
  
    
      
        

        Baboon


        
          

          
            
              	Baboons
            


            
              	
                [image: Olive Baboon (Papio anubis)]


                
                  Olive Baboon (Papio anubis)
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Mammalia

                  


                  
                    	Order:

                    	Primates

                  


                  
                    	Family:

                    	Cercopithecidae

                  


                  
                    	Genus:

                    	Papio

                    Erxleben, 1777
                  

                

              
            


            
              	Type species
            


            
              	Simia hamadryas
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                Papio hamadryas

                Papio papio

                Papio anubis

                Papio cynocephalus

                Papio ursinus

              
            

          


          The five baboon species are some of the largest non- hominid members of the primate order; only the Mandrill and the Drill are larger. In modern scientific use, only members of the genus Papio are called baboons, but previously the closely related Gelada (genus Theropithecus) and two species of Mandrill and Drill (genus Mandrillus) were grouped in the same genus, and these Old World monkeys are still often referred to as baboons in everyday speech. The word "baboon" comes from "babouin", the name given to them by the French naturalist Buffon. The baboon held several positions in Egyptian mythology. The baboon god Baba, was worshipped in Pre-Dynastic times; alternatively, this may be the origin of the animal's name. Papio belongs to family Cercopithecidae, in subfamily Cercopithecinae.


          


          Physiology


          All baboons have long dog-like muzzles (cynocephalus, "dog-head"), close-set eyes, heavy powerful jaws, thick fur except on their muzzle, a short tail and rough spots on their protruding hindquarters, called ischial callosities. These callouses are nerveless, hairless pads of skin which are present to provide for the sitting comfort of the baboon (and other Old World monkeys). Males of the Hamadryas Baboon species also have a large white mane.
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              Male olive baboon and infant. Ngorongoro Crater, Tanzania.
            

          


          There is considerable variation in size and weight depending on species, the Guinea Baboon is 50 cm (20 inches) and weighs only 14 kg (30 lb) while the biggest Chacma Baboon can be 120 cm (47 inches) and weigh 40 kg (90 lb).


          In all baboon species there is pronounced sexual dimorphism, usually in size but also sometimes in colour or canine development.


          Baboons are terrestrial (ground dwelling) and are found in open savannah, open woodland and hills across Africa. Their diet is omnivorous, but is usually vegetarian. They are foragers and are active at irregular times throughout the day and night. They can raid human dwellings and in South Africa they have been known to prey on sheep and goats.


          Their principal predators are man and the leopard, although they are tough prey for a leopard and large males will often confront them by flashing their eyelids, showing their teeth by yawning, making gestures, and chasing after the intruder/predator.


          Baboons in captivity have been known to live up to 45 years, while in the wild their life expectancy is about 30 years.


          


          Society
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          Most baboons live in hierarchical troops. Group sizes vary between 5 to 250 animals (often about 50 or so), depending on specific circumstances, especially species and time of year. The structure within the troop varies considerably between Hamadryas Baboons and the remaining species, sometimes collectively referred to as savanna baboons. The Hamadryas Baboon has very large groups comprised of many smaller harems (one male with four or so females), to which females from elsewhere in the troop are recruited while still too young to breed. The other baboon species have a more promiscuous structure with a strict dominance hierarchy based on the female matriline. The Hamadryas Baboon group will typically include a younger male, but he will not attempt to mate with the females unless the older male is removed.


          Another baboon society in Africa interacts with the Masai by stealing their goats for meat and waiting for Masai to dig in the dry river beds for water. After the Masai leave the water hole, the baboons sneak in to drink whatever water is left.


          Baboons can determine from vocal exchanges what the dominance relations are between individuals. When a confrontation occurs between different families or where a lower-ranking baboon takes the offensive, baboons show more interest in the exchange than exchanges between members of the same family or when a higher-ranking baboon takes the offensive. This is because confrontations between different families or rank challenges can have a wider impact on the whole troop than an internal conflict in a family or a baboon reinforcing its dominance.


          The collective noun for baboons is commonly troop or congress, although flange is also becoming common. This unusual term originates from a Not the Nine O'Clock News comedy sketch entitled "Gerald The Intelligent Gorilla" where it was used for comic effect.


          


          Mating and birth


          Baboon mating behaviour varies greatly depending on the social structure of the troop. In the mixed groups of savanna baboons, each male can mate with any female. The mating order among the males depends partially on their social ranking, and fights between males are not unusual.


          There are however more subtle possibilities; males sometimes try to win the friendship of females. To garner this friendship, they may help groom the female, help care for her young, or supply them with food. Some females clearly prefer such friendly males as mates. However, males will also take infants during fights in order to protect themselves from harm.


          A female initiates mating by presenting her swollen rump to the male. But 'presenting' can also be used as a submissive gesture and is observed in males as well.


          In the harems of the Hamadryas Baboon, the males jealously guard their females, to the point of grabbing and biting the females when they wander too far away. Despite this, some males will raid harems for females. In such situations it often comes to aggressive fights by the males. Visual threats are usually accompanied by these aggressive fights. This would include a quick flashing of the eyelids accompanied by a yawn to show off the teeth. Some males succeed in taking a female from another's harem. This is called a 'takeover'. In many species, infant baboons are taken by the males as hostages during fights.


          Females typically give birth every other year, usually to a single infant, after a six month gestation. The young baboon weighs approximately one kilogram and is colored black when they are born. The females tend to be the primary caretaker of the young, although several females will share the duties for all of their offspring.


          In mixed groups males sometimes help in caring for the young of the females they are friendly with, for instance they gather food for them and play with them. The probability is high that those young are their offspring. After about one year, the young animals are weaned. They reach sexual maturity in five to eight years.


          Baboon males leave their birth group, usually before they reach sexual maturity, whereas females are 'philopatric' and stay in the same group their whole life.


          


          Cultural importance


          The Hamadryas Baboon was a sacred animal to the ancient Egyptians as the attendant of Thoth, and so, is also called the Sacred Baboon. The English word Baboon is thought to derive from the name of the Egyptian baboon-god Hapi.


          


          Classification and taxonomy


          Five species of Papio are commonly recognized, although there is some disagreement about whether they are really full species or subspecies. They are P. ursinus ( Chacma Baboon, found in southern Africa), P. papio (Western, Red, or Guinea Baboon, found in the far west of Africa), P. hamadryas ( Hamadryas Baboon, found in the Horn of Africa and south-western Arabia), P. anubis ( Olive Baboon, found in the north-central African savanna) and P. cynocephalus ( Yellow Baboon, found in south-central and eastern Africa). Many authors distinguish P. hamadryas as a full species, but regard all the others as subspecies of P. cynocephalus and refer to them collectively as "savanna baboons". This may not be helpful: it is based on the argument that the Hamadryas Baboon is behaviorally and physically distinct from other baboon species, and that this reflects a separate evolutionary history. However, recent morphological and genetic studies of Papio show the Hamadryas Baboon to be more closely related to the northern baboon species (the Guinea and Olive Baboons) than to the southern species (the Yellow and Chacma Baboons).


          The traditional 5-form classification probably under-represents the variation within Papio. Some commentators would argue that at least two more forms should be recognized, including the very tiny Kinda Baboon (P. cynocephalus kindae) from Zambia, the DRC, and Angola, and the Gray-footed Baboon (P. ursinus griseipes) found in Zambia, Botswana, Zimbabwe, Mozambique, and northern South Africa. However, current knowledge of the morphological, genetic, and behavioural diversity within Papio is too poor to make any final, comprehensive judgments on baboon taxonomy.


          


          Species list


          There are 6 different species of baboons:


          
            	
              Genus Papio

              
                	Hamadryas Baboon, Papio hamadryas


                	Guinea Baboon, Papio papio


                	Olive Baboon, Papio anubis


                	Yellow Baboon, Papio cynocephalus


                	Chacma Baboon, Papio ursinus

              

            

          


          
            	
              Theropithecus

              
                	Gelada Baboon. Theropithecus gelada
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              	Al-Sultan al-'Azam wal Khaqan al-Mukarram Padshah Ghazi, Emperor of India
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              Portrait of Babur
            


            
              	Reign

              	30 April 1526  5 January 1531
            


            
              	Coronation

              	Not formally crowned
            


            
              	Full name

              	Zāhir ud-Dīn Muhammad Jalal ud-Din Babur
            


            
              	Chagatay/ Persian

              	ﻇﻬﻴﺮ ﺍﻟﺪﻳﻦ محمد بابر
            


            
              	Titles

              	Founder of the Mughal dynasty
            


            
              	Born

              	February 23, 1483
            


            
              	Birthplace

              	Andijan
            


            
              	Died

              	January 5, 1531 (age 47)
            


            
              	Place of death

              	Agra
            


            
              	Buried

              	Bagh-e Babur
            


            
              	Successor

              	Humayun
            


            
              	Wives

              	Ayisheh Sultan Begum

              Bibi Mubarika Yusufzay

              Dildar Begum

              Gulnar Agacheh

              Gulrukh Begum

              Maham Begum

              Ma'sumeh Begum

              Nargul Agacheh

              Sayyida Afaq
            


            
              	Offspring

              	Humayun, son

              Kamran Mirza, son

              Askari Mirza, son

              Hindal Mirza, son

              Gulbadan Begum, daughter

              Fakhr-un-nisa, daughter

              Altun Bishik, alleged son
            


            
              	Royal House

              	Royal House of Timur
            


            
              	Dynasty

              	Timurid
            


            
              	Father

              	Omar Sheikh Mirza, Amir of Farghana
            


            
              	Mother

              	Qutlaq Nigar Khanum
            

          


          Babur ( February 23, 1483 January 5, 1531) ( OS February 14, 1483- OS December 26, 1530) ( Chaghatay/ Persian: ﻇﻬﻴﺮ ﺍﻟﺪﻳﻦ محمد بابر; also spelled as Zahiruddin, Zahiriddin, Muhammad, Bobur, Baber, Babar, etc. (full title:Al-Sultan al-'Azam wal Khaqan al-Mukarram Zahir ud-din Muhammad Jalal ud-din Babur Padshah Ghazi), was a Mughal Emperor from Central Asia who founded the Mughal dynasty of South Asia. He was a direct descendant of Timur through his father, and a descendant also of Genghis Khan through his mother. Following a series of setbacks, he succeeded in laying the basis for the Mughal Empire in India. Babur identified his lineage as Timurid and Chaghatay-Turk, while his origin, milieu, training, and culture were steeped in Persian culture and so he was largely responsible for the fostering of this culture by his descendants, and for the expansion of Persian cultural influence in the Indian subcontinent, with significant literary, artistic, and historiographical results. He bequeathed to his successors, a legacy of toleration for non-Muslims, that would later characterize the character of the Mughal empire at its zenith.


          


          Background
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              The family tree of Babur
            

          


          Babur was born on February 14, 1483 in the town of Andijan, in the Fergana Valley which is in modern Uzbekistan. He was the eldest son of Omar eyḫ Mirza, ruler of the Fergana Valley and his wife Qutluq Negār Ḫānum, daughter of Yonus Ḫān. Although Babur hailed from the Barlas tribe which was of Mongol origin, his tribe had embraced Turkic and Persian culture, converted to Islam and resided in Turkestan and Khorasan. His mother tongue was the Chaghatai language (known to Babur as Turkī, "Turkic") and he was equally at home in Persian, the lingua franca of the Timurid elite; he wrote his famous memoirs, the Bāburnāma, in Chaghatai Turkish, though his prose was highly Persianized in its sentence structure, morphology, and vocabulary.


          
            
              Andijanis are all Turks; everyone in town or bazar knows Turki. The speech of the people resembles the literary language; hence the writings of Mir 'Ali-sher Nawa'i, though he was bred and grew up in Hin (Herat), are one with their dialect. Good looks are common amongst them. The famous musician, Khwaja Yusuf, was an Andijani.

            

          


          Hence Babur, though nominally a Mongol (or Moghul in Persian), drew much of his support from the Turkic and Iranian peoples of Central Asia, and his army was diverse in its ethnic makeup, including Persians ( Tajiks or Sarts, as they were called by Babur), Pashtuns, and Arabs as well as Barlas and Chaghatayid Turco-Mongols from Central Asia. Babur's army also included Qizilbā fighters, a militant religious order of Shi'a Sufis from Persia who later became one of the most influential groups in the Mughal court.


          Babur is said to have been extremely strong and physically fit. He could allegedly carry two men, one on each of his shoulders, and then climb slopes on the run, just for exercise. Legend holds that Babur swam across every major river he encountered, including twice across the Ganges River in North India.


          His passions could be equally strong. In his first marriage he was "bashful" towards ʿĀʾia Sultān Begum, later losing his affection for her.


          Babur was an orthodox Sunni Muslim. He occasionally voiced distaste at the "deviations" of Shia Muslims. Though religion had a central place in his life Babur and his fellow princes wore their Islam lightly. Babur approvingly quotes a line of poetry by one of his contemporaries: "I am drunk, officer. Punish me when I am sober." They imbibed wine copiously, fell in love with bazaar boys and could be violent and tyrannical. Babur related that one of his uncles "was addicted to vice and debauchery. He kept a lot of catamites. In his realm, wherever there was a comely, beardless youth, he did everything he could to turn him into one. During his time this vice was so widespread, that to keep catamites was considered a virtue." He gave up drinking alcohol two years before his death, and demanded that his court do the same. But he did not stop chewing narcotic preparations, and did not lose his sense of irony. He wrote: "Everyone regrets drinking and swears an oath [of abstinence]; I swore the oath and regret that."


          


          Turko-Mongolian and Persianate Societies


          In Transoxiana and Khurasan Turko-Mongolian and Persianate peoples existed side by side. This bifurcated society had divided the responsibilities of government and rule into the military and civilian along ethnic lines. The military was exclusively Turko-Mongolian, and the civilian was exclusively Persian. The spoken language shared by all the Turko-Mongolians throughout the area was Chaghatay Turkic. The political organization hearkened back to the steppe-nomadic system of patronage introduced by Genghis Khan. The major language of the period, however, was Persian, the native language of the Tājīk (Persian) component of society and the language of learning acquired by all literate and/or urban Turks. Persian was the official state language of the Timurid Khanate and served as the language of administration, history, belles lettres, and poetry. The Chaghatay language was the native and "home language" of the Timurid family while Arabic served as the language par excellence of science, philosophy, theology and the religious sciences.


          
            [image: A scene from the Baburnama.]

            
              A scene from the Baburnama.
            

          


          


          Babur's name


          Zahir ud-Din Mohammad is more commonly known by his nickname, Babur. Babur's cousin, Mirza Mohammad Haydar, wrote:


          
            
              At that time the Chaghati were very rude and uncultured (bzri), and not refined (buzurg) as they are now; thus they found Zahir-ud-Din Muhammad difficult to pronounce, and for this reason gave him the name of Bbar. In the public prayers (khutba) and in royal mandates he is always styled 'Zahir-ud-Din Bbar Muhammad,' but he is best known by the name of Bbar Pdishh.

            

          


          The Chaghatai were Mongol tribes descended from Genghis Khan's second son, Chagatai Khan.


          According to Stephen Frederic Dale, the name Babur is derived from the Persian word babr, a leopard or tiger, since the word babr appears repeatedly in Ferdowsi's Shahnameh.. Others have stated it is a loanword from Indo-Iranian Sanskrit.. This theses is supported by the Royal Asiatic Society of Great Britain and Ireland, explaining that the Turko-Mongol name Timur underwent a similar evolution, from the Sanskrit word cimara ("iron") via a modified version *čimr to the final Turkicized version timr, with -r replacing -r due to the Turkish vocalic harmony (hence babr  babr).. On the other hand, according to W.M. Thackston, the name cannot be taken from babr and instead is derived from a word that has evolved out of the Indo-European word for beaver, pointing to the fact that the name is pronounced bāh-bor in both Persian and Turkic (similar to the Russian word for beaver, бобр, bobr). The 1910 version of Encyclopedia Britannica states that the name is taken "from a Turkish word for tiger or lion".


          


          Baburnama


          Babur left a written account of his life. His memoirs are considered the first true autobiography in Islamic literature.


          He stated


          
            I have not written all this to complain: I have simply written the truth. I do not intend by what I have written to compliment myself: I have simply set down exactly what happened. Since I have made it a point in this history to write the truth of every matter and to set down no more than the reality of every event, as a consequence I have reported every good and evil I have seen of father and brother and set down the actuality of every fault and virtue of relative and stranger. May the reader excuse me; may the listener take me not to task.

          


          Babur kept the record of his life in Chagatay Turkish, the spoken language of the Timurids and the whole Turco-Mongol world at the time. Baburnama is one of the longest examples of sustained narrative prose in Chagatay Turkish.


          


          History of the text and translations


          The memoirs were originally much more extensive than they are now. The gaps in the text, particularly those between 1508 to 1519 and from 1520 to 1525, are likely the result of quires during a storm. A year before his death Babur was reworking parts of his memoirs in 1528-29. His son and successor Humayun knew Chaghatay well and read his father's memoirs. Babur corresponded with him in that language, correcting his spelling and commenting on his style. His grandson Akbar was enthroned at the age of fourteen when Humayun died in 1556. The young emperor was raised by the regent, Bayram Khan, a Turcoman of eastern Anatolian and Azerbaijani origin whose father and grandfather had joined Babur's service. Bayram Khan wrote poetry in Chaghatay and Persian. His son, Abdul-Rahim Khankhanan, was fluent in Chaghatay, Hindi, and Persian and composed in all three languages. Using Babur's own text he translated the Baburnama into Persian. The Chaghatay original was last seen in the imperial library sometime between 1628 and 1638 during Shah Jahangir's reign.


          


          Military career


          In 1494, at only twelve years of age, Babur obtained his first power position, succeeding his father as ruler of Fergana, in present-day Uzbekistan. His uncles were relentless in their attempts to dislodge him from this position as well as many of his other territorial possessions to come. Thus, Babur spent a large portion of his life shelterless and in exile, aided only by friends and peasants. In 1497, Babur attacked the Uzbek city of Samarkand and after seven months succeeded in capturing the city. Meanwhile, a rebellion amongst nobles back home approximately 350kilometers (200miles) away robbed him of Fergana. As he was marching to recover it, Babur's troops deserted in Samarkand, leaving him with neither Samarkand nor Fergana.
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              Portrait of Muhammad Shaybani, who defeated Babur in Samarkand in 1501
            

          


          By 1501, he was ready again to regain control of Samarkand, but was shortly thereafter defeated by his most formidable enemy, Muhammad Shaybani, khan of the Uzbeks. Samarkand, his lifelong obsession, was lost again. Escaping with a small band of followers from Fergana, for three years Babur concentrated on building up a strong army, recruiting widely amongst the Tajiks of Badakhshan in particular. In 1504, he was able to cross the snowy Hindu Kush mountains and capture Kabul from the Arghunids, who were forced to retreat to Kandahar. With this move, he gained a wealthy new kingdom and re-established his fortunes and assumed the title of Badshah. In the following year, Babur united with Husayn Bayqarah of Herat, a fellow Timurid and distant relative, against the usurper Muhammad Shaybani. However, the death of Husayn Bayqarah in 1506 delayed that venture. Babur instead occupied his allies' city of Herat, spending just two months there before being forced to leave due to diminishing resources. Nevertheless, he marvelled at the intellectual abundance in Herat, which he stated was "filled with learned and matched men.", and became acquainted with the work of the Uzbek poet Mir Ali Shir Nava'i, who encouraged the use of Chagatai as a literary language. Nava'i's profiency with the language, which he is credited with founding, may have influenced Babur in his decision to use it for his memoirs, Baburnama.
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              The Shah-e Zindah Shrine, rebuilt during the fourteenth century by Timur in Samarkand
            

          


          A brewing rebellion finally induced him to return to Kabul from Herat. He prevailed on that occasion, but two years later a revolt among some of his leading generals drove him out of Kabul. Escaping with very few companions, Babur soon returned to the city, capturing Kabul again and regaining the allegiance of the rebels. Muhammad Shaybani was defeated and killed by Ismail I, Safavid ruler of Persia, in 1510, and Babur used this opportunity to attempt to reconquer his ancestral Timurid territories. Over the following few years, Babur and Shah Ismail I would form a partnership in an attempt to take over parts of Central Asia. In return for Ismail's assistance, Babur permitted the Safavids to act as a suzerain over him and his followers. Conversely, Shah Ismail reunited Babur with his sister Khānzāda, who had been imprisoned by and forced to marry the recently-deceased Shaybani. Ismail also provided Babur with a large wealth of luxury goods and military assistance, for which Babur reciprocated by adopting the dress and outward customs of the Shi'a Muslims. The Shah's Persia had become the bastion of Shia Islam, and he claimed descent from Imam Musa al-kazim, the seventh Shia Imam. Coins were to be struck in Ismail's name, and the Khutba at the Mosque was also to be read in his name. In effect, Babur was supposed to be holding Samarkand as a vassal territory for the Persian Shah, though in Kabul, coins and the Khutba would remain in Babur's name.


          With this assistance, Babur marched on Bukhara, where his army were apparently treated as liberators, Babur having greater legitimacy as a Timurid, unlike the Uzbegs. Towns and villages are said to have emptied in order to greet him, and aid and feed his army. At this point Babur dismissed his Persian aide, believing them no longer needed. In October 1511 Babur made a triumphant re-entry into Samarkand, ending a ten year absence. Bazaars were draped in gold, and again villages and towns emptied to greet the liberator. Dressed as a Shia, Babur stood out starkly amongst the masses of Sunnis who had thronged to greet him. The original belief was that this show of Shi'ism was a ploy to garner Persian help which would soon be dropped. While it was indeed a ploy, Babur did not think it wise to drop the charade. His cousin, Haidar, wrote that Babur was still too fearful of the Uzbegs to dismiss the Persian aid. Though Babur did not persecute the Sunni community, to please the Persian Shah, he did not drop the show of collaboration with the Shia either, resulting in popular disapproval and the re-conquering of the city by the Uzbegs eight months later.


          


          Conquest of Northern India


          Writing in retrospect, Babur suggested his failure in attaining Samarkand was the greatest gift Allah bestowed him. Babur had now resigned all hopes of recovering Fergana, and although he dreaded an invasion from the Uzbeks to his West, his attention increasingly turned towards India and its lands in the east, especially the Ayuthhia empire and Peninsular Malaya.


          Babur claimed to be the true and rightful Monarch of the lands of the Sayyid dynasty. He believed himself the rightful heir to the throne of Timur, and it was Timur who had originally left Khizr Khan in charge of his vassal in the Punjab, who became the leader, or Sultan, of the Delhi Sultanate, founding the Sayyid dynasty. The Sayyid dynasty, however, had been ousted by Ibrahim Lodhi, a Ghilzai Afghan, and Babur wanted it returned to the Timurids. Indeed, while actively building up the troop numbers for an invasion of the Punjab he sent a request to Ibrahim; "I sent him a goshawk and asked for the countries which from old had depended on the Turk," the 'countries' referred to were the lands of the Delhi Sultanate.


          Following the unsurprising reluctance of Ibrahim to accept the terms of this "offer," and though in no hurry to launch an actual invasion, Babur made several preliminary incursions and also seized Kandahar  a strategic city if he was to fight off attacks on Kabul from the west while he was occupied in India - from the Arghunids. The siege of Kandahar, however, lasted far longer than anticipated, and it was only almost three years later that Kandahar, and its Citadel (backed by enormous natural features) were taken, and that minor assaults in India recommenced. During this series of skirmishes and battles an opportunity for a more extended expedition presented itself.


          Upon entering the Punjab plains, Babur's chief allies, namely Langar Khan Niazi advised Babur to engage the powerful Janjua Rajputs to join his conquest. The tribe's rebellious stance to the throne of Delhi was well known. Upon meeting their chiefs, Malik Hast (Asad) and Raja Sanghar Khan, Babur made mention of the tribes popularity as traditional rulers of their kingdom and their ancestral support for his patriarch Amir Timur himself. Babur aided them in defeating their enemies, the Gakhars in 1521, thus cementing their alliance. Babur employed them as Generals in his campaign for Delhi and defeat of Rana Sanga, which they did throughout the Conquest of India.


          The section of Babur's memoirs covering the period between 1508 and 1519 is missing. During these years Shah Ismail I suffered a large defeat when his large cavalry-based army was obliterated at the Battle of Chaldiran by the Ottoman Empire's new weapon, the matchlock musket. Both Shah Ismail and Babur, it appears, were swift in acquiring this new technology for themselves. Somewhere during these years Babur introduced matchlocks into his army, and allowed an Ottoman, Ustad Ali, to train his troops, who were then known as Matchlockmen, in their use. Babur's memoirs give accounts of battles where the opposition forces mocked his troops, never having seen a gun before, because of the noise they made and the way no arrows, spears, etc. appeared to come from the weapon when fired.


          These guns allowed small armies to make large gains on enemy territory. Small parties of skirmishers who had been dispatched simply to test enemy positions and tactics, were making inroads into India. Babur, however, had survived two revolts, one in Kandahar and another in Kabul, and was careful to pacify the local population after victories, following local traditions and aiding widows and orphans.


          


          The battle with Ibrahim Lodhi


          However, while the Timurids were united, the Lodhi armies were far from unified.


          Ibrahim was widely detested, even amongst his nobles, and it was several of his Afghan nobles who were to invite Babur's intervention. Babur assembled a 12,000-man army, and advanced into India. This number actually increased as Babur advanced, as members of the local population joined the invading army. The first major clash between the two sides was fought in late February 1526. Babur's son, Humayun (then aged 17), led the Timurid army into battle against the first of Ibrahim's advance parties. Humayun's victory was harder fought than the previous skirmishes, but it was still a decisive victory. Over one hundred prisoners of war were captured along with around eight war elephants. However, unlike after previous battles, these prisoners were not bonded or freed; by decree from Humayun, they were shot. In his memoirs, Babur recorded that "Ustad Ali-quli and the matchlockmen were ordered to shoot all the prisoners, by way of example; this had been Humayun's first affair, his first experience of battle; it was an excellent omen!" This is perhaps the earliest example of execution by firing squad.


          Ibrahim Lodhi advanced against him with 100,000 soldiers and 100 elephants; and though Babur's army had grown, it was still less than half the size of his opponents, possibly as few as 25,000 men. This was to be their main engagement, the First battle of Panipat, and was fought on April 21, 1526. Ibrahim Lodhi was slain and his army was routed; Babur quickly took possession of both Delhi and Agra. That very day Babur ordered Humayun to ride to Agra (Ibrahim's former capital) and secure its national treasures and resources from looting. Humayun found the family of the Raja of Gwalior there  the Raja himself having died at Panipat  sheltering from the invaders, fearing the dreadful nature of the 'Mongols' from the stories that preceded their arrival. After their safety was guaranteed they gave Humayun their family's most valuable jewel, a very large diamond, which some believe to be the diamond which came to be called the Koh-i-Noor or "Mountain of Light'. It is thought that they did this to retain their Kingdom. Whether it was because of the gift or not, the family remained the rulers of Gwalior, though now under their new rulers the Timurids.


          Babur, meanwhile, marched onward to Delhi reaching it three days after the battle. He celebrated his arrival with a festival on the river Jumna, and remained there at least until Friday ( Jum'ah), when Muslim congregational prayers were said and he heard the Khutba, (sermon), read in his name in the Jama Masjid, a sign of the assumption of sovereignty. He then marched to Agra to join Humayun. Upon arrival Babur was presented with the fabulous diamond, and Babur reports that "I just gave it back to him", adding, "an expert in jewels said its value would provide two and a half days food for the whole world." For the next 200 years the stone was known as 'Babur's Diamond'.


          


          Battles with the Rajputs
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          Although master of Delhi and Agra, Babur records in his memoirs that he had sleepless nights because of continuing worries over Rana Sanga, the Rajput ruler of Mewar. The Rajput lords had, prior to Babur's intervention, succeeded in conquering some of the Sultanate's territory. They ruled an area directly to the southwest of Babur's new dominions, commonly known as Rajputana as well as fortified dominions in other parts of northern India. It was not a unified kingdom, but rather a confederacy of principalities, under the informal suzerainty of Rana Sanga, head of the senior Rajput dynasty. According to Babur's own writing; "Rana Sanga the Pagan... Satan-like he threw back his head and collected an army of accursed heretics" - "Ten powerful chiefs, each the leader of a pagan host, uprose in rebellion, as smoke rises, and linked themselves, as though enchained, to that perverse one".


          The Rajputs had possibly heard word of the heavy casualties inflicted by Lodhi on Babur's forces, and believed that they could capture Delhi, and possibly all Hindustan. They hoped to bring it back into Hindu Rajput hands for the first time in almost three hundred and fifty years since Sultan Shah-al Din Muhammad of Ghor defeated the Rajput Chauhan King Prithviraj III in 1192.


          Furthermore, the Rajputs were well aware that there was dissent within the ranks of Babur's army. The hot Indian summer was upon them, and many troops wanted to return home to the cooler climes of Central Asia. The Rajputs' reputation for valour preceded them, and their superior numbers no doubt further contributed to the desire of Babur's army to retreat.According to Babur's own calculations the potential strength of the Rajput army was much larger than that deployed by the Lodis at Panipat. Babur resolved to make this an extended battle, and decided to push further into India, into lands never previously claimed by the Timurids. He needed his troops to defeat the Rajputs.


          Despite the unwillingness of his troops to engage in further warfare, Babur was convinced he could overcome the Rajputs and gain complete control over Hindustan. He made great propaganda of the fact that for the first time he was to battle non-Muslims, the Kafir, to the extent of taking a vow to abstain from drinking (a common fraction among his people) for the rest of his life to win divine favour, and declared the war against, Rana Sanga as a Jihad. To unleash the martial fury of his men, he had them line up and swear on the Qur'an that none would "think of turning his face from his foe, or withdraw from this deadly encounter so long as life is not rent from his body." He also began to refer to himself as a Ghazi, or "Holy Warrior," a title used by Timur when he fought in India.


          The two armies fought each other forty miles west of Agra at Khanwa. In a possibly apocryphal tale referred to in Tod's Annals and Antiquities of Rajasthan, Babur is supposed to have sent about 1,500 choice cavalry as an advance guard to attack Sanga. These were heavily defeated by Sanga's Rajputs. Babur then wanted to discuss peace terms. Sanga sent his general Silhadi (Shiladitya) to the parley. Babur is said to have won over this general by promising him an independent kingdom. Silhadi came back and reported that Babur did not want peace and preferred to fight. The Battle of Khanwa began on March 17, 1527 and, as Tod puts it, "While the issue was still doubtful" Silhadi and his army left the field. Whatever the truth of this tale, it seems plausible that a treacherous Tomara who led the vanguard of Sanga's army at Khanwa went over to Babur, causing Sanga to retreat and costing him a likely victory. Within a year he was dead, probably poisoned by one of his own ministers, and a major rival to Babur had been removed .


          


          Consolidation


          With the exception of Rajputana which would only be pacified in the reign of his grandson, Akbar, Babur was now the undisputed ruler of Hindustan (a term which at that time referred to northwestern India and the Gangetic Plain), and he began a period of further expansion. Each of the nobles or Umarah he appointed was granted leave to set up his own army. And, to facilitate Babur's expansionist aims, many were granted lands yet to be conquered as jaghirs, freeing Babur from many of the problems involved in raising troops. Meanwhile he granted his own sons the provinces furthest away from his new centre of operations: Kamran was given control over Kandahar, Askari was to control Bengal and Humayun was to govern Badakhshan, perhaps the most remote province of Babur's expanding empire.


          Babur, with the aide of Ustad Ali continuously used new technology to improve his army. In addition to guns, Babur and Ali tested new types of Siege weaponry, such as cannons, which Babur recalls as being capable of firing a large rock almost a mile (although, he records, its initial test did leave eight innocent bystanders dead). Alongside this, they developed Shells which exploded on impact. The army's organisation was also maintained with great discipline, and according to Babur it received regular inspections.


          


          Babri Masjid
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          Babur is also famous for his commission of Babri Masjid in Ayodhya. Like many of the Mughals, Babur constructed many mosques around India, many of them from the stones retrieved from desecrated Hindu temples. Hindus believe that a Ram Janmabhoomi temple had pre-existed at the site of Babri Masjid, and Hindu activists razed the mosque in 1992, flaring up religious violence around India and Pakistan.


          


          Impact on Architecture


          Babur travelled the country, taking in much of the land and its scenery, and began building a series of structures which mixed the pre-existing Hindu intricacies of carved detail with the traditional Muslim designs used by Persians and Turks. He described with awe the buildings in Chanderi, a village carved from rock, and the palace of Raja Man Singh in Gwalior describing them as "wonderful buildings, entirely hewn from stone." He, was, however, digusted by the Jain "idols" carved into the rock face below the fortress at Gwalior. "These idols are shown quite naked without even covering for the privities... I ordered them to be destroyed." Fortunately, the statues were not destroyed entirely, rather the faces and genitalia of the offending pieces were removed. (Modern sculptors have restored the faces).


          To remind himself of the lands he had left behind, Babur began a process of creating exquisite gardens in every palace and province, where he would often sit shaded from the fierce Indian sun. He tried to recreate the gardens of Kabul, which he believed were the most beautiful in the world, and in one of which he would eventually be buried. "In that charmless and disorderly Hindustan, plots of garden were laid out with order and symmetry." Almost thirty pages of Babur's memoirs are taken up describing the fauna and flora of his Hindustan.


          


          Lavish lifestyle and final major battle


          Late in 1528 Babur celebrated a great festival, or tamasha. All nobles from the different regions of his empire were gathered, along with any noble who claimed descent from Timur or Genghis Khan. This was a celebration of his Khanal, Chingissid lineage, and when guests were sat in a semi-circle the farthest from Babur (who was, naturally, at the centre) was seated over 100 metres from him. The huge banquet involved giving presents and watching animal fights, wrestling, dancing and acrobatics. Guests presented Babur with tribute of gold and silver, and were in turn presented with sword-belts and cloaks of honour ( khalats). The guests even included Uzbegs (who under Shaybani Khan had ousted the Timurids from Central Asia and were now the occupiers of Samarkand) and a group of peasants from Transoxiana who were now being rewarded for befriending and aiding Babur before he was a leader.


          After the festival, many of the other gifts given to Babur were sent to Kabul, "to adorn the ladies" of his family. Babur was far too generous concerning wealth, and by the time of his death the empire's coffers were almost empty; troops were even ordered to return a third of their income back to the treasury. He was known to cough up blood, had numerous boils on his person, suffered from Sciatica and also bled fluid from his ears. He was a heavy drinker and took hashish, perhaps as a means of alleviating the various illnesses he suffered from. These substances were strictly forbidden by the orthodox doctrines of Islam, although in the Baburnama Babur does write without censure of relatives in Ferghana who indulged in strong liquor. Nevertheless, Babur, who had fought as a warrior for Islam, was now indulging in the forbidden ( Haraam). The evening before the battle of Khanwua, he smashed his drinking cups vowing never to drink again - a vow he kept.


          On May 6, 1529, Babur defeated Mahmud Lodhi, Ibrahim's brother, who led an army of those disaffected with his rule, at the Battle of Ghaghra, thus crushing the last remnant of Lodhi resistance in North India.


          


          Last days
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          After Babur fell seriously ill, Humayun was told of a plot by the senior nobles of Babur's court to bypass the leader's sons and appoint Mahdi Khwaja, Babur's sister's husband, as his successor. He rushed to Agra and arrived there to see his father was well enough again, although Mahdi Khwaja had lost all hope of becoming ruler after arrogantly exceeding his authority during Babur's illness. Upon his arrival in Agra it was Humayun himself who fell ill, and was close to dying.


          Babur is said to have circled the sick-bed, crying to God to take his life and not his son's. The traditions that follow this tell that Babur soon fell ill with a fever and Humayun began to get better again. This is not accurate, as there are months separating the recovery of Humayun and the death of Babur, and Babur's final illness was rather sudden. His last words apparently being to his son, Humayun, "Do nothing against your brothers, even though they may deserve it."


          He died at the age of 47, and was succeeded by his eldest son, Humayun. Though he wished to be buried in his favourite garden in Kabul, a city he had always loved, he was first buried in a Mausoleum in the capital city of Agra. Roughly nine years later his wishes were fulfilled by Sher Shah Suri and Babur was buried in a beautiful garden Bagh-e Babur in Kabul, now in Afghanistan. The inscription on his tomb reads (in Persian):


          
            
              	

              	If there is a paradise on earth, it is this, it is this, it is this!

              	
            

          


          Babur's legacy was a mixed one. He is considered a national hero in Uzbekistan and Kyrgyzstan. However, the Sikh Guru, Nanak, wrote a series of complaints against Babur in the Guru Granth Sahib, claiming Babur "terrified Hindustan" and was a "messenger of death." He also claimed that women with braided hair "were shaved with scissors, and their throats were choked with dust" and that "the order was given to the soldiers, who dishonored them, and carried them away." However, by contemporary standards he was particularly liberal, allowing freedom of religion and not interfering with local customs. Indeed some further Sikh texts mention that Babur was blessed by Guru Nanak.. His conciliation of enemies instead of outright destruction may have allowed them to regroup and re-attack, but it was far-sighted and allowed him to rule a large empire without too much social upheaval. He also wrote or dicated his extraordinary memoirs, one of the great monuments of Chaghatai literature, and oversaw the beginnings of an artistic and architectural legacy which fused indigenous traditions with those from Iran and Central Asia (such as the domed tomb, the original model for which was the Gur-e Amir in Samarkand). Ultimately this would result in the Mughal empire leaving India with some of the most breathtaking architecture in the world, including Humayun's Tomb, the Taj Mahal and the Pearl Mosque.
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          Babylonia was a state in southern Mesopotamia, in modern Iraq, combining the territories of Sumer and Akkad. The earliest mention of the city of Babylon can be found in a tablet from the reign of Sargon of Akkad, dating back to the 23rd century BC.


          


          History


          The Akkadians, a Semitic people, had early on come to dominate the region around Kish  including Babylon and the parts of Mesopotamia just north of Sumer, whose civilization deeply influenced that of Akkad. An area intensely irrigated, and strategically located for trade routes and commerce, it was often under threat from outsiders throughout its history.


          By the "neo-Sumerian" or Ur-III period, Babylon had become a centre for Amorite migrants from west of the Euphrates who had settled north of Sumer. The Amorites were another Semitic-speaking people, who were at first regarded as uncivilized and nomadic shepherds by the more settled, crop-growing, Akkadians.


          


          Old Babylonian period


          At around 2000 BC, following the collapse of the " Ur-III" dynasty at the hands of the Elamites, Semitic Amorites from west of the Euphrates River gained control over most of Mesopotamia, where they formed a series of small kingdoms. During the first centuries of what is called the "Amorite period", the most powerful city state was Isin, although Shamshi-Adad I came close to uniting the more northern regions. One of these Amorite dynasties was established in the city-state of Babylon, which would ultimately take over the others and form the first Babylonian empire, during what is also called the Old Babylonian Period.
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          The city of Babylon obtained hegemony over Mesopotamia under their sixth ruler, Hammurabi (c. 1780 c. 1750 BC; dates highly uncertain). He was a very efficient ruler, writing an influential law code, Hammurabi's Code and giving the region stability after turbulent times, thereby transforming it into the central power of Mesopotamia.


          Babylonian beliefs held the king as an agent of Marduk, and the city of Babylon as a "holy city" where any legitimate ruler of Mesopotamia had to be crowned. A natural development was the establishment of a bureaucracy, with taxation and centralized government, to allow the king to exert his control.


          A great literary revival followed the recovery of Babylonian independence. One of the most important works of this " First Dynasty of Babylon", as it was called by the native historians, was the compilation of a code of laws. This was made by order of Hammurabi after the expulsion of the Elamites and the settlement of his kingdom. In 1901, a copy of the Code of Hammurabi was discovered by J. De Morgan and V. Scheil at Susa, where it had been taken as plunder. That copy is now in the Louvre.


          The Babylonians engaged in regular trade with city-states to the west; with Babylonian officials or troops sometimes passing to Syria and Canaan, and Amorite merchants operating throughout Mesopotamia. The Babylonian monarchy's western connections remained strong for quite some time. An Amorite named Abi-ramu or Abram was the father of a witness to a deed dated to the reign of Hammurabi's grandfather; Ammi-Ditana, great-grandson of Hammurabi, still titled himself "king of the land of the Amorites". Ammi-Ditana's father and son also bore Canaanite names: Abi-Eshuh and Ammisaduqa.


          The armies of Babylonia were well-disciplined, and they conquered the city-states of Isin, Eshnunna, Uruk, and the kingdom of Mari. But Mesopotamia had no natural, defensible boundaries, making it vulnerable to attack. Trade and culture thrived for around 150 years until Babylon was sacked by the Hittites in the reign of Samsu-Ditana, ushering in the age of the Kassites who filled in the power vacuum.


          The date of the sack of Babylon by the Hittite king Mursilis I is considered crucial to the various calculations of the early Chronology of the ancient Near East, since both a solar and a lunar eclipse are said to have occurred in the month of Sivan that year, according to ancient records. The event has been variously calculated to dates ranging from 1499 BC to 1659 BC; the "Middle Chronology" most widely used today places it in 1595 BC.
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          Kassite period


          The 15th king of the dynasty was Samsu-Ditana, son of Ammisaduqa. He was overthrown following the sack of Babylon by the Hittite king Mursili I, and Babylonia was turned over to the Kassites (Kossaeans) from the mountains of Iran, with whom Samsu-Iluna had already come into conflict in his 6th year.


          The fall of Babylon is taken as a fixed point in the discussion of the chronology of the Ancient Near East. Suggestions for its precise date vary by as much as 150 years, corresponding to the uncertainty regarding the length of the "Dark Age" of the ensuing Bronze Age collapse, resulting in the shift of the entire Bronze Age chronology of Mesopotamia with regard to the chronology of Ancient Egypt. Possible dates for the sack of Babylon are:


          
            	ultra-short chronology: 1499 BC


            	short chronology: 1531 BC


            	middle chronology: 1595 BC


            	long chronology: 1651 BC

          


          The Kassite dynasty was founded by Kandis or Gandash of Mari. The Kassites renamed Babylon "Kar-Duniash", and their rule lasted for 576 years. With this foreign dominion  that offers a striking analogy to the contemporary rule of the Hyksos in ancient Egypt  Babylonia lost its empire over western Asia. The high-priests of Ashur made themselves kings of Assyria. Most divine attributes ascribed to the Semitic kings of Babylonia disappeared at this time; the title of God was never given to a Kassite sovereign. However, Babylon continued to be the capital of the kingdom and the 'holy' city of western Asia, where the priests were all-powerful, and the only place where the right to inheritance of the old Babylonian empire could be conferred.


          The Kassite period lasted for several centuries, until 1125 BC, when Babylon was conquered by Shutruk-Nahhunte of Elam, and re-conquered a few years later by Nebuchadrezzar I.


          


          Early Iron Age


          In the Early Iron Age, from 1125 to 732 BC, Babylon was again ruled by native dynasties, beginning with Nebuchadrezzar I of Isin (Dynasty IV). Dynasty IX begins with Nabonassar, whose rule (from 748 BC) heads Ptolemy's Canon of Kings. In 729 BC, Babylon was conquered into the Neo-Assyrian Empire by Tiglath-Pileser III and remained under Assyrian rule for a century, until the 620s BC revolt of Nabopolassar.


          


          Neo-Babylonian Empire (Chaldean Era)
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          Through the centuries of Assyrian domination, Babylonia enjoyed a prominent status, or revolted at the slightest indication that it did not. The Assyrians always managed to restore Babylonian loyalty, however, whether through granting of increased privileges, or militarily. That finally changed in 627 BC with the death of the last strong Assyrian ruler, Ashurbanipal, and Babylonia rebelled under Nabopolassar the Chaldean the following year. With help from the Medes, Nineveh was sacked in 612 BC, and the seat of empire was again transferred to Babylonia.


          Nabopolassar was followed by his son Nebuchadnezzar II, whose reign of 43 years made Babylon once more the mistress of the civilized world, including the conquering of Phoenicia in 585 BC. Only a small fragment of his annals has been discovered, relating to his invasion of Egypt in 567 BC, and referring to "Phut of the Ionians".


          Of the reign of the last Babylonian king, Nabonidus (Nabu-na'id), and the conquest of Babylonia by Cyrus, there is a fair amount of information available. This is chiefly derived from a chronological tablet containing the annals of Nabonidus, supplemented by another inscription of Nabonidus where he recounts his restoration of the temple of the Moon-god at Harran; as well as by a proclamation of Cyrus issued shortly after his formal recognition as king of Babylonia. It was in the sixth year of Nabonidus ( 549 BC) that Cyrus, the Achaemenid Persian "king of Anshan" in Elam, revolted against his suzerain Astyages, "king of the Manda" or Medes, at Ecbatana. Astyages' army betrayed him to his enemy, and Cyrus established himself at Ecbatana, thus putting an end to the empire of the Medes. Three years later Cyrus had become king of all Persia, and was engaged in a campaign in the north of Mesopotamia. Meanwhile, Nabonidus had established a camp in the desert, near the southern frontier of his kingdom, leaving his son Belshazzar (Belsharutsur) in command of the army.


          In 539 BC Cyrus invaded Babylonia. A battle was fought at Opis in the month of June, where the Babylonians were defeated; and immediately afterwards Sippara surrendered to the invader. Nabonidus fled to Babylon, where he was pursued by Gobryas, and on the 16th of Tammuz, two days after the capture of Sippara, "the soldiers of Cyrus entered Babylon without fighting." Nabonidus was dragged from his hiding-place, where the services continued without interruption. Cyrus did not arrive until the 3rd of Marchesvan (October), Gobryas having acted for him in his absence. Gobryas was now made governor of the province of Babylon, and a few days afterwards the son of Nabonidus died. A public mourning followed, lasting six days, and Cambyses accompanied the corpse to the tomb.


          Cyrus now claimed to be the legitimate successor of the ancient Babylonian kings and the avenger of Bel-Marduk, who was assumed to be wrathful at the impiety of Nabonidus in removing the images of the local gods from their ancestral shrines, to his capital Babylon. Nabonidus, in fact, had excited a strong feeling against himself by attempting to centralize the religion of Babylonia in the temple of Merodach (Marduk) at Babylon, and while he had thus alienated the local priesthoods, the military party despised him on account of his antiquarian tastes. He seems to have left the defense of his kingdom to others, occupying himself with the more congenial work of excavating the foundation records of the temples and determining the dates of their builders.


          The invasion of Babylonia by Cyrus was doubtless facilitated by the existence of a disaffected party in the state, as well as by the presence of foreign forced exiles like the Jews, who had been planted in the midst of the country. One of the first acts of Cyrus accordingly was to allow these exiles to return to their own homes, carrying with them the images of their gods and their sacred vessels. The permission to do so was embodied in a proclamation, whereby the conqueror endeavored to justify his claim to the Babylonian throne. The feeling was still strong that none had a right to rule over western Asia until he had been consecrated to the office by Bel and his priests; and accordingly, Cyrus henceforth assumed the imperial title of "King of Babylon."


          A year before Cyrus' death, in 529 BC, he elevated his son Cambyses II in the government, making him king of Babylon, while he reserved for himself the fuller title of "king of the (other) provinces" of the empire. It was only when Darius Hystaspis acquired the Persian throne and ruled it as a representative of the Zoroastrian religion, that the old tradition was broken and the claim of Babylon to confer legitimacy on the rulers of western Asia ceased to be acknowledged.


          Immediately after Darius seized Persia, Babylonia briefly recovered its independence under Nidinta-Bel, who took the name of Nebuchadnezzar III, and reigned from October 522 BC to August 520 BC, when Darius took the city by storm. A few years later, probably 514 BC, Babylon again revolted under Arakha; on this occasion, after its capture by the Persians, the walls were partly destroyed. E-Saggila, the great temple of Bel, however, still continued to be kept in repair and to be a centre of Babylonian patriotism, until at last the foundation of Seleucia diverted the population to the new capital of Babylonia and the ruins of the old city became a quarry for the builders of the new seat of government.


          


          Persian Babylonia


          Chaldean Babylonia was absorbed into the Achaemenid Empire in 539 BC. The name of the satrapy was changed to Asuristan in the Sassanid period. Excepting brief interludes of Roman conquest ( Roman Assyria, Roman Mesopotamia; AD 116 to 118), and a longer period of Hellenistic rule (the Seleucid Empire, 330 to 250 BC), Mesopotamia remained under Persian control until the Islamic conquest in the 630s AD.
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          Achievements


          


          Art and Architecture


          In Babylonia, an abundance of clay, and lack of stone, led to greater use of mudbrick; Babylonian temples are massive structures of crude brick, supported by buttresses, the rain being carried off by drains. One such drain at Ur was made of lead. The use of brick led to the early development of the pilaster and column, and of frescoes and enamelled tiles. The walls were brilliantly coloured, and sometimes plated with zinc or gold, as well as with tiles. Painted terra-cotta cones for torches were also embedded in the plaster.


          In Babylonia, in place of the bas-relief, there is greater use of three-dimensional figures in the round  the earliest examples being the statues from Telloh, that are realistic if somewhat clumsy. The paucity of stone in Babylonia made every pebble precious, and led to a high perfection in the art of gem-cutting.


          The legendary Hanging Gardens of Babylon and the Tower of Babel are seen as symbols of luxurious and arrogant power respectively.


          


          Astronomy


          Among the sciences, astronomy and astrology occupied a conspicuous place in Babylonian society. Astronomy was of old standing in Babylonia, and the standard work on the subject, written from an astrological point of view, later translated into Greek by Berossus, was believed to date from the age of Sargon of Akkad. The zodiac was a Babylonian invention of great antiquity; and eclipses of the sun and moon could be foretold. There are dozens of cuneiform records of original Mesopotamian eclipse observations (see Wikipedia's "Chronology of Babylonia and Assyria"). Observatories were attached to the temples, and reports were regularly sent by astronomers to the king. The stars had been numbered and named at an early date, and we possess tables of lunar longitudes and observations of Venus. Great attention was naturally paid to the calendar, and we find a week of seven days and another of five days in use.


          Babylonian astrology was based on the belief that the entire universe was created in relation to the earth. Thus the ancients saw it as no accident that the stars and planets were set in a certain divine order at the time of creation.


          The first evidence of recognition that astronomical phenomena are periodic and of the application of mathematics to their prediction is Babylonian. Tablets dating back to the Old Babylonian period document the application of mathematics to the variation in the length of daylight over a solar year. Centuries of Babylonian observations of celestial phenomena are recorded in the series of cuneiform tablets known as the 'Enūma Anu Enlil'. The oldest significant astronomical text that we possess is Tablet 63 of 'Enūma Anu Enlil', the Venus tablet of Ammi-saduqa, which lists the first and last visible risings of Venus over a period of about 21 years and is the earliest evidence that the phenomena of a planet were recognized as periodic. The oldest rectangular astrolabe dates back to Babylonia ca. 1100 BC. The MUL.APIN, contains catalogues of stars and constellations as well as schemes for predicting heliacal risings and the settings of the planets, lengths of daylight measured by a water-clock, gnomon, shadows, and intercalations. The Babylonian GU text arranges stars in 'strings' that lie along declination circles and thus measure right-ascensions or time-intervals, and also employs the stars of the zenith, which are also separated by given right-ascensional differences.


          During the 8th and 7th centuries BC, Babylonian astronomers developed a new approach to astronomy. They began studying philosophy dealing with the ideal nature of the early universe and began empoying an internal logic within their predictive planetary systems. This was an important contribution to astronomy and the philosophy of science and some scholars have thus referred to this new approach as the first scientific revolution. This new approach to astronomy was adopted and further developed in Greek and Hellenistic astronomy.


          In Seleucid and Parthian times, the astronomical reports were of a thoroughly scientific character; how much earlier their advanced knowledge and methods were developed is uncertain. The Babylonian development of methods for predicting the motions of the planets is considered to be a major episode in the history of astronomy.


          The only Babylonian astronomer known to have supported a heliocentric model of planetary motion was Seleucus of Seleucia (b. 190 BC). Seleucus is known from the writings of Plutarch. He supported the heliocentric theory where the Earth rotated around its own axis which in turn revolved around the Sun. According to Plutarch, Seleucus even proved the heliocentric system, but it is not known what arguments he used.


          Babylonian astronomy was the basis for much of what was done in Greek and Hellenistic astronomy, in classical Indian astronomy, in Sassanian, Byzantine and Syrian astronomy, in medieval Islamic astronomy, and in Central Asian and Western European astronomy.


          


          Mathematics


          The Babylonian system of mathematics was sexagesimal, or a base 60 numeral system (see: Babylonian numerals). From this we derive the modern day usage of 60 seconds in a minute, 60 minutes in an hour, and 360 (60 x 6) degrees in a circle. The Babylonians were able to make great advances in mathematics for two reasons. First, the number 60 has many divisors (2, 3, 4, 5, 6, 10, 12, 15, 20, and 30), making calculations easier. Additionally, unlike the Egyptians and Romans, the Babylonians had a true place-value system, where digits written in the left column represented larger values (much as in our base-ten system: 734 = 7100 + 310 + 41). Among the Babylonians' mathematical accomplishments were the determination of the square root of two correctly to seven places ( YBC 7289 clay tablet). They also demonstrated knowledge of the Pythagorean theorem well before Pythagoras, as evidenced by this tablet translated by Dennis Ramsey and dating to ca. 1900 BC:


          
            4 is the length and 5 is the diagonal. What is the breadth? Its size is not known. 4 times 4 is 16. And 5 times 5 is 25. You take 16 from 25 and there remains 9. What times what shall I take in order to get 9? 3 times 3 is 9. 3 is the breadth.

          


          The ner of 600 and the sar of 3600 were formed from the unit of 60, corresponding with a degree of the equator. Tablets of squares and cubes, calculated from 1 to 60, have been found at Senkera, and a people acquainted with the sun-dial, the clepsydra, the lever and the pulley, must have had no mean knowledge of mechanics. A crystal lens, turned on the lathe, was discovered by Austen Henry Layard at Nimrud along with glass vases bearing the name of Sargon; this could explain the excessive minuteness of some of the writing on the Assyrian tablets, and a lens may also have been used in the observation of the heavens.


          The Babylonians might have been familiar with the general rules for measuring the areas. They measured the circumference of a circle as three times the diameter and the area as one-twelfth the square of the circumference, which would be correct if  were estimated as 3. The volume of a cylinder was taken as the product of the base and the height, however, the volume of the frustum of a cone or a square pyramid was incorrectly taken as the product of the height and half the sum of the bases. Also, there was a recent discovery in which a tablet used  as 3 and 1/8. The Babylonians are also known for the Babylonian mile, which was a measure of distance equal to about seven miles today. This measurement for distances eventually was converted to a time-mile used for measuring the travel of the Sun, therefore, representing time. (Eves, Chapter 2)


          


          Medicine


          The oldest Babylonian texts on medicine date back to the First Babylonian Dynasty in the first half of the 2nd millennium BC. The most extensive Babylonian medical text, however, is the Diagnostic Handbook written by the physician Esagil-kin-apli of Borsippa, during the reign of the Babylonian king Adad-apla-iddina (1069-1046 BC).


          Along with contemporary ancient Egyptian medicine, the Babylonians introduced the concepts of diagnosis, prognosis, physical examination, and prescriptions. In addition, the Diagnostic Handbook introduced the methods of therapy and a etiology and the use of empiricism, logic and rationality in diagnosis, prognosis and therapy. The text contains a list of medical symptoms and often detailed empirical observations along with logical rules used in combining observed symptoms on the body of a patient with its diagnosis and prognosis.


          The symptoms and diseases of a patient were treated through therapeutic means such as bandages, creams and pills. If a patient could not be cured physically, the Babylonian physicians often relied on exorcism to cleanse the patient from any curses. Esagil-kin-apli's Diagnostic Handbook was based on a logical set of axioms and assumptions, including the modern view that through the examination and inspection of the symptoms of a patient, it is possible to determine the patient's disease, its aetiology and future development, and the chances of the patient's recovery.


          Esagil-kin-apli discovered a variety of illnesses and diseases and described their symptoms in his Diagnostic Handbook. These include the symptoms for many varieties of epilepsy and related ailments along with their diagnosis and prognosis.


          


          Literature


          There were libraries in most towns and temples; an old Sumerian proverb averred that "he who would excel in the school of the scribes must rise with the dawn." Women as well as men learned to read and write, and in Semitic times, this involved knowledge of the extinct Sumerian language, and a complicated and extensive syllabary.


          A considerable amount of Babylonian literature was translated from Sumerian originals, and the language of religion and law long continued to be the old agglutinative language of Sumer. Vocabularies, grammars, and interlinear translations were compiled for the use of students, as well as commentaries on the older texts and explanations of obscure words and phrases. The characters of the syllabary were all arranged and named, and elaborate lists of them were drawn up.


          There are many Babylonian literary works whose titles have come down to us. One of the most famous of these was the Epic of Gilgamesh, in twelve books, translated from the original Sumerian by a certain Sin-liqi-unninni, and arranged upon an astronomical principle. Each division contains the story of a single adventure in the career of Gilgamesh. The whole story is a composite product, and it is probable that some of the stories are artificially attached to the central figure.


          


          Philosophy


          The origins of Babylonian philosophy can be traced back to early Mesopotamian wisdom, which embodied certain philosophies of life, particularly ethics, in the forms of dialectic, dialogs, epic poetry, folklore, hymns, lyrics, prose, and proverbs. Babylonian reasoning and rationality developed beyond empirical observation.


          It is possible that Babylonian philosophy had an influence on Greek, particularly Hellenistic philosophy. The Babylonian text Dialog of Pessimism contains similarities to the agonistic thought of the sophists, the Heraclitean doctrine of contrasts, and the dialogs of Plato, as well as a precursor to the maieutic Socratic method of Socrates. The Milesian philosopher Thales is also known to have studied philosophy in Mesopotamia.


          


          Technology


          Babylonians invented many technologies, which include metalworking, copper-working, glassmaking, lamp making, textile weaving, flood control, water storage, as well as irrigation. Earlier on they used copper, bronze and gold, and later they used iron. Palaces were decorated with hundreds of kilograms of these very expensive metals. Also, copper, bronze, and iron were used for armor as well as for different weapons such as swords, daggers, spears, and maces.
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              A 16th century depiction of the Hanging Gardens of Babylon (by Martin Heemskerck). The Tower of Babel is visible in the background.
            

          


          


          Babylonia in culture


          Babylonia, and particularly its capital city Babylon, has long held a place in Abrahamic religions as a symbol of excess and dissolute power. Many references are made to Babylon in the Bible, both literally and allegorically. The mentions in the Tanakh tend to be historical or prophetic, while New Testament references are more likely figurative, or cryptic references to pagan Rome. The legendary Hanging Gardens of Babylon and the Tower of Babel are seen as symbols of luxurious and arrogant power respectively.
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              A backgammon set, consisting of a board, two sets of 15 checkers, two pairs of dice, a doubling cube, and dice cups
            


            
              	Players

              	2
            


            
              	Age range

              	5+
            


            
              	Setup time

              	1030 seconds
            


            
              	Playing time

              	530 minutes
            


            
              	Random chance

              	Dice
            


            
              	Skills required

              	Counting, Tactics, Strategy, Probability
            

          


          Backgammon is a board game for two players in which the playing pieces are moved according to the roll of dice. A player wins by removing all of his checkers from the board. There are many variants of backgammon, most of which share common traits. Backgammon is a member of the tables family, one of the oldest classes of board games in the world.


          Although luck plays an important role, there is a large scope for strategy. With each roll of the dice a player must choose from numerous options for moving his checkers and anticipate possible counter-moves by the opponent. Players may raise the stakes during the game. There is an established repertory of common tactics and occurrences.


          Like chess, backgammon has been studied with great interest by computer scientists. Owing to this research, backgammon software has been developed capable of beating world-class human players.


          


          History
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              Brdspel ("board game") set recovered from the warship Vasa, which sank in 1628.
            

          


          The ancient Egyptian game senet resembled backgammon, with moves controlled by the roll of dice. However, the Royal Game of Ur, played in ancient Mesopotamia, is a more likely ancestor of modern day tables games. Excavations at the " Burnt City" in Iran have shown that a similar game existed there around 3000 BC. The artifacts include two dice and 60 checkers, and the set is believed to be 100 to 200 years older than the sets found in Ur.


          The ancient Romans played a number of games remarkably similar to backgammon. Ludus duodecim scriptorum ("Game of twelve lines") used a board with three rows of 12 points each, and the checkers were moved across all three rows according to the roll of dice. Little specific text about the gameplay has survived. Tabula, meaning "table" or "board", was a game mentioned in an epigram of Byzantine Emperor Zeno (AD 476481). It was similar to modern backgammon in that the object of the game was to be the first to bear off all of one's checkers. Players threw three dice and moved their checkers in opposing directions on a board of 24 points.
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              Herr Goeli, from the 14th century Codex Manesse
            

          


          In the 11th century Shahnameh, the Persian poet Ferdowsi credits Burzoe with the invention of the tables game nard in the 6th century. He describes an encounter between Burzoe and a Raja visiting from India. The Raja introduces the game of chess, and Burzoe demonstrates nard, played with dice made from ivory and teak. (Today, Nard is the name for the Persian version of backgammon, which has different initial positions and objectives.)


          The jeux de tables (Game of Tables), predecessors of modern backgammon, first appeared in France during the 11th century and became a favorite pastime of gamblers. In 1254, Louis IX issued a decree prohibiting his court officials and subjects from playing. Tables games were played in Germany in the 12th century, and had reached Iceland by the 13th century. The Alfonso X manuscript Libro de los juegos, completed in 1283, describes rules for a number of dice and tables games in addition to its extensive discussion of chess. By the 17th century, tables games had spread to Sweden. A wooden board and checkers were recovered from the wreck of the Vasa among the belongings of the ship's officers. Backgammon appears widely in paintings of this period, mainly those of Dutch and German painters (Van Ostade, Jan Steen, Bosch and others). One surviving artwork is " Cardsharps" by Caravaggio (The backgammon board is in the lower left.) Others are the Hell of Bosch and interior of an Inn by Jan Steen.


          In the 16th century, Elizabethan laws and church regulations prohibited playing tables, but by the 18th century backgammon was popular among the English clergy. Edmund Hoyle published A Short Treatise on the Game of Back-Gammon in 1743; this described rules and strategy for the game and was bound together with a similar text on whist.


          In English, the word "backgammon" is most likely derived from "back" and Middle English "gamen", meaning "game" or "play". The earliest use documented by the Oxford English Dictionary was in 1650.


          The most recent major development in backgammon was the addition of the doubling cube. It was first introduced in the 1920s in New York City among members of gaming clubs in the Lower East Side. The cube required players not only to select the best move in a given position, but also to estimate the probability of winning from that position, transforming backgammon into the expected value-driven game played in the 20th and 21st centuries.


          


          Rules
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              Paths of movement for red and black, with checkers in the starting position
            

          


          The objective is to move all of one's own checkers past those of one's opponent and then remove them from the board. The checkers are scattered at first and may be blocked or hit by the opponent. As the playing time for each individual game is short, it is often played in matches, where victory is awarded to the first player to reach a certain number of points.


          


          Setup


          Each side of the board has a track of 12 long triangles, called points. The points are considered to be connected across one edge of the board, forming a continuous track in the shape of a horseshoe, and are numbered from 1 to 24. Each player begins with two checkers on his 24-point, three checkers on his 8-point, and five checkers each on his 13-point and his 6-point. The two players move their checkers in opposing directions, each from his own 24-point towards his 1-point.


          Points 1 through 6 are called the home board or inner board, and points 7 through 12 are called the outer board. The 7-point is referred to as the bar point, and the 13-point as the mid point.


          


          Movement
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          To start the game, each player rolls one die, and the player with the higher number moves first using both the numbers shown. Both dice must land completely flat on the right hand side of the gameboard. The players then alternate turns, rolling two dice at the beginning of each turn.


          After rolling the dice a player must, if possible, move his checkers according to the number of pips shown on each die. For example, if the player rolls a 6 and a 3 (noted as "6-3"), that player must move one checker six points forward, and another checker three points forward. The same checker may be moved twice as long as the two moves are distinct: six and then three, or three and then six, but not all nine at once. If a player rolls two of the same number, called doubles, that player must play each die twice. For example, upon rolling a 5-5 that player must move four checkers forward five spaces each. It can sometimes happen that a player can not play his entire roll, in which case as much of the roll as possible must be used. For example if a player rolls 6-3 and can only move a 6 or a 3, the 6 being the bigger number must be moved; if it is possible to move the 3 but not the 6 then the 3 is played.


          In the course of a move, a checker may land on any point that is unoccupied or is occupied only by a player's own checkers. It may also land on a point occupied by exactly one opposing checker; such a lone piece is called a blot. In this case, the blot has been hit, and is placed in the middle of the board on the bar that divides the two sides of the playing surface. A checker may never land on a point occupied by two or more opposing checkers; thus, no point is ever occupied by checkers from both players simultaneously.


          Checkers placed on the bar re-enter the game through the opponent's home board. A roll of 2 allows the checker to enter on the 23-point, a roll of 3 on the 22-point, and so forth. A player may not move any other checkers until all checkers on the bar belonging to that player have re-entered the game.


          When all of a player's checkers are in that player's home board, that player may start removing them; this is called bearing off. A roll of 1 may be used to bear off a checker from the 1-point, a 2 from the 2-point, and so on. A die may not be used to bear off checkers from a lower-numbered point unless there are no checkers on any higher points. For example if a player rolls a 6 and a 5, but has no checkers on the 6-point, though 2 checkers remain on the 5-point, then the 6 and the 5 must be used to bear off the 2 checkers from the 5-point. When bearing off, a player may also move a lower die roll before the higher even if that means 'the full value of the higher die' is not fully utilized. For example, if a player has exactly 1 checker remaining on the 6-point, and rolls a 6 and a 1, the player may move the 6-point checker 1 place to the 5-point with the lower die roll of 1, and then bear that piece off the 5-point using the die roll of 6; this is sometimes useful tactically.


          If one player has not borne off any checkers by the time that player's opponent has borne off all fifteen, then the player has lost a gammon, which counts for double a normal loss. If the losing player has not borne off any checkers and still has checkers on the bar or in the opponent's home board, then the player has lost a backgammon, which counts for triple a normal loss.


          


          Doubling cube
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          To speed up match play and to provide an added dimension for strategy, a doubling cube is normally used. The doubling cube is a six-sided die marked with the numbers 2, 4, 8, 16, 32, and 64. At the start of each game, the doubling cube is placed in the middle of the board with the number 64 showing; the cube is then said to be "centred on 1". When the cube is centred, and before rolling the dice on his turn, either player may propose that the game be played for twice the current stakes. His opponent must either accept ("take") the doubled stakes or resign ("drop") the game immediately. If the opponent takes, the cube, showing the doubled stake, is moved to his side of the board. Thereafter, the right to redouble belongs exclusively to the player who last accepted a double. Whenever a player accepts doubled stakes, the cube is placed with the corresponding power of two facing upward.


          The game is rarely redoubled beyond four times the original stake, but there is no limit on the number of doubles. Although 64 is the highest number depicted on the doubling cube, the stakes may rise to 128, 256, and so on. In money games, a player is often permitted to "beaver" when offered the cube, doubling the value of the game again, while retaining possession of the cube.


          Some money games use the "automatic double" rule. If both opponents roll the same opening number, the doubling cube is incremented on each occasion yet remains in the middle of the board, available to either player. When a player decides to double his opponent, the value is then a double of whatever face value is shown (e.g. if two automatic doubles have occurred putting the cube up to 4, the first in-game double will be for 8 points).


          A variant of the doubling cube "beaver" is the "raccoon." The player who doubled his opponent, seeing him beaver the cube, may in turn then double the stakes once again ("raccoon") as part of that cube phase before any dice are rolled. His opponent retains the doubling cube. E.g. White doubles Black to 2 points, Black accepts then beavers the cube to 4 points; White, confident of a win, raccoons the cube to 8 points, whilst Black retains the cube. Such a move adds greatly to the risk of having to face the doubling cube coming back at 8 times its original value when first doubling the opponent (offered at 2 points, counter offered at 16 points) should the luck of the dice change.


          The Jacoby rule allows gammons and backgammons to count for their respective double and triple values only if the cube has already been offered and accepted. This encourages a player with a large lead to double, possibly ending the game, rather than to play it to conclusion hoping for a gammon or backgammon. The Jacoby rule is widely used in money play but is not used in match play.


          The Crawford rule is designed to make match play more equitable for the player in the lead. If a player is one point away from winning a match, that player's opponent will always want to double as early as possible in order to catch up. Whether the game is worth one point or two, the trailing player must win to continue the match. To balance the situation, the Crawford rule requires that when a player first reaches a score one point short of winning, neither player may use the doubling cube for the following game, called the Crawford game. After the Crawford game, normal use of the doubling cube resumes. The Crawford rule is used in tournament match play.


          If the Crawford rule is in effect, then another option is the Holland rule, which stipulates that after the Crawford game, a player cannot double until after at least two rolls have been played by each side. It was common in tournament play in the 1980s but is now rarely used.


          


          Variants
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          There are many variants of standard backgammon rules. Some are played primarily throughout one geographic region, and others add new tactical elements to the game. Variants commonly alter the starting position, restrict certain moves, or assign special value to certain dice rolls, but in some geographic regions even the direction of the pieces and rules change, rendering the game fundamentally different.


          A common simple variant of Backgammon is to only allow a maximum of five checkers on any point. This variation is not part of the official rules, but has proved popular with casual players in some regions. The popular GNU Backgammon software has an option for this, which is described as the 'Egyptian Rule', however the origin of that name might be due to a humorous invention.


          Acey-deucey is a variant of backgammon in which players start with no checkers on the board, and must bear them on at the beginning of the game. The roll of 1-2 is given special consideration, allowing the player, after moving the 1 and the 2, to select any doubles move of his choice. A player also receives an extra turn after a roll of 1-2 or of doubles.


          Hypergammon is a variant of backgammon in which players have only three checkers on the board, starting with one each on the 24-, 23- and 22-points. The game has been strongly solved, meaning that exact equities are available for all 32 million possible positions.


          Nackgammon is a variant of backgammon invented by Nack Ballard in which players start with one fewer checker on the six point and midpoint and two checkers on the 23 point.


          Prison is a variant of backgammon in which players start with all 15 checkers on the 24 point and when a solo checker gets hit, instead of being taken off the board, the opponent's checker remains on top of it, imprisoning that piece until the opponent moves the last checker off that piece. If a player gets hit on the 24 piece, that player automatically loses two games.


          Russian backgammon is a variant in which players start with no checkers on the board, and both players move in the same direction to bear off in a common home board. In this variant, doubles are more powerful: four moves are played as in standard backgammon, followed by four moves according to the difference of the dice value from 7, and then the player has another turn (with a few exceptions).


          


          Strategy and tactics
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          Backgammon has an established opening theory, although it is less detailed than that of games like chess. The tree of positions expands rapidly because of the number of possible dice rolls and the moves available on each turn. Recent computer analysis has offered more insight on opening plays, but the midgame is reached quickly. After the opening, backgammon players frequently rely on some established general strategies, combining and switching among them to adapt to the changing conditions of a game.


          The most direct strategy is simply to avoid being hit, trapped, or held in a stand-off. A "running game" describes a strategy of moving as quickly as possible around the board, and is most successful when a player is already ahead in the race. When this fails, one may opt for a "holding game", maintaining control of a point on one's opponent's side of the board, called an anchor. As the game progresses, this player may gain an advantage by hitting an opponent's blot from the anchor, or by rolling large doubles that allow the checkers to escape into a running game.


          The "priming game" involves building a wall of checkers, called a prime, covering a number of consecutive points. This obstructs opposing checkers that are behind the prime. A checker trapped behind a six-point prime may not escape until the prime is broken. A particularly successful priming effort may lead to a "blitz", which is a strategy of covering the entire home board as quickly as possible while keeping one's opponent on the bar. Because the opponent has difficulty re-entering from the bar or escaping, a player can quickly gain a running advantage and win the game, often with a gammon.


          A "backgame" is a strategy of placing two or more anchors in an opponent's home board, while building a prime in one's own board. The anchors obstruct the opponent's checkers and create opportunities to hit them as they move home. The backgame is generally used only to salvage a game wherein a player is already significantly behind; using a backgame as an initial strategy is usually unsuccessful.


          "Duplication" refers to the placement of checkers such that one's opponent needs the same dice rolls to achieve different goals. For example, a player may position all of his blots in such a way that his opponent must roll a 2 in order to hit any of them, reducing the probability of being hit. "Diversification" refers to a complementary tactic of placing one's own checkers in such a way that more numbers are useful.


          Many positions require a measurement of a player's standing in the race, for example, in making a doubling cube decision, or in determining whether to run home and begin bearing off. The minimum total of dice rolls needed to move a player's checkers around and off the board is called the "pip count". The difference between the two players' pip counts is frequently used as a measure of the leader's racing advantage. Players often use mental calculation techniques to determine pip counts in live play.


          


          Social and competitive play
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          Club and tournament play


          Enthusiasts have formed clubs for social play of backgammon. Local clubs may hold informal gatherings, with members meeting at cafs and bars in the evening to play and converse. A few clubs offer additional services, maintaining their own facilities or offering computer analysis of troublesome plays. Some club leaders have noticed a recent growth of interest in backgammon, and attribute it to the game's popularity on the internet.


          A backgammon chouette permits three or more players to participate in a single game, often for money. One player competes against a team of all the other participants, and positions rotate after each game. Chouette play often permits the use of multiple doubling cubes.


          Backgammon clubs may also organize tournaments. Large club tournaments sometimes draw competitors from other regions, with final matches viewed by hundreds of spectators. The top players at regional tournaments often compete in major national and international championships. Winners at major tournaments may receive prizes of tens of thousands of dollars.


          


          International competition


          Prior to 1979, there was no single world championship competition in backgammon, although a number of major tournaments were held in Las Vegas, Nevada and the Bahamas. Since 1979, the World Backgammon Championship in Monte Carlo has been widely acknowledged as the top international tournament. The Monte Carlo tournament draws thousands of players and spectators, and is played over the course of a week.


          By the 21st century, the largest international tournaments had established the basis of a tour for top professional players. Major tournaments are held yearly in St. Tropez, Rio de Janeiro, Dallas, and Venice. PartyGaming sponsored a tournament in the Bahamas in January 2007 with a prize pool of one million dollars, the largest for any tournament to date.


          


          Gambling


          When backgammon is played for money, the most common arrangement is to assign a monetary value to each point, and to play to a certain score, or until either player chooses to stop. The stakes are raised by gammons, backgammons, and use of the doubling cube. Backgammon is sometimes available in casinos. As with most gambling games, successful play requires a combination of luck and skill, as a single dice roll can sometimes significantly change the outcome of the game.


          


          Software


          


          Play and analysis
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          Backgammon has been studied considerably by computer scientists. Neural networks and other approaches have offered significant advances to software for gameplay and analysis.


          The first strong computer opponent was BKG 9.8. It was written by Hans Berliner in the late 1970s on a DEC PDP-10 as an experiment in evaluating board game positions. Early versions of BKG played badly even against poor players, but Berliner noticed that its critical mistakes were always at transitional phases in the game. He applied principles of fuzzy logic to improve its play between phases, and by July 1979, BKG 9.8 was strong enough to play against the ruling world champion Luigi Villa. It won the match, 71, becoming the first computer program to defeat a world champion in any board game. Berliner stated that the victory was largely a matter of luck, as the computer received more favorable dice rolls.


          In the late 1980s, backgammon programmers found more success with an approach based on artificial neural networks. TD-Gammon, developed by Gerald Tesauro of IBM, was the first of these programs to play near the expert level. Its neural network was trained using temporal difference learning applied to data generated from self-play. According to assessments by Bill Robertie and Kit Woolsey, TD-Gammon's play was at or above the level of the top human players in the world. Woolsey said of the program that "There is no question in my mind that its positional judgment is far better than mine."


          Neural network research has resulted in two modern commercial programs, Jellyfish and Snowie as well as the shareware BGBlitz and the free software GNU Backgammon. These programs not only play the game, but offer tools for analyzing games and offering detailed comparisons of individual moves. The strength of these programs lies in their neural networks' weights tables, which are the result of months of training. Without them, these programs play no better than a human novice. For the bearoff phase, backgammon software usually relies on a database containing precomputed equities for all possible bearoff positions.


          


          Internet play


          Backgammon software has been developed not only to play and analyze games, but also to facilitate play between humans over the internet. Dice rolls are provided by random or pseudorandom number generators. Real-time online play began with the First Internet Backgammon Server in 1992. It is the longest running non-commercial backgammon server and retains an international community of backgammon players. Yahoo Games offers a Java-based online backgammon room, and MSN Games offers a game based on ActiveX. Online gambling providers began to expand their offerings to include backgammon in 2006.
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          The Bacteria [bkˈtɪr.i.ə] (singular: bacterium) are a group of unicellular microorganisms. Typically a few micrometres in length, bacteria have a wide range of shapes, ranging from spheres to rods and spirals. Bacteria are ubiquitous in every habitat on Earth, growing in soil, acidic hot springs, radioactive waste, seawater, and deep in the Earth's crust. There are typically 40 million bacterial cells in a gram of soil and a million bacterial cells in a millilitre of fresh water; in all, there are approximately five nonillion (51030) bacteria on Earth, forming much of the world's biomass. Bacteria are vital in recycling nutrients, and many important steps in nutrient cycles depend on bacteria, such as the fixation of nitrogen from the atmosphere. However, most of these bacteria have not been characterized, and only about half of the phyla of bacteria have species that can be cultured in the laboratory. The study of bacteria is known as bacteriology, a branch of microbiology.


          There are approximately ten times as many bacterial cells as human cells in the human body, with large numbers of bacteria on the skin and in the digestive tract. Although the vast majority of these bacteria are rendered harmless by the protective effects of the immune system, and a few are beneficial, some are pathogenic bacteria and cause infectious diseases, including cholera, syphilis, anthrax, leprosy and bubonic plague. The most common fatal bacterial diseases are respiratory infections, with tuberculosis alone killing about 2 million people a year, mostly in sub-Saharan Africa. In developed countries, antibiotics are used to treat bacterial infections and in various agricultural processes, so antibiotic resistance is becoming common. In industry, bacteria are important in processes such as sewage treatment, the production of cheese and yoghurt, biotechnology, and the manufacture of antibiotics and other chemicals.


          Bacteria are prokaryotes. Unlike cells of animals and other eukaryotes, bacterial cells do not contain a nucleus and rarely harbour membrane-bound organelles. Although the term bacteria traditionally included all prokaryotes, the scientific classification changed after the discovery in the 1990s that prokaryotic life consists of two very different groups of organisms that evolved independently from an ancient common ancestor. These evolutionary domains are called Bacteria and Archaea.


          


          History of bacteriology
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          Bacteria were first observed by Antonie van Leeuwenhoek in 1676, using a single-lens microscope of his own design. He called them "animalcules" and published his observations in a series of letters to the Royal Society. The name bacterium was introduced much later, by Christian Gottfried Ehrenberg in 1838, and is derived from the Greek word ή - , bacterion -a , meaning "small staff".


          Louis Pasteur demonstrated in 1859 that the fermentation process is caused by the growth of microorganisms, and that this growth is not due to spontaneous generation. (Yeasts and molds, commonly associated with fermentation, are not bacteria, but rather fungi.) Along with his contemporary, Robert Koch, Pasteur was an early advocate of the germ theory of disease. Robert Koch was a pioneer in medical microbiology and worked on cholera, anthrax and tuberculosis. In his research into tuberculosis, Koch finally proved the germ theory, for which he was awarded a Nobel Prize in 1905. In Koch's postulates, he set out criteria to test if an organism is the cause of a disease; these postulates are still used today.


          Though it was known in the nineteenth century that bacteria are the cause of many diseases, no effective antibacterial treatments were available. In 1910, Paul Ehrlich developed the first antibiotic, by changing dyes that selectively stained Treponema pallidumthe spirochaete that causes syphilisinto compounds that selectively killed the pathogen. Ehrlich had been awarded a 1908 Nobel Prize for his work on immunology, and pioneered the use of stains to detect and identify bacteria, with his work being the basis of the Gram stain and the Ziehl-Neelsen stain.


          A major step forward in the study of bacteria was the recognition in 1977 by Carl Woese that archaea have a separate line of evolutionary descent from bacteria. This new phylogenetic taxonomy was based on the sequencing of 16S ribosomal RNA, and divided prokaryotes into two evolutionary domains, as part of the three-domain system.


          


          Origin and early evolution


          The ancestors of modern bacteria were single-celled microorganisms that were the first forms of life to develop on earth, about 4 billion years ago. For about 3 billion years, all organisms were microscopic, and bacteria and archaea were the dominant forms of life. Although bacterial fossils exist, such as stromatolites, their lack of distinctive morphology prevents them from being used to examine the past history of bacterial evolution, or to date the time of origin of a particular bacterial species. However, gene sequences can be used to reconstruct the bacterial phylogeny, and these studies indicate that bacteria diverged first from the archaeal/eukaryotic lineage. The most recent common ancestor of bacteria and archaea was probably a hyperthermophile that lived about 2.5 billion3.2 billion years ago.


          Bacteria were also involved in the second great evolutionary divergence, that of the archaea and eukaryotes. Here, eukaryotes resulted from ancient bacteria entering into endosymbiotic associations with the ancestors of eukaryotic cells, which were themselves possibly related to the Archaea. This involved the engulfment by proto-eukaryotic cells of alpha-proteobacterial symbionts to form either mitochondria or hydrogenosomes, which are still being found in all known Eukarya (sometimes in highly reduced form, e.g. in ancient "amitochondrial" protozoa). Later on, an independent second engulfment by some mitochondria-containing eukaryotes of cyanobacterial-like organisms led to the formation of chloroplasts in algae and plants. There are even some algal groups known that clearly originated from subsequent events of endosymbiosis by heterotrophic eukaryotic hosts engulfing a eukaryotic algae that developed into "second-generation" plastids.


          


          Morphology
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          Bacteria display a wide diversity of shapes and sizes, called morphologies. Bacterial cells are about one tenth the size of eukaryotic cells and are typically 0.55.0 micrometres in length. However, a few speciesfor example Thiomargarita namibiensis and Epulopiscium fishelsoniare up to half a millimetre long and are visible to the unaided eye. Among the smallest bacteria are members of the genus Mycoplasma, which measure only 0.3micrometres, as small as the largest viruses. Some bacteria may be even smaller, but these ultramicrobacteria are not well-studied.


          Most bacterial species are either spherical, called cocci (sing. coccus, from Greek kkkos, grain, seed) or rod-shaped, called bacilli (sing. bacillus, from Latin baculus, stick). Some rod-shaped bacteria, called vibrio, are slightly curved or comma-shaped; others, can be spiral-shaped, called spirilla, or tightly coiled, called spirochaetes. A small number of species even have tetrahedral or cuboidal shapes. More recently, deep subsurface bacteria have been discovered that grow as long rods with a star-shaped cross-section. The large surface area to volume ratio conferred by this morphology may give these bacteria an advantage in nutrient-poor environments. This wide variety of shapes is determined by the bacterial cell wall and cytoskeleton, and is important because it can influence the ability of bacteria to acquire nutrients, attach to surfaces, swim through liquids and escape predators.


          Many bacterial species exist simply as single cells, others associate in characteristic patterns: Neisseria form diploids (pairs), Streptococcus form chains, and Staphylococcus group together in "bunch of grapes" clusters. Bacteria can also be elongated to form filaments, for example the Actinobacteria. Filamentous bacteria are often surrounded by a sheath that contains many individual cells; certain types, such as species of the genus Nocardia, even form complex, branched filaments, similar in appearance to fungal mycelia.
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          Bacteria often attach to surfaces and form dense aggregations called biofilms or bacterial mats. These films can range from a few micrometers in thickness to up to half a meter in depth, and may contain multiple species of bacteria, protists and archaea. Bacteria living in biofilms display a complex arrangement of cells and extracellular components, forming secondary structures such as microcolonies, through which there are networks of channels to enable better diffusion of nutrients. In natural environments, such as soil or the surfaces of plants, the majority of bacteria are bound to surfaces in biofilms. Biofilms are also important for chronic bacterial infections and infections of implanted medical devices, as bacteria protected within these structures are much harder to kill than individual bacteria.


          Even more complex morphological changes are sometimes possible. For example, when starved of amino acids, Myxobacteria detect surrounding cells in a process known as quorum sensing, migrate towards each other, and aggregate to form fruiting bodies up to 500micrometres long and containing approximately 100,000 bacterial cells. In these fruiting bodies, the bacteria perform separate tasks; this type of cooperation is a simple type of multicellular organisation. For example, about one in 10 cells migrate to the top of these fruiting bodies and differentiate into a specialised dormant state called myxospores, which are more resistant to drying and other adverse environmental conditions than are ordinary cells.


          


          Cellular structure
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          Intracellular structures


          The bacterial cell is surrounded by a lipid membrane, or cell membrane, which encompasses the contents of the cell and acts as a barrier to hold nutrients, proteins and other essential components of the cytoplasm within the cell. As they are prokaryotes, bacteria do not tend to have membrane-bound organelles in their cytoplasm and thus contain few large intracellular structures. They consequently lack a nucleus, mitochondria, chloroplasts and the other organelles present in eukaryotic cells, such as the Golgi apparatus and endoplasmic reticulum. Bacteria were once seen as simple bags of cytoplasm, but many levels of structural complexity have now been found, such as the discovery of the prokaryotic cytoskeleton, and the stable localization of proteins to specific locations within the bacterial cytoplasm. A further level of organization is provided by microcompartments such as the carboxysome, which are compartments within bacteria that are surrounded by polyhedral protein shells, rather than by lipid membranes. These "polyhedral organelles" localize and compartmentalize bacterial metabolism, in a similar way to the membrane-bound organelles of eukaryotes.


          Many important biochemical reactions, such as energy generation, occur due to concentration gradients across membranes, creating a potential difference analogous to a battery. The general lack of internal membranes in bacteria means these reactions, such as electron transport, occur across the cell membrane, between the cytoplasm and the periplasmic space. However, in many photosynthetic bacteria the plasma membrane is highly folded and fills most of the cell with layers of light-gathering membrane. These light-gathering complexs may even form lipid-enclosed structures called chlorosomes in green sulfur bacteria. Other proteins import nutrients across the cell membrane, or to expel undesired molecules from the cytoplasm.


          Bacteria do not have a membrane-bound nucleus, and their genetic material is typically a single circular chromosome located in the cytoplasm in an irregularly shaped body called the nucleoid. The nucleoid contains the chromosome with associated proteins and RNA. The order Planctomycetes are an exception to the general absence of internal membranes in bacteria, because they have a membrane around their nucleoid and contain other membrane-bound cellular structures. Like all living organisms, bacteria contain ribosomes for the production of proteins, but the structure of the bacterial ribosome is different from those of eukaryotes and Archaea.


          Some bacteria produce intracellular nutrient storage granules, such as glycogen, polyphosphate, sulfur or polyhydroxyalkanoates. These granules enable bacteria to store compounds for later use. Certain bacterial species, such as the photosynthetic Cyanobacteria, produce internal gas vesicles, which they use to regulate their buoyancy - allowing them to move up or down into water layers with different light intensities and nutrient levels.


          


          Extracellular structures


          Around the outside of the cell membrane is the bacterial cell wall. Bacterial cell walls are made of peptidoglycan (called murein in older sources), which is made from polysaccharide chains cross-linked by unusual peptides containing D- amino acids. Bacterial cell walls are different from the cell walls of plants and fungi, which are made of cellulose and chitin, respectively. The cell wall of bacteria is also distinct from that of Archaea, which do not contain peptidoglycan. The cell wall is essential to the survival of many bacteria, and the antibiotic penicillin is able to kill bacteria by inhibiting a step in the synthesis of peptidoglycan.


          There are broadly speaking two different types of cell wall in bacteria, called Gram-positive and Gram-negative. The names originate from the reaction of cells to the Gram stain, a test long-employed for the classification of bacterial species.


          Gram-positive bacteria possess a thick cell wall containing many layers of peptidoglycan and teichoic acids. In contrast, Gram-negative bacteria have a relatively thin cell wall consisting of a few layers of peptidoglycan surrounded by a second lipid membrane containing lipopolysaccharides and lipoproteins. Most bacteria have the Gram-negative cell wall, and only the Firmicutes and Actinobacteria (previously known as the low G+C and high G+C Gram-positive bacteria, respectively) have the alternative Gram-positive arrangement. These differences in structure can produce differences in antibiotic susceptibility; for instance, vancomycin can kill only Gram-positive bacteria and is ineffective against Gram-negative pathogens, such as Haemophilus influenzae or Pseudomonas aeruginosa.


          In many bacteria an S-layer of rigidly arrayed protein molecules covers the outside of the cell. This layer provides chemical and physical protection for the cell surface and can act as a macromolecular diffusion barrier. S-layers have diverse but mostly poorly understood functions, but are known to act as virulence factors in Campylobacter and contain surface enzymes in Bacillus stearothermophilus.
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          Flagella are rigid protein structures, about 20 nanometres in diameter and up to 20micrometres in length, that are used for motility. Flagella are driven by the energy released by the transfer of ions down an electrochemical gradient across the cell membrane.


          Fimbriae are fine filaments of protein, just 210nanometres in diameter and up to several micrometers in length. They are distributed over the surface of the cell, and resemble fine hairs when seen under the electron microscope. Fimbriae are believed to be involved in attachment to solid surfaces or to other cells and are essential for the virulence of some bacterial pathogens. Pili (sing. pilus) are cellular appendages, slightly larger than fimbriae, that can transfer genetic material between bacterial cells in a process called conjugation (see bacterial genetics, below).


          Capsules or slime layers are produced by many bacteria to surround their cells, and vary in structural complexity: ranging from a disorganised slime layer of extra-cellular polymer, to a highly structured capsule or glycocalyx. These structures can protect cells from engulfment by eukaryotic cells, such as macrophages. They can also act as antigens and be involved in cell recognition, as well as aiding attachment to surfaces and the formation of biofilms.


          The assembly of these extracellular structures is dependent on bacterial secretion systems. These transfer proteins from the cytoplasm into the periplasm or into the environment around the cell. Many types of secretion systems are known and these structures are often essential for the virulence of pathogens, so are intensively studied.


          


          Endospores
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          Certain genera of Gram-positive bacteria, such as Bacillus, Clostridium, Sporohalobacter, Anaerobacter and Heliobacterium, can form highly resistant, dormant structures called endospores. In almost all cases, one endospore is formed and this is not a reproductive process, although Anaerobacter can make up to seven endospores in a single cell. Endospores have a central core of cytoplasm containing DNA and ribosomes surrounded by a cortex layer and protected by an impermeable and rigid coat.


          Endospores show no detectable metabolism and can survive extreme physical and chemical stresses, such as high levels of UV light, gamma radiation, detergents, disinfectants, heat, pressure and desiccation. In this dormant state, these organisms may remain viable for millions of years, and endospores even allow bacteria to survive exposure to the vacuum and radiation in space. Endospore-forming bacteria can also cause disease: for example, anthrax can be contracted by the inhalation of Bacillus anthracis endospores, and contamination of deep puncture wounds with Clostridium tetani endospores causes tetanus.


          


          Metabolism


          In contrast to higher organisms, bacteria exhibit an extremely wide variety of metabolic types. The distribution of metabolic traits within a group of bacteria has traditionally been used to define their taxonomy, but these traits often do not correspond with modern genetic classifications. Bacterial metabolism is classified into nutritional groups on the basis of three major criteria: the kind of energy used for growth, the source of carbon, and the electron donors used for growth. An additional criterion of respiratory microorganisms are the electron acceptors used for aerobic or anaerobic respiration.


          
            
              Nutritional types in bacterial metabolism
            

            
              	Nutritional type

              	Source of energy

              	Source of carbon

              	Examples
            


            
              	 Phototrophs

              	Sunlight

              	Organic compounds (photoheterotrophs) or carbon fixation (photoautotrophs)

              	 Cyanobacteria, Green sulfur bacteria, Chloroflexi, or Purple bacteria
            


            
              	 Lithotrophs

              	Inorganic compounds

              	Organic compounds (lithoheterotrophs) or carbon fixation (lithoautotrophs)

              	 Thermodesulfobacteria, Hydrogenophilaceae, or Nitrospirae
            


            
              	 Organotrophs

              	Organic compounds

              	Organic compounds (chemoheterotrophs) or carbon fixation (chemoautotrophs) 

              	 Bacillus, Clostridium or Enterobacteriaceae
            

          


          Carbon metabolism in bacteria is either heterotrophic, where organic carbon compounds are used as carbon sources, or autotrophic, meaning that cellular carbon is obtained by fixing carbon dioxide. Typical autotrophic bacteria are phototrophic cyanobacteria, green sulfur-bacteria and some purple bacteria, but also many chemolithotrophic species, such as nitrifying or sulfur-oxidising bacteria. Energy metabolism of bacteria is either based on phototrophy, the use of light through photosynthesis, or on chemotrophy, the use of chemical substances for energy, which are mostly oxidised at the expense of oxygen or alternative electron acceptors (aerobic/anaerobic respiration).
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          Finally, bacteria are further divided into lithotrophs that use inorganic electron donors and organotrophs that use organic compounds as electron donors. Chemotrophic organisms use the respective electron donors for energy conservation (by aerobic/anaerobic respiration or fermentation) and biosynthetic reactions (e.g. carbon dioxide fixation), whereas phototrophic organisms use them only for biosynthetic purposes. Respiratory organisms use chemical compounds as a source of energy by taking electrons from the reduced substrate and transferring them to a terminal electron acceptor in a redox reaction. This reaction releases energy that can be used to synthesise ATP and drive metabolism. In aerobic organisms, oxygen is used as the electron acceptor. In anaerobic organisms other inorganic compounds, such as nitrate, sulfate or carbon dioxide are used as electron acceptors. This leads to the ecologically important processes of denitrification, sulfate reduction and acetogenesis, respectively.


          Another way of life of chemotrophs in the absence of possible electron acceptors is fermentation, where the electrons taken from the reduced substrates are transferred to oxidised intermediates to generate reduced fermentation products (e.g. lactate, ethanol, hydrogen, butyric acid). Fermentation is possible, because the energy content of the substrates is higher than that of the products, which allows the organisms to synthesise ATP and drive their metabolism.


          These processes are also important in biological responses to pollution; for example, sulfate-reducing bacteria are largely responsible for the production of the highly toxic forms of mercury ( methyl- and dimethylmercury) in the environment. Non-respiratory anaerobes use fermentation to generate energy and reducing power, secreting metabolic by-products (such as ethanol in brewing) as waste. Facultative anaerobes can switch between fermentation and different terminal electron acceptors depending on the environmental conditions in which they find themselves.


          Lithotrophic bacteria can use inorganic compounds as a source of energy. Common inorganic electron donors are hydrogen, carbon monoxide, ammonia (leading to nitrification), ferrous iron and other reduced metal ions, and several reduced sulfur compounds. Unusually, the gas methane can be used by methanotrophic bacteria as both a source of electrons and a substrate for carbon anabolism. In both aerobic phototrophy and chemolithotrophy, oxygen is used as a terminal electron acceptor, while under anaerobic conditions inorganic compounds are used instead. Most lithotrophic organisms are autotrophic, whereas organotrophic organisms are heterotrophic.


          In addition to fixing carbon dioxide in photosynthesis, some bacteria also fix nitrogen gas (nitrogen fixation) using the enzyme nitrogenase. This environmentally important trait can be found in bacteria of nearly all the metabolic types listed above, but is not universal.


          


          Growth and reproduction


          Unlike multicellular organisms, increases in the size of bacteria ( cell growth) and their reproduction by cell division are tightly linked in unicellular organisms. Bacteria grow to a fixed size and then reproduce through binary fission, a form of asexual reproduction. Under optimal conditions, bacteria can grow and divide extremely rapidly, and bacterial populations can double as quickly as every 9.8minutes. In cell division, two identical clone daughter cells are produced. Some bacteria, while still reproducing asexually, form more complex reproductive structures that help disperse the newly-formed daughter cells. Examples include fruiting body formation by Myxobacteria and arial hyphae formation by Streptomyces, or budding. Budding involves a cell forming a protrusion that breaks away and produces a daughter cell.


          


          In the laboratory, bacteria are usually grown using solid or liquid media. Solid growth media such as agar plates are used to isolate pure cultures of a bacterial strain. However, liquid growth media are used when measurement of growth or large volumes of cells are required. Growth in stirred liquid media occurs as an even cell suspension, making the cultures easy to divide and transfer, although isolating single bacteria from liquid media is difficult. The use of selective media (media with specific nutrients added or deficient, or with antibiotics added) can help identify specific organisms.


          Most laboratory techniques for growing bacteria use high levels of nutrients to produce large amounts of cells cheaply and quickly. However, in natural environments nutrients are limited, meaning that bacteria cannot continue to reproduce indefinitely. This nutrient limitation has led the evolution of different growth strategies (see r/K selection theory). Some organisms can grow extremely rapidly when nutrients become available, such as the formation of algal (and cyanobacterial) blooms that often occur in lakes during the summer. Other organisms have adaptations to harsh environments, such as the production of multiple antibiotics by Streptomyces that inhibit the growth of competing microorganisms. In nature, many organisms live in communities (e.g. biofilms) which may allow for increased supply of nutrients and protection from environmental stresses. These relationships can be essential for growth of a particular organism or group of organisms ( syntrophy).


          Bacterial growth follows three phases. When a population of bacteria first enter a high-nutrient environment that allows growth, the cells need to adapt to their new environment. The first phase of growth is the lag phase, a period of slow growth when the cells are adapting to the high-nutrient environment and preparing for fast growth. The lag phase has high biosynthesis rates, as proteins necessary for rapid growth are produced. The second phase of growth is the logarithmic phase (log phase), also known as the exponential phase. The log phase is marked by rapid exponential growth. The rate at which cells grow during this phase is known as the growth rate (k), and the time it takes the cells to double is known as the generation time (g). During log phase, nutrients are metabolised at maximum speed until one of the nutrients is depleted and starts limiting growth. The final phase of growth is the stationary phase and is caused by depleted nutrients. The cells reduce their metabolic activity and consume non-essential cellular proteins. The stationary phase is a transition from rapid growth to a stress response state and there is increased expression of genes involved in DNA repair, antioxidant metabolism and nutrient transport.


          


          Genetics


          Most bacteria have a single circular chromosome that can range in size from only 160,000 base pairs in the endosymbiotic bacteria Candidatus Carsonella ruddii, to 12,200,000 base pairs in the soil-dwelling bacteria Sorangium cellulosum. Spirochaetes of the genus Borrelia are a notable exception to this arrangement, with bacteria such as Borrelia burgdorferi, the cause of Lyme disease, containing a single linear chromosome. The genes in bacterial genomes are usually a single continuous stretch of DNA and although several different types of introns do exist in bacteria, these are much more rare than in eukaryotes.


          Bacteria may also contain plasmids, which are small extra-chromosomal DNAs that may contain genes for antibiotic resistance or virulence factors. Another type of bacterial DNA are integrated viruses ( bacteriophages). Many types of bacteriophage exist, some simply infect and lyse their host bacteria, while others insert into the bacterial chromosome. A bacteriophage can contain genes that contribute to its host's phenotype: for example, in the evolution of Escherichia coli O157:H7 and Clostridium botulinum, the toxin genes in an integrated phage converted a harmless ancestral bacteria into a lethal pathogen.


          Bacteria, as asexual organisms, inherit identical copies of their parent's genes (i.e., they are clonal). However, all bacteria can evolve by selection on changes to their genetic material DNA caused by genetic recombination or mutations. Mutations come from errors made during the replication of DNA or from exposure to mutagens. Mutation rates vary widely among different species of bacteria and even among different clones of a single species of bacteria. Genetic changes in bacterial genomes come from either random mutation during replication or "stress-directed mutation", where genes involved in a particular growth-limiting process have an increased mutation rate.


          Some bacteria also transfer genetic material between cells. This can occur in three main ways. Firstly, bacteria can take up exogenous DNA from their environment, in a process called transformation. Genes can also be transferred by the process of transduction, when the integration of a bacteriophage introduces foreign DNA into the chromosome. The third method of gene transfer is bacterial conjugation, where DNA is transferred through direct cell contact. This gene acquisition from other bacteria or the environment is called horizontal gene transfer and may be common under natural conditions. Gene transfer is particularly important in antibiotic resistance as it allows the rapid transfer of resistance genes between different pathogens.


          


          Movement
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          Motile bacteria can move using flagella, bacterial gliding, twitching motility or changes of buoyancy. In twitching motility, bacterial use their type IV pili as a grappling hook, repeatedly extending it, anchoring it and then retracting it with remarkable force (>80 p N).


          Bacterial species differ in the number and arrangement of flagella on their surface; some have a single flagellum ( monotrichous), a flagellum at each end ( amphitrichous), clusters of flagella at the poles of the cell ( lophotrichous), while others have flagella distributed over the entire surface of the cell ( peritrichous). The bacterial flagella is the best-understood motility structure in any organism and is made of about 20 proteins, with approximately another 30 proteins required for its regulation and assembly. The flagellum is a rotating structure driven by a motor at the base that uses the electrochemical gradient across the membrane for power. This motor drives the motion of the filament, which acts as a propeller. Many bacteria (such as E. coli) have two distinct modes of movement: forward movement (swimming) and tumbling. The tumbling allows them to reorient and makes their movement a three-dimensional random walk. (See external links below for link to videos.) The flagella of a unique group of bacteria, the spirochaetes, are found between two membranes in the periplasmic space. They have a distinctive helical body that twists about as it moves.


          Motile bacteria are attracted or repelled by certain stimuli in behaviors called taxes: these include chemotaxis, phototaxis and magnetotaxis. In one peculiar group, the myxobacteria, individual bacteria move together to form waves of cells that then differentiate to form fruiting bodies containing spores. The myxobacteria move only when on solid surfaces, unlike E. coli which is motile in liquid or solid media.


          Several Listeria and Shigella species move inside host cells by usurping the cytoskeleton, which is normally used to move organelles inside the cell. By promoting actin polymerization at one pole of their cells, they can form a kind of tail that pushes them through the host cell's cytoplasm.


          


          Classification and identification
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          Classification seeks to describe the diversity of bacterial species by naming and grouping organisms based on similarities. Bacteria can be classified on the basis of cell structure, cellular metabolism or on differences in cell components such as DNA, fatty acids, pigments, antigens and quinones. While these schemes allowed the identification and classification of bacterial strains, it was unclear whether these differences represented variation between distinct species or between strains of the same species. This uncertainty was due to the lack of distinctive structures in most bacteria, as well as lateral gene transfer between unrelated species. Due to lateral gene transfer, some closely related bacteria can have very different morphologies and metabolisms. To overcome this uncertainty, modern bacterial classification emphasizes molecular systematics, using genetic techniques such as guanine cytosine ratio determination, genome-genome hybridization, as well as sequencing genes that have not undergone extensive lateral gene transfer, such as the rRNA gene. Classification of bacteria is determined by publication in the International Journal of Systematic Bacteriology, and Bergey's Manual of Systematic Bacteriology.


          The term "bacteria" was traditionally applied to all microscopic, single-celled prokaryotes. However, molecular systematics showed prokaryotic life to consist of two separate domains, originally called Eubacteria and Archaebacteria, but now called Bacteria and Archaea that evolved independently from an ancient common ancestor. The archaea and eukaryotes are more closely-related to each other than either is to the bacteria. These two domains, along with Eukarya, are the basis of the three-domain system, which is currently the most widely used classification system in microbiolology. However, due to the relatively recent introduction of molecular systematics and a rapid increase in the number of genome sequences that are available, bacterial classification remains a changing and expanding field. For example, a few biologists argue that the Archaea and Eukaryotes evolved from Gram-positive bacteria.


          Identification of bacteria in the laboratory is particularly relevant in medicine, where the correct treatment is determined by the bacterial species causing an infection. Consequently, the need to identify human pathogens was a major impetus for the development of techniques to identify bacteria.
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          The Gram stain, developed in 1884 by Hans Christian Gram, characterises bacteria based on the structural characteristics of their cell walls. The thick layers of peptidoglycan in the "Gram-positive" cell wall stain purple, while the thin "Gram-negative" cell wall appears pink. By combining morphology and Gram-staining, most bacteria can be classified as belonging to one of four groups (Gram-positive cocci, Gram-positive bacilli, Gram-negative cocci and Gram-negative bacilli). Some organisms are best identified by stains other than the Gram stain, particularly mycobacteria or Nocardia, which show acid-fastness on ZiehlNeelsen or similar stains. Other organisms may need to be identified by their growth in special media, or by other techniques, such as serology.


          Culture techniques are designed to promote the growth and identify particular bacteria, while restricting the growth of the other bacteria in the sample. Often these techniques are designed for specific specimens; for example, a sputum sample will be treated to identify organisms that cause pneumonia, while stool specimens are cultured on selective media to identify organisms that cause diarrhoea, while preventing growth of non-pathogenic bacteria. Specimens that are normally sterile, such as blood, urine or spinal fluid, are cultured under conditions designed to grow all possible organisms. Once a pathogenic organism has been isolated, it can be further characterised by its morphology, growth patterns such as ( aerobic or anaerobic growth, patterns of hemolysis) and staining.


          As with bacterial classification, identification of bacteria is increasingly using molecular methods. Diagnostics using such DNA-based tools, such as polymerase chain reaction, are increasingly popular due to their specificity and speed, compared to culture-based methods. These methods also allow the detection and identification of "viable but nonculturable" cells that are metabolically active but non-dividing. However, even using these improved methods, the total number of bacterial species is not known and cannot even be estimated with any certainty. Following present classification, there are fewer than 9,000 known species of bacteria (including cyanobacteria), but attempts to estimate bacterial diversity have ranged from 107 to 109 total species - and even these diverse estimates may be off by many orders of magnitude.


          


          Interactions with other organisms


          Despite their apparent simplicity, bacteria can form complex associations with other organisms. These symbiotic associations can be divided into parasitism, mutualism and commensalism. Due to their small size, commensal bacteria are ubiquitous and grow on animals and plants exactly as they will grow on any other surface. However, their growth can be increased by warmth and sweat, and large populations of these organisms in humans are the cause of body odour.


          


          Mutualists


          Certain bacteria form close spatial associations that are essential for their survival. One such mutualistic association, called interspecies hydrogen transfer, occurs between clusters of anaerobic bacteria that consume organic acids such as butyric acid or propionic acid and produce hydrogen, and methanogenic Archaea that consume hydrogen. The bacteria in this association are unable to consume the organic acids as this reaction produces hydrogen that accumulates in their surroundings. Only the intimate association with the hydrogen-consuming Archaea keeps the hydrogen concentration low enough to allow the bacteria to grow.


          In soil, microorganisms which reside in the rhizosphere (a zone that includes the root surface and the soil that adheres to the root after gentle shaking) carry out nitrogen fixation, converting nitrogen gas to nitrogenous compounds. This serves to provide an easily absorbable form of nitrogen for many plants, which cannot fix nitrogen themselves. Many other bacteria are found as symbionts in humans and other organisms. For example, the presence of over 1,000 bacterial species in the normal human gut flora of the intestines can contribute to gut immunity, synthesise vitamins such as folic acid, vitamin K and biotin, convert milk protein to lactic acid (see Lactobacillus), as well as fermenting complex undigestible carbohydrates. The presence of this gut flora also inhibits the growth of potentially pathogenic bacteria (usually through competitive exclusion) and these beneficial bacteria are consequently sold as probiotic dietary supplements.


          


          Pathogens
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          If bacteria form a parasitic association with other organisms, they are classed as pathogens. Pathogenic bacteria are a major cause of human death and disease and cause infections such as tetanus, typhoid fever, diphtheria, syphilis, cholera, foodborne illness, leprosy and tuberculosis. A pathogenic cause for a known medical disease may only be discovered many years after, as was the case with Helicobacter pylori and peptic ulcer disease. Bacterial diseases are also important in agriculture, with bacteria causing leaf spot, fire blight and wilts in plants, as well as Johne's disease, mastitis, salmonella and anthrax in farm animals.


          Each species of pathogen has a characteristic spectrum of interactions with its human hosts. Some organisms, such as Staphylococcus or Streptococcus, can cause skin infections, pneumonia, meningitis and even overwhelming sepsis, a systemic inflammatory response producing shock, massive vasodilation and death. Yet these organisms are also part of the normal human flora and usually exist on the skin or in the nose without causing any disease at all. Other organisms invariably cause disease in humans, such as the Rickettsia, which are obligate intracellular parasites able to grow and reproduce only within the cells of other organisms. One species of Rickettsia causes typhus, while another causes Rocky Mountain spotted fever. Chlamydia, another phylum of obligate intracellular parasites, contains species that can cause pneumonia, or urinary tract infection and may be involved in coronary heart disease. Finally, some species such as Pseudomonas aeruginosa, Burkholderia cenocepacia, and Mycobacterium avium are opportunistic pathogens and cause disease mainly in people suffering from immunosuppression or cystic fibrosis.


          Bacterial infections may be treated with antibiotics, which are classified as bacteriocidal if they kill bacteria, or bacteriostatic if they just prevent bacterial growth. There are many types of antibiotics and each class inhibits a process that is different in the pathogen from that found in the host. An example of how antibiotics produce selective toxicity are chloramphenicol and puromycin, which inhibit the bacterial ribosome, but not the structurally different eukaryotic ribosome. Antibiotics are used both in treating human disease and in intensive farming to promote animal growth, where they may be contributing to the rapid development of antibiotic resistance in bacterial populations. Infections can be prevented by antiseptic measures such as sterilizating the skin prior to piercing it with the needle of a syringe, and by proper care of indwelling catheters. Surgical and dental instruments are also sterilized to prevent contamination and infection by bacteria. Disinfectants such as bleach are used to kill bacteria or other pathogens on surfaces to prevent contamination and further reduce the risk of infection.


          


          Significance in technology and industry


          Bacteria, often Lactobacillus in combination with yeasts and molds, have been used for thousands of years in the preparation of fermented foods such as cheese, pickles, soy sauce, sauerkraut, vinegar, wine and yoghurt.


          The ability of bacteria to degrade a variety of organic compounds is remarkable and has been used in waste processing and bioremediation. Bacteria capable of digesting the hydrocarbons in petroleum are often used to clean up oil spills. Fertilizer was added to some of the beaches in Prince William Sound in an attempt to promote the growth of these naturally occurring bacteria after the infamous 1989 Exxon Valdez oil spill. These efforts were effective on beaches that were not too thickly covered in oil. Bacteria are also used for the bioremediation of industrial toxic wastes. In the chemical industry, bacteria are most important in the production of enantiomerically pure chemicals for use as pharmaceuticals or agrichemicals.


          Bacteria can also be used in the place of pesticides in the biological pest control. This commonly involves Bacillus thuringiensis (also called BT), a Gram-positive, soil dwelling bacterium. Subspecies of this bacteria are used as a Lepidopteran-specific insecticides under trade names such as Dipel and Thuricide. Because of their specificity, these pesticides are regarded as environmentally friendly, with little or no effect on humans, wildlife, pollinators and most other beneficial insects.


          Because of their ability to quickly grow and the relative ease with which they can be manipulated, bacteria are the workhorses for the fields of molecular biology, genetics and biochemistry. By making mutations in bacterial DNA and examining the resulting phenotypes, scientists can determine the function of genes, enzymes and metabolic pathways in bacteria, then apply this knowledge to more complex organisms. This aim of understanding the biochemistry of a cell reaches its most complex expression in the synthesis of huge amounts of enzyme kinetic and gene expression data into mathematical models of entire organisms. This is achievable in some well-studied bacteria, with models of Escherichia coli metabolism now being produced and tested. This understanding of bacterial metabolism and genetics allows the use of biotechnology to bioengineer bacteria for the production of therapeutic proteins, such as insulin, growth factors, or antibodies.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Bacteria"
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          Badminton is a racquet sport played by either two opposing players (singles) or two opposing pairs (doubles), who take positions on opposite halves of a rectangular court that is divided by a net. Players score points by striking a shuttlecock with their racquet so that it passes over the net and lands in their opponents' half of the court. A rally ends once the shuttlecock has struck the ground, and the shuttlecock may only be struck once by each side before it passes over the net.


          The shuttlecock is a feathered projectile whose unique aerodynamic properties cause it to fly differently from the balls used in most racquet sports; in particular, the feathers create much higher drag, causing the shuttlecock to decelerate more rapidly than a ball. Because shuttlecock flight is strongly affected by wind, competitive badminton is always played indoors. Badminton is also played outdoors as a casual recreational activity, often as a garden or beach game.


          Since 1992, badminton is an Olympic sport with five events: men's and women's singles, men's and women's doubles, and mixed doubles, in which each pair is a man and a woman. At high levels of play, the sport demands excellent fitness: players require aerobic stamina, agility, strength, speed, and precision. It is also a technical sport, requiring good motor coordination and the development of sophisticated racquet skills.


          


          History and development
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          Badminton was known in ancient times; an early form of the sport was played in ancient Greece. In Japan, the related game Hanetsuki was played as early as the 16th century. In the west, badminton came from a game called battledore and shuttlecock, in which two or more players keep a feathered shuttlecock in the air with small racquets. The game was called " Poona" in India during the 18th century, and British Army officers stationed there took a competitive Indian version back to England in the 1860s, where it was played at country houses as an upper class amusement. Isaac Spratt, a London toy dealer, published a booklet, "Badmitton Battledore - a new game" in 1860, but unfortunately no copy has survived.


          The new sport was definitively launched in 1873 at the Badminton House, Gloucestershire, owned by the Duke of Beaufort. During that time, the game was referred to as "The Game of Badminton," and, the game's official name became Badminton.


          Until 1887 the sport was played in England under the rules that prevailed in India. The Bath Badminton Club standardized the rules and made the game applicable to English ideas. The basic regulations were drawn up in 1887. In 1893, the Badminton Association of England published the first set of rules according to these regulations, similar to today's rules, and officially launched badminton in a house called "Dunbar" at 6 Waverley Grove, Portsmouth, England on September 13 of that year. They also started the All England Open Badminton Championships, the first badminton competition in the world, in 1899.


          The International Badminton Federation (IBF) (now known as Badminton World Federation) was established in 1934 with Canada, Denmark, England, France, the Netherlands, Ireland, New Zealand, Scotland, and Wales as its founding members. India joined as an affiliate in 1936. The BWF now governs international badminton and develops the sport globally.


          While originated in England, international badminton has traditionally been dominated by a few Asian countries, plus Denmark from Europe. China, Indonesia, South Korea and Malaysia are among the nations that have consistently produced world-class players in the past few decades and dominated competitions on the international level, with China being the most dominant in recent years.


          


          Laws of the game


          The following information is a simplified summary of the Laws, not a complete reproduction. The definitive source of the Laws is the IBF Laws publication, although the digital distribution of the Laws contains poor reproductions of the diagrams.


          


          Playing court dimensions


          
            [image: Badminton court, isometric view]

            
              Badminton court, isometric view
            

          


          The court is rectangular and divided into halves by a net. Courts are almost always marked for both singles and doubles play, although the laws permit a court to be marked for singles only. The doubles court is wider than the singles court, but both are the same length. The exception, which often causes confusion to newer players is the doubles court has a shorter serve-length dimension.


          The full width of the court is 6.1 metres (20 ft), and in singles this width is reduced to 5.18 metres (17 ft). The full length of the court is 13.4 metres (44 ft). The service courts are marked by a centre line dividing the width of the court, by a short service line at a distance of 1.98 metres (6.5 ft) from the net, and by the outer side and back boundaries. In doubles, the service court is also marked by a long service line, which is 0.78 metres (2 ft 6 inch) from the back boundary.


          The net is 1.55 metres (5 ft 1 inch) high at the edges and 1.524 metres (5 ft) high in the centre. The net posts are placed over the doubles side lines, even when singles is played.


          There is no mention in the Laws of badminton, of a minimum height for the ceiling above the court. Nonetheless, a badminton court will not be suitable if the ceiling is likely to be hit on a high serve.


          


          Equipment laws


          The Laws specify which equipment may be used. In particular, the Laws restrict the design and size of rackets and shuttlecocks. The Laws also provide for testing a shuttlecock for the correct speed:


          
            
              	3.1


              	To test a shuttlecock, use a full underhand stroke which makes contact with the shuttlecock over the back boundary line. The shuttlecock shall be hit at an upward angle and in a direction parallel to the side lines.

            


            
              	3.2


              	A shuttlecock of the correct speed will land not less than 530 mm and not more than 990 mm short of the other back boundary line.

            

          


          


          Scoring system and service


          


          The basics


          Each game is played up to 21 points, with players scoring a point whenever they win a rally (this differs from the old system, where players could only win a point on their serve). A match is the best of three games.


          At the start of the rally, the server and receiver stand in diagonally opposite service courts (see court dimensions). The server hits the shuttlecock so that it would land in the receiver's service court. This is similar to tennis, except that a badminton serve must be hit from below the waist in underhand form (upwards), the shuttlecock is not allowed to bounce, and in tennis the players stand outside their service courts.


          In singles, the server stands in his right service court when his score is even, and in his left service court when his score is odd.


          In doubles, if the serving side wins a rally, the same player continues to serve, but he changes service courts so that he serves to each opponent in turn. When the serving side loses a rally, the serve passes to their opponents (unlike the old system, there is no "second serve"). If their new score is even, the player in the right service court serves; if odd, the player in the left service court serves. The players' service courts are determined by their positions at the start of the previous rally, not by where they were standing at the end of the rally.


          A consequence of this system is that, each time a side regain the service, the server will be the player who did not serve last time.


          


          Details


          When the server serves, the shuttlecock must pass over the short service line on the opponents' court or it will count as a fault.


          If the score reaches 20-all, then the game continues until one side gains a two point lead (such as 24-22), up to a maximum of 30 points (30-29 is a winning score).


          At the start of a match a coin is tossed. The winners of the coin toss may choose whether to serve or receive first, or they may choose which end of the court they wish to occupy. Their opponents make the remaining choice. In less formal settings, the coin toss is often replaced by hitting a shuttlecock into the air: whichever side the corked end points will be the side that serves first.


          In subsequent games, the winners of the previous game serve first. This can also be called rubbers. If one team wins a game they play once more and if they win again they win that match but if they lose they play one more match to find the winning team.For the first rally of any doubles game, the serving pair may decide who serves and the receiving pair may decide who receives. The players change ends at the start of the second game; if the match reaches a third game, they change ends both at the start of the game and when the leading pair's score reaches 11 points.


          The server and receiver must remain within their service courts, without touching the boundary lines, until the server strikes the shuttlecock. The other two players may stand wherever they wish, so long as they do not unsight the opposing server or receiver.


          


          Faults


          Players win a rally by striking the shuttlecock over the net and onto the floor within the boundaries of their opponents' court. Players also win a rally if their opponents commit a fault. The most common fault in badminton is when the players fail to return the shuttlecock so that it passes over the net and lands inside their opponents' court, but there are also other ways that players may be faulted. The following information lists some of the more common faults.


          Several faults pertain specifically to service. A serving player shall be faulted if the shuttlecock is above his waist (defined as his lowest rib) at point of contact, or if his racket's head is not pointing downwards at the moment of impact. This particular law was modified in 2006: previously, the server's racket had to be pointing downwards to the extent that the racket head was below the hand holding the racket; and now, any angle below the horizontal is acceptable.


          Neither the server nor the receiver may lift a foot until the shuttlecock has been struck by the server. The server must also initially hit the base (cork) of the shuttlecock, although he may afterwards also hit the feathers as part of the same stroke. This law was introduced to ban an extremely effective service style known as the S-serve or Sidek serve, which allowed the server to make the shuttlecock spin chaotically in flight.


          Each side may only strike the shuttlecock once before it passes back over the net; but during a single stroke movement, a player may contact a shuttlecock twice (this happens in some sliced shots). A player may not, however, hit the shuttlecock once and then hit it with a new movement, nor may he carry and sling the shuttlecock on his racket.


          It is a fault if the shuttlecock hits the ceiling.


          


          Lets


          If a let is called, the rally is stopped and replayed with no change to the score. Lets may occur due to some unexpected disturbance such as a shuttlecock landing on court (having been hit there by players on an adjacent court) or in small halls the shuttle may touch an overhead rail which can be classed as a let.


          If the receiver is not ready when the service is delivered, a let shall be called; yet if the receiver makes any attempt to return the shuttlecock, he shall be judged to have been ready.


          There is no let if the shuttlecock hits the tape (even on service).


          


          Equipment
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          Racquets


          Badminton racquets are light, with top quality rackets weighing between 80 and 100 gram including the strings. They are composed of many different materials ranging from carbon fibre composite ( graphite reinforced plastic) to solid steel, which may be augmented by a variety of materials. Carbon fibre has an excellent strength to weight ratio, is stiff, and gives excellent kinetic energy transfer. Before the adoption of carbon fibre composite, rackets were made of light metals such as aluminium. Earlier still, rackets were made of wood. Cheap rackets are still often made of metal, but wooden rackets are no longer manufactured for the ordinary market, due to their excessive mass and cost.


          There is a wide variety of racket designs, although the racket size and shape are limited by the Laws. Different rackets have playing characteristics that appeal to different players. The traditional oval head shape is still available, but an isometric head shape is increasingly common in new rackets.


          


          Strings


          Badminton strings are thin, high performing strings in the range of about 0.65 to 0.73 millimeters thickness. Thicker strings are more durable, but many players prefer the feel of thinner strings. String tension is normally in the range of 80 to 130 newtons (18 to 36 lbf). Recreational players generally string at lower tensions than professionals, typically between 18 and 25lbf (110N). Professionals string between about 25 and 36lbf (160N).


          It is often argued that high string tensions improve control, whereas low string tensions increase power. The arguments for this generally rely on crude mechanical reasoning, such as claiming that a lower tension string bed is more bouncy and therefore provides more power. This is in fact incorrect, for a higher string tension can cause the shuttle to slide off the racket and hence make it harder to hit a shot accurately. An alternative view suggests that the optimum tension for power depends on the player: the faster and more accurately a player can swing their racket, the higher the tension for maximum power. Neither view has been subjected to a rigorous mechanical analysis, nor is there clear evidence in favour of one or the other. The most effective way for a player to find a good string tension is to experiment. Playing at high string tensions can cause injury, depending on the player's ability: few amateur players can safely play above 30lbf (130N), and for most players even 25lbf (110N) is too high.


          


          Grip


          The choice of grip allows a player to increase the thickness of his racket handle and choose a comfortable surface to hold. A player may build up the handle with one or several grips before applying the final layer.


          Players may choose between a variety of grip materials. The most common choices are PU synthetic grips or toweling grips. Grip choice is a matter of personal preference. Players often find that sweat becomes a problem; in this case, a drying agent may be applied to the grip or hands, or sweatbands may be used, or the player may choose another grip material or change his grip more frequently.


          There are two main types of grip: replacement grips and overgrips. Replacement grips are thicker, and are often used to increase the size of the handle. Overgrips are thinner (less than 1 mm), and are often used as the final layer. Many players, however, prefer to use replacement grips as the final layer. Toweling grips are always replacement grips. Replacement grips have an adhesive backing, whereas overgrips have only a small patch of adhesive at the start of the tape and must be applied under tension; overgrips are more convenient for players who change grips frequently, because they may be removed more rapidly without damaging the underlying material.
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          Shuttlecock


          A shuttlecock (often abbreviated to shuttle and also - improperly - known as a bird or birdie) is a high- drag projectile, with an open conical shape: the cone is formed from sixteen overlapping goose feathers embedded into a rounded cork base. The cork is covered with thin leather or synthetic material.


          Shuttles with a plastic or nylon skirt are often used by recreational players to reduce their costs as feathered shuttles break easily. These nylon shuttles may be produced with a cork made of a hard sponge instead of natural cork.


          Additionally, nylon shuttlecocks come in three varieties, each variety for a different range of temperatures. These three varieties are known as green (slow speed), blue (middle speed), and red (fast speed). The colors, and therefore speeds, are indicated by colored strips fastened around the cork. In colder temperatures, a slower shuttle is used, and in hotter climates, a faster one is chosen.


          


          Shoes


          Badminton shoes are lightweight with soles of rubber or similar high-grip, non-marking materials.


          Compared to running shoes, badminton shoes have little lateral support. High levels of lateral support are useful for activities where lateral motion is undesirable and unexpected. Badminton, however, requires powerful lateral movements. A highly built-up lateral support will not be able to protect the foot in badminton; instead, it will encourage catastrophic collapse at the point where the shoe's support fails, and the player's ankles are not ready for the sudden loading, which can cause sprains. For this reason, players should choose badminton shoes rather than general trainers or running shoes, because proper badminton shoes will have a very thin sole, lower a person's centre of gravity, and therefore result in less injuries. Players should also ensure that they learn safe and proper footwork, with the knee and foot in alignment on all lunges. This is not only a safety concern, as proper footwork is critical in order to effectively move around the court


          


          Badminton strokes


          


          Badminton offers a wide variety of basic strokes, and players require a high level of skill to perform all of them effectively. All strokes can be played either forehand or backhand (except for the high serve, which is only ever played as a forehand unless you do a backhand serve). A player's forehand side is the same side as his playing hand: for a right-handed player, the forehand side is his right side and the backhand side is his left side. Forehand strokes are hit with the front of the hand leading (like hitting with the palm), whereas backhand strokes are hit with the back of the hand leading (like hitting with the knuckles). Players frequently play certain strokes on the forehand side with a backhand hitting action, and vice-versa.


          In the forecourt and midcourt, most strokes can be played equally effectively on either the forehand or backhand side; but in the rearcourt, players will attempt to play as many strokes as possible on their forehands, often preferring to play a round-the-head forehand overhead (a forehand "on the backhand side") rather than attempt a backhand overhead. Playing a backhand overhead has two main disadvantages. First, the player must turn his back to his opponents, restricting his view of them and the court. Second, backhand overheads cannot be hit with as much power as forehands: the hitting action is limited by the shoulder joint, which permits a much greater range of movement for a forehand overhead than for a backhand. The backhand clear is considered by most players and coaches to be the most difficult basic stroke in the game, since precise technique is needed in order to muster enough power for the shuttlecock to travel the full length of the court. For the same reason, backhand smashes tend to be weak.


          The choice of stroke depends on how near the shuttlecock is to the net, whether it is above net height, and where an opponent is currently positioned: players have much better attacking options if they can reach the shuttlecock well above net height, especially if it is also close to the net. In the forecourt, a high shuttlecock will be met with a net kill, hitting it steeply downwards and attempting to win the rally immediately. This is why it is best just to drop the shuttlecock over the net in this situation. In the midcourt, a high shuttlecock will usually be met with a powerful smash, also hitting downwards and hoping for an outright winner or a weak reply. Athletic jump smashes, where players jump upwards for a steeper smash angle, are a common and spectacular element of elite men's doubles play. In the rearcourt, players strive to hit the shuttlecock while it is still above them, rather than allowing it to drop lower. This overhead hitting allows them to play smashes, clears (hitting the shuttlecock high and to the back of the opponents' court), and dropshots (hitting the shuttlecock so that it falls softly downwards into the opponents' forecourt). If the shuttlecock has dropped lower, then a smash is impossible and a full-length, high clear is difficult.


          When the shuttlecock is well below net height, players have no choice but to hit upwards. Lifts, where the shuttlecock is hit upwards to the back of the opponents' court, can be played from all parts of the court. If a player does not lift, his only remaining option is to push the shuttlecock softly back to the net: in the forecourt this is called a netshot; in the midcourt or rearcourt, it is often called a push or block.


          When the shuttlecock is near to net height, players can hit drives, which travel flat and rapidly over the net into the opponents' rear midcourt and rearcourt. Pushes may also be hit flatter, placing the shuttlecock into the front midcourt. Drives and pushes may be played from the midcourt or forecourt, and are most often used in doubles: they are an attempt to regain the attack, rather than choosing to lift the shuttlecock and defend against smashes. After a successful drive or push, the opponents will often be forced to lift the shuttlecock.


          When defending against a smash, players have three basic options: lift, block, or drive. In singles, a block to the net is the most common reply. In doubles, a lift is the safest option but it usually allows the opponents to continue smashing; blocks and drives are counter-attacking strokes, but may be intercepted by the smasher's partner. Many players use a backhand hitting action for returning smashes on both the forehand and backhand sides, because backhands are more effective than forehands at covering smashes directed to the body.


          The service presents its own array of stroke choices. Unlike in tennis, the serve is restricted by the Laws so that it must be hit upwards. The server can choose a low serve into the forecourt (like a push), or a lift to the back of the service court, or a flat drive serve. Lifted serves may be either high serves, where the shuttlecock is lifted so high that it falls almost vertically at the back of the court, or flick serves, where the shuttlecock is lifted to a lesser height but falls sooner.


          Once players have mastered these basic strokes, they can hit the shuttlecock from and to any part of the court, powerfully and softly as required. Beyond the basics, however, badminton offers rich potential for advanced stroke skills that provide a competitive advantage. Because badminton players have to cover a short distance as quickly as possible, the purpose of many advanced strokes is to deceive the opponent, so that either he is tricked into believing that a different stroke is being played, or he is forced to delay his movement until he actually sees the shuttle's direction. "Deception" in badminton is often used in both of these senses. When a player is genuinely deceived, he will often lose the point immediately because he cannot change his direction quickly enough to reach the shuttlecock. Experienced players will be aware of the trick and cautious not to move too early, but the attempted deception is still useful because it forces the opponent to delay his movement slightly. Against weaker players whose intended strokes are obvious, an experienced player will move before the shuttlecock has been hit, anticipating the stroke to gain an advantage.


          Slicing and using a shortened hitting action are the two main technical devices that facilitate deception. Slicing involves hitting the shuttlecock with an angled racket face, causing it to travel in a different direction than suggested by the body or arm movement. Slicing also causes the shuttlecock to travel much slower than the arm movement suggests. For example, a good crosscourt sliced dropshot will use a hitting action that suggests a straight clear or smash, deceiving the opponent about both the power and direction of the shuttlecock. A more sophisticated slicing action involves brushing the strings around the shuttlecock during the hit, in order to make the shuttlecock spin. This can be used to improve the shuttle's trajectory, by making it dip more rapidly as it passes the net; for example, a sliced low serve can travel slightly faster than a normal low serve, yet land on the same spot. Spinning the shuttlecock is also used to create spinning netshots (also called tumbling netshots), in which the shuttlecock turns over itself several times (tumbles) before stabilizing; sometimes the shuttlecock remains inverted instead of tumbling. The main advantage of a spinning netshot is that the opponent will be unwilling to address the shuttlecock until it has stopped tumbling, since hitting the feathers will result in an unpredictable stroke. Spinning netshots are especially important for high level singles players.


          The lightness of modern rackets allows players to use a very short hitting action for many strokes, thereby maintaining the option to hit a powerful or a soft stroke until the last possible moment. For example, a singles player may hold his racket ready for a netshot, but then flick the shuttlecock to the back instead with a shallow lift. This makes the opponent's task of covering the whole court much more difficult than if the lift was hit with a bigger, obvious swing. A short hitting action is not only useful for deception: it also allows the player to hit powerful strokes when he has no time for a big arm swing. The use of grip tightening is crucial to these techniques, and is often described as finger power. Elite players develop finger power to the extent that they can hit some power strokes, such as net kills, with less than a 10 cm racket swing.


          It is also possible to reverse this style of deception, by suggesting a powerful stroke before slowing down the hitting action to play a soft stroke. In general, this latter style of deception is more common in the rearcourt (for example, dropshots disguised as smashes), whereas the former style is more common in the forecourt and midcourt (for example, lifts disguised as netshots).


          Deception is not limited to slicing and short hitting actions. Players may also use double motion, where they make an initial racket movement in one direction before withdrawing the racket to hit in another direction. This is typically used to suggest a crosscourt angle but then play the stroke straight, or vice-versa. Triple motion is also possible, but this is very rare in actual play. An alternative to double motion is to use a racket head fake, where the initial motion is continued but the racket is turned during the hit. This produces a smaller change in direction, but does not require as much time.


          


          Strategy


          To win in badminton, players need to employ a wide variety of strokes in the right situations. These range from powerful jumping smashes to delicate tumbling net returns. Often rallies finish with a smash, but setting up the smash requires subtler strokes. For example, a netshot can force the opponent to lift the shuttlecock, which gives an opportunity to smash. If the netshot is tight and tumbling, then the opponent's lift will not reach the back of the court, which makes the subsequent smash much harder to return.


          Deception is also important. Expert players make the preparation for many different strokes look identical, and use slicing to deceive their opponents about the speed or direction of the stroke. If an opponent tries to anticipate the stroke, he may move in the wrong direction and may be unable to change his body momentum in time to reach the shuttlecock.


          


          Doubles


          Both pairs will try to gain and maintain the attack, smashing downwards when possible. Whenever possible, a pair will adopt an ideal attacking formation with one player hitting down from the rearcourt, and his partner in the midcourt intercepting all smash returns except the lift. If the rearcourt attacker plays a dropshot, his partner will move into the forecourt to threaten the net reply. If a pair cannot hit downwards, they will use flat strokes in an attempt to gain the attack. If a pair is forced to lift or clear the shuttlecock, then they must defend: they will adopt a side-by-side position in the rear midcourt, to cover the full width of their court against the opponents' smashes.


          At high levels of play, the backhand serve has become popular to the extent that forehand serves almost never appear in professional games. The straight low serve is used most frequently, in an attempt to prevent the opponents gaining the attack immediately. Flick serves are used to prevent the opponent from anticipating the low serve and attacking it decisively.


          At high levels of play, doubles rallies are extremely fast. Men's doubles is the most aggressive form of badminton, with a high proportion of powerful jump smashes.
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          Singles


          The singles court is narrower than the doubles court, but the same length, with the exception that a serve in the single can reach the end of the court while a serve in the doubles could not. Since one person needs to cover the entire court, singles tactics are based on forcing the opponent to move as much as possible; this means that singles strokes are normally directed to the corners of the court. Players exploit the length of the court by combining lifts and clears with dropshots and netshots. Smashing is less prominent in singles than in doubles because players are rarely in the ideal position to execute a smash, and smashing often leaves the smasher vulnerable if the smash is returned.


          In singles, players will often start the rally with a forehand high serve. Low serves are also used frequently, either forehand or backhand. Flick serves are less common, and drive serves are rare.


          At high levels of play, singles demands extraordinary fitness. Singles is a game of patient positional maneuvering, unlike the all-out aggression of doubles.


          


          Mixed doubles


          In mixed doubles, both pairs try to maintain an attacking formation with the woman at the front and the man at the back. This is because the male players are substantially stronger, and can therefore produce more powerful smashes. As a result, mixed doubles requires greater tactical awareness and subtler positional play. Clever opponents will try to reverse the ideal position, by forcing the woman towards the back or the man towards the front. In order to protect against this danger, mixed players must be careful and systematic in their shot selection.


          At high levels of play, the formations will generally be more flexible: the top women players are capable of playing powerfully from the rearcourt, and will happily do so if required. When the opportunity arises, however, the pair will switch back to the standard mixed attacking position, with the woman in front.


          


          Governing bodies


          The Badminton World Federation (BWF) is the internationally recognized governing body of the sport. The BWF headquarters are currently located in Kuala Lumpur, Malaysia.


          Five regional confederations are associated with the BWF:


          
            	Asia: Badminton Asia Confederation (BAC)


            	Africa: Badminton Confederation of Africa (BCA)


            	Americas: Badminton Pan Am (North America and South America belong to the same confederation; BPA)


            	Europe: Badminton Europe (BE)


            	Oceania: Badminton Oceania (BO)

          


          


          Competitions
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          The BWF organizes several international competitions, including the Thomas Cup, the premier men's event, and the Uber Cup, the women's equivalent. The competitions take place once every two years. More than 50 national teams compete in qualifying tournaments within continental confederations for a place in the finals. The final tournament involves 12 teams, following an increase from eight teams in 2004.


          The Sudirman Cup, a mixed team event held once every two years, began in 1989. It is divided into seven groups based on the performance of each country. To win the tournament, a country must perform well across all five disciplines (men's doubles and singles, women's doubles and singles, and mixed doubles). Like soccer, it features a promotion and relegation system in every group.


          Individual competition in badminton was a demonstration event in the 1972 and 1988 Summer Olympics. It became a Summer Olympics sport at the Barcelona Olympics in 1992. The 32 highest ranked badminton players in the world participate in the competition, and each country submitting three players to take part. In the BWF World Championships, only the highest ranked 64 players in the world, and a maximum of three from each country, can participate in any category.


          All these tournaments, along with the BWF World Junior Championships, are level one tournaments.


          At the start of 2007, the BWF also introduce a new tournament structure: the BWF Super Series. This level two tournament will stage twelve open tournaments around the world with 32 players (half the previous limit). The players collect points that determine whether they can play in Super Series Final held at the year end.


          Level three tournaments will consist of Grand Prix Gold and Grand Prix event. Top players can collect the world ranking points and enable them to play in the BWF Super Series open tournaments. These include the regional competitions in Asia ( Badminton Asia Championships) and Europe ( European Badminton Championships), which produce the world's best players as well as the Pan America Badminton Championships.


          The level four tournaments, known as International Challenge, International Series and Future Series, encourages participation by junior players.


          


          Records


          The most powerful stroke in badminton is the smash, which is hit steeply downwards into the opponents' midcourt. The maximum speed of a smashed shuttlecock exceeds that of any other racket sport projectile. The recordings of this speed measure the initial speed of the shuttlecock immediately after it has left the player's racket.


          Men's doubles player Fu Haifeng of China set the official world smash record of 332 km/h (206 mph) on June 3, 2005 in the Sudirman Cup. The fastest smash recorded in the singles competition is 305 km/h (189 mph) by Taufik Hidayat of Indonesia.


          


          Comparisons with other racket sports


          Badminton is frequently compared to tennis. The following is a list of uncontentious comparisons:


          
            	In tennis, the ball may bounce once before the player hits it; in badminton, the rally ends once the shuttlecock touches the floor.


            	In tennis, the serve is dominant to the extent that the server is expected to win most of his service games; a break of service, where the server loses the game, is of major importance in a match. In badminton, however, the serving side and receiving side have approximately equal opportunity to win the rally.


            	In tennis, the server is allowed two attempts to make a correct serve; in badminton, the server is allowed only one attempt.


            	In tennis, a let is played on service if the ball hits the net tape; in badminton, there is no let on service.


            	The tennis court is larger than the badminton court.


            	Tennis racquets are about four times heavier than badminton rackets, 10-12 ounces (approximately 284-340 grams) versus 85-93 grams. Tennis balls are more than eleven times heavier than shuttlecocks, 57 grams versus 5 grams.


            	The fastest recorded tennis stroke is Andy Roddick's 153mph (246km/h) serve; the fastest recorded badminton stroke is Fu Haifeng's 206mph (332km/h) smash.

          


          


          Comparisons of speed and athletic requirements


          Statistics such as the 206mph (332km/h) smash speed, above, prompt badminton enthusiasts to make other comparisons that are more contentious. For example, it is often claimed that badminton is the fastest racket sport. Although badminton holds the record for the fastest initial speed of a racket sports projectile, the shuttlecock decelerates substantially faster than other projectiles such as tennis balls. In turn, this qualification must be qualified by consideration of the distance over which the shuttlecock travels: a smashed shuttlecock travels a shorter distance than a tennis ball during a serve. Badminton's claim as the fastest racket sport might also be based on reaction time requirements, but arguably table tennis requires even faster reaction times.


          There is a strong case for arguing that badminton is more physically demanding than tennis, but such comparisons are difficult to make objectively due to the differing demands of the games. Some informal studies suggest that badminton players require much greater aerobic stamina than tennis players, but this has not been the subject of rigorous research.


          A more balanced approach suggests the following comparisons, although these also are subject to dispute:


          
            	Badminton, especially singles, requires substantially greater aerobic stamina than tennis; the level of aerobic stamina required by badminton singles is similar to squash singles, although squash may have slightly higher aerobic requirements.


            	Tennis requires slightly greater upper body strength than badminton.


            	Badminton requires much greater leg strength than tennis, and badminton men's doubles probably requires much greater leg strength than any other racket sport due to the demands of performing multiple consecutive jumping smashes.


            	Badminton requires much greater explosive athleticism than tennis and somewhat greater than squash, with players required to jump for height or distance.


            	Badminton requires significantly faster reaction times than either tennis or squash, although table tennis may require even faster reaction times. The fastest reactions in badminton are required in men's doubles, when returning a powerful smash.

          


          


          Comparisons of technique


          Badminton and tennis techniques differ substantially. The lightness of the shuttlecock and of badminton rackets allow badminton players to make use of the wrist and fingers much more than tennis players; in tennis the wrist is normally held stable, and playing with a mobile wrist may lead to injury. For the same reasons, badminton players can generate power from a short racket swing: for some strokes such as net kills, an elite player's swing may be less than 5 cm. For strokes that require more power, a longer swing will typically be used, but the badminton racket swing will rarely be as long as a typical tennis swing.


          It is often asserted that power in badminton strokes comes mainly from the wrist. This is a misconception and may be criticised for two reasons. First, it is strictly speaking a category error: the wrist is a joint, not a muscle; its movement is controlled by the forearm muscles. Second, wrist movements are weak when compared to forearm or upper arm movements. Badminton biomechanics have not been the subject of extensive scientific study, but some studies confirm the minor role of the wrist in power generation, and indicate that the major contributions to power come from internal and external rotations of the upper and lower arm. Modern coaching resources such as the Badminton England Technique DVD reflect these ideas by emphasising forearm rotation rather than wrist movements.


          


          Distinctive characteristics of the shuttlecock


          The shuttlecock differs greatly from the balls used in most other racket sports.


          


          Aerodynamic drag and stability


          The feathers impart substantial drag, causing the shuttlecock to decelerate greatly over distance. The shuttlecock is also extremely aerodynamically stable: regardless of initial orientation, it will turn to fly cork-first, and remain in the cork-first orientation.


          One consequence of the shuttlecock's drag is that it requires considerable skill to hit it the full length of the court, which is not the case for most racket sports. The drag also influences the flight path of a lifted (lobbed) shuttlecock: the parabola of its flight is heavily skewed so that it falls at a steeper angle than it rises. With very high serves, the shuttlecock may even fall vertically.


          


          Spin


          Balls may be spun to alter their bounce (for example, topspin and backspin in tennis), and players may slice the ball (strike it with an angled racket face) to produce such spin; but, since the shuttlecock is not allowed to bounce, this does not apply to badminton.


          Slicing the shuttlecock so that it spins, however, does have applications, and some are peculiar to badminton. (See Basic strokes for an explanation of technical terms.)


          
            	Slicing the shuttlecock from the side may cause it to travel in a different direction from the direction suggested by the player's racket or body movement. This is used to deceive opponents.


            	Slicing the shuttlecock from the side may cause it to follow a slightly curved path (as seen from above), and the deceleration imparted by the spin causes sliced strokes to slow down more suddenly towards the end of their flight path. This can be used to create dropshots and smashes that dip more steeply after they pass the net.


            	When playing a netshot, slicing underneath the shuttlecock may cause it to turn over itself (tumble) several times as it passes the net. This is called a spinning netshot or tumbling netshot. The opponent will be unwilling to address the shuttlecock until it has corrected its orientation.

          


          Due to the way that its feathers overlap, a shuttlecock also has a slight natural spin about its axis of rotational symmetry. The spin is in a counter-clockwise direction as seen from above when dropping a shuttlecock. This natural spin affects certain strokes: a tumbling netshot is more effective if the slicing action is from right to left, rather than from left to right.
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          Badugi (also known as Badougi or Padooki) is a draw poker variant similar to triple draw, but with differing hand values than traditional poker. The betting structure and overall play of the game is identical to a standard poker game, but unlike traditional poker which involves a minimum of five cards, players' hands contain only four cards at any one time. During each of three drawing rounds, players can trade zero to four cards from their hands for new ones from the deck, in an attempt to form the best badugi hand and win the pot. The object of Badugi is to win pots, the share of money put in by oneself and one's opponents during the hand. The winner of the pot is the person, who has not folded, with the best badugi hand at the conclusion of play (known as the showdown).


          Believed to have originated in Asia, Badugi is becoming popular in the United States.


          


          Play of the hand
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          Play begins with each player being dealt four cards face down. Each player may observe those four cards he is dealt, but not the cards dealt to other players. The hand begins with a "pre-draw" betting round, beginning with the player to the left of the big blind (or the player to the left of the dealer, if no blinds are used) and continuing clockwise. Each player must either call the amount of the big blind (put in an amount equal to the big blind), fold (relinquish any claim to the pot), or raise (put in more money than anyone else, thus requiring others to do the same).


          Once everyone has put the same amount of money in the pot or folded, play proceeds to the draw. Beginning with the first player still in the pot to the left of the dealer, each player may discard any number of cards and receive an equal number of replacement cards (called the "draw"). Replacement cards are dealt before the next player chooses the number of cards to draw. The discarded cards are not returned to the deck but are discarded for the remainder of the hand.


          The first draw is followed by a second betting round. Here players are free to check (not put in any money, but also remain in the hand) until someone bets. Again betting proceeds until all players have put in an equal amount of money or folded. After the second betting round ends, there is another draw followed by a third betting round. After that there is the final draw, followed by a fourth betting round and the showdown, if necessary.


          If at anytime all players but one have folded, the sole remaining player is awarded the pot. If there is more than one player remaining at the conclusion of the final betting round, the hands of those players are compared and the player with the best badugi hand is awarded the pot.


          Badugi (바둑이) is a very popular game in South Korea, where the name originated from. Badugi is a generic name given to a dog that has spots or patches of different colour on its coat. This is symbolic of the rules of the game, as winning hands consist of completely different suits and values. Furthermore, the three rounds of burying hands for lower ones are called breakfast (아침), lunch (점심), and supper (저녁). This is representative of feeding Badugi the three meals.


          


          Hand evaluation


          Badugi has a different ranking of hands than traditional poker. Although every player has four cards to use, the rules of the game require that certain cards be removed to construct a one, two, three or four card badugi hand. At the showdown (after all betting has concluded), a player is forced to remove one of any two suited cards and any paired cards from the four. This generates a badugi hand of one to four cards. Any four card badugi hand beats a three card badugi hand, three card badugi hands beat a two card badugi hand, and two card badugi hands beat a one card badugi hand. A four card badugi hand is often referred to simply as a "badugi".


          Two badugi hands containing the same number of cards are evaluated by comparing the highest card in each hand (where ace is low). As in lowball, the hand with the lower card is superior. If there is a tie for the highest card, the second highest card (if there is one) is compared. If the ranks of all the cards in the badugi hand are the same the two hands tie. As with standard poker games, suits are irrelevant in comparison of two hands.


          Here are a few examples:


          
            	2456 beats A237 (both are four card hands) since the highest card is compared first and the 6 is smaller than 7.


            	456K beats 2347 the former is a four card hand and the second is a three card hand (the 3 must be discarded making the hand 247).


            	2347 beats 456K both are three card hands, the highest in the first is the 7 while the highest in the second is the K.


            	57KK beats 23KK the former is a three card hand (made by discarding the K) the latter is a two card hand (made by discarding the two Kings which must both be discarded because they are the same suits as the other two cards).

          


          If one can construct two (or more) different badugi hands with the same four cards (as in the final example), the better badugi hand is evaluated against the other hands. This occurs when there are at least two cards of the same suit one of which is paired. Here removing the paired, suited card generates a better hand than removing the two other cards.


          


          Example hand
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          Here is a sample deal involving our four players. The players' individual hands will not be revealed until the showdown, to give a better sense of what happens during play:


          Compulsory bets: Alice is the dealer. Bob, to Alice's left, posts a small blind of $1, and Carol posts a big blind of $2.


          First betting round: Alice deals four cards face down to each player, beginning with Bob and ending with herself. Ted must act first because he is the first player after the big blind. He cannot check, since the $2 big blind plays as a bet, so he folds. Alice calls the $2. Bob adds an additional $1 to his $1 small blind to call the $2 total. Carol's blind is "live" (see blind), so she has the option to raise here, but she checks instead, ending the first betting round. The pot now contains $6, $2 from each of three players.


          First draw: Each player may now opt to draw up to four cards in an attempt to improve their hands. Bob, who is to the dealers immediate left, is given the first chance to draw. Bob discards two cards and receives two replacement cards from the top of the deck. Bob's discarded cards are not added to the deck, but removed from play. Carol now chooses to also draw two. Finally, Alice chooses to draw one.


          Second betting round: Since there are no forced bets in later betting rounds, Bob is now first to act. He chooses to check, remaining in the hand without betting. Carol bets, adding $2 to the pot. Alice and Bob both call, each adding $2 to the pot. The pot now contains $12.


          Second draw: Bob draws one. Carol opts not to draw any cards, keeping the four she has (known as standing pat). Alice draws one.


          Third betting round: Bob checks again and Carol bets $4. Alice, this round, raises making the total bet $8. Bob folds and Carol calls the additional $4. The pot now contains $28.


          Third draw: Since Bob has folded Carol is now first to act, she opts to draw one. Alice stands pat (does not draw).


          Last betting round: Carol checks and Alice bets $4. Carol calls.


          Showdown: Alice shows 2469 for a nine-high badugi (or four card hand). Carol has 3578, an eight-high badugi. Carol wins the $36 pot.


          


          Betting structures


          In casino play, it is common to use a fixed limit and two blinds. The limit for the first two rounds of betting is called a small bet, while the limit for the third and fourth betting rounds is called a big bet and is generally double the small bet. The small blind is usually equal to half of a small bet, and the big blind is equal to a full small bet.


          This game is also played pot-limit, half-pot-limit, and no-limit. These structures allow for more range in the amounts bet.


          


          Strategy


          Badugi shares many strategic similarities with other forms of draw poker, and many of the strategic concepts used in draw apply to badugi as well. In general, drawing on the last round against an opponent who has not drawn is considered a mistake, unless special circumstances warrant this maneuver.


          Like other games with a fixed order of play, position can be an important component in badugi strategy. Players who are last to act often have an opportunity to bluff since they are able to observe the actions of other players before they act. In addition, players in late position are able to determine the strength of their hand more accurately by observing the actions of other players.


          Another aspect of the strategy of badugi involves the number of people at the table. The more people there are at the table, the more likely there is to be a 4 card badugi. Bluffing with a 2 or 3 card hand is not usually advisable when playing at a 6 player table. However, when you are playing with fewer than 4 people, a 3 card hand can often win with a good bluff.
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          Coordinates:


          
            
              	BAE Systems plc
            


            
              	[image: ]
            


            
              	Type

              	Public (LSE: BA., OTCBB: BAESY)
            


            
              	Founded

              	30 November 1999
            


            
              	Headquarters

              	Farnborough, England, UK
            


            
              	Keypeople

              	Dick Olver, Chairman

              Mike Turner, CEO
            


            
              	Industry

              	Aerospace and defence
            


            
              	Products

              	Civil and military aerospace

              Defence electronics

              Naval vessels

              Munitions

              Land warfare systems
            


            
              	Services

              	Maintenance, training etc.
            


            
              	Revenue

              	▲ 13,765million (2006)
            


            
              	Operating income

              	▲ 1,207million (2006)
            


            
              	Profit

              	▲ 1,054million (2006)
            


            
              	Employees

              	96,000 (2007)
            


            
              	Divisions

              	See below
            


            
              	Subsidiaries

              	BAE Systems Inc.
            


            
              	Website

              	www.baesystems.com
            

          


          BAE Systems plc (BAE) is a British defence and aerospace company headquartered at Farnborough, UK, which has worldwide interests, particularly in North America through its subsidiary BAE Systems Inc. BAE is the world's third largest defence contractor and the largest in Europe. BAE was formed on 30 November 1999 by the 7.7billion merger of two British companies: Marconi Electronic Systems (MES), the defence electronics and naval shipbuilding subsidiary of The General Electric Company plc (GEC) and aircraft, munitions and naval systems manufacturer British Aerospace (BAe).


          BAE is the successor to many iconic aircraft and defence electronics companies, including The Marconi Company, the first commercial company devoted to the development and use of radio; A.V. Roe and Company, one of the world's first aircraft companies; de Havilland, manufacturer of the world's first commercial jet airliner; British Aircraft Corporation, co-manufacturer of the Concorde supersonic transport; and Supermarine, the manufacturer of the renowned Spitfire. It has increasingly disengaged from its businesses in continental Europe in favour of investing in the United States. Since its formation it has sold its shares of Airbus, EADS Astrium, AMS and Atlas Elektronik.


          BAE Systems is involved in several major defence projects, including the F-35 Lightning II, the Eurofighter Typhoon and the Royal Navy Queen Elizabeth class aircraft carriers. The company has been the subject of criticism, both general opposition to the arms trade and also specific allegations of unethical and corrupt practices, including the Al Yamamah contracts with Saudi Arabia that have earned BAE and its predecessor 43billion in twenty years.


          


          History


          


          Heritage
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          BAE Systems was formed on 30 November 1999 by the 7.7billion merger of British Aerospace (BAe) and Marconi Electronic Systems (MES). As a result, BAE Systems is the successor to many of the most famous British aircraft, defence electronics and warship manufacturers. Predecessor companies built the Comet, the world's first commercial jet airliner; the Harrier "jump jet", the world's first operational Vertical/Short Take-Off and Landing aircraft; the "groundbreaking" Blue Vixen radar carried by Sea Harrier FA2s and which formed the basis of the Eurofighter's CAPTOR radar; and co-produced the iconic Concorde supersonic airliner with Arospatiale.


          British Aerospace was a civil and military aircraft manufacturer, as well as a provider of military land systems. The company had emerged from the massive consolidation of UK aircraft manufacturers since World War II. British Aerospace was formed on 29 April 1977 by the nationalisation and merger of The British Aircraft Corporation (BAC), the Hawker Siddeley Group and Scottish Aviation. Both BAC and Hawker Siddeley were themselves the result of various mergers and acquisitions.


          Marconi Electronic Systems was the defence subsidiary of British engineering firm The General Electric Company (GEC), dealing largely in military systems integration, as well as naval and land systems. Marconi's heritage dates back to Guglielmo Marconi's Wireless Telegraph & Signal Company, founded in 1897. GEC purchased English Electric (which included Marconi) in 1968 and thereafter used the Marconi brand for its defence businesses (as GEC-Marconi and later Marconi Electronic Systems). GEC's own defence heritage dates back to World War I, when its contribution to the war effort included radios and bulbs. World War II consolidated this position, as the company was involved in important technological advances, notably the cavity magnetron for radar. Between 1945 and 1999, GEC-Marconi/Marconi Electronic Systems became one of the world's most important defence contractors. GEC's major defence related acquisitions included Associated Electrical Industries in 1967, Yarrow Shipbuilders in 1985, Plessey companies in 1989, parts of Ferranti's defence business in 1990, Vickers Shipbuilding and Engineering in 1995 and Kvrner Govan in 1999. In June 1998, MES acquired Tracor, a major American defence contractor, for 830million (approx. US$1.4billion c. 1998).
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                        	Government owned from 1966 to liquidation


                        	Purchased rights for various Beagle and Handley-Page designs from the liquidator.


                        	Comprising Hawker Aircraft, Gloster Aircraft Company and Armstrong Whitworth Aircraft.


                        	English Electric Aircraft, a subsidiary of the English Electric Company.


                        	BAC comprised the aviation interests of the companies that formed it, and wholly-owned Hunting Aircraft.


                        	GEC purchased EE and with it The Marconi Company and EE's shareholding in BAC, through its subsidiary EE Aircraft.


                        	Part of Bombardier inc.
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              	Hawthorn Leslie & Company

              	
            


            
              	Caledon Sh'b. & Eng. Co.

              	Robb Caledon Shipbuilding

              	
            


            
              	Henry Robb

              	
            


            
              	John Readhead & Sons

              	
            


            
              	Smiths Dock Company

              	
            


            
              	William Doxford & Sons

              	
            


            
              	Harland & Wolff
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          Formation


          The 1997 merger of American corporations Boeing and McDonnell Douglas, which followed the forming of Lockheed Martin, the world's largest defence contractor in 1995, increased the pressure on European defence companies to consolidate. In June 1997 British Aerospace Defence Managing Director John Weston commented "Europe... is supporting three times the number of contractors on less than half the budget of the U.S.". European governments wished to see the merger of their defence manufacturers into a single entity, a European Aerospace and Defence Company.


          As early as 1995 British Aerospace and the German aerospace and defence company DaimlerChrysler Aerospace (DASA) were said to be keen to create a transnational aerospace and defence company. The two companies envisaged including Arospatiale, the other major European aerospace company, but only after its privatisation. The first stage of this integration was seen as the transformation of Airbus from a consortium of British Aerospace, DASA, Arospatiale and Construcciones Aeronuticas SA into an integrated company; in this aim BAe and DASA were united against the various objections of Arospatiale. As well as Airbus, British Aerospace and DASA were partners in the Panavia Tornado and Eurofighter Typhoon aircraft projects. Merger discussions began between British Aerospace and DASA in July 1998, just as French participation became more likely with the announcement that Arospatiale was to merge with Matra and emerge with a diluted French government shareholding. A merger was agreed between British Aerospace Chairman Richard Evans and DASA CEO Jrgen Schrempp in December 1998.


          


          Meanwhile GEC was also under pressure to participate in defence industry consolidation. Reporting the appointment of George Simpson as GEC managing director in 1996, The Independent had said "some analysts believe that Mr Simpson's inside knowledge of BAe, a long-rumoured GEC bid target, was a key to his appointment. GEC favours forging a national 'champion' defence group with BAe to compete with the giant US organisations." When GEC put MES up for sale on 22 December 1998, BAE abandoned the DASA merger in favour of purchasing its British rival. The merger of British Aerospace and MES was announced on 19 January 1999. Evans stated that in 2004 that his fear was that an American defence contractor would acquire MES and challenge both British Aerospace and DASA. The merger created a vertically integrated company which The Scotsman described as "[a combination of British Aerospace's] contracting and platform-building skills with Marconi's coveted electronics systems capability", for example combining the manufacturer of the Eurofighter with the company that provided many of the aircraft's electronic systems; British Aerospace was MES' largest customer. In contrast, DASA's response to the breakdown of the merger discussion was to merge with Arospatiale to create the European Aeronautic Defence and Space Company ( EADS), a horizontal integration. EADS has since considered a merger with Thales to create a "fully rounded" company.


          Seventeen undertakings were given by BAE Systems to the Department of Trade and Industry which prevented a reference of the merger to the Monopolies and Mergers Commission. These were largely to ensure that the integrated company would tender sub-contracts to external companies on an equal basis with its subsidiaries. Another condition was the " firewalling" of former British Aerospace and MES teams on defence projects such as the Joint Strike Fighter (JSF). In 2007 the government, on advice from the Office of Fair Trading, announced it had agreed to release BAE from ten of the undertakings due to "a change in circumstances".


          BAE Systems inherited the "special" shareholding that was established when British Aerospace was privatised. This special share, with a nominal value of 1, is held on behalf of the Secretary of State for Trade and Industry. This shareholding prevents amendments of certain parts of the company's Articles of Association without the permission of the Secretary of State. These Articles require that no foreign person or persons acting together may hold more than 15% of the company's shares or control the majority of the board and that the CEO and the Chairman of BAE Systems must be British nationals.


          


          Expansion and restructuring


          BAE Systems' first annual report identified Airbus, support services to militaries and integrated systems for air, land and naval applications as key areas of growth. It also stated the company's desire to both expand in the US and participate in further consolidation in Europe. BAE described 2001 as an "important year" for its European joint ventures, which were reorganised considerably. BAE has described the rationale for expansion in the US; "[it] is by far the largest defence market with spend running close to twice that of the Western European nations combined. Importantly, US investment in research and development is significantly higher than in Western Europe." When Dick Olver was appointed Chairman in July 2004 he ordered a review of the company's businesses which ruled out further European acquisitions or joint ventures and confirmed a "strategic bias" for expansion and investment in the US. The review also confirmed the attractiveness of the land systems sector and, with two acquisitions in 2004 and 2005, BAE moved from a limited land systems supplier to the second largest such company in the world. This shift in strategy was described as "remarkable" by the Financial Times.


          In 2000 Matra Marconi Space, a joint BAE/Matra company, was merged with the space division of DASA to form Astrium. On 16 June 2003 BAE sold its 25% share to EADS for 84million, however due to the lossmaking status of the company BAE invested an equal amount for "restructuring". In January 2001 Airbus Industrie was transformed from an inherently inefficient consortium structure to a formal joint stock company. In November 2001, BAE announced the closure of the Avro Regional Jet ( Avro RJ) production line at Woodford and the cancellation of the Avro RJX, an advanced series of the aircraft family, as the business was "no longer viable". The final Avro RJ to be completed became the last British civil airliner. In December 2001 BAE's share of Matra BAe Dynamics and the missile division of Alenia Marconi Systems (AMS) were merged into MBDA, which thus became the world's second largest missile manufacturer. Although EADS has been reported to be interested in acquiring full control of MBDA, BAE has said that, unlike Airbus, MBDA is a "core business".


          In June 2002, BAE confirmed it was in takeover discussions with TRW, an American aerospace, automotive and defence business. This was prompted by Northrop Grumman's 4.1billion (approx. US$6billion c. 2002) hostile bid for TRW in February 2002. A bidding war between BAE, Northrop and General Dynamics ended on 2002- 06-01 when Northrop's increased bid of 5.1billion was accepted. On 11 December 2002, BAE issued a shock profit warning due to cost overruns of the Nimrod MR4 maritime reconnaissance/attack aircraft and the Astute SSN projects. On 2003- 02-19 BAE Systems took a charge of 750million against these projects and the Ministry of Defence (MOD) agreed to pay a further 700million of the cost. In 2000 the company had taken a 300million "loss charge" on the Nimrod contract which was expected to cover "all the costs of completion of the current contract".


          In July 2003 BAE Systems and Finmeccanica announced their intention to set up three joint venture companies, to be collectively known as Eurosystems. These companies would have pooled the avionics, C4ISTAR and communications businesses of the two companies. However the difficulties of integrating the companies in this way led to a re-evaluation of the proposal; BAE's 2004 Annual Report states that "recognising the complexity of the earlier proposed Eurosystems transaction with Finmeccanica we have moved to a simpler model". The main part of this deal was the dissolution of AMS and the establishment of SELEX Sensors and Airborne Systems. In late March 2007 BAE Systems sold its 25% share of SELEX Sensors and Airborne Systems to Finmeccanica for 400million (approx. 270million c. 2007).
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          In May 2004, it was reported that BAE Systems was considering selling its shipbuilding divisions, BAE Systems Naval Ships and BAE Systems Submarines. It was understood that General Dynamics wished to acquire the submarine building facilities at Barrow, while VT Group was said to be interested in the remaining yards on the Clyde. As of 2007 BAE Systems is in the process of merging its naval shipbuilding operations with those of VT Group, an aim which is central to the British Government's Defence Industrial Strategy. On 4 June 2004, BAE Systems outbid General Dynamics for Alvis Vickers, the UK's main manufacturer of armoured vehicles. Alvis Vickers was merged with BAE's RO Defence unit to form BAE Systems Land Systems. Recognising the lack of scale of this business compared to General Dynamics, BAE executives soon identified the US defence company United Defense Industries (UDI) as a main acquisition target. On 7 March 2005 BAE announced the 2.25billion (approx. US$4.2billion c. 2005) acquisition of the UDI. UDI, a major competitor to General Dynamics, was primarily a land systems manufacturer, boosting BAE Systems' involvement in this sector. UDI, now BAE Systems Land and Armaments, manufactures combat vehicles, artillery systems, naval guns, missile launchers and precision guided munitions.


          In December 2005, BAE announced the sale of its German naval systems subsidiary, Atlas Elektronik, to ThyssenKrupp and EADS. The sale was complicated by the requirement of the German government to approve any sale. The Financial Times described the sale as "cut price" due to the fact that French company Thales bid 300million, but was blocked from purchasing Atlas on national security grounds. On 31 January 2006 BAE announced the sale of BAE Systems Aerostructures to Spirit AeroSystems, Inc. BAE said as early as 2002 that it wished to dispose of what it did not regard as a "core business".


          On 18 August 2006 Saudi Arabia signed a contract worth 6billion to 10billion for 72 Eurofighter Typhoons, to be delivered by BAE Systems. On 10 September 2006 BAE was awarded a 2.5billion contract for the upgrade of 80 Royal Saudi Air Force Tornado IDSs. One of BAE's major aims, as highlighted in the 2005 Annual Report, was the granting of increased technology transfer between the UK and the US. The F-35 (JSF) programme became the focus of this effort, with British government ministers such as Lord Drayson, Minister for Defence Procurement, suggesting the UK would withdraw from the project without the transfer of technology that would allow the UK to operate and maintain F-35s independently. However on 12 December 2006, Lord Drayson signed an agreement which allows "an unbroken British chain of command" for operation of the aircraft. On 22 December 2006 BAE received a 947million contract to provide guaranteed availability of Royal Air Force (RAF) Tornados.


          On 7 May 2007 BAE Systems announced its subsidiary BAE Systems Inc. was to purchase Armor Holdings for 2.3billion (approx. US$4.5billion c. 2007). The company is a manufacturer of tactical wheeled vehicles and a provider of vehicle and individual armour systems and survivability technologies. Following the approval of regulators and Armor Holdings shareholders, BAE announced the completion of the merger on 31 July 2007.


          On 28 November 2007, BAE Systems acquired the Swedish high-tech company Pitch Technologies AB, an innovator of computer-based research simulation and training technologies.


          


          Airbus shareholding


          BAE Systems inherited British Aerospace's share of Airbus Industrie, which consisted of two factories at Broughton and Filton. These facilities manufactured wings for the Airbus family of aircraft. In 2001 Airbus was incorporated as Airbus SAS, a joint stock company. In return for a 20% share in the new company BAE Systems transferred ownership of its Airbus plants (known as Airbus UK) to the new company.


          Despite repeated suggestions as early as 2000 that BAE wished to sell its 20% share of Airbus, the possibility was consistently denied by the company. However on 6 April 2006 BBC News reported that it was indeed to sell its stake, then "conservatively valued" at 2.4billion. Due to the slow pace of informal negotiations, BAE exercised its put option which saw investment bank Rothschild appointed to give an independent valuation. Six days after this process began, Airbus announced delays to the A380 with significant effects on the value of Airbus shares. On 2 June 2006 Rothschild valued BAE's share at 1.87billion, well below BAE's, analysts' and even EADS' expectations. The BAE board recommended that the company proceed with the sale. On 4 October 2006 shareholders voted in favour and the sale was completed on 13 October. BAE's sale of its Airbus share saw the end of UK owned involvement in civil airliner production. Airbus UK continues to be the Airbus "Centre of Excellence" for wing production, employing approximately 140,000 directly and indirectly, but is entirely owned by EADS.


          


          Products
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          BAE plays important roles in military aircraft production. The company's Typhoon, Tornado and Harrier fighter-bombers are all front line aircraft of the RAF. BAE is a major partner in the F-35 Lightning II programme. Its Hawk advanced jet trainer aircraft has been widely exported. In July 2006, the British government declassified the HERTI (High Endurance Rapid Technology Insertion), an Unmanned Aerial Vehicle (UAV) which can navigate autonomously. BAE Systems' interests in commercial aviation are vested in BAE Systems Regional Aircraft. This unit no longer produces aircraft, however it continues to lease and support its products, the BAe 146/Avro RJ family, BAe ATP, Jetstream and BAe 748.


          BAE Systems Land Systems manufactures the British Army's Challenger II, Warrior Tracked Armoured Vehicle, M777 howitzer, Panther Command and Liaison Vehicle and L85 Assault Rifle. BAE Systems Land and Armaments manufactures the M2/M3 Bradley fighting vehicle family, the US Navy Advanced Gun System (AGS) and the M109 Paladin.


          Major naval projects include the Astute class nuclear submarine, the Type 45 air defence destroyer and the Queen Elizabeth class aircraft carrier. Protector USV, an unmanned surface vehicle, is being developed with RAFAEL and Lockheed Martin.


          


          Areas of business


          BAE Systems defines its "home markets" to be Australia, Saudi Arabia, South Africa, Sweden, the UK and US.


          


          UK


          BAE Systems is the predominant supplier to the UK Ministry of Defence, being the only company to receive more than 1billion from the MOD in 2004/2005. Oxford Economic Forecasting states that in 2002 BAE's UK businesses employed 111,578 people, achieved export sales of 3billion and paid 2.6billion in taxes. These figures exclude the contribution of Airbus UK.


          Since its creation BAE Systems had a difficult relationship with the MOD. This was attributed to deficient project management by the company, but also in part to the deficiencies in the terms of "fixed price contracts". BAE CEO Mike Turner said in 2006 "We had entered into contracts under the old competition rules that frankly we shouldn't have taken". These competition rules were introduced by Lord Levene during the 1980s to shift the burden of risk to the contractor and were in contrast to "cost plus contracts" where a contractor was paid for the value of its product plus an agreed profit.


          BAE was operating in "the only truly open defence market", which meant that it was competing with US and European companies for British defence projects, while they were protected in their home markets. The US defence market is competitive, however largely between American firms, while foreign companies are excluded. In December 2005 the MOD published the Defence Industrial Strategy (DIS) which has been widely acknowledged to recognise BAE as the UK's "national champion". The DIS identifies key industrial capabilities which must be maintained within the UK through long-term government commitments to support research spending and procurement. Of these capabilities, several are dominated by BAE, including naval vessels and submarines, armoured fighting vehicles, fixed wing aircraft, general munitions (with the exception of certain "niche capabilities abroad") and Network Enabled Capability (defined as C4ISTAR in the DIS).


          After the publication of the DIS BAE Systems CEO Mike Turner said "If we didn't have the DIS and our profitability and the terms of trade had stayed as they were... then there had to be a question mark about our future in the UK". Lord Levene said in the balance between value for money or maintaining a viable industrial base the DIS "tries as well as it can to steer a middle course and to achieve as much as it can in both directions. ...We will never have a perfect solution."


          The company's charitable support includes donations to the charity Uk4u-Thanks!, which supports UK service personnel at Christmas.


          


          United States


          The attraction of MES to British Aerospace was largely its ownership of Tracor, a major American defence contractor. Since its creation the company has steadily increased its investment in and revenues from the US. Major European companies such as Thales and EADS have yet to be awarded, for example, a position relative to BAE Systems' involvement in the F-35 Lightning II programme.


          BAE now sells more to the US Department of Defense (DOD) than the UK MOD. The company has been allowed to buy important defence contractors in the US, however its status as a UK company requires that its US subsidiaries are governed by American executives under Special Security Arrangements. BAE Systems faces less impediments in this sense than its European counterparts, as there is a high degree of integration between the US and UK defence establishments. BAE's purchase of Lockheed Martin Aerospace Electronic Systems in November 2000 was described by John Hamre, CEO of the Centre for Strategic and International Studies and former Deputy Secretary of Defense, as "precedent setting" given the advanced and classified nature of many of that company's products.


          The possibility of a merger between BAE and major North American defence contractors has long been reported; including Boeing, General Dynamics, Lockheed Martin and Raytheon.


          


          Rest of world


          BAE Systems Australia is the third largest defence contractor in Australia and employs 2,600 people. The Al Yamamah agreements between the UK and Saudi Arabia require "the provision of a complete defence package for the Kingdom of Saudi Arabia"; BAE employs 4,600 people in the kingdom. BAE Systems Land Systems South Africa, 75% owned by BAE, is the largest military vehicle manufacturer in South Africa, and is currently taking part in the US MRAP programme. Apart from its share of Saab, BAE's interests in Sweden are a result of the purchases of Alvis Vickers and UDI, which owned Hgglunds and Bofors respectively; The companies are now part of BAE Systems AB and have a combined workforce of approximately 1,750.


          Corporate governance


          As of mid-2007 the members of the board of directors of BAE Systems are Dick Olver (Chairman), Mike Turner (CEO), Philip J. Carroll, Ulrich Cartellieri, Chris Geoghegan, Michael Hartnall, Walt Havenstein, Andy Inglis, Ian King, Peter Mason, Roberto Quarta, George Rose, Nigel Rudd and Peter Weinberg.


          The previous CEO, John Weston, was forced to resign in 2002 in a boardroom "coup" and was replaced by Mike Turner. The Business reported that Weston was ousted when non-executive directors informed the Chairman that they had lost confidence in him. Further, it was suggested that at least one non-executive director was encouraged to make such a move by the MOD due to the increasingly fractious relationship between BAE and the government. As well as the terms of the Nimrod contract, Weston had fought against the MOD's insistence that one of the first three Type 45 destroyers should be built by VT Group. The Business said he considered this "competition-policy gone mad".


          It is understood that Turner has a poor working relationship with senior MOD officials, (for example with former Defence Secretary Geoff Hoon). Significantly the first meeting between Olver and Hoon was said to have gone well, a MOD official commented "He is a man we can do business with. We think it is good to be taking a fresh look at things." Reports in 2005 suggested that relations between Olver and Turner were strained. In June 2005 Turner heightened concerns of boardroom tensions by criticising Olver's knowledge of the defence industry, "[he] has a low knowledge base and knows nothing about our industry". Turner did suggest however that Olver was on a learning curve, "He'll fully understand it [in 5 years]. This is a business that takes time to understand. It's not just business, it's political." On 16 October 2007 BAE Systems announced that Mike Turner will retire in August 2008. The Times called his departure plans "abrupt" and a "shock", given previous statements that he wished to retire in 2013 at the age of 65.


          


          Financial information
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              Table 1 BAE Systems financial results.
            

            
              	Year ended

              	Turnover (million)

              	Profit/(loss) before tax (m)

              	Net profit (m)

              	Earnings per share (p)
            


            
              	2006- 12-31[a]

              	13,765

              	1,207

              	1,054

              	19.9
            


            
              	2005- 12-31[a] [b]

              	12,581

              	909

              	761

              	13.9
            


            
              	2005- 12-31[a]

              	15,411

              	845

              	555

              	22.5
            


            
              	2004- 12-31[a]

              	13,222

              	730

              	3

              	17.4
            


            
              	2003- 12-31

              	15,572

              	233

              	8

              	16.6
            


            
              	2002- 12-31

              	12,145

              	(616)

              	(686)[c]

              	17.3
            


            
              	2001- 12-31

              	13,138

              	70

              	(128)

              	23.4
            


            
              	2000- 12-31

              	12,185

              	179

              	(19)

              	18.8
            


            
              	1999- 12-31

              	8,929

              	459

              	328

              	29.4
            

          


          [a]: IFRS. Other data prepared using UK GAAP procedures.

          [b]: Restated to exclude Airbus contributions. Included for comparison.

          [c]: Reflects 750million charges for problems with Nimrod MRA4 (500million) and Astute class submarine (250million) programmes.


          Of all the company's activities, the most profitable are the Al Yamamah contracts to supply and support the Royal Saudi Air Force. This deal has contributed substantially to BAE's profits; it was 42% in 2003, however in 2005 it was less than 18% (see graph).


          


          Criticisms
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          Like many arms manufacturers, BAE has received criticism from various human rights and anti-arms trade organisations due to the human rights records of governments to which it has sold equipment. These include Indonesia, Saudi Arabia, Zimbabwe, and Israel. BAE's US subsidiary makes several subsystems for F-16s, 236 of which have been supplied to the Israel Defense Forces.


          In September 2003 The Sunday Times reported that BAE had hired a private security contractor to collate information about individuals working at the Campaign Against Arms Trade and their activities. In February 2007, it again obtained private confidential information from CAAT.


          BAE has been subject to allegations of corruption. On 7 February 2007 the Solicitor General Mike O'Brien announced that BAE contracts in six countries were being investigated by the Serious Fraud Office (SFO) for "suspected international corruption"; Chile, the Czech Republic, Qatar, Romania, South Africa and Tanzania. In September 2005 The Guardian alleged that banking records showed that BAE paid 1million to Augusto Pinochet, the former Chilean dictator.The Guardian has also reported that "clandestine arms deals" have been under investigation in Chile and the UK since 2003 and that British Aerospace and BAE made a number of payments to Pinochet advisers.


          The SFO's Czech Republic investigation relates to alleged bribery as part of the deal to lease BAE/Saab Gripen fighters to that country. BAE has been criticised for its role in disposing of surplus Royal Navy warships. HMS Sheffield was sold to the Chilean Navy in 2003 for 27million, however the government's profit from the sale was 3million after contracts worth 24million were placed with BAE for upgrade and refurbishment of the ship. BAE is alleged to have paid "secret offshore commissions" of over 7million to secure the sale of HMS London and HMS Coventry to the Romanian Navy. BAE received a 116million contract for the refurbishment of the ships.


          In January 2007 BBC News highlighted concerns of arms campaigners regarding arms sales to South Africa, primarily in relation to the 2.3billion deal which saw BAE supply Hawk trainers and Gripen fighters. The Tanzania inquiry relates to the sale of a radar system to that country in 2002. The sale was criticised by then Secretary of State for International Development Clare Short, opposition MPs and the World Bank.


          Responding to allegations of bribery and corruption, BAE Systems' 2006 Corporate Responsibility Report states "we continue to reject these allegations. ...We take our obligations under the law extremely seriously and will continue to comply with all legal requirements around the world."


          


          Nuclear weapons


          BAE has been criticised for its indirect engagement in production of nuclear weapons. Through its 37.5% share of MBDA it is involved with the production and support of the ASMP missile, an air launched nuclear missile which forms part of the French nuclear deterrent. BAE is also the UK's only nuclear submarine manufacturer and thus produces a major element of the UK's nuclear deterrent. Due to this BAE was excluded from the portfolio of the government pension fund of Norway in 2006.


          


          Saudi Arabian contracts
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          BAE (and British Aerospace previously) has long been the subject of allegations of bribery in relation to its business in Saudi Arabia. The UK National Audit Office (NAO) investigated the Al Yamamah contracts and has so far not published its conclusions, the only NAO report ever to be withheld. The MOD has stated "The report remains sensitive. Disclosure would harm both international relations and the UK's commercial interests." The company has been accused of maintaining a 60million Saudi slush fund and was the subject of an investigation by the SFO. However on 14 December 2006 it was announced that the SFO was "discontinuing" its investigation into BAE. It stated that representations to its Director and the Attorney General Lord Goldsmith had led to the conclusion that the wider public interest "to safeguard national and international security" outweighed any potential benefits of further investigation. The termination of the investigation has been controversial. In June 2007 the BBC's Panorama alleged BAE Systems "paid hundreds of millions of pounds to the ex-Saudi ambassador to the US, Prince Bandar bin Sultan" in return for his role in the Al Yamamah deals. In late June 2007 the United States Department of Justice began a formal investigation into BAE's compliance with anti-corruption laws.


          A judicial review of the decision to drop the investigation was granted on 9 November 2007. It will take place in late January or early February 2008.
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              	Coordinates:
            


            
              	Country

              	Iraq
            


            
              	Province

              	Baghdad Governorate
            


            
              	Government
            


            
              	- Mayor

              	Sabir al-Isawi
            


            
              	Area
            


            
              	-City

              	204.2 km(78.8 sqmi)
            


            
              	Elevation

              	34 m (112 ft)
            


            
              	Population (2006)
            


            
              	-City

              	6.0 million
            


            
              	- Density

              	30,000/km(77,699.6/sqmi)
            


            
              	- Metro

              	8.0 million
            


            
              	

              	Approximate figures
            


            
              	Time zone

              	GMT +3 ( UTC)
            


            
              	-Summer( DST)

              	+4 ( UTC)
            

          


          Baghdad (Arabic: بغداد Baġdād) is the capital of Iraq and of Baghdad Governorate. With a metropolitan area estimated at a population of 7,000,000, it is the largest city in Iraq. It is the second-largest city in the Arab World (after Cairo) and the second-largest city in southwest Asia (after Tehran).


          Located on the Tigris River, the city dates back to at least the 8th century, and probably to pre-Islamic times. Once the centre of Dar al-salam, the Muslim world, Baghdad has been a centre of violent conflict since 2003 because of the ongoing Iraq War.


          


          Name


          Although there is no dispute over its Iranian origin , there have been several rival proposals as to its specific etymology. The most reliable and most widely accepted among these is that the name is a Middle Persian compound of Bhaga "god" + dād "given", translating to "god-given" or "God's gift", whence Modern Persian Baɣdād, Arabic Baġdād. Another leading proposal is that the name comes from Middle Persian Bāgh-dād "The Given Garden".


          


          History


          


          Foundation


          The city of Baghdad is often said to have been founded on the west bank of the Tigris on 30 July 762 by the Abbasid dynasty, led by caliph al-Mansur, replacing Harran as the seat of the caliphal government; however, a city of Baghdad is mentioned in pre-Islamic texts, including the Talmud, and the Abbasid city was likely built on the site of this earlier settlement.
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          Baghdad eclipsed Ctesiphon, the capital of the Persian Empire, which was located some 30 km (20 miles) to the southeast, which had been under Muslim control since 637, and which became quickly deserted after the foundation of Baghdad. The site of Babylon, which had been deserted since the 2nd century BC, lies some 90 km (55 miles) to the south.


          The city was designed as a circle about 2 km in diameter, leading it to be known as the "Round City". The original design shows a ring of residential and commercial structures along the inside of the city walls, but the final construction added another ring, inside the first. In the center of the city lay the mosque, as well as headquarters for guards. The purpose or use of the remaining space in the centre is unknown. The circular design of the city was a direct reflection of the traditional Persian Sasanian urban design. The ancient Sasanian city of Gur/ Firouzabad is nearly identical in its general circular design, radiating avenues, and the government buildings and temples at the centre of the city.


          The roundness points to the fact that it was based on Persian precedents such as Firouzabad in Persia. The two designers who were hired by al-Mansur to plan the city's design were Naubakht, a former Persian Zoroastrian who also determined that the date of the foundation of the city would be astrologically auspicious, and Mashallah, a Jew from Khorasan, Iran.


          


          A centre of learning (8th to 9th c.)


          Within a generation of its founding, Baghdad became a hub of learning and commerce. The House of Wisdom was an establishment dedicated to the translation of Greek, Middle Persian and Syriac works. The Barmakids were influential in bringing scholars from the nearby Academy of Gundishapur, facilitating the introduction of Greek and Indian science into the Arabic world. Baghdad was likely the largest city in the world from shortly after its foundation until the 930s, when it was tied by Crdoba. Several estimates suggest that the city contained over a million inhabitants at its peak. A portion of the population of Baghdad originated in Iran, especially from Khorasan. Many of Scheherazade's tales in One Thousand and One Nights are set in Baghdad during this period.


          


          Stagnation and invasions (10th to 16th c.)


          By the 10th century, the city's population was between 300,000 and 500,000. Baghdad's early meteoric growth slowed due to troubles within the Caliphate, including relocations of the capital to Samarra (during 808819 and 836892), the loss of the western and easternmost provinces, and periods of political domination by the Iranian Buwayhids (9451055) and Seljuk Turks (10551135). Nevertheless, the city remained one of the cultural and commercial hubs of the Islamic world until February 10, 1258, when it was sacked by the Mongols under Hulagu Khan during the sack of Baghdad. The Mongols massacred most of the city's inhabitants, including the Abbasid Caliph Al-Musta'sim, and destroyed large sections of the city. The canals and dykes forming the city's irrigation system were also destroyed. The sack of Baghdad put an end to the Abbasid Caliphate, a blow from which the Islamic civilization never fully recovered.


          At this point Baghdad was ruled by the Il-Khanids, the Mongol emperors of Iran. In 1401, Baghdad was again sacked, by Timur ("Tamerlane"). It became a provincial capital controlled by the Jalayirid (14001411), Qara Quyunlu (14111469), Aq Quyunlu (14691508), and Safavid (15081534) dynasties.


          


          Ottoman Baghdad (16th to 19th c.)


          In 1534, Baghdad was conquered by the Ottoman Turks. Under the Ottomans, Baghdad fell into a period of decline, partially as a result of the enmity between its rulers and Persia. For a time, Baghdad had been the largest city in the Middle East. The city saw relative revival in the latter part of the 18th century under the Mamluk rule. The Nuttall Encyclopedia reports the 1907 population of Baghdad as 185,000.


          [bookmark: 20th_century]


          20th century
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          Baghdad remained under Ottoman rule until the establishment of the kingdom of Iraq under British control in 1921. British control was established by a systematic suppression of Iraqi Arab and Kurdish national aspirations. Iraq was given formal independence in 1932, and increased autonomy in 1946. In 1958 the Iraqi Army deposed the grandson of the British-installed monarch, Faisal II. The city's population grew from an estimated 145,000 in 1900 to 580,000 in 1950 of which 140,000 were Jewish.
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          During the 1970s Baghdad experienced a period of prosperity and growth because of a sharp increase in the price of petroleum, Iraq's main export. New infrastructure including modern sewage, water, and highway facilities were built during this period. However, the Iran-Iraq War of the 1980s was a difficult time for the city, as money flowed into the army and thousands of residents were killed. Iran launched a number of missile attacks against Baghdad, although they caused relatively little damage and few casualties. In 1991 the Persian Gulf War caused damage to Baghdad's transportation, power, and sanitary infrastructure. [bookmark: 2003_Invasion_of_Iraq]


          2003 Invasion of Iraq
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          Baghdad was bombed very heavily in March and April 2003 in the 2003 invasion of Iraq, and fell under US control by April 7- April 9. Additional damage was caused by the severe looting during the days following the end of the war. With the deposition of Saddam Hussein's regime, the city was occupied by U.S. troops. The Coalition Provisional Authority established a three-square-mile (8 km) " Green Zone" within the heart of the city from which it governed Iraq during the period before the new Iraqi government was established. The Coalition Provisional Authority ceded power to the interim government at the end of June 2004 and dissolved itself.
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          On September 23, 2003, a Gallup poll indicated that about two-thirds of Baghdad residents said that the removal of the Iraqi leader was worth the hardships they encountered, and that they expected a better life in five years' time. As time passed, however, support for the occupation declined dramatically. In April 2004, USA Today reported that a follow-up Gallup poll in Baghdad indicated that "only 13 percent of the people now say the invasion of Iraq was morally justifiable. In the 2003 poll, more than twice that number saw it as the right thing to do."


          Most residents of Baghdad became impatient with the United States because essential services such as electricity were still unreliable more than a year after the invasion. In the hot summer of 2004, electricity was only available intermittently in most areas of the city. An additional pressing concern was the lack of security. The curfew imposed immediately after the invasion had been lifted in the winter of 2003, but the city that had once had a vibrant night life was still considered too dangerous after dark for many citizens. Those dangers included kidnapping and the risk of being caught in fighting between security forces and insurgents.


          On 10th April 2007, the United States military began construction of a three mile (5 km) long 3.5 metre tall wall around the Sunni district of Baghdad (Guardian). On 23rd April , the Iraqi Prime Minister, Nouri Maliki, called for construction to be halted on the wall (Guardian) (BBC).


          The city of Baghdad is largely Shia city (about 60% of the city's population), a smaller Sunni population, and a very small Christian, Sabeaa and Yazeedi minorities .


          


          Geography and climate


          
            [image: ]
          


          The city is located on a vast plain bisected by the Tigris River. The Tigris splits Baghdad in half, with the Eastern half being called ' Risafa' and the Western half known as ' Karkh'. The land on which the city is built is almost entirely flat and low-lying, being of alluvial origin due to the periodic large floods which have occurred on the river.


          Baghdad has a hot arid climate ( Koppen climate classification BWh) and is, in terms of maximum temperatures, one of the hottest cities in the world. In the summer from June to August, the average maximum temperature is as high as 44 C (111 F) accompanied by blazing sunshine: rainfall is almost completely unknown at this time of year. Temperatures exceeding 50 C (122 F) in the shade are by no means unheard of, and even at night temperatures in summer are seldom below 24 C (75 F) Though the humidity is very low (usually under 10%) due to Baghdad's distance from the marshy Persian Gulf, dust storms from the deserts to the west are a normal occurrence during the summer.


          In the winter, from December to February, by contrast, Baghdad has maximum temperatures averaging 15 to 16 C (59 to 61 F). Minima can indeed be very cold: the average January minimum is around 4 C (39 F) but temperatures below 0 C (32 F) are not uncommon during this season.


          Annual rainfall, almost entirely confined to the period from November to March, averages around 140 millimetres (5.5 in), but has been as high as 575 millimetres (23in) and as low as 23 millimetres (~1in). On January 11th of 2008, light snow fell across Baghdad for the first time in memory, causing temperatures to fall below zero degrees Centigrade (32 degrees Fahrenheit).


          


          Reconstruction efforts
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          Most Reconstruction of Iraq efforts have been devoted to the restoration and repair of badly damaged infrastructure of the city. More visible efforts at reconstruction through private development, such as architect and urban designer Hisham N. Ashkouri's Baghdad Renaissance Plan and Sindbad Hotel Complex and Conference Centre garnered early interest, but remain undeveloped due to the instability of the region.


          



          


          Government


          The City of Baghdad has 89 official neighborhoods within 9 districts. These official subdivisions of the city served as administrative centers for the delivery of municipal services but until 2003 had no political function. Beginning in April 2003, the U.S. controlled Coalition Provisional Authority (CPA) began the process of creating new functions for these. The process initially focused on the election of neighborhood councils in the official neighborhoods, elected by neighborhood caucuses. CPA convened a series of meetings in each neighborhood to explain local government, to describe the caucus election process and to encourage participants to spread the word and bring friends, relatives and neighbors to subsequent meetings. Each neighborhood process ultimately ended with a final meeting where candidates for the new neighborhood councils identified themselves and asked their neighbors to vote for them. Once all 88 (later increased to 89) neighborhood councils were in place, each neighborhood council elected representatives from among their members to serve on one of the city's nine district councils. The number of neighborhood representatives on a district council is based upon the neighborhoods population. The next step was to have each of the nine district councils elect representatives from their membership to serve on the 37 member Baghdad City Council. This three tier system of local government connected the people of Baghdad to the central government through their representatives from the neighbourhood, through the district, and up to the city council.
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          The same process was used to provide representative councils for the other communities in Baghdad Province outside of the City itself. There, local councils were elected from 20 neighborhoods (Nahia) and these councils elected representatives from their members to serve on six district councils (Qada). As within the City, the district councils then elected representatives from among their members to serve on the 35 member Baghdad Regional Council.


          The final step in the establishment of the system of local government for Baghdad Province was the election of the Baghdad Provincial Council. As before, the representatives to the Provincial Council were elected by their peers from the lower councils in numbers proportional to the population of the districts they represent. The 41 member Provincial Council took office in February, 2004 and served until National elections held in January 2005, when a new Provincial Council was elected.


          This system of 127 separate councils may seem overly cumbersome but Baghdad Province is home to approximately seven million people. At the lowest level, the neighbourhood councils, each council represents an average of 74,000 people.


          The nine District Advisory Councils (DAC) are as follows :


          
            	Adhamiyah


            	Karkh


            	Karadah


            	Kadhimyah


            	Mansour


            	Sadr City ( Thawra)


            	Rasheed


            	Rusafa


            	Tisaa Nissan (9th of April)

          


          


          Culture


          
            [image: A U.S. Army helicopter flying by Baghdad's tower]

            
              A U.S. Army helicopter flying by Baghdad's tower
            

          


          Baghdad has always played an important role in Arab cultural life and has been the home of noted writers, musicians and visual artists.


          The dialect of Arabic spoken in Baghdad today differs from that of other large urban centers in Iraq, having features more characteristic of nomadic Arabic dialects (Verseegh, The Arabic Language). It is possible that this was caused by the repopulating of the city with rural residents after the multiple sacks of the late Middle Ages.


          


          Institutions


          Some of the important cultural institutions in the city include:


          
            	Iraqi National Orchestra  Rehearsals and performances were briefly interrupted during the second Gulf War, but have since returned to normal.


            	National Theatre of Iraq  The theatre was looted during the 2003 Invasion of Iraq, but efforts are underway to restore the theatre.

          


          The live theatre scene received a boost during the 1990s when UN sanctions limited the import of foreign films. As many as 30 movie theatres were reported to have been converted to live stages, producing a wide range of comedies and dramatic productions.


          Institutions offering cultural education in Baghdad include the Academy of Music, Institute of Fine Arts and the Music and Ballet School. Baghdad is also home to a number of museums which housed artifacts and relics of ancient civilizations; many of these were stolen, and the museums looted, during the widespread chaos immediately after U.S. forces entered the city.


          During the 2003 occupation of Iraq, AFN Iraq ("Freedom Radio") broadcast news and entertainment within Baghdad, among other locations. There is also a private radio station called "Dijlah" (named after the Arabic word for the Tigris River) that was created in 2004 as Iraq's first independent talk radio station. Radio Dijlah offices, in the Jamia neighbourhood of Baghdad, have been attacked on several occasions.


          


          Sights and monuments


          Points of interest include the National Museum of Iraq whose priceless collection of artifacts was looted during the 2003 invasion the iconic Hands of Victory arches which have been a contentious issue as to their continued presence multiple Iraqi parties are in discussions as to whether they should remain as historical monuments or be dismantled. Thousands of ancient manuscripts in the National Library were destroyed when the building burnt down during the 2003 invasion of Iraq The Al Kadhimain Shrines in the northwest of Baghdad (in Kadhimiya) is one of the most important Shi'ite religious buildings in Iraq. It was finished in 1515 and the 7th ( Musa ibn Jafar al-Kathim) and the 9th Imams ( Mohammad al-Jawad) were buried here. One of the oldest buildings is the 12th century or 13th century Abbasid Palace. The palace is part of the central historical area of the city and close to other historically important buildings such as the Saray Building and Al-Mustansiriyah School (From the Abbasid Period). There are other landmarks in Baghdad, each of them marks a certain era and has become associated with memorable events or even just changes that marked the city scape. Here are some of them:


          
            	Baghdad Tower (used to be known as Saddam Tower): before its partial destruction due to the USA bombing of the Ma'amoon Telecommunication Centre next to it, the tower used to be the highest point in the city and from where all Baghdad can be seen. The construction of the tower marks a period of the post-Gulf-war of 1991 reconstruction efforts.

          


          
            	The Two Level Bridge in Jadriyah (Jisr Abul Tabqain). Even though planing for this bridge began before Saddam's take over, the bridge was never built. As part of recent reconstruction efforts, the long planned bridge was built. It connects Al-Doura area with the rest of the Baghdad and complements the 14th of July Bridge.

          


          
            	Sahat Al Tahrir (Liberation Square) downtown Baghdad.

          


          
            	Al-Zawra'a Park in Al-Mansour Area and almost in a central location of Baghdad.

          


          
            	Kahramana and the 40 Thieves Square.

          


          
            	Al Jundi Al Majhool Monument (The unknown soldier).

          


          
            	Al Shaheed Monument. Monument to the Iraqi soldiers killed in the Iran-Iraq war, located on the east bank of the Tigris.

          


          
            	A wide road built under Saddam as a parade route, and across it is the Hands of Victory, which is a pair of enormous crossed swords cast from weapons of soldiers who died in the Iran-Iraq War under Saddam's command.

          


          


          Baghdad Zoo


          Baghdad Zoo was the biggest zoo in the Middle East; however, by 8 days after the 2003 invasion, out of 650 to 700 animals in the Baghdad Zoo only 35 survived owing to bombing of the zoo, looting of the animals for food, and starvation of the caged animals without food and water. The animals that survived were some of the larger animals, including bears, lions and tigers. In the chaos of the war, the South African, Lawrence Anthony with some of the zoo keepers looked after the animals, and fed the carnivores by buying donkeys. Eventually, Bremer supported the zoo and American engineers helped to reopen the zoo.


          


          Sport


          Baghdad is home to some of the most successful football teams in Iraq, the biggest being Al Quwa Al Jawiya (Airforce club), Al Zawra, Al Shurta (Police) and Al Talaba (Students). The largest stadium in Baghdad is Al Shaab Stadium which was opened in 1966. Another. Much larger stadium, are still in the opening stages of construction.


          The city has also had a strong tradition of horse racing ever since World War I, known to Baghdadis simply as 'Races'. There are reports of pressures by the Islamists to stop this tradition due to the associated gambling.


          


          Baghdad's major neighborhoods
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            	Adhamiyah


            	Al-Kadhimya


            	Al- Ghazaliya


            	Al-A'amiriya


            	Dora


            	Karrada


            	Al-Jadriya Area


            	Al-Mansour


            	Zayouna


            	Sadr City


            	Al-Saydiya


            	Hurriya City


            	Baghdad Al-Jadida( New Baghdad)


            	Al Baladeyat - Tisaa Nisan (9th of April)


            	Al-Sa'adoon area


            	Al-Shu'ala


            	Bab Al-Moatham


            	Bab Al-Sharqi


            	Al-Baya'


            	Al-Za'franiya


            	Hayy Ur


            	Sha'ab


            	Hayy Al-Jami'a


            	Al-Adel


            	Al:Khadhraa


            	Hayy Al-Jihad


            	Hayy Al-A'amel


            	Hayy Al-Mansor


            	Hayy Aoor


            	Al-Horaya


            	Hayy Al-Shurtta


            	Yarmouk


            	Al-Saydiya


            	Jesr Diyala


            	Abu Disher


            	Raghiba Khatoun


            	Arab Jijur


            	Al-Awashosh


            	Al-Fathel


            	hoor Rajab


            	Al-Ubedy


            	Hifah Street


            	Al-Wazireya

          


          


          Baghdad's major streets


          Source: stripes.com


          
            	Haifa Street


            	Al-Rashid Street -- the city's main street, stretching from North Gate to South Gate.


            	Hilla Road -- Runs from the South into Baghdad via Yarmouk (Baghdad)


            	Caliphs Street -- site of historical mosques and churches.


            	Sadoun Street -- stretching from Liberation Square to Masbah


            	Mohammed Al-Qassim highway near Adhamiyah


            	Abu Nuwas Street -- runs along the Tigris from the from Jumhouriya Bridge to the 14 July Suspended Bridge


            	Damascus Street -- goes from Damascus Square to the International Airport Road


            	Mutanabbi Street -- A street with numerous bookshops, named after the 10th century Iraqi poet Al-Mutanaby


            	Rabia Street


            	Arbataash Tamuz (14th July) Street ( Mosul Road)


            	Muthana al-Shaibani Street


            	Bor Saeed (Port Said) Street


            	Thawra Street


            	Al Qanat Street -- runs through Baghdad north-south


            	Al Khat al Sare'a - Mohammed al Qasim (High Speed lane) - runs through bagdhad, north -south


            	Al Sinaa Street (Industry St.) runs by the University of Technology - centre of computers trade in Baghdad.


            	Al Nidhal Street


            	Al Rasheed Street -- Downtown Baghdad


            	Al Jamhuriah Street -- Downtown Baghdad


            	Falastin (Palestine) Street


            	Tariq el Muaskar -- (Al Rasheed Camp Road)


            	Matar Baghdad Al-Dawli (Airport Road)

          


          


          Town twinning (sister cities)
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            Retrieved from " http://en.wikipedia.org/wiki/Baghdad"
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          The Bah' Faith is a religion founded by Bah'u'llh in nineteenth-century Persia. There are an estimated five to six million Bah's around the world in more than 200 countries and territories.


          Bah' teachings emphasize the spiritual oneness of humanity and the underlying unity of the major world religions. Religious history is seen to have unfolded through the influence of a series of divinely sent messengers, each of whom established a religion that was suited to the needs of the time. These messengers have included Abraham, Moses, Zoroaster, the Buddha, Krishna, Jesus, Muhammad and, most recently, the Bb and Bah'u'llh. In Bah' belief, each messenger taught that other messengers would follow, and Bah'u'llh's claims and teachings fulfil the eschatological promises of previous scriptures. Humanity is understood to be involved in a process of collective evolution, and the need of the present time is for the gradual establishment of peace, justice and unity on a global scale.


          The word "Bah'" (/bhɒːʔiː/, /bəˈhai/, Persian: بهائی) is used either as an adjective to refer to the Bah' Faith or as a term for a follower of Bah'u'llh, and the word is not a noun meaning the religion as a whole. It is derived from the Arabic Bah, meaning "glory" or "splendour". "Bahaism" (or "Baha'ism") has been used in the past but is fading from use.


          


          Beliefs


          The Bah' teachings are often summarized by referring to three core principles: the unity of God, the unity of religion, and the unity of humankind. Many Bah' beliefs and practices are rooted in these priorities; but taken alone these would be an over-simplification of Bah' teachings.


          


          God
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          The Bah' writings describe a single, imperishable God, the creator of all things, including all the creatures and forces in the universe. The existence of God is thought to be eternal, without a beginning or end, and is described as "a personal God, unknowable, inaccessible, the source of all Revelation, eternal, omniscient, omnipresent and almighty." Though inaccessible directly, God is nevertheless seen as conscious of his creation, with a will and purpose. In Bah' belief, God expresses this will in many ways, including through a series of divine messengers referred to as Manifestations of God or sometimes divine educators. In expressing God's intent, these manifestations are seen to establish religion in the world and to enable a relationship with God.


          Bah' teachings state that God is too great for humans to fully comprehend, or to create a complete and accurate image, by themselves; human understanding of God is through his revelation via his Manifestations of God. In the Bah' religion God is often referred to by titles and attributes (e.g. the All-Powerful, or the All-Loving), and there is a substantial emphasis on monotheism, and an interpretation of such doctrines as the Trinity in a symbolic rather than literal sense. The Bah' teachings state that the attributes which are applied to God are used to translate Godliness into human terms and also to help individuals concentrate on their own attributes in worshipping God to develop their potentialities on their spiritual path. According to the Bah' teachings the human purpose is to learn to know and love God through such methods as prayer and reflection.
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          Religion


          Bah' notions of progressive religious revelation result in their accepting the validity of most of the world's religions, whose founders and central figures are seen as Manifestations of God. Religious history is interpreted as a series of dispensations, where each manifestation brings a somewhat broader and more advanced revelation, suited for the time and place in which it was expressed. Specific religious social teachings (e.g. the direction of prayer, or dietary restrictions) may be revoked by a subsequent manifestation so that a more appropriate requirement for the time and place may be established. Conversely, certain general principles (e.g. neighbourliness, or charity) are seen to be universal and consistent. In Bah' belief, this process of progressive revelation will not end; however, it is believed to be cyclical. Bah's do not expect a new manifestation of God to appear within 1000 years of Bah'u'llh's revelation.


          Bah' beliefs are sometimes described as syncretic combinations of earlier religions' beliefs. Bah's, however, assert that their religion is a distinct tradition with its own scriptures, teachings, laws, and history. Its religious background in Shi'a Islam is seen as analogous to the Jewish context in which Christianity was established. Bah's describe their faith as an independent world religion, differing from the other traditions only in its relative age and in the appropriateness of Bah'u'llh's teachings to the modern context. Bah'u'llh is believed to have fulfilled the messianic expectations of these precursor faiths.


          


          Human beings
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          The Bah' writings state that human beings have a "rational soul", and that this provides the species with a unique capacity to recognize God's station and humanity's relationship with its creator. Every human is seen to have a duty to recognize God through his messengers, and to conform to their teachings. Through recognition and obedience, service to humanity and regular prayer and spiritual practice, the Bah' writings state that the soul becomes closer to God, the spiritual ideal in Bah' belief. When a human dies, the soul passes into the next world, where its spiritual development in the physical world becomes a basis for judgment and advancement in the spiritual world. Heaven and Hell are taught to be spiritual states of nearness or distance from God that describe relationships in this world and the next, and not physical places of reward and punishment achieved after death.


          The Bah' writings emphasize the essential equality of human beings, and the abolition of prejudice. Humanity is seen as essentially one, though highly varied; its diversity of race and culture are seen as worthy of appreciation and tolerance. Doctrines of racism, nationalism, caste, social class and gender-based hierarchy are seen as artificial impediments to unity. The Bah' teachings state that the unification of humankind is the paramount issue in the religious and political conditions of the present world.


          


          Demographics
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          Bah' sources usually estimate the worldwide Bah' population to be above 5 million. Most encyclopedias and similar sources estimate between 5 and 6 million Bah's in the world in the early twenty-first century.


          From its origins in the Persian and Ottoman Empires, by the early 20th century there are a number of converts in South and South East Asia, Europe, and North America. During the 1950s and 1960s vast travel teaching efforts brought the religion to almost every country and territory of the world. By the 1990s Bah's were developing programs for systematic consolidation on a large scale, and the early 21st century saw large influxes of new adherents around the world.


          According to The World Almanac and Book of Facts 2004:


          
            
              	

              	The majority of Bah's live in Asia (3.6 million), Africa (1.8 million), and Latin America (900,000). According to some estimates, the largest Bah' community in the world is in India, with 2.2 million Bah's, next is Iran, with 350,000, and the U.S., with 150,000. Aside from these countries, numbers vary greatly. Currently, no country has a Bah' majority.

              	
            

          


          The Bah' religion was listed in The Britannica Book of the Year (1992present) as the second most widespread of the world's independent religions in terms of the number of countries represented. Britannica claims that it is established in 247 countries and territories; represents over 2,100 ethnic, racial, and tribal groups; has scriptures translated into over 800 languages; and has seven million adherents worldwide [2005]. Additionally, Bah's have self organized in most of the nations of the earth.


          The Bah' religion was ranked by the FP magazine as the world's second fastest growing religion, with growth rate of 1.70 percent.


          


          Teachings


          


          Summary


          Shoghi Effendi, the appointed head of the religion from 1921 to 1957, wrote the following summary of what he considered to be the distinguishing principles of Bah'u'llh's teachings, which, he said, together with the laws and ordinances of the Kitb-i-Aqdas constitute the bed-rock of the Bah' Faith:


          
            
              	

              	The independent search after truth, unfettered by superstition or tradition; the oneness of the entire human race, the pivotal principle and fundamental doctrine of the Faith; the basic unity of all religions; the condemnation of all forms of prejudice, whether religious, racial, class or national; the harmony which must exist between religion and science; the equality of men and women, the two wings on which the bird of humankind is able to soar; the introduction of compulsory education; the adoption of a universal auxiliary language; the abolition of the extremes of wealth and poverty; the institution of a world tribunal for the adjudication of disputes between nations; the exaltation of work, performed in the spirit of service, to the rank of worship; the glorification of justice as the ruling principle in human society, and of religion as a bulwark for the protection of all peoples and nations; and the establishment of a permanent and universal peace as the supreme goal of all mankindthese stand out as the essential elements [which Bah'u'llh proclaimed].

              	
            

          


          


          Social principles


          The following 12 principles are frequently listed as a quick summary of the Bah' teachings. They are derived from transcripts of speeches given by `Abdu'l-Bah during his tour of Europe and North America in 1912. The list is not authoritative and a variety of such lists circulate.


          
            	Unity of God


            	Unity of religion


            	Unity of humankind


            	Gender equality


            	Elimination of all forms of prejudice


            	World peace


            	Harmony of religion and science


            	Independent investigation of truth


            	Universal compulsory education


            	Universal auxiliary language


            	Obedience to government and non-involvement in partisan politics


            	Elimination of extremes of wealth and poverty

          


          With specific regard to the pursuit of world peace, Bah'u'llh prescribed a world-embracing Collective Security arrangement as necessary for the establishment of a lasting peace.


          


          Mystical teachings


          Although the Bah' teachings have a strong emphasis on social and ethical issues, there exist a number of foundational texts that have been described as mystical. The Seven Valleys is considered Bah'u'llh's "greatest mystical composition." It was written to a follower of Sufism, in the style of `Attar. It was first translated into English in 1906, becoming one of the earliest available books of Bah'u'llh to the West. The Hidden Words is another book written by Bah'u'llh during the same period, containing 153 short passages in which Bah'u'llh claims to have taken the basic essence of certain spiritual truths and written them in brief form.


          


          Covenant


          The Bah' teachings speak of both a "Greater Covenant", being universal and endless, and a "Lesser Covenant", being unique to each religious dispensation. The Lesser Covenant is viewed as an agreement between a Messenger of God and his followers and includes social practices and the continuation of authority in the religion. At this time Bah's view Bah'u'llh's revelation as a binding lesser covenant for his followers; in the Bah' writings being firm in the covenant is considered a virtue to work toward. The Greater Covenant is viewed as a more enduring agreement between God and mankind, where a manifestation of God is expected to appear approximately every 1000 years.


          With unity as an essential teaching of the religion, Bah's follow an administration they believe is divinely ordained, and therefore see attempts to create schisms and divisions as efforts that are contrary to the teachings of Bah'u'llh. Throughout Bah' history schisms have occurred over the succession of authority. Bah' divisions have had relatively little success and have failed to attract a sizeable following. The followers of such divisions are regarded as Covenant-breakers and shunned, essentially excommunicated.


          


          History


          
            
              	
                Bah' timeline
                

              
            


            
              	1844

              	
                The Bb declares his mission in Shiraz, Iran
                

              
            


            
              	1850

              	
                The Bb is publicly executed in Tabriz, Iran
                

              
            


            
              	1852

              	Thousands of Bbs are executed
            


            
              	

              	
                Bah'u'llh is imprisoned and forced into exile
                

              
            


            
              	1863

              	Bah'u'llh first announces his claim that he is the Promised One
            


            
              	

              	
                He is forced to leave Baghdad for Constantinople, then Adrianople
                

              
            


            
              	1868

              	
                Bah'u'llh is forced into harsher confinement in `Akk, Palestine
                

              
            


            
              	1892

              	Bah'u'llh dies at the age of 75 near `Akk
            


            
              	

              	
                His will appointed `Abdu'l-Bah as successor
                

              
            


            
              	1908

              	
                `Abdu'l-Bah is released from prison
                

              
            


            
              	1921

              	`Abdu'l-Bah dies in Haifa
            


            
              	

              	
                His will appoints Shoghi Effendi as Guardian
                

              
            


            
              	1963

              	The Universal House of Justice is first elected
            

          


          Bah' history is often traced through a sequence of leaders, beginning with the Bb's May 23, 1844 declaration in Shiraz, and ultimately resting on an administrative order established by the central figures of the religion. The tradition was mostly isolated to the Persian and Ottoman empires until after the death of Bah'u'llh in 1892, at which time he had followers in thirteen countries of Asia and Africa. Under the leadership of his son, `Abdu'l-Bah, the religion gained a footing in Europe and America, and was consolidated in Iran, where it still suffered intense persecution. After the death of `Abdu'l-Bah in 1921, the leadership of the Bah' community entered a new phase, evolving from that of a single individual to an administrative order with a system of both elected bodies and appointed individuals.


          


          The Bb


          
            [image: Shrine of the B�b in Haifa, Israel.]

            
              Shrine of the Bb in Haifa, Israel.
            

          


          On October 23rd 1844 Siyyid `Al-Muhammad of Shiraz, Iran proclaimed that he was "the Bb" (الباب "the Gate"), after a Shi`a religious concept. His followers were therefore known as Bbs. As the Bb's teachings spread, which the Islamic clergy saw as a threat, Bbs came under increased persecution, at times being forced to choose between renouncing their beliefs or being killed. Several military confrontations took place between government and Bb forces. The Bb himself was imprisoned and eventually executed in 1850.


          Bah's see the Bb as the forerunner of the Bah' Faith, because the Bb's writings introduced the concept of " He whom God shall make manifest", a Messianic figure whose coming, according to Bah's, was announced in the scriptures of all of the world's great religions, and whom Bah'u'llh, the founder of the Bah' Faith, claimed to be in 1863. The Bb's tomb, located in Haifa, Israel, is an important place of pilgrimage for Bah's. The remains of the Bb were brought secretly from Iran to the Holy Land and were eventually interred in the tomb built for them in a spot specifically designated by Bah'u'llh.


          


          Bah'u'llh


          Mrz Husayn `Al of Nr was one of the early followers of the Bb, who later took the title of Bah'u'llh. He was arrested and imprisoned for this involvement in 1852. Bah'u'llh relates that in 1853, while incarcerated in the dungeon of the Syh-Chl in Tehran, he received the first intimations that he was the one anticipated by the Bb.


          Shortly thereafter he was expelled from Tehran to Baghdad, in the Ottoman Empire; then to Constantinople (now Istanbul); and then to Adrianople (now Edirne). In 1863, at the time of his banishment from Baghdad to Constantinople, Bah'u'llh declared his claim to a divine mission to his family and followers. Tensions then grew between him and Subh-i-Azal, the appointed leader of the Bbs who did not recognize Bah'u'llh's claim. Throughout the rest of his life Bah'u'llh's gained the allegiance of most of the Bbs, who came to be known as Bah's. Beginning in 1866, he began declaring his mission as a Messenger of God in letters to the world's religious and secular rulers, including Pope Pius IX, Napoleon III, and Queen Victoria.


          Bah'u'llh was banished by Sultan Abdlziz a final time to the Ottoman penal colony of `Akk, in present-day Israel. Towards the end of his life, the strict and harsh confinement was gradually relaxed, and he was allowed to live in a home near `Akk, while still officially a prisoner of that city. He died there in 1892. Bah's regard his resting place at Bahj as the Qiblih to which they turn in prayer each day. During his lifetime, Bah'u'llh left a large volume of writings. The Kitb-i-Aqdas (The Most Holy Book), and the Kitb-i-qn (The Book of Certitude) are recognized as major theological works, and the Hidden Words and the Seven Valleys as mystical treatises.


          [bookmark: .60Abdu.27l-Bah.C3.A1]


          `Abdu'l-Bah


          `Abbs Effendi was Bah'u'llh's eldest son, known by the title of `Abdu'l-Bah (Servant of Bah). His father left a Will that appointed `Abdu'l-Bah as the leader of the Bah' community, and designated him as the "Centre of the Covenant", "Head of the Faith", and the sole authoritative interpreter of Bah'u'llh's writings.


          `Abdu'l-Bah had shared his father's long exile and imprisonment, which continued until `Abdu'l-Bah's own release as a result of the Young Turk Revolution in 1908. Following his release he led a life of travelling, speaking, teaching, and maintaining correspondence with communities of believers and individuals, expounding the principles of the Bah' Faith.


          


          Bah' administration


          Bah'u'llh's Kitb-i-Aqdas and The Will and Testament of `Abdu'l-Bah are foundational documents of the Bah' administrative order. Bah'u'llh established the elected Universal House of Justice, and `Abdu'l-Bah established the appointed hereditary Guardianship and clarified the relationship between the two institutions. In his Will, `Abdu'l-Bah appointed his eldest grandson, Shoghi Effendi, as the first Guardian of the Bah' Faith.


          Shoghi Effendi throughout his lifetime translated Bah' texts; developed global plans for the expansion of the Bah' community; developed the Bah' World Centre; carried on a voluminous correspondence with communities and individuals around the world; and built the administrative structure of the religion, preparing the community for the election of the Universal House of Justice. He died in 1957 under conditions that did not allow for a successor to be appointed.


          At local, regional, and national levels, Bah's elect members to nine-person Spiritual Assemblies, which run the affairs of the religion. There are also appointed individuals working at various levels, including locally and internationally, which perform the function of propagating the teachings and protecting the community. The latter do not serve as clergy, which the Bah' Faith does not have.


          The Universal House of Justice, first elected in 1963, remains the successor and supreme governing body of the Bah' Faith, and its 9 members are elected every five years by the members of all National Spiritual Assemblies. Any male Bah', 21 years or older, is eligible to be elected to the Universal House of Justice; all other positions are open to male and female Bah's.


          


          Involvement in society


          


          Work


          Monasticism is forbidden, and Bah's attempt to ground their spirituality in ordinary daily life. Performing useful work, for example, is not only required but considered a form of worship. Bah'u'llh prohibited a mendicant and ascetic lifestyle, encouraging Bah's to "Be anxiously concerned" with the needs of society. The importance of self-exertion and service to humanity in one's spiritual life is emphasised further in Bah'u'llh's writings, where he states that work done in the spirit of service to humanity enjoys a rank equal to that of prayer and worship in the sight of God.
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              Bah' gardens in Haifa, Israel.
            

          


          


          United Nations


          Bah'u'llh wrote of the need for world government in this age of humanity's collective life. Because of this emphasis many Bah's have chosen to support efforts of improving international relations through organizations such as the League of Nations and the United Nations. The Bah' International Community is an agency under the direction of the Universal House of Justice in Haifa, and has consultative status with the following organizations:


          
            	United Nations Economic and Social Council (ECOSOC)


            	United Nations Children's Fund (UNICEF)


            	World Health Organization (WHO)


            	United Nations Development Fund for Women (UNIFEM)


            	United Nations Environment Programme (UNEP)

          


          The Bah' International Community has offices at the United Nations in New York and Geneva and representations to United Nations regional commissions and other offices in Addis Ababa, Bangkok, Nairobi, Rome, Santiago, and Vienna. In recent years an Office of the Environment and an Office for the Advancement of Women were established as part of its United Nations Office. The Bah' Faith has also undertaken joint development programs with various other United Nations agencies. In the 2000 Millennium Forum of the United Nations a Bah' was invited as the only non-governmental speaker during the summit. See this article for further information on the relationship between the Bah' International Community and the United Nations.


          


          International plans


          In 1937 Shoghi Effendi launched a seven year plan for the Bah's of North America , followed by another in 1946. In 1953, he launched the first international plan, the Ten Year World Crusade. This plan included extremely ambitious goals for the expansion of Bah' communities and institutions, the translation of Bah' texts into several new languages, and the sending of Bah' pioneers into previously unreached nations. He announced in letters during the Ten Year Crusade that it would be followed by other plans under the direction of the Universal House of Justice, which was elected in 1963 at the culmination of the Crusade. The House of Justice then launched a nine year plan in 1964, and a series of subsequent multi-year plans of varying length and goals followed, guiding the direction of the international Bah' community.


          


          Current international plan


          Since the late 1990s the House of Justice has been directing communities to prepare for large-scale expansion, organizing localities into "clusters", creating new institutions such as Regional Councils and strengthening the various "training institutes". The recently completed five-year plan (20012006) focused on developing institutions and creating the means to "sustain large-scale expansion and consolidation" (Riḍvn 158). Since 2001 the Bah's around the world have been specifically encouraged to focus on children's classes, devotional gatherings, and a systematic study of the religion, known as study circles. A new focus was added in December 2005 with the addition of " junior youth" classes to the core activities, focusing on education for those between 11 and 14.


          The second five-year plan (20062011) was launched by the Universal House of Justice in April 2006; it calls upon the Bah's of the world to establish advanced patterns of growth and community development in over 1,500 "clusters" around the world. It also alludes to a possible tier-election process for Local Spiritual Assemblies in localities with many Bah's. The years from 2001 until 2021 represent four successive five-year plans, culminating in the centennial anniversary of the passing of `Abdu'l-Bah.


          


          Study circles


          Along with a focus on consolidation has come a systematic approach to education and community development. The "study circles" are intended to be sustainable and self-perpetuating on a large scale. Participants complete a sequence of workbooks in small groups, facilitated by a tutor, and upon completion of the sequence a participant can then go on to facilitate study circles for others.


          The main sequence of courses for all localities is the books of the Ruhi Institute, whose materials were originally designed for use in Colombia. The first book studies three themes: the Bah' texts, prayer, and life and death. Subsequent themes include the education of children, the lives of the Bb and Bah'u'llh, service, and others.


          


          Social practices


          


          Laws
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              Students of School for Girls, Tehran, 13 August 1933. This photograph may be of the students of Tarbiayt School for Girls which was established by the Bah' Community of Tehran in 1911; the school was closed by government decree in 1934. Source: History of Bah' Educational Efforts in Iran.
            

          


          The laws of the Bah' Faith primarily come from the Kitb-i-Aqdas, written by Bah'u'llh. The following are a few examples of basic laws and religious observances,


          
            	Bah's over the age of 15 should recite an obligatory prayer each day. There are three such prayers among which one can be chosen each day.


            	Backbiting and gossip are prohibited and denounced.


            	Adult Bah's in good health observe a nineteen-day sunrise-to-sunset fast each year from March 2 through March 20.


            	Bah's are forbidden to drink alcohol or to take drugs, unless prescribed by doctors.


            	Sexual relationships are permitted only between a husband and wife, and thus premarital or homosexual sex activity is forbidden.


            	Gambling is forbidden.

          


          While some of the laws from the Kitb-i-Aqdas are applicable at the present time and may be enforced to a degree by the administrative institutions, Bah'u'llh has provided for the progressive application of other laws that are dependent upon the existence of a predominantly Bah' society. The laws, when not in direct conflict with the civil laws of the country of residence, are binding on every Bah', and the observance of personal laws, such as prayer or fasting, is the sole responsibility of the individual.


          


          Places of worship
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              Bah' House of Worship, Langenhain, Germany
            

          


          Most Bah' meetings occur in individuals' homes, local Bah' centers, or rented facilities. Worldwide, there are currently seven Bah' Houses of Worship, basically one per continent, with an eighth under construction in Chile. Bah' writings refer to an institution called a "Mashriqu'l-Adhkr" (Dawning-place of the Mention of God), which is to form the centre of a complex of institutions including a hospital, university, and so on. Only the first ever Mashriqu'l-Adhkr in `Ishqbd, Turkmenistan, was built to such a degree.


          


          Marriage


          Bah' marriage is the union of a man and a woman. Its purpose is mainly to foster spiritual harmony, fellowship and unity between the two partners and to provide a stable and loving environment for the rearing of children. The Bah' teachings on marriage call it a fortress for well-being and salvation and place marriage and the family as the foundation of the structure of human society. Bah'u'llh highly praised marriage, declaring it an eternal command of God, also discouraging divorce and homosexuality, and requiring chastity outside of marriage; Bah'u'llh taught that a husband and wife should strive to improve the spiritual life of each other. Interracial marriage is also highly praised throughout Bah' scripture.


          Bah's intending to marry "should study each other's character and spend time getting to know each other before they decide to marry, and when they do marry it should be with the intention of establishing an eternal bond." Although parents should not choose partners for their children, once two individuals decide to marry, they must receive the consent of all living biological parents, even if one partner is not a Bah'. The Bah' marriage ceremony is simple; the only compulsory part of the wedding is the reading of the wedding vows prescribed by Bah'u'llh which both the groom and the bride read, in the presence of two witnesses. The vows are "We will all, verily, abide by the Will of God."


          


          Symbols
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              The calligraphy of the Greatest Name
            

          


          The official symbol of the Bah' Faith is the five-pointed star, but a nine-pointed star is more frequently used. The ringstone symbol and calligraphy of the Greatest Name are also often encountered. The former consists of two stars interspersed with a stylized Bah (بهاء "splendor" or "glory") whose shape is meant to recall the three onenesses. The Greatest Name is Y Bah'u'l-Abh (يا بهاء الأبهى "O Glory of the Most Glorious!"), rendered in Arabic calligraphy.



          


          Calendar


          The Bah' calendar is based upon the calendar established by the Bb. The year consists of 19 months of 19 days, with four or five intercalary days, to make a full solar year. The Bah' New Year corresponds to the traditional Persian New Year, called Naw Rz, and occurs on the vernal equinox, March 21, at the end of the month of fasting. Bah' communities gather at the beginning of each month at a meeting called a Feast for worship, consultation and socializing.


          Each of the 19 months is given a name which is an attribute of God; some examples include Bah (Splendour), Ilm (Knowledge), and Jaml (Beauty). The Bah' week is familiar in that it consists of seven days, with each day of the week also named after an attribute of God; some examples include Istiqll (Independence), Kaml (Perfection) and Idl (Justice). Bah's observe 11 Holy Days throughout the year, with work suspended on 9 of these. These days commemorate important anniversaries in the history of the religion.


          


          Persecution
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              The Bah' cemetery in Yazd after its desecration by the government
            

          


          Bah's continue to be persecuted in Islamic countries, especially Iran, where over 200 believers were executed between 1978 and 1998. The marginalization of the Iranian Bah's by current governments is rooted in historical efforts by Shi`a clergy to persecute the religious minority. When the Bb started attracting a large following, the clergy hoped to stop the movement from spreading by stating that its followers were enemies of God, and these led to mob attacks and public executions. Starting in the twentieth century, in addition to repression that impacted individual Bah's, centrally-directed campaigns that targeted the entire Bah' community and institutions were initiated. In one case in Yazd in 1903 more than 100 Bah's were killed. Later on Bah' schools, such as the Tarbiyat boys' and girl's schools in Tehran, were closed in the 1930s and '40s, Bah' marriages were not recognized and Bah' texts was censored.


          During the reign of Mohammad Reza Pahlavi, due to the growing nationalism and the economic difficulties in the country, the Shah gave up control over certain religious affairs to the clergy of the country. This resulted in a campaign of persecution against the Bah's. They approved and coordinated the anti-Bah' campaign to incite public passion against the Bah's started in 1955 and included the spreading of anti-Bah' propaganda in national radio stations and official newspapers. In the late 1970s the Shah's regime, due to criticism that he was pro-Western, consistently lost legitimacy. As the anti-Shah movement gained ground and support, revolutionary propaganda was spread that some of the Shah's advisors were Bah's. Bah's were portrayed as economic threats, supporters of Israel and the West and popular hatred for the Bah's increased.


          Since the Islamic Revolution of 1979 Iranian Bah's have regularly had their homes ransacked or been banned from attending university or holding government jobs, and several hundred have received prison sentences for their religious beliefs, most recently for participating in study circles. Bah' cemeteries have been desecrated and property seized and occasionally demolished, including the House of Mrz Buzurg, Bah'u'llh's father. The House of the Bb in Shiraz has been destroyed twice, and is one of three sites to which Bah's perform pilgrimage.


          According to a US panel, attacks on Bah's in Iran have increased since Mahmoud Ahmadinejad became president. The United Nations Commission on Human Rights revealed an October 2005 confidential letter from Command Headquarters of the Armed Forces of Iran to identify Bah's and to monitor their activities. Due to these actions, the Special Rapporteur of the United Nations Commission on Human Rights stated on March 20, 2006, that she "also expresses concern that the information gained as a result of such monitoring will be used as a basis for the increased persecution of, and discrimination against, members of the Bah' faith, in violation of international standards The Special Rapporteur is concerned that this latest development indicates that the situation with regard to religious minorities in Iran is, in fact, deteriorating." On May 14, 2008, members of an informal body known as the Friends that oversaw the needs of the Bah' community in Iran were arrested and taken to Evin prison.


          The Bah's in Egypt have also faced hardship; on December 16, 2006 the Supreme Administrative Council of Egypt ruled the government may not recognize the Bah' Faith in official identification numbers. The ruling left Egyptian Bah's unable to obtain government documents, including ID cards, birth, death, marriage or divorce certificates, or passports, all of which require a person's religion to be listed. They also could not be employed, educated, treated in hospitals or vote, among other things. On January 29, 2008 Cairo's court of Administrative Justice, ruling on two related court cases, ruled in favour of the Bah's, allowing them to obtain birth certificates and identification documents, so long as they omit their religion on court documents, however as of April 22, 2008 the Egyptian Ministry of Interior has yet to implement the ruling, and Bah's remain without identification cards.


          


          Reactions


          Bernard Lewis states that the Muslim laity and Islamic authorities have always had great difficulty in accommodating post-Islamic monotheistic religions such as the Bah' Faith, since the followers of such religions cannot be dismissed either as benighted heathens, like the polytheists of Asia and the animists of Africa, nor as outdated precursors, like the Jews and Christians. Moreover, their very existence presents a challenge to the Islamic doctrine of the perfection and finality of Muhammad's revelation.
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              	Capital

              (and largest city)

              	Manama

            


            
              	Official languages

              	Arabic
            


            
              	Demonym

              	Bahraini
            


            
              	Government

              	Constitutional Monarchy
            


            
              	-

              	King

              	Hamad ibn Isa Al Khalifah
            


            
              	-

              	Prime Minister

              	Khalifah ibn Sulman Al Khalifah
            


            
              	Independence

              	from United Kingdom
            


            
              	-

              	Date

              	16 December 1971
            


            
              	Area
            


            
              	-

              	Total

              	665km( 189th)

              253 sqmi
            


            
              	-

              	Water(%)

              	0
            


            
              	Population
            


            
              	-

              	2007estimate

              	1,046,814 1( 155th)
            


            
              	-

              	Density

              	1454/km( 7th)

              2,556/sqmi
            


            
              	GDP( PPP)

              	estimate
            


            
              	-

              	Total

              	$19.75 billion( 118th)
            


            
              	-

              	Per capita

              	$23,604( 32nd)
            


            
              	HDI(2007)

              	▲ 0.866(high)( 41st)
            


            
              	Currency

              	Bahraini dinar ( BHD)
            


            
              	Time zone

              	( UTC+3)
            


            
              	Internet TLD

              	.bh
            


            
              	Calling code

              	+973
            


            
              	1

              	Includes 517,368 non-nationals (September 2007 estimate).
            

          


          The Kingdom of Bahrain (in Arabic: مملكة البحرين , Mamlakat al-Baḥrayn, literally Kingdom of the Two Seas) is an island country in the Persian Gulf. Saudi Arabia lies to the west and is connected to Bahrain by the King Fahd Causeway (officially opened on November 25, 1986). Qatar is to the south across the Gulf of Bahrain. The planned QatarBahrain Friendship Bridge will link Bahrain to Qatar as the longest fixed link in the world.


          


          History


          Bahrain is Arabic for "two seas", referring to the sweet water springs that can be found within the salty sea surrounding it Bahrain's strategic location in the Persian Gulf has brought rule and influence from the Assyrians, Babylonians, Persians, and finally the Arabs, under whom the island became Muslim. Bahrain suggested to be associate with Dilmun which is mentioned by Mesopotamian civilizations.. During its history it was called by different names such as Awal, then Mishmahig, when it was a part of the Persian Empire.


          From the 6th to 3rd century B.C. Bahrain was included in Persian Empire by Achaemenians, an Iranian dynasty. From the third century B.C. to arrival of Islam in the seventh A.D., Bahrain was controlled by two other Iranian dynasties of Parthians and Sassanids. By about 250 B.C., Parthian dynasty brought the Persian Gulf under their control and extended their influence as far as Oman. Because they needed to control the Persian Gulf trade route, the Parthians established garrisons in the southern coast of Persian Gulf.
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              Asia in 600 CE, showing the Sassanid Empire before the Arab conquest.
            

          


          In the third century A.D., the Sasanids succeeded the Parthians and held area until the rise of Islam four centuries later. Ardashir, the first ruler of Iranian Sassanians dynasty marched forward Oman and Bahrain and defeat Sanatruq (or Satiran), probably the Parthian governor of Bahrain. At this time, Bahrain incorporated in the southern Sassanid province covering over the Persian Gulfs southern shore plus the archipelago of Bahrain. The southern province of Sasanids was subdivided into three districts of Haggar (now al-Hafuf province, Saudi Arabia), Batan Ardashir (now al-Qatif province, Saudi Arabia), and Msihmahig (In Middle-Persian/Pahlavi means "ewe-fish").


          Until Bahrain adopted Islam in 629AD, it was a centre of Nestorian Christianity. Early Islamic sources describe it as being inhabited by members of the Abdul Qays, Tamim, and Bakr tribes, worshiping the idol "Awal". In 899, a millenarian Ismaili sect, the Qarmatians, seized the country and sought to create a utopian society based on reason and the distribution of all property evenly among the initiates. The Qarmatians caused disruption throughout the Islamic world; they collected tribute from the caliph in Baghdad, and in 930 sacked Mecca and Medina, bringing the sacred Black Stone back to Bahrain where it was held to ransom. They were defeated in 976 by the Abbasids. The final end of the Qarmatians came at the hand of the Arab Uyunid dynasty of al-Hasa, who took over the entire Bahrain region in 1076. They controlled the Bahrain islands until 1235, when the islands were briefly occupied by the ruler of Fars. In 1253, the bedouin Usfurids brought down the Uyunid dynasty and gained control over eastern Arabia, including the islands of Bahrain. In 1330, the islands became tributary to the rulers of Hormuz, though locally the islands were controlled by the Shi'ite Jarwanid dynasty of Qatif.


          Until the late Middle Ages, "Bahrain" referred to the larger historical region of Bahrain that included Ahsa, Qatif (both now within the Eastern Province of Saudi Arabia) and the Awal (now the Bahrain) Islands. The region stretched from Basrah to the Strait of Hormuz in Oman. This was Iqlīm al-Bahrayn "Bahrayn Province." The exact date at which the term "Bahrain" began to refer solely to the Awal archipelago is unknown.
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          In the mid-15th century, the islands came under the rule of the Jabrids, a bedouin dynasty that was also based in al-Ahsa and ruled most of eastern Arabia. The Portuguese invaded Bahrain in 1521 in alliance with Hormuz, seizing it from the Jabrid ruler Migrin ibn Zamil, who was killed in battle. Portuguese rule lasted for nearly 80 years, during which they depended mostly on Sunni Persian governors.


          The Portuguese were expelled from the islands in 1602 by Abbas I of the Safavid dynasty of Iran, who instituted Shi'ism as the official religion in Bahrain. The Iranian rulers retained sovereignty over the islands, with some interruptions, for nearly two centuries. For most of that period, they resorted to governing Bahrain indirectly, either through Hormuz or through local Sunni Arab clans, such as the Huwala. During this period, the islands suffered two serious invasions by the Ibadhis of Oman in 1717 and 1738. In 1753, the Huwala clan of Al Madhkur invaded Bahrain on behalf of the Iranians, restoring direct Iranian rule.


          In 1783, an alliance of Sunni Arab clans from the Arabian coast, led by the Al Khalifa, invaded and took control of Bahrain from the Persians and their Huwala allies, establishing an independent emirate. The Al Khalifa, however, had to weather a series of Omani invasions between 1799 and 1828. It was under the Al Khalifa's rule, in 1845, that a section of the Dawasir tribe from southern Nejd settled in Bahrain. The Al Khalifa at times extended their authority to the northern shores of Qatar and the fort of Dammam on the Arabian coast.


          After the Saudis conquered al-Hasa and Qatif in 1796, the Al Khalifa briefly became their tributaries. When the Saudis re-established their power in the region in the 19th century, they attempted again to bring the emirate of Bahrain under their control, resulting in many battles and skirmishes between the two dynasties. This, however, was opposed by the British, who by that time had become highly influential in the Persian Gulf, viewing it as essential to their control of India. Britain's policy in the Persian Gulf at this time stipulated "uncompromising opposition" to the Saudis in Bahrain. In 1859, a British naval squadron was sent to protect the islands, and the British resident in the Persian Gulf notified the Saudi ruler Faisal ibn Turki Al Saud that it viewed Bahrain as an "independent emirate." In 1861, the British imposed a protection treaty on the emir of Bahrain, ending Saudi efforts to bring the islands under their sphere of influence. The treaty was the culmination of a series of treaties with the British, beginning in 1820. The country remained a British protectorate until 1971. The population of the island at the time was estimated to be around 70,000 persons. In the early 1920s the islands were rocked by disturbances between the Dawasir and the Shi'ite Baharna of Bahrain. As a result, most of the Dawasir were compelled to leave Bahrain and settle on the Arabian mainland as subjects of Ibn Saud.


          Oil was discovered in 1932 and brought rapid modernization to Bahrain. Bahrain was the first place in the region to find oil. This discovery made relations with the United Kingdom closer, as evidenced by the British establishing more bases there. British influence would continue to grow as the country developed, culminating with the appointment of Charles Belgrave as an advisor; Belgrave established modern education systems in Bahrain.


          After World War II, increasing anti-British sentiment spread throughout the Arab World and led to riots in Bahrain. The riots focused on the Jewish community, which counted among its members distinguished writers and singers, accountants, engineers and middle managers working for the Oil Company, textile merchants with business all over the peninsula [Jews were not allowed to settle permanently in Saudi Arabia], and free professionals. Following the events of 1947, most members of Bahrain's Jewish community abandoned their properties and evacuated to Bombay, later settling in Palestine (later Israel - Tel Aviv's Pardes Chana neighbourhood) and the United Kingdom. As of 2007, 36 Jews remained in the country. The issue of compensation was never settled.


          In 1960, the United Kingdom put Bahrain's future to international arbitration and requested that the United Nations Secretary-General take on this responsibility. In 1970, Iran laid claim to Bahrain and the other Persian Gulf islands. However, in an agreement with the United Kingdom it agreed to "not pursue" its claims on Bahrain if its other claims were realized. The following plebiscite saw Bahrainis confirm their Arab identity and independence from Britain. Bahrain to this day remains a member of the Arab League and Cooperation Council for the Arab States of the Gulf.


          The British withdrew from Bahrain on December 16, 1971, making Bahrain an independent emirate. The oil boom of the 1970s greatly benefited Bahrain, but its downturn hurt. However, the country had already begun to diversify its economy, and had benefited from the Lebanese civil war that began in the 1970s; Bahrain replaced Beirut as the Middle East's financial hub as Lebanon's large banking sector was driven out of the country by the war.
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          After the 1979 Islamic revolution in Iran, Bahraini Shī'a fundamentalists in 1981 orchestrated a failed coup attempt under the auspices of a front organization, the Islamic Front for the Liberation of Bahrain. The coup would have installed a Shī'a cleric exiled in Iran, Hujjatu l-Islām Hādī al-Mudarrisī, as supreme leader heading a theocratic government.


          In 1994, a wave of rioting by disaffected Shīa Islamists was sparked by women's participation in a sporting event. During the mid-1990s, the Kingdom was badly affected by sporadic violence between the government and the cleric-led opposition in which over forty people were killed..
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          In March 1999, King Hamad ibn Isa Al Khalifah succeeded his father as head of state and instituted elections for parliament, gave women the right to vote, and released all political prisoners. These moves were described by Amnesty International as representing an "historic period of human rights." The country was declared a kingdom in 2002. It formerly was considered a State and officially called a "Kingdom."


          


          Politics


          Bahrain is a constitutional monarchy headed by the King, Shaikh Hamad bin Isa Al Khalifa; the head of government is the Prime Minister, Shaikh Khalīfa bin Salman al Khalifa, who presides over a cabinet of twenty-three members. Bahrain has a bicameral legislature with a lower house, the Chamber of Deputies, elected by universal suffrage and an upper house, the Shura Council, appointed by the king. Both houses have forty members. The inaugural elections were held in 2002, with parliamentarians serving four year terms; the first round of voting in the 2006 parliamentary election took place on 25 November 2006, and second round run-offs were decided on 2 December 2006. The opening up of politics has seen big gains for both Shīa and Sunnī Islamists in elections, which have given them a parliamentary platform to pursue their policies. This has meant that what are termed "morality issues" have moved further up the political agenda with parties launching campaigns to impose bans on female mannequins displaying lingerie in shop windows, sorcery, and the hanging of underwear on washing lines, as well as change the building by laws to fit one-way glass to houses to prevent residents being able to see out. Analysts of democratization in the Middle East cite the Islamists' references to respect for human rights in their justification for these programmes as evidence that these groups can serve as a progressive force in the region.


          Islamist parties have been particularly critical of the government's readiness to sign international treaties such as the United Nation's International Convention on Civil and Political Rights. At a parliamentary session in June 2006 to discuss ratification of the Convention, Sheikh Adel Mouwda, the former leader of salafist party, Asalah, explained the party's objections: "The convention has been tailored by our enemies, God kill them all, to serve their needs and protect their interests rather than ours. This why we have eyes from the American Embassy watching us during our sessions, to ensure things are swinging their way".


          Both Sunnī and Shī'a Islamists suffered a setback in March 2006 when 20 municipal councillors, most of whom represented religious parties, went missing in Bangkok on an unscheduled stopover when returning from a conference in Malaysia. After the missing councillors eventually arrived in Bahrain they defended their stay at the Radisson Hotel in Bangkok, telling journalists it was a "fact-finding mission", and explaining: "We benefited a lot from the trip to Thailand because we saw how they managed their transport, landscaping and roads."


          Bahraini liberals have responded to the growing power of religious parties by organizing themselves to campaign through civil society in order to defend basic personal freedoms from being legislated away. In November 2005, al Muntada, a grouping of liberal academics, launched " We Have A Right", a campaign to explain to the public why personal freedoms matter and why they need to be defended.


          Women's political rights in Bahrain saw an important step forward when women were granted the right to vote and stand in national elections for the first time in the 2002 election. However, no women were elected to office in that years polls and instead Shī'a and Sunnī Islamists dominated the election, collectively winning a majority of seats. In response to the failure of women candidates, six were appointed to the Shura Council, which also includes representatives of the Kingdoms indigenous Jewish and Christian communities. The country's first female cabinet minister was appointed in 2004 when Dr. Nada Haffadh became Minister of Health, while the quasi-governmental women's group, the Supreme Council for Women, trained female candidates to take part in the 2006 general election. When Bahrain was elected to head the United Nations General Assembly in 2006 it appointed lawyer and women's rights activist Haya bint Rashid Al Khalifa as the President of the United Nations General Assembly , only the third woman in history to head the world body.


          The king recently created the Supreme Judicial Council to regulate the country's courts and institutionalize the separation of the administrative and judicial branches of government; the leader of this court is Mohammed Humaidan.


          On 1112 November 2005, Bahrain hosted the Forum for the Future bringing together leaders from the Middle East and G8 countries to discuss political and economic reform in the region.


          The near total dominance of religious parties in elections has given a new prominence to clerics within the political system, with the most senior Shia religious leader, Sheikh Isa Qassim, playing whats regarded as an extremely important role; according to one academic paper, In fact, it seems that few decisions can be arrived at in Al Wefaq  and in the whole country, for that matter  without prior consultation with Isa Qassim, ranging from questions with regard to the planned codification of the personal status law to participation in elections.


          In 2007, Al Wefaq-backed parliamentary investigations are credited with forcing the government to remove ministers who had frequently clashed with MPs: the Minister of Health, Dr Nada Haffadh (who was also Bahrains first ever female cabinet minister) and the Minister of Information, Dr Mohammed Abdul Gaffar.


          


          Governorates
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          Bahrain is split into five governorates. Until July 3, 2002, it was divided into twelve municipalities; see Municipalities of Bahrain. The governorates are:


          
            	Capital


            	Central


            	Muharraq


            	Northern


            	Southern

          


          For further information, see Decree-Law establishing governorates PDF(732 KiB) from the Bahrain official website.


          


          


          Cities, towns and villages


          Among Bahrain's cities and towns are:


          
            
              	
                
                  	Al Manama


                  	Al Muharraq


                  	Hamad Town


                  	Madinat Isa / Isa Town

                

              

              	

              	
                
                  	Riffa


                  	Jidhafs


                  	Sitrah


                  	Al-Hidd

                

              

              	
                



                


              
            

          


          Bahrain's many small towns and villages include:


          
            
              	
                
                  	A'ali


                  	Abu Saiba


                  	Al Daih


                  	Al Dair


                  	Al Duraz


                  	Al Muqsha

                

              

              	

              	
                
                  	Arad


                  	Askar


                  	Awali


                  	Bani Jamrah


                  	Budaiya


                  	Busaiteen

                

              

              	

              	
                
                  	Galali


                  	Janabiyah


                  	Jannusan


                  	Jaw


                  	Jeblat Hibshi


                  	Jid Alhaj


                  	Jid Ali

                

              

              	

              	
                
                  	Jurdab


                  	Karrana


                  	Ma'ameer


                  	Malkiya


                  	Maqaba


                  	Nabih Saleh


                  	Sar

                

              

              	

              	
                
                  	Salmabad


                  	Samaheej


                  	Sanad


                  	Tubli


                  	Zallaq

                

              

              	
                


              
            

          


          


          Economy


          In a region experiencing an oil boom, Bahrain has the fastest growing economy in the Arab world, the United Nations Economic and Social Commission for Western Asia found in January 2006. Bahrain also has the freest economy in the Middle East according to the 2006 Index of Economic Freedom published by the Heritage Foundation/Wall Street Journal, and is twenty-fifth freest overall in the world. In 2008, Bahrain was named the worlds fastest growing financial centre by the City of Londons Global Financial Centres Index.


          In Bahrain, petroleum production and processing account for about 60% of export receipts, 60% of government revenues, and 30% of GDP. Economic conditions have fluctuated with the changing fortunes of oil since 1985, for example, during and following the Gulf crisis of 1990-91. With its highly developed communication and transport facilities, Bahrain is home to multinational firms. A large share of exports consists of petroleum products made from imported crude oil. Construction proceeds on several major industrial projects. Unemployment, especially among the young, and the depletion of both oil and underground water resources are major long-term economic problems.


          In 2004, Bahrain signed the US-Bahrain Free Trade Agreement, which will reduce certain barriers to trade between the two nations.


          Bahrain in 2007 became the first Arab country to institute unemployment benefits as part of a series of labour reforms instigated under Minister of Labour, Dr. Majeed Al Alawi


          


          Geography
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          Bahrain is a generally flat and arid archipelago, consisting of a low desert plain rising gently to a low central escarpment, in the Persian Gulf, east of Saudi Arabia. The highest point is the 122m Jabal ad Dukhan.


          Bahrain has a total area of 665 km (266 mi), which is slightly larger than the Isle of Man, though it is smaller than the nearby King Fahd International Airport near Dammam, Saudi Arabia (780km or 301mi). As an archipelago of thirty-three islands, Bahrain does not share a land boundary with another country but does have a 161- kilometre (100 mi) coastline and claims a further twelve nautical miles (22km) of territorial sea and a twenty-four nautical mile (44km) contiguous zone. Bahrain's largest islands are Bahrain Island, Muharraq, Umm an Nasan, and Sitrah. Bahrain has mild winters and very hot, humid summers.


          Bahrain's natural resources include large quantities of oil and natural gas as well as fish stocks. Arable land constitutes only 2.82% of the total area. Desert constitutes 92% of Bahrain and periodic droughts and dust storms are the main natural hazards for Bahrainis.


          Environmental issues facing Bahrain include desertification resulting from the degradation of limited arable land, coastal degradation (damage to coastlines, coral reefs, and sea vegetation) resulting from oil spills and other discharges from large tankers, oil refineries, and distribution stations, and illegal land reclamation at places such as Tubli Bay. The agricultural and domestic sectors' over-utilization of the Dammam Aquifer, the principal aquifer in Bahrain, has led to its salinization by adjacent brackish and saline water bodies.


          


          Demographics
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            	Ethnic, Cultural and Religious Groups of Bahrain

          


          The official religion of Bahrain is Islam, which the majority of the population practices. However, due to an influx of immigrants and guest workers from non-Muslim countries, such as India, Philippines and Sri Lanka , the overall percentage of Muslims in the country has declined in recent years. According to the 2001 census, 80% of Bahrain's population was Muslim, 10% were Christian, and 10% practiced other religions.


          There are no official figures for the proportion of Shia and Sunni among the Muslims of Bahrain. Unofficial sources, such as the Library of Congress Country Studies, BBC, and the New York Times, estimate it to be approximately 45% Sunni and 55% Shia. The last official census to include sectarian identification (in 1941) reported 53% as Shia.


          Bahrain has transformed into a cosmopolitan society with mixed communities; two thirds of Bahrain's population consists of Arabs. A Large contingent of people of Iranian descent as well as immigrants and guest workers from South Asia and Southeast Asia are present. A Financial Times published on 31 May 1983 found that "Bahrain is a polyglot state, both religiously and racially. Leaving aside the temporary immigrants of the past ten years, there are at least eight or nine communities on the island."


          The present communities may be classified as:


          
            	Tribals - Sunni Arab bedouin tribes allied to the Al-Khalifa including the Utoob tribes, Dawasir, Al Nuaim, Al Mannai etc.


            	Baharna - Shia Arabs divided between those indigenous to the islands, and the Hassawis hailing from the Eastern Province, Saudi Arabia


            	Howala - descendants of Sunni Arabs who migrated to Persia and returned later on, although some of them are originally Persians.


            	Ajam - ethnic Persians from Shia and Sunni faith.


            	Najdis (also called Hadhar), non-tribal urban Sunni Arabs from Najd in central Arabia. These are families whose ancestors were pearl divers, traders, etc. An example is the Al Gosaibi family.


            	Banyan - Indians who traded with Bahrain and settled before the age of oil (formerly known as the Hunood or Banyan, Arabic: البونيان) -- see also Bania (caste);


            	Afro-Arabs - Descendants of black African slaves from East Africa


            	Bahraini Jews - a tiny Jewish community; and a miscellaneous grouping.

          


          


          Culture


          Bahrain is sometimes described as the "Middle East lite" because it combines modern infrastructure with a Gulf identity and, unlike other countries in the region, its prosperity is not solely a reflection of the size of its oil wealth, but is also related to the creation of an indigenous middle class. This unique socioeconomic development in the Persian Gulf has meant that Bahrain is generally more liberal than its neighbours. While Islam is the main religion, Bahrainis have been known for their tolerance, and churches, a Hindu temple, a Sikh Gurdwara and a Jewish synagogue can be found alongside mosques. The country is home to several communities that have faced persecution elsewhere.
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          It is too early to say whether political liberalisation under King Hamad bin Isa Al Khalifa has augmented or undermined Bahrain's traditional pluralism. The new political space for Shia and Sunni Islamists has meant that they are now more able to pursue programmes that often seek to directly confront this pluralism, yet political reforms have encouraged an opposite trend for society to become more self critical with more willingness to examine previous social taboos. It is now common to find public seminars on once unheard of subjects such as marital problems and sex and child abuse. Another facet of the new openness is Bahrain's status as the most prolific book publisher in the Arab world, with 132 books published in 2005 for a population of 700,000. In comparison, the average for the entire Arab world is seven books published per one million people in 2005, according to the United Nations Development Programme.


          Ali Bahar is the most famous singer in Bahrain. He performs his music with his Band Al-Ekhwa (The Brothers).


          On October 20, 2005, it was reported that Michael Jackson intended to leave the United States permanently in order to seek a new life in Bahrain. Jackson has reportedly told friends that he feels "increasingly Bahraini"after buying a former PM's mansion in Sanad, and is now seeking another property by the seashore. Jackson reportedly moved to Las Vegas, Nevada, in 2006. Other celebrities associated with the Kingdom include singer Shakira and Grand Prix driver Jenson Button, who owns property there.


          In Manama lies the new district of Juffair, predominantly built on reclaimed land. This is the location of the U.S. Naval Support Activity. The concentration of restaurants, bars and nightlife make this area a magnet for U.S. service members and Saudi weekend visitors.


          


          Language


          Arabic is the official language of Bahrain, though English is widely used. Another language spoken by some of the local inhabitants of Bahrain is a dialect of Persian which has been heavily influenced by Arabic. Hindi, Bengali , Urdu and Tagalog are widely spoken amongst the domestic workers, housemaids and construction workers.


          


          Formula One and other motorsports events


          Bahrain has a Formula One race-track, hosting the Gulf Air Grand Prix on 4 April 2004, the first for an Arab country. The race was won by Michael Schumacher of Scuderia Ferrari. This was followed by the Bahrain Grand Prix in 2005. Bahrain has successfully hosted the opening Grand Prix of the 2006 season on 12 March. Both the above races were won by Fernando Alonso of Renault. The 2007 event took place on April 13th, 14th and 15th resulting in victory of Ferrari's Felipe Massa. On Sunday, April 6th, 2008, Ferrari's Felipe Massa once again took the Bahrain Grand Prix victory, with BMW Sauber's Robert Kubica being the first Polish driver on pole position, and BMW's first pole as well.


          In 2006, Bahrain also hosted its inaugural Australian V8 Supercar event dubbed the "Desert 400". The V8s will return every November to the Sakhir circuit. The inaugural round was won by Ford Performance Racing's Jason Bright.


          The Bahrain International Circuit also features a full length drag strip, and the Bahrain Drag Racing Club has organised invitational events featuring some of Europe's top drag racing teams to try and raise the profile of the sport in the Middle East. There has been much speculation about Bahrain hosting a round of the FIA European Drag Racing Championship, but as yet this has not come to fruition due to problems with the track gaining the necessary licence .


          


          Holidays


          
            
              	Date

              	English name

              	Local name

              	
            


            
              	January 1

              	New Year's Day

              	رأس السنة الميلادية

              	
            


            
              	May 1

              	Labour Day

              	عيد العمال

              	
            


            
              	December 16

              	National Day

              	العيد الوطني

              	
            


            
              	December 17

              	Accession Day

              	عيد الجلوس

              	
            


            
              	10th Zilhajjah

              	Feast of the Sacrifice (4 days)

              	Eid ul-Adha

              	Commemorates Ibrahim's willingness to sacrifice his son Ismail; occurs at the 10th day of the month of hajj. i.e. the month of Dhu al-Hijjah
            


            
              	1st Shawal

              	Little Feast (3 days)

              	Eid ul-Fitr

              	Commemorates end of Ramadan
            


            
              	1st Moharram

              	Hijri New Year

              	Muharram

              	Islamic New Year
            


            
              	9th & 10th Moharram

              	Ashura Day

              	Muharram
            


            
              	Last days of Ramadan

              	Al-Isra' wa ul-Miraj

              	Lailat al Miraj

              	Commemorates Muhammad's journey to the Heavens
            


            
              	27th Rajab

              	Al-Isra' wa ul-Miraj

              	Rajab

              	Non Salafi Sunni celebrate Mi'raj i.e. the day Muhammad is alleged to have ascended to heaven
            


            
              	12th Rabiul Awal

              	Prophet Muhammad's birthday

              	Mawlid al-Nabi
            


            
              	9th-10th Moharram

              	Ashoura (2 days)

              	

              	Commemorates the martyrdom of Husayn ibn Ali at the Battle of Karbala
            

          


          On 1 September 2006 Bahrain changed its weekend from being Thursdays and Fridays to Fridays and Saturdays, in order to have a day of the weekend shared with the rest of the world.


          


          Military


          The kingdom has a small but well equipped military called the Bahrain Defense Force. They have a cooperative agreement with the United States Military and have provided the United States a base in Juffair since the early 1990s. This is the home of the United States Navy Central Command ( COMUSNAVCENT) and about 1500 U.S. and coalition military .


          


          Education


          At the beginning of the twentieth century, Quranic schools (Kuttab) were the only form of education in Bahrain. They were traditional schools aimed at teaching children and youth the reading of the Qur'an. After the First World War, Bahrain became open to western influences and a demand for modern educational institutions appeared.


          1919 marked the beginning of modern public school system in Bahrain when Al-Hidaya Al-Khalifia School for boys was opened in Muharraq. In 1926, the Education Committee opened the second public school for boys in Manama and in 1928 the first public school for girls was opened in Muharraq.


          In 2004 King Hamad bin Isa Al-Khalifa introduced a project that uses information communication technology (ICT) to support K12 education in Bahrain. This project is named King Hamad Schools of Future. The objective of this project is to connect and link all schools within the kingdom with the internet.


          In addition to British intermediate schools, the island is served by the Bahrain School (BS). The BS is a United States Department of Defense school that provides a K-12 curriculum including International Baccalaureate offerings.


          There are also private schools that offer either the IB Diploma Programme or UK A-Levels. In 2007, St Christopher's School Bahrain became the first school in Bahrain to offer a choice of IB or A-Levels for students. The British School of Bahrain was listed by The Times newspaper as being one of the top 10 schools outside the United Kingdom.


          Numerous international educational institutions and schools have established links to Bahrain. A few prominent institutions are DePaul University, Bentley College, and NYIT.


          Schooling is paid for by the government. Primary and secondary attendance is high, although it is not compulsory. Bahrain also encourages institutions of higher learning, drawing on expatriate talent and the increasing pool of Bahrain Nationals returning from abroad with advanced degrees. The University of Bahrain has been established for standard undergraduate and graduate study, and the College of Health Sciences  operating under the direction of the Ministry of Health  trains physicians, nurses, pharmacists, and paramedics. The national action charter, passed in 2001, paved the way for the formation of private universities. The first private university was Ahlia University, situated in Manama. The University of London External has appointed MCG as the regional representative office in Bahrain for distance learning programs. MCG is one of the oldest private institutes in the country.


          Institutes have also been opened which educate Asian students, such as the Pakistan Urdu School, the Indian School, Bahrain and the New Indian School, Bahrain.


          


          Tourism
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          Bahrain is a popular tourist destination with over eight million tourists a year. Most of the visitors are from the surrounding Arab states but there is an increasing number of tourists from outside the region thanks to a growing awareness of the kingdoms heritage and its higher profile with regards to the Bahrain Formula One Race Track.


          The Lonely Planet describes Bahrain as "an excellent introduction to the Persian Gulf" because of its authentic Arab heritage and reputation as relatively liberal and modern. The kingdom combines Arab culture, Gulf glitz and the archaeological legacy of five thousand years of civilization. The island is home to castles including Qalat Al Bahrain which has been listed by UNESCO as a World Heritage Site


          The Bahrain National Museum has artifacts from the country's history dating back to the island's first human inhabitation 9000 years ago.


          Some of the major projects underway are Durrat Al Bahrain, Amwaj Islands, Bahrain Bay, Financial Harbour, Areen Resort and Spa, Bahrain City Center, Bahrain Bay, Salam Resort Bahrain, Reef Island, Bahrain Health Island, Diyaar Al Muharraq, Bahrain International Circuit, Riffa Views, Marina West, Al Jazir Beach, World Trade Centre and Abraj Lulu, and the new Iceberg Tower (which is a ski resort) to be opened in 2009.


          

          Bahrain Offical Tourist Website 

          Bahrain Economic Development'


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Bahrain"
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          Baker Island is an uninhabited atoll located just north of the equator in the central Pacific Ocean about 3,100 km (1,670 nmi) southwest of Honolulu. The United States took possession of the island in 1857. The island is almost half way between Hawaii and Australia. Its nearest neighbour is Howland Island 68 kilometers to the north.


          Baker Island National Wildlife Refuge consists of the 405 acre (164 ha) island and a surrounding 30,500 acres (123km) of submerged land. The island is now a National Wildlife Refuge managed by the U.S. Fish and Wildlife Service as an insular area under the U.S. Department of the Interior. Baker Island is an unincorporated and unorganized territory of the U.S..


          Its defense is the responsibility of the United States; though uninhabited, it is visited annually by the U.S. Fish and Wildlife Service. For statistical purposes, Baker is grouped with the United States Minor Outlying Islands.


          


          History
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          Baker was discovered in 1818 by Captain Elisha Folger of the Nantucket whaling ship Equator, who called the island "New Nantucket". In August 1825 Baker was resighted by Captain Obed Starbuck of the Loper, also a Nantucket whaler. The name goes back to Michael Baker, who visited the island in 1834. Other references state that he visited in 1832, and again on August 14, 1839 in the whaler Gideon Howland, to bury an American seaman.


          The United States took possession of the island in 1857, claimed under the Guano Islands Act of 1856. Its guano deposits were mined by the American Guano Company from 1859 to 1878. John T. Arundel and company, a British firm, made the island its headquarters for its guano digging operations in the Pacific from 1886 to 1891. In 1935, a short-lived attempt at colonization was begun.


          The American colonists were landed from the Itasca, the same vessel that brought colonists to neighboring Howland Island, on April 3, 1935. They built a lighthouse, substantial dwellings, and attempted to grow various plants. One sad-looking clump of coconut palms was jokingly called "King-Doyle Park" after two well-known citizens of Hawaii, who were on the Taney in 1938. The clump was the best on the island, planted near a water seep. The dry climate and sea birds, eager for anything upon which to perch, do not give trees or shrubs much chance to get started.. King-Doyle Park was later adopted as a geographical name by the USGS.


          The settlement Meyerton had a population of four American civilians, evacuated in 1942 after Japanese air and naval attacks. During World War II it was occupied by the U.S. military.


          Since the war, Baker has been uninhabited. Feral cats were eradicated from the island in 1964. Public entry is by special-use permit from U.S. Fish and Wildlife Service only and generally restricted to scientists and educators.


          


          Geography
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          Located in the North Pacific Ocean at , the island is tiny at just 1.64 km (405acres) and 4.8 km of coastline. The climate is equatorial, with little rainfall, constant wind, and strong sunshine. The terrain is low-lying and sandy: a coral island surrounded by a narrow fringing reef with a depressed central area. The highest point is 8 meters above sea level.


          There are no natural fresh water resources. The island is treeless, with sparse vegetation consisting of grasses, prostrate vines, low growing shrubs, and some scattered ruins. A cemetery and remnants of structures from early settlement are located near the middle of the west coast. The island is primarily a nesting, roosting, and foraging habitat for seabirds, shorebirds, and marine wildlife.


          The U.S. claims an exclusive economic zone of 200 nautical miles (370km) and territorial sea of 12 nautical miles (22km).


          During the 19351942 colonization attempt the island was most likely on Hawaii time, which was then 10.5 hours behind UTC. Being uninhabited the island's time zone is now unspecified, but it lies in waters whose nautical time zone is 12 hours behind UTC.


          
            [image: Map of the central Pacific Ocean showing Baker Island and nearby Howland Island just north of the Equator and east of Tarawa Atoll.]

            
              Map of the central Pacific Ocean showing Baker Island and nearby Howland Island just north of the Equator and east of Tarawa Atoll.
            

          


          


          Transportation


          There are no ports or harbors, with anchorage available only offshore. There is one boat landing area along the middle of the west coast. There is an abandoned World War II runway, 1,665 meters (5,463 ft) long, which is completely covered with vegetation and unusable.


          Natural hazards: The narrow fringing reef surrounding the island can be a maritime hazard and there is a day beacon near the middle of the west coast.


          


          Similarly named islands


          
            	Baker's Island, Mass.


            	Baker Island - Acadia Nat. Park, Maine

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Baker_Island"
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Location in Azerbaijan
              
            


            
              	Coordinates:
            


            
              	Country

              	Azerbaijan
            


            
              	Government
            


            
              	- Mayor

              	Hajibala Abutalybov
            


            
              	Area
            


            
              	-Total

              	260km(100.4sqmi)
            


            
              	Elevation

              	-28m (-92ft)
            


            
              	Population (2005)
            


            
              	-Total

              	2,036,000
            


            
              	- Density

              	7,830.76/km(20,281.6/sqmi)
            


            
              	Time zone

              	AZT ( UTC+4)
            


            
              	-Summer( DST)

              	AZT ( UTC+5)
            


            
              	Postal code

              	AZ1000
            


            
              	Area code(s)

              	12
            


            
              	Website: BakuCity.az
            

          


          Baku ( Azerbaijani: Bakı), sometimes known as Baqy, Baky or Baki, is the capital, the largest city, and the largest port of Azerbaijan. Located on the southern shore of the Absheron Peninsula, the city consists of two principal parts: the downtown and the old Inner City (21,5 ha). As of January 1, 2005 the population was 2,036,000 of which 153,400 were internally displaced persons and 93,400 refugees. Baku is a member of Organization of World Heritage Cities and Sister Cities International. The city was also bidding for the 2016 Summer Olympics, but was eliminated June 4, 2008.


          Baku is divided into eleven administrative districts, or raions (Azizbayov, Binagadi, Garadagh, Narimanov, Nasimi, Nizami, Sabail, Sabunchu, Khatai, Surakhany and Yasamal) and 48 townships. Among these are the townships on islands in the Baku Bay and the town of Oil Rocks built on stilts in the Caspian Sea, 60 km away from Baku. Was named world's dirtiest city by the Forbes magazine


          


          Etymology


          The name Baku is widely believed to be derived from the old Persian names of the city Bād-kube "باد کوبہ", meaning "Wind-pounded city", in which "Bād" means wind and "Kube" is rooted in the verb "Kubidan", to pound, thus referring to a place where wind is strong and pounding. Indeed, the city is renown for its fierce winter snow storms and harsh winds. It is also believed that Baku refers to Baghkuh, meaning "Mount of God". Baga (now Bagh) and Kaufa (now Kuh) are the Old Persian words for God and Mountain respectively; the name Baghkuh may be compared with Baghdād (God-given) in which dā is the Old Persian word for give. Arabic sources refer to the city as Baku, Bakukh, Bakuya, and Bakuye, all of which seem to come from a Persian name.


          Various different hypotheses were also proposed to explain the etymology of the word "Baku". According L.G.Lopatinski and Ali Huseynzade "Baku" is derived from Turkic word for "hill". Specialist in the Caucasian history, K.P. Patkanov also explaines the name as "hill" but in Lak language.


          The Turkish Islamic Encyclopedia presents the origin of the word Baku as being derived from the words Bey-Kyoy which mean the main city in Turkish.


          


          History


          The first written evidence for Baku is related to the 6th century AD.


          
            
              	Walled City of Baku with the Shirvanshah's Palace and Maiden Tower*
            


            
              	UNESCO World Heritage Site
            


            
              	
                

                [image: The Maiden Tower in old town Baku]
              
            


            
              	Type

              	Cultural
            


            
              	Criteria

              	iv
            


            
              	Reference

              	958
            


            
              	Region**

              	Middle East
            


            
              	Inscription history
            


            
              	Inscription

              	2000 (24th Session)
            


            
              	Endangered

              	2003-
            


            
              	* Name as inscribed on World Heritage List.

              ** Region as classified by UNESCO.
            

          


          The city became important after an earthquake destroyed Shamakhy and in the 12th century, ruling Shirvanshah Ahsitan I made Baku the new capital. In 1501, Safavid Shah Ismail I laid a siege on Baku. At this time the city was however enclosed with the lines of strong walls, which were washed by sea on one side and protected by a wide trench on land. In 1540 Baku was again captured by the Safavid troops. In 1604 the Baku fortress was destroyed by Iranian shah Abbas I.


          
            [image: Coat of arms of the Baku governorate.]

            
              Coat of arms of the Baku governorate.
            

          


          On June 26, 1723, after a lasting siege using cannons, Baku surrendered to the Russians. According to Peter the Great's decree the soldiers of two regiments (2,382 people) were left in the Baku garrison under the command of Prince Baryatyanski, the commandant of the city. In 1795, Baku was invaded by Agha Muhammad Khan Qajar to defend against the tsarist Russia beginning a policy of subduing the South Caucasus to itself. In the spring of 1796 by Yekaterina IIs order General Zubovs troops started a large campaign in Transcaucasia. Baku surrendered after the first demand of Zubov who had sent 6,000 militants to capture the city. On June 13, 1796 the Russian flotilla entered the Baku bay and a garrison of the Russian troops was placed in the city. General Pavel Tsitsianov was appointed the Baku's commandant. Later, however, Czar Pavel I ordered him to cease the campaign and withdraw the Russian forces. In March, 1797 the tsarist troops left Baku but a new tsar, Alexander I began to show a special interest in capturing Baku. In 1803, Tsitsianov reached an agreement with the Baku khan to compromise, but the agreement was soon annulled. On February 8, 1806, upon the surrendering of Baku, Huseyngulu khan of Baku stabbed and killed Tsitsianov at the gates of the city.


          In 1813 , Russia signed the Treaty of Gulistan with Persia, which provided for the cession of Baku and most of the Caucasus from Iran and their annexation by Russia.


          


          Oil boom


          The first oil well was drilled in Bibi-Heybat suburb of Baku in 1846. But the large-scale oil development started in 1872, when the Russian imperial authorities auctioned the parcels of oil-rich land around Baku to private investors. Within a short period of time Swiss, British, French, Belgian, German, Swedish and American investors appeared in Baku, among them were the firms of the Nobel brothers and Rothschilds, and industrial oil belt, better known as Black City, was established near Baku. By the beginning of the 20th century almost half of the oil reserves in the world had been extracted in Baku.


          In 1917, after the October revolution, in the turmoil of the ongoing World War I and breakup of Russian Empire, Baku came under the control of Baku Commune led by a veteran Bolshevik, Stepan Shaumyan. Seeking to capitalize on the existing inter-ethnic conflicts, by spring 1918, Bolsheviks inspired and condoned a civil warfare in and around Baku. During the infamous March Days, using the support of the Dashnak Armenian militia in the city, and under the pretext of suppressing Musavat party, Bolsheviks attacked and massacred thousands of Azeris and other Muslims in Baku .


          On May 28, 1918 the Azerbaijani fraction of the Transcaucasian Sejm proclaimed the independent Azerbaijan Democratic Republic (ADR) in Ganja. Shortly after, Azerbaijani forces, with support of the Ottoman Army of Islam led by Nuru Pasha, started their advance onto Baku, eventually capturing the city from the loose coalition of Bolsheviks, Esers, Dashnaks, Mensheviks and the British forces under the command of General Dunsterville on September 15, 1918. Thousands of Armenians in the city were massacred in revenge for the earlier March Days . Baku became the capital of ADR, and two years later - when on April 28, 1920, the 11th Red Army invaded Baku and reinstalled the Bolshevik power - the capital of Azerbaijan SSR.


          


          Historical city core


          
            [image: Icheri Sheher - an old inner city of Baku]

            
              Icheri Sheher - an old inner city of Baku
            

          


          The centre of Baku is the old town, which is also a fortress. In December 2000, the Inner City of Baku with the Palace of the Shirvanshahs and Maiden Tower became the first location in Azerbaijan classified as a World Heritage Site by UNESCO.


          Most of the walls and towers, strengthened after the Russian conquest in 1806, survived. This section is picturesque, with its maze of narrow alleys and ancient buildings: the cobbled streets past the Palace of the Shirvanshahs, two caravansaries (ancient inns), the Maiden Tower (nice view of the harbour), the baths and the Juma Mosque (it used to house the Carpet and Applied Arts Museum, but now is a mosque again; the carpets got moved to the former Lenin museum). The old town also has dozens of small mosques, often without any particular sign to distinguish them from the next building.


          In 2003 , UNESCO placed the Inner City on the List of World Heritage in Danger, citing damage from a November 2000 earthquake, poor conservation as well as "dubious" restoration efforts . The Martyrs' Lane, formerly the Kirov Park, is dedicated to the memory of those who lost their lives during the Nagorno-Karabakh War and also to the 137 people who were killed on Black January, 1990.


          


          Climate


          
            [image: Satellite view of Baku]

            
              Satellite view of Baku
            

          


          During Soviet times, Baku was a vacation destination where citizens could enjoy beaches or relax in now-dilapidated spa complexes overlooking the Caspian Sea. The climate is hot and humid in the summer, and cool and wet in the winter. During the winter gale-force winds sweep through on occasion, driven by masses of polar air (strong northern winds Khazri and southern Gilavar are typical here); however, snow is rare at 28 m below sea level, and temperatures on the coast rarely drop to freezing. The average annual temperature of Baku and that of the Earth differ by less than 0.1 C (14.2 C). The southwestern part of Great Baku is a more arid part of Azerbaijan (precipitation here is less than 150 mm a year). In the vicinities of the city there are a number of mud volcanoes (Keyraki, Bogkh-bogkha, Lokbatan and others) and salt lakes (Boyukshor, Khodasan etc.).


          



          
            
              	Weather averages for Baku
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec
            


            
              	Average high C (F)

              	6 (43)

              	6 (43)

              	9 (48)

              	16 (61)

              	22 (72)

              	27 (81)

              	31 (88)

              	29 (84)

              	26 (79)

              	19 (66)

              	13 (55)

              	9 (48)
            


            
              	Average low C (F)

              	2 (36)

              	2 (36)

              	4 (39)

              	9 (48)

              	14 (57)

              	19 (66)

              	22 (72)

              	23 (73)

              	19 (66)

              	13 (55)

              	8 (46)

              	4 (39)
            


            
              	Precipitation mm (inches)

              	20 (0.79)

              	20 (0.79)

              	20 (0.79)

              	17 (0.67)

              	17 (0.67)

              	7 (0.28)

              	2 (0.08)

              	5 (0.2)

              	15 (0.59)

              	25 (0.98)

              	30 (1.18)

              	25 (0.98)
            


            
              	Source: Weather.com 2008
            

          


          


          Demographics


          Until 1988 Baku had very large Armenian, Russian, and Jewish population that contributed to cultural diversity and added in various ways (music, literature, architecture) to Baku's history treasure chest. Under Communism, the Soviets took over the majority of Jewish property in Baku and Kuba. Since the collapse of the Soviet Union, Azerbaijani President Heydar Aliev has returned several synagogues and a Jewish college nationalized by the Soviets, to the Jewish community. He has encouraged the restoration of these buildings and is well-liked by the Jews of Azerbaijan. Renovation has begun on seven of the original eleven synagogues, including the Gilah synagogue, built in 1896, and the large Kruei Synagogue.. The new Azerbaijan constitution grants religious freedom and asserts that there is no state religion.


          Currently vast majority of the population of Baku are ethnic Azerbaijanis (more than 90%). The intensive growth of the population started in the middle of the 19th century when Baku was a small town with the population of about 7 thousand people all in all. The population increased again from about 13,000 in the 1860s to 112,000 in 1897 and 215,000 in 1913, making Baku the largest city in the Caucasus region.


          Baku has been a cosmopolitan city at certain times during its history, meaning ethnic Azerbaijanis did not constitute the majority of population.


          
            
              
                	Year

                	Armenians

                	Azerbaijanis

                	Georgians

                	Iranian Citizens

                	Jews

                	Russians

                	Total
              


              
                	1897

                	19,060

                	40,148

                	971

                	9,426

                	2,341

                	37,399

                	111,904
              


              
                	1903

                	26,151

                	44,257

                	N/A

                	11,132

                	N/A

                	56,955

                	155,876
              


              
                	1913

                	41,680

                	45,962

                	4,073

                	25,096

                	9,690

                	76,288

                	214,672
              

            

          


          


          Religion


          More than 94% of the residents of Baku practice various forms of Islam (vast majority Shia). A small minority of the population (about 4%) are Christians (majority Russian Orthodox Church, Georgian Orthodox Church and Molokans). Baku also has three different Jewish communities, namely the Ashkenazim Jews, the Mountain Jews, and the Georgian Jews.


          


          Economy


          
            [image: Business buildings at Jafar Jabbarli Street]

            
              Business buildings at Jafar Jabbarli Street
            

          


          The basis of Baku's economy is petroleum. The existence of petroleum has been known since the 8th century. In the 10th century, the Arabian traveler, Marudee, reported that both white and black oil were being extracted naturally from Baku . By the 15th century oil for lamps was obtained from hand dug surface wells. Commercial exploitation began in 1872 , and by the beginning of the 20th century the Baku oil fields were the largest in the world. Towards the end of the 20th century much of the onshore petroleum had been exhausted, and drilling had extended into the sea offshore. By the end of the 19th century skilled workers and specialists flocked to Baku. By 1900 the city had more than 3,000 oil wells of which 2,000 of them were producing oil at industrial levels. Baku ranked as one of the largest centres for the production of oil industry equipment before WWII. The World War II Battle of Stalingrad was fought to determine who would have control of the Baku oil fields. Fifty years before the battle, Baku produced half of the world's oil supply: Azerbaijan and the United States are the only two countries ever to have been the world's majority oil producer. Currently the oil economy of Baku is undergoing a resurgence, with the development of the massive Azeri-Chirag-Guneshli field (Shallow water Gunashli by SOCAR, deeper areas by a consortium lead by BP), development of the Shah Deniz gas field, the expansion of the Sangachal Terminal and the construction of the BTC Pipeline. The old Inturist Hotel was one of Baku's largest, now being renovated, but overshadowed by the newer Hyatt Park, Hyatt Regency, Park Inn and Excelsior.


          Baku Stock Exchange has been operating since February 2001.


          


          Infrastructure


          Bulk power supply of Baku is provided by five 110 kV lines. As of February 8, 2008 three of them (total length 23,6 km) have been completely refitted and modernized with their carrying capacity being doubled. Three 110 kV and twelve 35 kV substations were commissioned recently. Water supply is secured by several lines, the purest water comes from Khachmaz and Shollar lines.


          


          Transport and communication


          
            [image: Baku International Airport named after Heydar Aliyev]

            
              Baku International Airport named after Heydar Aliyev
            

          


          Baku is served by the Heydar Aliyev International Airportand the Baku Metro. There were once also trams. There are two official taxi companies in the city: the yellow Star cabs and the white taxis with blue sign from "Azerq Taxis". The van buses stop at any point along that route when flagged down or told to stop. Shipping services operate regularly from Baku across the Caspian Sea to Turkmenbashi (formerly Krasnovodsk) in Turkmenistan and to Bandar Anzali and Bandar Nowshar in Iran. The city's main Internet providers are ADaNet and AzInternet Services.


          


          Education


          As Azerbaijan's centre of education, Baku boasts many universities and vocational schools. After Azerbaijan gained independence, the fall of Communism led to development of a number of private institutions. Baku also houses the Academy of Sciences of Azerbaijan founded here in 1945 .


          


          Public universities


          
            	Azerbaijan Medical University (founded 1930)


            	Azerbaijan State Economic University (1930)


            	Azerbaijan State Oil Academy (1920)


            	Azerbaijan Technical University (1950)


            	Azerbaijan University of Languages (1973)


            	Azerbaijan Architecture and Construction University (1975)


            	Baku Academy of Music (1920)


            	Baku Slavic University (1946)


            	Baku State University (1919)

          


          


          Private universities


          
            	Azerbaijan International University (1997)


            	Khazar University (1991)


            	Odlar Yurdu University (1995)


            	Qafqaz University (1992)


            	Western University (1991)

          


          


          Entertainment


          
            [image: Philharmonic Hall of Baku]

            
              Philharmonic Hall of Baku
            

          


          Baku has a vibrant life regarding theatre, opera and ballet, drawing both from the rich local dramatic portfolio and from the international repertoire. The main movie theatre is "Azerbaijan Cinema". The Azerbaijan State Academic Opera and Ballet Theatre, designed by architect N. G. Bayev, is one of the most ornate music halls in the city. The State Philharmonic Hall with excellent acoustic conditions often holds performances outside, in a pleasant park. The Carpet and Applied Arts Museum exhibits the carpets from all periods, styles and from both Azerbaijan proper and the Azeri provinces in Iran. Baku also houses country's biggest art museum - Azerbaijan State Museum of Art, a depository of both domestic and foreign works of art, Western and Eastern.


          Heydar Aliyev Palace is one of the main venues featuring sizeable performances (e.g. that of Coolio), though it is currently closed for a major refurbishment. Some of the most popular discotheques and night clubs include, "X-Site", "Capitol Night Club", "Le Chevalier" at Europa Hotel, " Zagulba Disco Club" and "Le Mirage". Most of them are open till the early hours of the morning. The "Capitol Night Club" is a lively night spot with gay elements, playing a blend of local, Russian and Western music, R&B, trance, europop and techno.


          Most of the pubs and bars are located near Fountain Square and are usually open until the early hours of the morning. There are several British and Irish style pubs, among them "Corner Bar", "Shakespeares", "Finnigans" the "Rig Bar", "O'Malley's" and the "Phoenix Bar". There is also a Jazz Club. The Baku International Jazz Festival is organized annually.


          Notable beaches include Shikhovo and "One Thousand and One Nights".


          


          Sister cities


          
            	[image: Flag of Vietnam] Vung Tau, Vietnam

          


          Partnership relations at different levels were established with Berlin, Paris, Aberdeen, Vienna, Stavanger, Tbilisi, Astana, Minsk, Moscow, Volgograd, Tashkent, Stambul and Chengdu.


          


          Famous people from Baku


          Because of intermittent periods of great prosperity and as the largest city in the Caucasus and one of the most ethnically and culturally diverse in the Soviet Union, Baku prides itself on having produced a disproportionate number of notable figures in the sciences, arts and other fields. Some of the houses they resided in display commemorative plaques.


          


          Science


          
            	Abbasgulu Bakikhanov, philosopher


            	Kerim Kerimov, one of the founders and head of Soviet space program for 25 years


            	Lev Landau, physicist, winner of the Nobel Prize in Physics of 1962


            	Lotfi Zadeh, inventor of fuzzy logic


            	Max Black, philosopher

          


          


          Music


          
            	Bul-Bul, singer.


            	Polad Bul-Bul oglu, singer.


            	Fikret Amirov, composer.


            	Alexey Ekimyan, composer and police general.


            	Artemi Ayvazyan, composer and conductor.


            	Gara Garayev, composer.


            	Uzeyir Hajibeyov, composer.


            	Muslim Magomayev, famous opera and pop singer.


            	Vagif Mustafazadeh, iconic Soviet jazz pianist, composer.


            	Alim Qasimov, Mugham singer (a nearby village).


            	Mstislav Rostropovich, cellist.


            	Lutviyar Imanov,famous opera singer.


            	Larisa Dolina, Russian pop singer

          


          


          Literature and Arts


          
            	Sattar Bahlulzade, painter


            	Huseyn Javid, poet and playwright


            	Mikayil Mushfig, poet


            	Lev Nussimbaum, writer, author of the best-selling novel "Ali and Nino"


            	Tahir Salahov, painter and draughtsman

          


          


          Chess


          
            	Garri Kasparov, grandmaster and world champion


            	Elmar Magerramov, grandmaster


            	Teimour Radjabov, grandmaster


            	Emil Sutovsky, grandmaster


            	Tatiana Zatulovskaya, grandmaster

          


          


          Entertainment


          
            	Rasim Ismaylov, film director and writer


            	Rustam Ibrahimbeyov, screenwriter and Academy Award winner


            	Magsud Ibrahimbeyov, writer


            	Murad Ibrahimbeyov, film director


            	Abbas Sharifzadeh, actor and director


            	Vladimir Menshov, Academy Award winning film producer.


            	Sergo Zakariadze, actor


            	Henry David, actor

          


          


          Business


          
            	Vagit Alekperov, founder of the leading Russian oil company LUKOIL


            	Murtuza Mukhtarov, oil industrialist and millionaire


            	Musa Nagiyev, industrial magnate in late 19th - early 20th century


            	Zeynalabdin Taghiyev, industrial magnate and philanthropist

          


          


          Politics


          
            	Khalilullah I, (1417-1465), ruler of Shirvan


            	Mammed Amin Rasulzade, politician, founding father of Azerbaijan Democratic Republic


            	Georgy Shakhnazarov, Soviet political scientist


            	Alimardan Topchubashev, politician, foreign minister of Azerbaijan Democratic Republic

          


          


          Military


          
            	Ziya Bunyadov, Hero of the Soviet Union and Academician


            	Mehdi Huseynzade, Hero of the Soviet Union


            	Rafael Kapreliants (Gabrielyan), Hero of the Soviet Union


            	Musa Manarov, cosmonaut


            	Samedbey Mehmandarov, Russian tsarist general, Minister of Defense of Azerbaijan Democratic Republic


            	Ali-Agha Shikhlinski, Russian tsarist lieutenant-general, Deputy Minister of Defense of Azerbaijan Democratic Republic


            	Richard Sorge, famous Soviet spy

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Baku"
          


          

        

      

    


    


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

  


  
    
      
        

        Bald Eagle


        
          

          
            
              	Bald Eagle
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              	Conservation status
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                  Least Concern( IUCN 3.1)
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Aves

                  


                  
                    	Order:

                    	Falconiformes

                  


                  
                    	Family:

                    	Accipitridae

                  


                  
                    	Genus:

                    	Haliaeetus

                  


                  
                    	Species:

                    	H. leucocephalus

                  

                

              
            


            
              	Binomial name
            


            
              	Haliaeetus leucocephalus

              (Linnaeus, 1766)
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              	Subspecies
            


            
              	
                
                  	H. l. leucocephalus (Linnaeus,1766)

                  Southern Bald Eagle


                  	H. l. washingtoniensis ( Audubon,1827)

                  Northern Bald Eagle

                

              
            


            
              	Synonyms
            


            
              	
                Falco leucocephalus Linnaeus,1766


              
            

          


          The Bald Eagle (Haliaeetus leucocephalus) is a bird of prey found in North America that is most recognizable as the national bird and symbol of the United States of America. This sea eagle has two known sub-species and forms a species pair with the White-tailed Eagle. Its range includes most of Canada and Alaska, all of the contiguous United States and northern Mexico. It is found near large bodies of open water with an abundant food supply and old-growth trees for nesting.


          The Bald Eagle is a large bird, with a body length of 7196centimeters (2838in), a wingspan of 168244centimeters (6688in), and a mass of 36.3kilograms (6.614lb); females are about 25 percent larger than males. The adult Bald Eagle has a brown body with a white head and tail, and bright yellow irises, taloned feet, and a hooked beak; juveniles are completely brown except for the yellow feet. Males and females are identical in plumage coloration. Its diet consists mainly of fish, but it is an opportunistic feeder. It hunts fish by swooping down and snatching the fish out of the water with its talons. It is sexually mature at four years or five years of age. The Bald Eagle builds the largest nest of any North American bird, up to 4meters (13ft) deep, 2.5meters (8ft) wide, and one tonne (1.1 tons) in weight.


          The species was on the brink of extirpation in the continental United States (while flourishing in much of Alaska and Canada) late in the 20th century, but now has a stable population and has been officially removed from the U.S. federal government's list of endangered species. The Bald Eagle was officially reclassified from "Endangered" to " Threatened" on July 12, 1995 by the United States Fish and Wildlife Service. On July 6, 1999, a proposal was initiated "To Remove the Bald Eagle in the Lower 48 States From the List of Endangered and Threatened Wildlife." It was delisted on June 28, 2007.


          


          Description


          The plumage of an adult Bald Eagle is evenly brown with a white head and tail. The tail is moderately long and slightly wedge-shaped. Males and females are identical in plumage coloration, however females display reverse sexual dimorphism and are 25 percent larger than males. The beak, feet, and irises are bright yellow. The legs are unfeathered, and the toes are short and powerful with large talons. The highly developed talon of the hind toe is used to pierce the vital areas of prey while it is held immobile by the front toes. The beak is large and hooked, with a yellow cere.


          The plumage of the immature is brown, speckled with white until the fifth (rarely fourth, very rarely third) year, when it reaches sexual maturity. Immature Bald Eagles are distinguishable from the Golden Eagle in that the former has a more protruding head with a larger bill, straighter edged wings which are held flat (not slightly raised) and with a stiffer wing beat, and feathers which do not completely cover the legs. Also, the immature Bald Eagle has more light feathers in the upper arm area, especially around the very top of the arm.


          
            [image: Juvenile, on sand.]

            
              Juvenile, on sand.
            

          


          

          Body length ranges from 71 to 96cm (2838in). Adult females have a wingspan of up to 2.44m (88in), while adult males may be as small as 1.68m (66in). Adult females weigh approximately 5.8kg (12.8lb), males weigh 4.1kg (9lb). The size of the bird varies by location; the smallest specimens are those from Florida, where an adult male may barely exceed 2.3kg (5lb) and a wingspan of 1.8m (6ft). The largest are Alaskan birds, where large females may exceed 7.5kg (16.5lb) and have a wingspan of over 2.4m (8ft).


          


          Taxonomy
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              Subspecies H. l. washingtoniensis in flight, Alaska
            

          


          This sea eagle gets both its common and scientific names from the distinctive appearance of the adult's head. Bald in the English name is derived from the word piebald, and refers to the white head and tail feathers and their contrast with the darker body. The scientific name is derived from Haliaeetus, New Latin for "sea eagle" (from the Ancient Greek haliaetos), and leucocephalus, Latinized Ancient Greek for "white head," from  leukos ("white") and  kephale ("head").


          The Bald Eagle was one of the many species originally described by Linnaeus in his 18th century work Systema Naturae, under the name Falco leucocephalus.


          There are two recognized subspecies of Bald Eagle:


          
            	H. l. leucocephalus (Linnaeus, 1766) is the nominate subspecies. It is separated from H. l. alascanus at approximately latitude 38N, or roughly the latitude of San Francisco. It is found in the southern United States and Baja California.


            	H. l. washingtoniensis (Audubon, 1827), synonym H. l. alascanus Townsend, 1897, the northern subspecies, is larger than southern nominate leucocephalus. It is found in the northern United States, Canada and Alaska. This subspecies reaches further south than latitude 38N on the Atlantic Coast, where they occur in the Cape Hatteras area.

          


          The Bald Eagle forms a species pair with the Eurasian White-tailed Eagle. This species pair consists of a white-headed and a tan-headed species of roughly equal size; the White-tailed Eagle also has overall somewhat paler brown body plumage. The pair diverged from other Sea Eagles at the beginning of the Early Miocene (c. 10 Ma BP) at the latest, but possibly as early as the Early/Middle Oligocene, 28 Ma BP, if the most ancient fossil record is correctly assigned to this genus. The two species probably diverged in the North Pacific, as the White-tailed Eagle spread westwards into Eurasia and the Bald Eagle spread eastwards into North America.


          


          Habitat and range
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          The Bald Eagle prefers habitats near seacoasts, rivers, large lakes, and other large bodies of open water with an abundance of fish. Studies have shown a preference for bodies of water with a circumference greater than 11km (7miles), and lakes with an area greater than 10km (3.8square miles) are optimal for breeding bald eagles.


          The Bald Eagle requires old-growth and mature stands of coniferous or hardwood trees for perching, roosting, and nesting. Selected trees must have good visibility, an open structure, and proximity to prey, but the height or species of tree is not as important as an abundance of comparatively large trees surrounding the body of water. Forests used for nesting should have a canopy cover of less than 60 percent, and as low as 20 percent, and be in close proximity to water.


          The Bald Eagle is extremely sensitive to human activity, and occurs most commonly in areas free of human disturbance. It chooses sites more than 1.2km (0.75miles) from low-density human disturbance and more than 1.8km (1.2miles) from medium- to high-density human disturbance.


          The Bald Eagle's natural range covers most of North America, including most of Canada, all of the continental United States, and northern Mexico. It is the only Sea Eagle native to only North America. The bird itself is able to live in most of North America's varied habitats from the bayous of Louisiana to the Sonoran Desert and the eastern deciduous forests of Quebec and New England. Northern birds are migratory, while southern birds are resident, often remaining on their breeding territory all year. The Bald Eagle previously bred throughout much of its range but at its lowest population was largely restricted to Alaska, the Aleutian Islands, northern and eastern Canada, and Florida.


          
            [image: Juvenile with salmon in Alaska]

            
              Juvenile with salmon in Alaska
            

          


          It has occurred as a vagrant twice in Ireland; a juvenile was shot illegally in Fermanagh on January 11, 1973 (misidentified at first as a White-tailed Eagle), and an exhausted juvenile was captured in Kerry on November 15, 1987. Bald Eagles will also congregate in certain locations in winter. From November until February, one to two thousand birds winter in Squamish, British Columbia, about halfway between Vancouver and Whistler. The birds primarily gather along the Squamish and Cheakamus Rivers, attracted by the salmon spawning in the area.


          


          Behaviour


          The Bald Eagle is a powerful flier, and soars on thermal convection currents. It reaches speeds of 5670km/h (3544miles per hour) when gliding and flapping, and about 48km/h (30miles per hour) while carrying fish. It is partially migratory, depending on location. If its territory has access to open water, it remains there year-round, but if the body of water freezes during the winter, making it impossible to obtain food, it migrates to the south or to the coast. The Bald Eagle selects migration routes which take advantage of thermals, updrafts, and food resources. During migration, it may ascend in a thermal and then glide down, or may take ascend in updrafts created by the wind against a cliff or other terrain. Migration generally takes place during the daytime, when thermals are produced by the sun.


          Bald Eagles normally squeak and have a shrill cry, punctuated by grunts. They do not make the scream that is found in films; this is usually the call of a Red-tailed Hawk, dubbed into films for dramatic effect.
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          Diet


          The Bald Eagle's diet is opportunistic and varied, but most feed mainly on fish. In the Pacific Northwest, spawning trout and salmon provide most of the Bald Eagles' diet. Locally, eagles may rely largely on carrion, especially in winter, and they will scavenge carcasses up to the size of whales, though it seems that carcasses of ungulates and large fish are preferred. They also may sometimes feed on subsistence scavenged or stolen from campsites and picnics, as well as garbage dumps. Mammalian prey includes rabbits, hares, raccoons, muskrats, beavers, sea otters, and deer fawns. Preferred avian prey includes grebes, alcids, ducks, gulls, coots, egrets and geese. Most live prey are quite a bit smaller than the eagle, but predatory attacks on large birds such as the Great Blue Heron and even swans have been recorded. Reptiles, amphibians and crustaceans (especially crabs) are preyed on when available.
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          To hunt fish, easily their most important live prey, the eagle swoops down over the water and snatches the fish out of the water with its talons. They eat by holding the fish in one claw and tearing the flesh with the other. Eagles have structures on their toes called spiricules that allow them to grasp fish. Osprey also have this adaptation. Bald Eagles have powerful talons.


          Sometimes, if the fish is too heavy to lift, the eagle will be dragged into the water. It may swim to safety, but some eagles drown or succumb to hypothermia. When competing for food, eagles will usually dominate other fish-eaters and scavengers, aggressively displacing mammals such as coyotes and foxes, and birds such as corvids, gulls, vultures and other raptors. Bald Eagles may be displaced by or themselves displace Golden Eagles, with neither species known to be dominant. Occasionally, Bald Eagles will steal fish away from smaller raptors, such as Ospreys, a practice known as kleptoparasitism.


          


          Reproduction
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          Bald Eagles are sexually mature at four or five years of age. When they are old enough to breed, they often return to the area where they were born. It is thought that Bald Eagles mate for life. However, if one member of a pair dies or disappears, the other will choose a new mate. A pair which has repeatedly failed in breeding attempts may split and look for new mates. Bald Eagle courtship involves elaborate calls and flight displays. The flight includes swoops, chases, and cartwheels, in which they fly high, lock talons, and free fall, separating just before hitting the ground.


          The nest is the largest of any bird in North America; it is used repeatedly over many years and with new material added each year may eventually be as large as 4meters (13ft) deep, 2.5meters (8ft) across and weigh one tonne (1.1 tons); one nest in Florida was found to be 6.1 meters deep (20ft), 2.9 meters (9.5ft) across, and to weigh 2.722 tonnes (3 tons). The nest is built out of branches, usually in large trees near water. When breeding where there are no trees, the Bald Eagle will nest on the ground. Eagles produce between one and three eggs per year, but it is rare for all three chicks to successfully fly. Both the male and female take turns incubating the eggs. The other parent will hunt for food or look for nesting material. The eggs average about 7.3centimeters (2.9in) long and have a breadth of 5.5centimeters (2.2in).
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          The incubation period averages at about 35 days and the parents will brood their offspring until they are about four weeks of age. The fledging stage can occur at any time from 70 to 92 days, the wide variation dictated by the effects of sex and hatching order on growth and development. Egg and nestling predation may be committed by Black-billed Magpies, gulls, ravens and crows, black bears and raccoons. With no known predators themselves, adults will fiercely defend their offspring from these species. 


          Relationship with humans


          


          Population decline and recovery


          Once a common sight in much of the continent, the Bald Eagle was severely affected in the mid-20th century by a variety of factors, among them thinning of egg shells, attributed to the use of the pesticide DDT. Bald Eagles, like many birds of prey, were especially affected by DDT due to biomagnification. DDT itself was not lethal to the adult bird, but it interfered with the bird's calcium metabolism, making the bird either sterile or unable to lay healthy eggs. Female eagles laid eggs that were too brittle to withstand the weight of a brooding adult, making it nearly impossible to produce young. It's estimated that in the early 1700s, the bald eagle population was 300,000500,000, but by the 1950s there were only 412 nesting pairs in the 48 contiguous states of the US. Other factors in Bald Eagle population reductions were a widespread loss of suitable habitat, and illegal shooting, which was described as "the leading cause of direct mortality in both adult and immature bald eagles," according to a 1978 report in the Endangered Species Technical Bulletin. In 1984, the National Wildlife Federation listed hunting, power line electrocution, and collisions in flight as the leading causes of eagle deaths. Bald Eagle populations have also been negatively affected by oil, lead, and mercury pollution, and by human and predator intrusion.
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          The species was first protected in the U.S. and Canada by the 1918 Migratory Bird Treaty, later extended to all of North America. The 1940 Bald Eagle Protection Act in the U.S., which protected the Bald Eagle and the Golden Eagle, prohibited commercial trapping and killing of the birds. The Bald Eagle was declared an endangered species in the U.S. in 1967, and amendments to the 1940 act between 1962 and 1972 further restricted commercial uses and increased penalties for violators. Also in 1972, DDT was banned in the United States. DDT was completely banned in Canada in 1989, though its use had been highly restricted since the late 1970s.


          With regulations in place and DDT banned, the eagle population rebounded. The Bald Eagle can be found in growing concentrations throughout the United States and Canada, particularly near large bodies of water. In the early 1980s, the estimated total population was 100,000 birds, with 110,000115,000 by 1992; the U.S. state with the largest resident population is Alaska, with about 40,00050,000 birds, with the next highest population being the Canadian province of British Columbia with 20,00030,000 birds in 1992.


          It was officially removed from the U.S. federal government's list of endangered species on July 12, 1995 by the U.S. Fish & Wildlife Service, when it was reclassified from "Endangered" to "Threatened." On July 6, 1999, a proposal was initiated "To Remove the Bald Eagle in the Lower 48 States From the List of Endangered and Threatened Wildlife." It was delisted on June 28, 2007. It has also been assigned a risk level of Least Concern category on the IUCN Red List.


          


          In captivity
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          Permits are required to keep Bald Eagles in captivity in the United States. Permits are primarily issued to public educational institutions, and the eagles which they show are permanently injured individuals which cannot be released to the wild. The facilities where eagles are kept must be equipped with adequate caging and facilities, as well as workers experienced in the handling and care of eagles. Bald Eagles cannot legally be kept for falconry in the United States. As a rule, the Bald Eagle is a poor choice for public shows, being timid, prone to becoming highly stressed, and unpredictable in nature. Native American Tribes can obtain a "Native American Religious Use" permit to keep non-releasable eagles as well. They use their naturally molted feathers for religious and cultural ceremonies. The Bald Eagle can be long-lived in captivity if well cared for, but does not breed well even under the best conditions. In Canada, a license is required to keep Bald Eagles for falconry.


          


          National bird of the United States


          The Bald Eagle is the national bird of the United States of America. It is one of the country's most recognizable symbols, and appears on most of its official seals, including the Seal of the President of the United States.


          The Continental Congress adopted the current design for the Great Seal of the United States including a Bald Eagle grasping thirteen arrows and a thirteen-leaf olive branch with its talons on June 20, 1782.
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          After the end of the Revolutionary War, Benjamin Franklin wrote a famous letter from Paris in 1784, to his daughter, criticizing the choice and suggesting the Wild Turkey as a better representative of American qualities. He described the Bald Eagle as "a Bird of bad moral character," who, "too lazy to fish for himself" survived by robbing the Osprey. He called the Bald Eagle "a rank Coward" easily driven from a perch by the much smaller kingbird. In the letter, Franklin wrote the Turkey is, "a much more respectable Bird," which he described as "a little vain & silly [but] a Bird of Courage."


          The Bald Eagle remained the emblem of the United States. It can be found on both national seals and on the back of several coins (including the quarter dollar coin until 1999), with its head oriented towards the olive branch. Between 1916 and 1945, the Presidential Flag showed an eagle facing to its left (the viewer's right), which gave rise to the urban legend that the seal is changed to have the eagle face towards the olive branch in peace, and towards the arrows in wartime.


          



          


          Role in Native American culture
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          The Bald Eagle is a sacred bird in some North American cultures, and its feathers, like those of the Golden Eagle, are central to many religious and spiritual customs among Native Americans. Eagles are considered spiritual messengers between gods and humans by some cultures. Many pow wow dancers use the eagle claw as part of their regalia as well. Eagle feathers are often used in traditional ceremonies, particularly in the construction of regalia worn and as a part of fans, bustles and head dresses. The Lakota, for instance, give an eagle feather as a symbol of honour to person who achieves a task. In modern times, it may be given on an event such as a graduation from college. The Pawnee considered eagles as symbols of fertility because their nests are built high off the ground and because they fiercely protect their young. The Kwakwaka'wakw scattered eagle down to welcome important guests.


          During the Sun Dance, which is practiced by many Plains Indian tribes, the eagle is represented in several ways. The eagle nest is represented by the fork of the lodge where the dance is held. A whistle made from the wing bone of an eagle is used during the course of the dance. Also during the dance, a medicine man may direct his fan, which is made of eagle feathers, to people who seek to be healed. The medicine man touches the fan to the centre pole and then to the patient, in order to transmit power from the pole to the patient. The fan is then held up toward the sky, so that the eagle may carry the prayers for the sick to the Creator.


          Current eagle feather law stipulates that only individuals of certifiable Native American ancestry enrolled in a federally recognized tribe are legally authorized to obtain Bald or Golden Eagle feathers for religious or spiritual use. The constitutionality of these laws has been questioned by Native American groups on the basis that it violates the First Amendment by affecting ability to practice their religion freely. Additionally, only members of federally recognized tribes are legally allowed to possess eagle feathers, preventing non-federally recognized tribe members from practicing religion freely. The laws have also been criticized on grounds of racial preferences and infringements on tribal sovereignty.
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          A baler is a piece of farm machinery that is used to compress a cut and raked crop (such as hay or straw) into bales and bind the bales with twine. There are several different types of balers that are commonly used. Balers are also used in the material recycling facilities, primarily for baling plastic, paper or cardboard for transport to a recycling facility.


          


          Round baler
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          The most frequently used type of baler is a round baler. It produces cylindrically shaped "round" or "rolled" bales. The hay is simply rolled up inside the baler using rubberized belts, fixed rollers, or a combination of rollers and belts. When the bale reaches a determined size, the twine or mesh wrap that binds the bale is wrapped around the outside but not knotted. The back of the baler is opened up and the bale is discharged. Straw or fully-dried hay bales are complete at this stage, but if the bale is to be silage, it will also be wrapped in airtight plastic sheeting by another machine. Variable-chamber balers typically produce bales from 48 to 72 inches in diameter (about 120 to 180 cm) and up to 60 inches in width (150 cm). The bales weigh from 1100 lb (500 kg) to 2200 lb (1000 kg), depending upon size, material and dampness.


          Early round balers were sold by Allis Chalmers as the Roto Baler. These bales were roughly 16inches (410mm) in diameter and 48inches (1,200mm) wide. The concept was first pioneered by Ummo Luebbens as early as 1910. Introduced in 1947 and discontinued in 1960, Allis Chalmers was a pioneer in supplying machinery that would form cylindrical bales during a period where rectangular bales were most common.


          The modern round baler was designed in 1972 by the Vermeer Company, which as of 2007 continues to produce them.


          


          Round bale handling and transport


          Round bales can weigh a ton or more, and are well-suited for modern large scale farming operations such as a dairy with 200 or more cows. However, due to the ability for a round bale to roll away on a slope, they require special transport and moving equipment.


          The most important tool for round bale handling is the bale spear or spike, which is usually mounted on the back of a tractor or the front of a skid-steer. It is inserted into the approximate center of the round bale, then lifted up and the bale is hauled away. Once at the destination, the round bale is set down, and the spear pulled out. Careful placement of the spear in the centre is needed or the round bale can spin around and touch the ground while in transport, causing a loss of control.


          Alternatively, a grapple fork may be used to lift and transport round bales. The grapple fork is a hydraulically driven implement attached to the end of a tractor's bucket loader. When the hydraulic cylinder is extended the fork clamps downwards towards the bucket, much like a closing hand. To move a round bale the tractor approaches the bale from the side and places the bucket underneath the bale. The fork is then clamped down across the top of the bale, and the bucket lifted with the bale in tow.


          It is difficult to flip a round bale so that the flat surface is facing down and later flip it back up on edge, so transporting many round bales a long distance is a challenge. Flat-bed transport is difficult since the bales could roll off the truck bed going around curves and up hills. To prevent this, the flat-bed trailer is equipped with rounded guard-rails at either end, which prevent bales from rolling either forward or backward. Another solution for this is the saddle wagon, which has closely-spaced rounded saddles or support posts for round bales to sit in. The tall sides of each saddle, or the bale settling down in between posts, prevent the bales from rolling around while on the wagon.


          Round bales can be directly used for feeding animals by placing it in a feeding area, tipping it over, removing the bale wrap, and placing a protective ring around the outside so that animals don't walk on hay that has been peeled off the outer perimeter of the bale. The baler's forming and compaction process can assist in unrolling a round bale, as it is often possible to unroll a round bale in a continuous flat strip.


          


          Silage / Haylage large bales


          
            
              	

              	
            

          


          A recent innovation in hay storage has been the development of the silage or haylage bale, which is a high-moisture wrapped round bale. These are baled much wetter than normal round bales, and are usually smaller than regular round hay bales because the greater moisture content makes them heavier and harder to handle. These bales begin to ferment almost immediately, and the metal bale spear stabbed into the core becomes very warm to the touch from the fermentation process.


          They are placed on a special rotating bale spear mounted on a tractor. As the bale spins, a layer of plastic cling film is applied to the exterior of the bale. This roll of plastic is mounted in a sliding shuttle on a steel arm and can move parallel to the bale axis, so that the operator does not need to hold up the heavy roll of plastic themselves. The plastic layer extends over the ends of the bale to form a ring of plastic approximately 12 inches (0.3 meters) wide on the ends with hay exposed in the centre.


          In order to stretch the cling-wrap plastic tightly over the bale, the tension is actively adjusted with a knob on the end of the roll which squeezes the ends of the roll in the shuttle. In this example wrapping video, the operator is attempting to use high tension to get a flat, smooth seal on the right end. However the tension increases too much and the plastic tears off. The operator recovers by quickly loosening the tension and allows the plastic to feed out halfway around the bale before reapplying the tension to the sheeting.


          These bales are placed in a long continuous row, with each wrapped bale pressed firmly up against all the other bales in the row before being set down onto the ground. The plastic wrap on the ends of each bale sticks together to seal out air and moisture, protecting the hay from the elements. The end-bales are hand-sealed with strips of cling plastic across the hay opening.


          The airtight seal between each bale permits the row of round bales to ferment as if they were in a silo bag but are easier to handle than a silo bag since the bale can just be picked up and hauled away as a discrete package, as opposed to a large open bag which is full of loose material that must be scooped up, and which is fragile and easily damaged by the silage loader. However, the plastic usage is high and there is no way to reuse or recycle the hay-contaminated plastic sheeting, other than as a fuel source via incineration. The wrapping cost is approximately US$5 per bale.


          An alternative form of the same type of bale is placed on a pair of rollers on a turntable mounted on the three-point linkage of a tractor, and spun about two axes while being wrapped in several layers of cling-wrap plastic film. This covers both the ends and sides of the bale in one operation, and which is thus sealed separately from other bales. The bales are then moved or stacked using a special pincer attachment on the front loader of a tractor which does not damage the film seal. They can also be moved using a standard bale spike, but this punctures the airtight seal. The hole in the film is repaired after moving.


          For either type of wrapping, the bale must be unwrapped before being fed to livestock to prevent accidental ingestion of the plastic, and are usually fed to the animals using a ring feeder.


          


          


          Large rectangular baler
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          Another type of baler in common use produces large rectangular bales, each bound with a half dozen or so strings of twine which are then knotted. Such bales are highly compacted and generally weigh somewhat more than round bales.


          


          Rectangular bale handling and transport


          Rectangular bales are easier to transport than round bales since there is little risk of the bale rolling off the back of a flatbed trailer. The rectangular shape also saves space and allows a complete solid slab of hay to be stacked up for transport and storage.


          They are well-suited for large scale livestock feedlot operations where many tons of feed are rationed every hour.


          Due to the huge rectangular shape, large spear forks, or squeeze grips are mounted to heavy lifting machinery, such as: large fork lifts, tractors equipped with front end loaders, telehandlers, hay squeezes or wheel loaders to lift these bales.


          


          Small square baler
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          A type of baler which is less common today in some places but which is still prevalent in many countries such as New Zealand and Australia to the exclusion of large bales produces small rectangular (often called "square") bales. Each bale is about 15 in x 18 in x 38 in (38 x 46 x 96 cm). The bales are wrapped with two, three, or sometimes four strands of twine and knotted. The bales are light enough for one person to handle, about 45 lb (20 kg) to 60 lb (25 kg).


          To form the bale, the hay in the windrow is lifted by tines in the baler's pickup. The hay is then dragged or augered into a chamber that runs the length of one side of the baler. A combination plunger and knife moves back and forth in the front end of this chamber. The knife, positioned just ahead of the plunger, cuts off the hay at the spot where it enters the chamber from the pickup. The plunger rams the hay rearwards, compressing it into the bales. A measuring device measures the amount of hay that is being compressed and, at the appropriate length it triggers the mechanism (the knotter) that wraps the twine around the bale and ties it off. As the next bale is formed the tied one is driven out of the rear of the baling chamber onto the ground or onto a special wagon hooked to the end of the baler. This process continues as long as there is material to be baled.


          This form of bale is no longer much used in large-scale commercial agriculture because of the costs involved in handling many small bales. However, it enjoys some popularity in small-scale, low-mechanization agriculture and horse-keeping. Besides using simpler machinery and being easy to handle, these small bales can also be used for insulation and building materials in straw-bale construction. Square bales will also generally weather better than round bales because a more much dense stack can be put up. Convenience is also a major factor in farmers deciding to continue putting up square bales, as they make feeding in confined areas (stables, barns, etc.) much easier.


          Many of these older balers are still to be found on farms today, particularly in dry areas where bales can be left outside for long periods.


          The automatic-baler for small square bales took on most of its present form in 1940. It was first manufactured by the New Holland Ag and it used a small petrol engine to provide operating power. It is based on a 1937 invention for a twine-tie baler with automatic pickup.


          


          Wire balers


          Bales prior to 1937 were manually wire-tied with two baling wires. Even earlier, the baler was a stationary implement, driven by power take-off (PTO) and belt, with the hay being brought to the baler and fed in by hand. The biggest change to this type of baler since 1940 is being powered by the tractor through its PTO, instead of by a built-in internal combustion engine.


          In present day production, small square balers can be ordered with twine knotters or wire tie knotters.


          


          Square/wire bale history


          


          Pickup and handling methods


          In the 1940s most farmers would bale hay in the field with a small tractor with 20 or less horsepower, and the tied bales would be dropped onto the ground as the baler moved through the field. Another team of workers with horses and a flatbed wagon with would come by and use a sharp metal hook to grab the bale and throw it up onto the wagon while an assistant stacks the bale, for transport to the barn.


          A later time-saving innovation was to tow the flatbed wagon directly behind the baler, and the bale would be pushed up a ramp to a waiting attendant on the wagon. The attendant hooks the bale off the ramp and stacks it on the wagon, while waiting for the next bale to be produced.


          Eventually as tractor horsepower increased, the thrower-baler became possible, which eliminates the need for someone to stand on the wagon and pick up the finished bales. The first thrower mechanism used two fast-moving friction belts to grab finished bales and throws them at an angle up in the air onto the bale wagon. The bale wagon was modified from a flatbed into a 3-sided skeleton frame open at the front, to act as a catcher's net for the thrown bales.


          The next innovation of the thrower-baler as tractor horsepower further increased was the hydraulic tossing baler. This employs a flat pan behind the bale knotter. As bales advance out the back of the baler, they are pushed onto the pan one at a time. When the bale has moved fully onto the pan, the pan suddenly pops up, pushed by a large hydraulic cylinder, and tosses the bale up into the wagon like a catapult.


          The pan-thrower method puts much less stress on the bales compared to the belt-thrower. The friction belts of the belt-thrower stress the twine and knots as they grip the bale, and would occasionally cause bales to break apart in the thrower or when the bales landed in the wagon.


          New Holland has invented a machine named the "Stackcruiser", or a stacker. Small "square" bales are dropped by the baler with the strings facing outward, the stacker will drive up to the bales and it will pick it up and set it on a three-bale-wide table (the strings are now facing upwards). once three bales are on the table, the table lifts up and back causing the three bales to face strings to the side again, this happens 3 more times until there are 16 bales on the main table. this table will lift like the smaller one and the bales will be up against a vertical table. The machine will hold 160 bales (ten tiers), usually there will be cross-tiers near the centre to keep the stack from swaying or colasping if any weight is applied to the top of the stack. The full load will be transported to a barn, the whole rear of the stacker will tilt upwards until it is vertical. there will be two pushers that will extend through the machine and hold the bottom of the stack from being pulled out from the stacker while it is driven out of the barn


          In Britain (if small square bales are still to be used) they are usually collected as they fall out of the baler in a bale sledge dragged behind the baler. This has various channels, controlled by automatic balances, catches and springs, which sort each bale into its place in a square eight. When the sledge is full, a catch is tripped automatically, and a door at the rear opens to leave the eight lying neatly together on the ground. These may be picked up individually and loaded by hand, or they may be picked up all eight together by a bale grab on a tractor, a special front loader consisting of many hydraulically-powered downward-pointing curved spikes. The square eight will then be stacked, either on a trailer for transport, or in a roughly cubic field stack eight or ten layers high. This cube may then be transported by a large machine attached to the three-point hitch behind a tractor, which clamps the sides of the cube and lifts it bodily.


          A simple method of handling large and small round bales can be seen in the article Hay Delivery. This is a simple do-it-yourself modification to the tractor bucket. Two hooks are welded to the outside top of a tractor front loader bucket and a 14-foot (4.3m) logging chain which allows the user to stay on the tractor, grab bales, transport them, stack them and place them out for animals to eat. The advantage of this simple system is that it uses no fancy expensive equipment which must be swapped back and forth on the tractor. This allows a small farmer to avoid the costs of extra equipment and not have a separate tractor just for that one function. With a little practice one can be as quick as the specialized hydraulic bale grabs. This method developed by Walter Jeffries of Sugar Mountain Farm also has less maintenance involved and is safer than bale spears and clamps.


          


          Storage methods


          Before electrification occurred in rural parts of the United States in the 1940s, some small dairy farms would have tractors but not electric power. Often just one neighbour who could afford a tractor would do all the baling for surrounding farmers still using horses.


          To get the bales up into the hayloft, a pulley system ran on a track along the peak of the barn's hayloft. This track also stuck a few feet out the end of the loft, with a large access door under the track. On the bottom of the pulley system was a bale spear, which is pointed on the end and has retractable retention spikes.


          A flatbed wagon would pull up next to the barn underneath the end of the track, the spear lowered down to the wagon, and speared into a single bale. The pulley rope would be used to manually lift the bale high up into the air until it could enter the mow through the door, then moved along the track into the barn and finally released for manual stacking in tight rows across the floor of the loft. As the stack filled the loft, the bales would be lifted higher and higher with the pulleys until the hay was stacked all the way up to the peak.


          When electricity finally arrived, the bale spear, pulley and track system disappeared, replaced by long motorized bale conveyors known as hay elevators. A typical elevator is an open skeletal frame, with a chain that has dull 3-inch (76mm) spikes every few feet along the chain to grab bales and drag them along. One elevator replaced the spear track and ran the entire length of the peak of the barn. A second elevator was either installed at a 30-degree slope on the side of the barn to lift bales up to the peak elevator, or used dual front-back chains surrounding the bale to lift bales straight up the side of the barn to the peak elevator.


          A bale wagon pulls up next to the lifting elevator, and a farm worker places bales one at a time onto the angled track. Once bales arrive at the peak elevator, there are adjustable tipping gates along the length of the peak elevator. By pulling a cable from the floor of the hayloft, tipping gates can be opened and closed, so that bales will tip off the elevator and drop down to the floor in different areas of the loft. This permits a single elevator to transport hay to one part of a loft and straw to another part.


          This complete hay elevator lifting, transport, and dropping system reduced bale storage down to a single person, who simply pulls up with a wagon, turns on the elevators and starts placing bales on it, occasionally checking to make sure that bales are falling in the right locations in the loft.


          The neat stacking of bales in the loft is often sacrificed for the speed of just letting them fall and roll down the growing pile in the loft, and changing the elevator gates to fill in open areas around the loose pile. But if desired, the loose bale pile dropped by the elevator could be rearranged into orderly rows between wagon loads.


          


          Usage once in the barn


          The process of retrieving bales from a hayloft has stayed relatively unchanged from the beginning of baling. Typically workers were sent up into the loft, to climb up onto the bale stack, pull bales off the stack, and throw or roll them down the stack to the open floor of the loft. Once the bale is down on the floor, workers climb down the stack, open a cover over a bale chute in the floor of the loft, and push the bales down the chute to the livestock area of the barn.


          Most barns were equipped with several chutes along the sides and in the center of the loft floor. This permitted bales to be dropped into the area where they were to be used. Hay bales would be dropped through side chutes, to be broken up and fed to the cattle. Straw bales would be dropped down the centre chute, to be distributed as bedding in the livestock standing/resting areas.


          Traditionally multiple bales were dropped down to the livestock floor and the twine removed by hand. After drying and being stored under tons of pressure in the haystack, most bales are tightly compacted and need to be torn apart and fluffed up for use.


          One recent method of speeding up all this manual bale handling is the bale shredder, which is a large vertical drum with rotary cutting/ripping teeth at the base of the drum. The shredder is placed under the chute and several bales dropped in. A worker then pushes the shredder along the barn aisle as it rips up a bale and spews it out in a continuous fluffy stream of material.
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          Industrial balers


          Industrial balers are typically used to compact similar types of waste, such as office paper, cardboard, plastic, foil and cans, for sale to recycling companies. These balers are made of steel with a hydraulic ram to compress the material loaded. Some balers are simple and labor-intensive, but are suitable for smaller volumes. Other balers are very complex and automated, and are used where large quantities of waste are handled.
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          Ballet is a formalized form of dance with its origins in the French court, further developed in France and Russia as a concert dance form. It is a highly technical form of dance with its own vocabulary. It has been influential as a form of dance globally and is taught in ballet schools around the world which use their own culture and society to modernize the art. Ballet dance works (ballets) are choreographed, and also include mime, acting, and are set to music (usually orchestral but occasionally vocal). It is best known in the form of classical ballet, notable for its techniques, such as pointe work and turn-out of the legs, its graceful, flowing, precise movements, and its ethereal qualities. Later developments include neoclassical ballet and contemporary ballet.


          The etymology of the word "ballet" is related to the art form's history. The word ballet comes from the French and was borrowed into English around the 17th century. The French word in turn has its origins in Italian balletto, a diminutive of ballo (dance). Ballet ultimately traces back to Latin ballare, meaning to dance.


          


          History of ballet


          Ballet emerged in late 15 century Renaissance court of Italy, as a dance interpretation of fencing, and further developed in the French court from the time of Louis XIV in the 17th century. This is reflected in the French vocabulary of ballet. Subsequently, after 1850, ballet flourished in Denmark and Russia. It was from Russia that it returned to Western Europe and subsequently the globe. The Ballets Russes of Sergei Diaghilev and its successors were particularly influential during this period. It has continued to draw on and be enriched by folk dance and local dance traditions.


          In the 20th century ballet has continued to develop and has had a strong influence on broader concert dance. For example, in the United States, choreographer George Balanchine developed what is now known as neoclassical ballet. Subsequent developments have included contemporary ballet and post- structural ballet, seen in the work of William Forsythe in Germany.


          


          Classical ballet


          Classical ballet is the most formal of the ballet styles; it adheres to traditional ballet technique. There are variations relating to area of origin, such as Russian ballet, French ballet, and Italian ballet. The five most well-known styles of ballet are the Vaganova method, or Russian Method, after Agrippina Vaganova, the Cecchetti method, or Italian Method, after Enrico Cecchetti, the Bournonville Method, or Danish Method, after August Bournonville, the Balanchine Method, or ABT Method, after George Balanchine, and the Royal Academy of Dance Method, or R.A.D. Method, created in England.


          


          Neoclassical ballet
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          Neoclassical ballet is a ballet style that uses traditional ballet vocabulary, but is less rigid than the classical ballet. For example, dancers often dance at more extreme tempos and perform more technical feats. Spacing in neoclassical ballet is usually more modern or complex than in classical ballet. Although organization in neoclassical ballet is more varied, the focus on structure is a defining characteristic of neoclassical ballet.


          It is the style of 20th century classical ballet exemplified by the works of George Balanchine. It draws on the advanced technique of 19th century Russian Imperial dance, but strips it of its detailed narrative and heavy theatrical setting. Balanchine used flexed hands (and occasionally feet), turned-in legs, off-centered positions and non-classical costumes (such as leotards and tunics instead of tutus) to distance himself from the classical and romantic ballet traditions. What is left is the dance itself, sophisticated but sleekly modern, retaining the pointe shoe aesthetic, but eschewing the well upholstered drama and mime of the full length story ballet.


          Balanchine also brought modern dancers in to dance with his company, the New York City Ballet; one such dancer was Paul Taylor, who in 1959 performed in Balanchine's piece Episodes. Balanchine also worked with modern dance choreographer Martha Graham, expanding his exposure to modern techniques and ideas. Also during this period, choreographers such as John Butler and Glen Tetley began to consciously combine ballet and modern techniques in experimentation.


          Tim Scholl, author of From Petipa to Balanchine, considers George Balanchine's Apollo in 1928 to be the first neoclassical ballet. Apollo represented a return to form in response to Serge Diaghilev's abstract ballets.


          


          Contemporary ballet


          Contemporary ballet is a form of dance influenced by both classical ballet and modern dance. It takes its technique and use of pointe work from classical ballet, although it permits a greater range of movement that may not adhere to the strict body lines set forth by schools of ballet technique. Many of its concepts come from the ideas and innovations of 20th century modern dance, including floor work and turn-in of the legs.


          George Balanchine is often considered to have been the first pioneer of contemporary ballet through the development of neoclassical ballet.


          One dancer who danced briefly for Balanchine was Mikhail Baryshnikov, an exemplar of Kirov Ballet training. Following Baryshnikov's appointment as artistic director of American Ballet Theatre in 1980, he worked with various modern choreographers, most notably Twyla Tharp. Tharp choreographed Push Comes To Shove for ABT and Baryshnikov in 1976; in 1986 she created In The Upper Room for her own company. Both these pieces were considered innovative for their use of distinctly modern movements melded with the use of pointe shoes and classically-trained dancers -- for their use of "contemporary ballet".


          Tharp also worked with the Joffrey Ballet company, founded in 1957 by Robert Joffrey. She choreographed Deuce Coupe for them in 1973, using pop music and a blend of modern and ballet techniques. The Joffrey Ballet continued to perform numerous contemporary pieces, many choreographed by co-founder Gerald Arpino.


          Today there are many explicitly contemporary ballet companies and choreographers. These include Alonzo King and his company, Alonzo King's Lines Ballet; Nacho Duato and Compaia Nacional de Danza; William Forsythe, who has worked extensively with the Frankfurt Ballet and today runs The Forsythe Company; and Jiř Kylin, currently the artistic director of the Nederlands Dans Theatre. Traditionally "classical" companies, such as the Kirov Ballet and the Paris Opera Ballet, also regularly perform contemporary works.
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          The Baltic Sea is a brackish inland sea located in Northern Europe, from 53N to 66N latitude and from 20E to 26E longitude. It is bounded by the Scandinavian Peninsula, the mainland of Europe, and the Danish islands. It drains into the Kattegat by way of the resund, the Great Belt and the Little Belt. The Kattegat continues through the Skagerrak into the North Sea and the Atlantic Ocean. The Baltic Sea is artificially linked to the White Sea by the White Sea Canal and to the North Sea by the Kiel Canal. The Baltic is bordered on its northern edge by the Gulf of Bothnia, on its northeastern edge by the Gulf of Finland, and on its eastern edge by the Gulf of Riga.


          


          Etymology
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          While Tacitus called it Mare Suebicum after the Germanic people of the Suebi, the first to name it also as the Baltic Sea ( Mare Balticum) was eleventh century German chronicler Adam of Bremen. The origin of the latter name is speculative. It might be connected to the Germanic word belt, a name used for two of the Danish straits, the Belts, while others claim it to be derived from Latin balteus (belt). However it should be noted that the name of the Belts might be connected to Danish blte, which also means belt. Furthermore Adam of Bremen himself compared the Sea with a belt stating that the Sea is named so because it stretches through the land as a belt (Balticus, eo quod in modum baltei longo tractu per Scithicas regiones tendatur usque in Greciam). He might also have been influenced by name of legendary island mentioned in The Natural History by Pliny the Elder. Pliny mentions an island named Baltia (or Balcia) with reference to accounts of Pytheas and Xenophon. It is possible that Pliny refers to island named Basilia ("kingdom" or "royal") in On the Ocean by Pytheas. Baltia also might be derived from "belt" and means "near belt of sea (strait)". Meanwhile others have concluded that the name of the island originates from the Indo-European root *bhel meaning white, fair (note that 'baltas' means 'white' in today Lithuanian, while 'balts' means the same in modern Latvian language). The latter name could have influenced the Baltica myth because Baltic tribes lived on the shores of the Baltic Sea in ancient times and had contacts with the Mediterranean civilizations, being a well-known source of amber for ancient Greece and later for the Roman Empire. Yet another explanation is that, while derived from the afore mentioned root, the name of the sea is related to naming for various forms of water and related substances in several European languages, that might have been originally associated with colors found in swamps. Another explanation is that the name was related to swamp and originally meant "enclosed sea, bay" as opposed to open sea.


          In the Middle Ages the sea was known by variety of names, the name Baltic Sea started to dominate only after 16th century. Usage of Baltic and similar terms to denote the region east from the sea started only in 19th century.


          


          Name in other languages


          The Baltic Sea, in ancient sources known as Mare Suebicum (also known as Mare Germanicum), is also known by the equivalents of "East Sea", "West Sea", or "Baltic Sea" in different languages:


          
            	In Germanic languages, except English, East Sea is used: Danish (stersen), Dutch (Oostzee), German (Ostsee), Norwegian (stersjen), Icelandic (Eystrasalt), and Swedish (stersjn). In Old English it was known as Osts.


            	In addition, Finnish, a Baltic-Finnic language has calqued the Swedish term as Itmeri "East Sea", disregarding the geography (the sea is west of Finland). In another Baltic-Finnic language, Estonian, it is called the West Sea (Lnemeri), with the correct geography (the sea is west of Estonia).


            	Baltic Sea is used in English; in the Baltic languages Latvian (Baltijas jūra) and Lithuanian (Baltijos jūra); in Latin (Mare Balticum) and the Romance languages French (Mer Baltique), Italian (Mar Baltico), Portuguese (Mar Bltico), Romanian (Marea Baltică) and Spanish (Mar Bltico); in the Slavic languages Polish(Morze Bałtyckie or Bałtyk), Croatian (Baltičko more), Bulgarian (Baltijsko More (Балтийско море)), Kashubian (Błt), and Russian (Baltiyskoye Morye (Балтийское море)); and also in the Hungarian language (Balti-tenger).

          


          


          Geophysical data
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          The Baltic Sea is a brackish inland sea, alleged to be the largest body of brackish water in the world (other possibilities include the Black Sea). It occupies a basin formed by glacial erosion.


          


          Dimensions


          The Baltic sea is about 1600km (1000 mi) long, an average of 193km (120mi) wide, and an average of 55m (180ft, 30 fathoms) deep. The maximum depth is 459m (1506ft), on the Swedish side of the centre. The surface area is about 377,000km (145,522 sqmi) and the volume is about 21,000 km (5040 cubicmiles). The periphery amounts to about 8000km (4968mi) of coastline. These figures are somewhat variable because a number of different estimates have been made.


          


          Sea ice


          As a long-term average the Baltic Sea is ice covered for about 45% of its surface area at maximum annually. The ice-covered area during such a typical winter includes the Gulf of Bothnia, the Gulf of Finland, Gulf of Riga and Vinameri in the Estonian archipelago. The remainder of the Baltic itself does not freeze during a normal winter, with the exception of sheltered bays and shallow lagoons such as the Curonian Lagoon. The ice reaches its maximum extent in February or March; typical ice thickness in the northernmost areas in the Bothnian Bay, the northern basin of the Gulf of Bothnia, is about 70cm for landfast sea ice. The thickness decreases further south.


          Freezing begins in the northern coast of Gulf of Bothnia typically in middle of November, reaching the open waters of Bothnian Bay in early January. The Bothnian Sea, the basin south of it, freezes on average in late February. The Gulf of Finland and the Gulf of Riga freeze typically in late January.


          The ice extent depends on whether the winter is mild, moderate or severe. Severe winters can lead to ice formation around Denmark and southern Sweden, and on rare occasions the whole sea is frozen, such as in 1942 and 1966. In 1987, some 96% of the Baltic Sea was ice-covered, leaving only a small patch of open water in the south-west around Bornholm. However, in milder winters only restricted parts of the Bay of Bothnia and Gulf of Finland are ice covered, in addition to coastal fringes in more southerly locations such as the Gulf of Riga. In recent years a typical winter produces only ice in the northern and eastern extremities of the Sea. In 2007 there was almost no ice formation except for a short period in March.


          In spring, the Gulf of Finland and of Bothnia normally thaw during late April, with some ice ridges persisting until May in the eastern Gulf of Finland. In the northernmost reaches of the Bothnian Bay ice usually stays until late May; by early June it is practically always gone.


          During winter, fast ice which is attached to the shoreline, develops first, rendering the ports unusable without the services of icebreakers. Level ice, ice sludge, pancake ice or rafter ice form in the more open regions. The gleaming expanse of ice is similar to the Arctic, with wind-driven pack ice and ridges up to 15m, and was noted by the ancients. Offshore of the landfast ice the ice remains very dynamic all year, because of its thickness it is relatively easily moved around by winds and therefore makes up large ridges and pile up against the landfast ice and shores.


          The ice cover is the main habitat only for a few larger species. The largest of them are the seals that both feed and breed on the ice, although the sea ice also harbors several species of algae that live in the bottom and inside brine pockets in the ice.


          


          Hydrography


          The Baltic Sea flows out through the Danish straits; however, the flow is complex. A surface layer of brackish water discharges 940km per year into the North Sea. Due to the difference in salinity, a sub-surface layer of more saline water moving in the opposite direction brings in 475km per year. It mixes very slowly with the upper waters, resulting in a salinity gradient from top to bottom, with most of the salt water remaining below 40 to 70m deep. The general circulation is counter-clockwise: northwards along its eastern boundary, and south along the western one (Alhonen 88).


          The difference between the outflow and the inflow comes entirely from fresh water. More than 250 streams drain a basin of about 1.6 million km, contributing a volume of 660km per year to the Baltic. They include the major rivers of north Europe, such as the Oder, the Vistula, the Neman, the Daugava and the Neva. Some of this water is polluted. Additional fresh water comes from the difference of precipitation less evaporation, which is positive.


          An important source of salty water are infrequent inflows of North Sea water into the Baltic. Such inflows, important to the Baltic ecosystem because of the oxygen they transport into the Baltic deeps, used to happen on average every four to five years until the 1980s. In recent decades they have become less frequent. The latest three occurred in 1983, 1993 and 2003 suggesting a new inter-inflow period of about ten years.


          The water level is generally far more dependent on the regional wind situation than on tidal effects. However, tidal currents occur in narrow passages in the western parts of the Baltic Sea.


          The significant wave height is generally much lower than that of the North Sea. Violent and sudden storms often sweep the surface, due to large transient temperature differences and a long reach of wind. Seasonal winds also cause small changes in sea level, of the order of 0.5m (Alhonen 88).


          


          Salinity


          The Baltic Sea's salinity is much lower than that of ocean water (which averages 3.5%, or 35 parts per thousand), as a result of abundant freshwater runoff from the surrounding land; indeed, runoff contributes roughly one-fortieth its total volume per year, as the volume of the basin is about 21,000km and yearly runoff is about 500km. The open surface waters of the central basin have salinity of 6 to 8 . At the semienclosed bays with major freshwater inflows, such as head of Finnish Gulf with Neva mouth and head of Bothnian gulf with close mouths of Lule, Tornio and Kemi, the salinity is considerably lower. Below 40 to 70m, the salinity is between 10 and 15 in the open Baltic Sea, and more than this near Danish Straits.


          The flow of fresh water into the sea from rivers and the flow of salt from the South builds up a gradient of salinity in the Baltic Sea. Near the Danish straits the salinity is close to that of the Kattegat, but still not fully oceanic, because the saltiest water that passes the straits is still already mixed with considerable amounts of outflow water.. The salinity steadily decreases towards North and East. At the northern part of the Gulf of Bothnia the water no longer tastes salty and many fresh water species live in the sea. The salinity gradient is paralleled by a temperature gradient. These two factors limit many species of animals and plants to a relatively narrow region of Baltic Sea.


          The most saline water remains on the bottom, creating a barrier to the exchange of oxygen and nutrients, fostering totally different maritime environments.


          


          Regional emergence


          The land is still emerging isostatically from its subsident state, which was caused by the weight of the last glaciation. The phenomenon is known as post-glacial rebound. Consequently, the surface area and the depth of the sea are diminishing. The uplift is about eight millimetres per year on the Finnish coast of the northernmost Gulf of Bothnia. In the area, the former seabed is only gently sloped, leading to large areas of land being reclaimed in, geologically speaking, relatively short periods (decades and centuries).


          


          Geographic data


          


          Subdivisions


          The northern part of the Baltic Sea is known as the Gulf of Bothnia, of which the northernmost part is the Bay of Bothnia or Bothnian Bay. The more rounded southern basin of the gulf is called Bothnian Sea and immediately to the south of it lies the Sea of land. The Gulf of Finland connects the Baltic Sea with Saint Petersburg. The Gulf of Riga lies between the Latvian capital city of Riga and the Estonian island of Saaremaa.


          The Northern Baltic Sea lies between the Stockholm area, southwestern Finland and Estonia. The Western and Eastern Gotland Basins form the major parts of the Central Baltic Sea or Baltic proper. The Bornholm Basin is the area east of Bornholm, and the shallower Arkona Basin extends from Bornholm to the Danish isles of Falster and Zealand.


          In the south, the Bay of Gdańsk lies east of the Hel peninsula on the Polish coast and west of Sambia in Kaliningrad Oblast. The Bay of Pomerania lies north of the islands of Usedom and Wolin, east of Rgen. Between Falster and the German coast lie the Bay of Mecklenburg and Bay of Lbeck. The westernmost part of the Baltic Sea is the Bay of Kiel. The three Danish straits, the Great Belt, the Little Belt and The Sound (resund), connect the Baltic Sea with the Kattegat bay and Skagerrak strait in the North Sea. The confluence of these two seas at Skagen on the northern tip of Denmark is a visual spectacle visited by many tourists each year.


          


          Land use
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          The Baltic sea drainage basin is roughly four times the surface area of the sea itself. About 48% of the region is forested, with Sweden and Finland containing the majority of the forest, especially around the Gulfs of Bothnia and Finland.


          About 20% of the land is used for agriculture and pasture, mainly in Poland and around the edge of the Baltic Proper, in Germany, Denmark and Sweden. About 17% of the basin is unused open land with another 8% of wetlands. Most of the latter are in the Gulfs of Bothnia and Finland.


          The rest of the land is heavily populated.


          


          Demographics


          About 85 million people live in the Baltic drainage basin, 15 million within 10km of the coast and 29 million within 50km of the coast. Around 22 million live in population centers of over 250,000. 90% of these are concentrated in the 10km band around the coast. Of the nations containing all or part of the basin, Poland includes 45% of the 85 million, Russia 12%, Sweden 10% and the others (see below) less than 6% each.


          


          Geologic history


          The Baltic Sea somewhat resembles a riverbed, with two tributaries, the Gulf of Finland and Gulf of Bothnia. Geological surveys show that before the Pleistocene instead of the Baltic Sea, there was a wide plain around a big river called the Eridanos. Several glaciation episodes during the Pleistocene scooped out the river bed into the sea basin. By the time of the last, or Eemian interglacial ( MIS5e), the Eemian sea was in place.


          From that time the waters underwent a geologic history summarized under the names listed below. Many of the stages are named after marine animals (e.g. the Littorina mollusk) that are clear markers of changing water temperatures and salinity.


          The factors that determined the seas characteristics were the submergence or emergence of the region due to the weight of ice and subsequent isostatic readjustment, and the connecting channels it found to the North Sea-Atlantic, either through the straits of Denmark or at what are now the large lakes of Sweden, and the White Sea-Arctic Sea.
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          History


          At the time of the Roman Empire, the Baltic Sea was known as the Mare Suebicum or Mare Sarmaticum. Tacitus in his AD98 Agricola and Germania described the Mare Suebicum, named for the Suebi tribe, during the spring months, as a brackish sea when the ice on the Baltic Sea broke apart and chunks floated about. The Suebi eventually migrated south west to reside for a while in the Rhineland area of modern Germany, where their name survives in the historic region known as Swabia. The Sarmatian tribes inhabited Eastern Europe and southern Russia. Jordanes called it the Germanic Sea in his work the Getica.


          Since the Viking age, the Scandinavians have called it "the Eastern Lake" (Austmarr, "Eastern Sea", appears in the Heimskringla and Eystra salt appears in Srla ttr), but Saxo Grammaticus recorded in Gesta Danorum an older name Gandvik, "-vik" being Old Norse for "bay", which implies that the Vikings correctly regarded it as an inlet of the sea. (Another form of the name, "Grandvik", attested in at least one English translation of Gesta Danorum, is likely to be a misspelling.)


          In addition to fish the sea also provides amber, especially from its southern shores. The bordering countries have traditionally provided lumber, wood tar, flax, hemp, and furs. Sweden had from early medieval times also a flourishing mining industry, especially on iron ore and silver. Poland had and still has extensive salt mines. All this has provided for rich trading since the Roman times.


          In the early Middle Ages, Vikings of Scandinavia buildt their trade emporia all around the Baltic. Later, there were fights for control over the sea with Wendish tribes dwelling on the southern shore. The Vikings also used the rivers of Russia for trade routes, finding their way eventually to the Black Sea and southern Russia. This Viking-dominated period is also referred to as Viking Age.


          Lands next to the sea's eastern shore were among the last in Europe to be converted into Christianity in the Northern Crusades: Finland in the twelfth century by the Swedes, and what are now Estonia and Latvia in the early thirteenth century by the Danes and the Germans ( Livonian Brothers of the Sword). The Teutonic Knights gained control over parts of the southern and eastern shore of the Baltic Sea, where they set up their monastic state while fighting the Poles, the Danes, the Swedes, the Russians of ancient Novgorod, and the Lithuanians (the last Europeans to convert to Christianity).


          Starting in the 11th century, the southern and eastern shores of the Baltic were settled by Germans (and to a lesser extend by Dutch, Danes and Scots) in the course of the Ostsiedlung. Denmark gradually gained control over most of the Baltic coast, until she lost much of her possessions after being defeated in the 1227 Battle of Bornhved.


          In the 13th to 17th centuries, the strongest economic force in Northern Europe became the Hanseatic league, which used the Baltic Sea to establish trade routes between its member cities. In the sixteenth and early seventeenth centuries, Polish-Lithuanian Commonwealth, Denmark and Sweden fought wars for Dominium Maris Baltici ("Ruling over the Baltic Sea"). Eventually, it was the Swedish Empire that virtually encompassed the Baltic Sea. In Sweden the sea was then referred to as Mare Nostrum Balticum ("Our Baltic Sea").


          In the eighteenth century, Russia and Prussia became the leading powers over the sea. The Great Northern War, ending with Sweden's defeat, brought Russia to the eastern coast. Since then, Russia was a dominating power in the Baltic. Russia's Peter the Great saw the strategic importance of the Baltic and decided to found his new capital, Saint Petersburg at the mouth of the Neva river at the east end of the Gulf of Finland. There was much trading not just within the Baltic region but also with the North Sea region, especially eastern England and the Netherlands: their fleets needed the Baltic timber, tar, flax and hemp.


          During the Crimean War, a joint British and French fleet attacked the Russian fortresses by bombarding Sveaborg, which guards Helsinki; Kronstadt, which guards Saint Petersburg; and by destroying Bomarsund in the land Islands. After the unification of Germany in 1871, the whole southern coast became German. The First World War was partly fought in the Baltic Sea. After 1920 Poland was connected to the Baltic Sea by the Polish Corridor and enlarged the port of Gdynia in rivalry with the port of the Free City of Danzig.


          During the Second World War, Germany reclaimed all of the southern shore and much of the eastern by occupying Poland and the Baltic states. In 1945, the Baltic Sea became a mass grave for drowned people on torpedoed refugee ships. As of 2004, the sinking of the Wilhelm Gustloff remains the worst maritime disaster, killing (very roughly) 9,000 people. In 2005, a Russian group of scientists found over five thousand airplane wrecks, sunken warships, and other material mainly from the Second World War, lying at the bottom of the sea.


          After 1945, the German population was expelled from all areas east of the Oder-Neisse line, making room for Polish and Russian settlers. Poland gained a vast stretch of the southern shore, Russia gained another access to the Baltic with the Kaliningrad oblast. The Baltic states on the eastern shore were again incorporated in the Soviet Union, Poland and East Germany became communist states. The sea than was a border between opposing military blocks: in the case of military conflict, in parallel with a Soviet offensive towards the Atlantic Ocean, communist Poland's fleet was prepared to invade the Danish isles. This border status also impacted trade and travel, and came to an end only after the clash of the communist regimes in Eastern and Central Europe in the late 1980s.


          Since May 2004, on the accession of the Baltic states and Poland, the Baltic Sea has been almost entirely surrounded by countries of the European Union (EU). The only remaining non-EU areas are the Russian metropolis of Saint Petersburg and the Kaliningrad Oblast exclave.


          Winter storms begin arriving in the region during October. These have caused numerous shipwrecks, such as the sinking of the ferry M/S Estonia en route from Tallinn, Estonia, to Stockholm, Sweden, in 1994, which claimed the lives of hundreds. Older, wood-based shipwrecks such as the Vasa tend to remain well-preserved, as the Baltic's cold and brackish water does not suit the shipworm.


          


          Biology


          Approximately 100,000km of the Baltic's seafloor (a quarter of its total area) is a variable dead zone. The more saline (and therefore denser) water remains on the bottom, isolating it from surface waters and the atmosphere. This leads to decreased oxygen concentrations within the zone. It is mainly bacteria that grow in it, digesting organic material and releasing hydrogen sulfide. Because of this large anaerobic zone, the seafloor ecology differs from that of the neighbouring Atlantic.


          The low salinity of the Baltic sea has led to the evolution of many slightly divergent species, such as the Baltic Sea herring, which is a smaller variant of the Atlantic herring. The benthic fauna consists mainly of Monoporeia affinis, which is originally a freshwater species. The lack of tides has affected the marine species as compared with the Atlantic.


          


          Economy
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              Bridge into the sea in Palanga, the most popular sea resort in Lithuania
            

          


          Construction of the Great Belt Bridge (1997) and Oresund Bridge (1999) over the international waterway of the Danish Straits has limited the Baltic Sea to medium-sized vessels. The Baltic Sea is the main trade route for export of Russian oil. Many of the neighboring countries are concerned about this, since a major oil leak would be disastrous in the Baltic given the slow exchange of water and the many unique species. The tourism industries, especially in economies dependent on tourism like northeastern Germany, are naturally very concerned.


          Shipbuilding is practiced in many large shipyards around the Baltic: Gdańsk, Szczecin in Poland, HDW in Kiel, Germany, Karlskrona and Kockums in Malm, Sweden, and Rauma, Turku, Helsinki in Finland, Rīga, Liepāja in Latvia and Klaipėda in Lithuania.


          There are several cargo and passenger ferry operators on the Baltic Sea, such as Silja Line, Polferries, Viking Line, Tallink and Superfast Ferries.


          


          The Helsinki Convention


          [bookmark: 1974_Convention]


          1974 Convention


          For the first time ever, all the sources of pollution around an entire sea were made subject to a single convention, signed in 1974 by the then seven Baltic coastal states. The 1974 Convention entered into force on 3 May 1980.


          [bookmark: 1992_Convention]


          1992 Convention


          In the light of political changes and developments in international environmental and maritime law, a new convention was signed in 1992 by all the states bordering on the Baltic Sea, and the European Community. After ratification the Convention entered into force on 17 January 2000. The Convention covers the whole of the Baltic Sea area, including inland waters and the water of the sea itself, as well as the sea-bed. Measures are also taken in the whole catchment area of the Baltic Sea to reduce land-based pollution. The Convention on the Protection of the Marine Environment of the Baltic Sea Area, 1992, entered into force on 17 January 2000.


          The governing body of the Convention is the Helsinki Commission, also known as HELCOM, or Baltic Marine Environment Protection Commission. The present contracting parties are Denmark, Estonia, the European Community, Finland, Germany, Latvia, Lithuania, Poland, Russia and Sweden.


          The ratification instruments where deposited by the European Community, Germany, Latvia and Sweden in 1994, by Estonia and Finland in 1995, by Denmark in 1996, by Lithuania in 1997 and by Poland and Russia in November 1999.


          


          Countries


          
            
              	
                Countries that border on the sea:


                
                  	Denmark


                  	Estonia


                  	Finland


                  	Germany


                  	Latvia


                  	Lithuania


                  	Poland


                  	Russia


                  	Sweden

                

              

              	
                Countries that are in the drainage basin but do not border on the sea:


                
                  	Belarus


                  	Czech Republic


                  	Norway


                  	Slovakia


                  	Ukraine

                

              
            

          


          


          Islands and archipelagoes


          
            	land Islands (Ahvenanmaa) (Finland, autonomous)


            	Archipelago Sea (Finland)

              
                	Pargas


                	Nagu


                	Korpo


                	Houtskr


                	Kustavi

              

            


            	Bornholm (Denmark)


            	Gotland (Sweden)


            	Hailuoto (Finland)


            	Hiiumaa (Estonia)


            	Kotlin (Russia)


            	Muhu (Estonia)


            	land (Sweden)


            	Rgen (Germany)


            	Saaremaa (Estonia)


            	Stockholm archipelago (Sweden)

              
                	Vrmdn (Sweden)

              

            


            	Usedom or Uznam (split between Germany and Poland)


            	Kvarken archipelago, including Valassaaret/Valsrarna (Finland)


            	Wolin (Poland)

          


          


          Cities


          
            
              	
                The biggest coastal cities (by population):


                
                  	Saint Petersburg (Russia) 4,700,000


                  	Stockholm (Sweden) 798,898 (metropolitan area 1,927,128)


                  	Copenhagen (Denmark) 502,204 (metropolitan area 1,823,109) (facing the Sound)


                  	Helsinki (Finland) 559,716 (metropolitan area 1,200,000)


                  	Gdańsk (Poland) 462,700 ( metropolitan area 1,041,000)


                  	Riga (Latvia) 760,000


                  	Szczecin (Poland) 413,600


                  	Tallinn (Estonia) 401,774


                  	Kaliningrad (Russia) 400,000


                  	Malm (Sweden) 259,579 (facing the Sound)


                  	Gdynia (Poland) 255,600


                  	Kiel (Germany) 250,000


                  	Espoo (Finland) 234,400 (part of Helsinki metropolitan area)


                  	Lbeck (Germany) 216,100


                  	Rostock (Germany) 212,700


                  	Klaipėda (Lithuania) 194,400


                  	Turku (Finland) 175,000


                  	Oulu (Finland) 130,000

                

              

              	
                Important ports (though not big cities):


                
                  	Liepāja (Latvia) 85,000


                  	Pori (Finland) 76,000


                  	Kotka (Finland) 55,000


                  	Świnoujście (Poland) 50,000


                  	Ventspils (Latvia) 44,000


                  	Police, Poland (The Seaport on The Oder River) (34,319)


                  	Baltiysk (Russia) 20,000


                  	Maardu (Estonia) 16,570


                  	Władysławowo (Poland)15,000


                  	Mariehamn (Finland) 11,000


                  	Hanko (Finland) 10,000
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Bamako within Mali
              
            


            
              	Coordinates:
            


            
              	Country

              	Mali
            


            
              	District

              	Bamako
            


            
              	Population (2006)
            


            
              	-Total

              	1,690,471
            

          


          Bamak, population 1,690,471 ( 2006), is the capital and largest city of Mali, and currently estimated to be the fastest growing city in Africa (6th fastest in the world). It is located on the Niger River, near the rapids that divide the Upper and Middle Niger Valleys, in the southwestern part of the country. Bamako is the nation's administrative centre, as well as a river port and a major regional trade centre. Manufactures include textiles, processed meat and metal goods. There is commercial fishing on the Niger River. Bamako is located at .


          


          History


          The area of the city has been continuously inhabited since the Palaeolithic, but the founding of Bamako occurred in the seventeenth century by Seribadian Niar and Soumba Coulibaly, or Bamba Sanogo, before its chiefdom passed to Diaoussadian Niar. The city was an important market town. In 1883 the region was occupied by French troops, and in 1908, Bamako became the capital of the French Sudan. Its population has grown rapidly; in 1960 Bamako's population was approximately 160,000.
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              Avenue Al Qoods in central Bamako
            

          


          


          Layout of the city


          Bamako is by the Niger River. This creates issues in that there are tributaries which affect development in the city and the city is on a flood plain, so much of the land bordering the river can not be used for construction. Bamako is relatively flat, except to the immediate north where there is an escarpment, being what remains of an extinct volcano. The Presidential Palace and main hospital are located here.


          Originally, the city developed on the northern side of the river, but as it grew, bridges were developed to connect the north with the south. The first of these was the Pont des Martyrs and the Pont du Roi Fahd. Additionally there is an older bridge to the east of Bamako although this is underwater for much of the year.


          Historically the city also contained a military airport to the west of the city. However, this has now been closed and is now a business area known as ACI 2000.


          The traditional commercial centre of Bamako is to the north of the river, and contained within a triangle bounded by Avenue du Fleuve, Rue Baba Diarra and Boulevard du Peuple. This area contains the March Rose and Street Market. The city centre is highly congested, polluted, and expensive, and in general the city is growing to the west in districts such as ACI 2000. The Government of Mali has also signalled its commitment to peripheral locations, by development of a new Administrative City at the entrance to ACI 2000.


          Notable landmarks in Bamako include the National Library of Mali, Tour BCEAO, Bamako Grand Mosque and the Pont du Roi Fahd. It is home to Mali's largest international airport, Senou International Airport, as well as the Dakar-Niger Railway, to Koulikoro in eastern Mali and Dakar in Senegal. Attractions include the Mali National Museum, the Muso Kunda Museum, the Bamako Regional Museum, Bamako Zoo, the Bamako Botanical Gardens and the Point G hill, containing caves with rock paintings. Bamako has hosted the biannual photography festival African Photography Encounters since 1994.


          In 1988, Bamako was the location of a WHO conference known as the Bamako Initiative that helped reshape health policy of Sub-Saharan Africa.


          The yearly held Budapest-Bamako rally has the endpoint in Bamako, with the Dakar Rally often passing through Bamako.


          


          Neighborhoods
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              Sotramas in Bamako
            

          


          
            	Hippodrome


            	Niarela


            	Lafiabougou

          


          


          Sister cities
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              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Plantae

                  


                  
                    	Division:

                    	Magnoliophyta

                  


                  
                    	Class:

                    	Liliopsida

                  


                  
                    	Order:

                    	Zingiberales

                  


                  
                    	Family:

                    	Musaceae

                  


                  
                    	Genus:

                    	Musa

                  

                

              
            


            
              	Species
            


            
              	
                Hybrid origin; see text

              
            

          


          Banana is the common name for a fruit and also the herbaceous plants of the genus Musa which produce the commonly eaten fruit. They are native to the tropical region of Southeast Asia and Australia. Today, they are cultivated throughout the tropics.


          Banana plants are of the family Musaceae. They are cultivated primarily for their fruit, and to a lesser extent for the production of fibre and as ornamental plants. As the bananas are mainly tall, upright, and fairly sturdy, they are often mistaken for trees, when the truth is the main or upright stem is called a pseudostem, literally meaning "fake stem", which for some species can obtain a height of up to 28m, with leaves of up to 3.5m in length. Each pseudostem would produce a bunch of yellow, green, or even red bananas before dying and being replaced by another pseudostem.


          The banana fruit grow in hanging clusters, with up to 20 fruit to a tier (called a hand), and 3-20 tiers to a bunch. The total of the hanging clusters is known as a bunch, or commercially as a "banana stem", and can weigh from 3050kg. The fruit averages 125g, of which approximately 75% is water and 25% dry matter content. Each individual fruit (known as a banana or 'finger') has a protective outer layer (a peel or skin) with a fleshy edible inner portion. Typically, the fruit has numerous strings (called 'phloem bundles') which run between the skin and the edible portion of the banana, and which are commonly removed individually after the skin is removed. Bananas are a valuable source of vitamin B6, vitamin C, and potassium.


          Bananas are grown in at least 107 countries. In popular culture and commerce, "banana" usually refers to soft, sweet "dessert" bananas that are usually eaten raw. The bananas from a group of cultivars with firmer, starchier fruit are called plantains, and are generally used in cooking rather than eaten raw. Bananas may also be dried and eaten as a snack food. Dried bananas are also ground into banana flour.


          Although the wild species have fruits with numerous large, hard seeds, virtually all culinary bananas have seedless fruits. Bananas are classified either as dessert bananas (meaning they are yellow and fully ripe when eaten) or as green cooking bananas. Almost all export bananas are of the dessert types; however, only about 10-15% of all production is for export, with the U.S. and EU being the dominant buyers.


          


          Plant


          The banana plant is a pseudostem that grows to 6 to 7.6 metres (20-25 feet) tall, growing from a corm. Leaves are spirally arranged and may grow 2.7 metres (9 feet) long and 60 cm (2 feet) wide.


          


          Properties


          
            
              	Banana, raw

              Nutritional value per 100g (3.5 oz)
            


            
              	Energy 90 kcal  370 kJ
            


            
              	
                
                  
                    	Carbohydrates  

                    	22.84 g
                  


                  
                    	- Sugars 12.23 g
                  


                  
                    	- Dietary fibre 2.6 g 
                  


                  
                    	Fat

                    	0.33 g
                  


                  
                    	Protein

                    	1.09 g
                  


                  
                    	Vitamin A equiv. 3 g

                    	0%
                  


                  
                    	Thiamin (Vit. B1) 0.031 mg 

                    	2%
                  


                  
                    	Riboflavin (Vit. B2) 0.073 mg 

                    	5%
                  


                  
                    	Niacin (Vit. B3) 0.665 mg 

                    	4%
                  


                  
                    	Pantothenic acid (B5) 0.334 mg

                    	7%
                  


                  
                    	Vitamin B6 0.367 mg

                    	28%
                  


                  
                    	Folate (Vit. B9) 20 g

                    	5%
                  


                  
                    	Vitamin C 8.7 mg

                    	15%
                  


                  
                    	Calcium 5 mg

                    	1%
                  


                  
                    	Iron 0.26 mg

                    	2%
                  


                  
                    	Magnesium 27 mg

                    	7%
                  


                  
                    	Phosphorus 22 mg

                    	3%
                  


                  
                    	Potassium 358 mg 

                    	8%
                  


                  
                    	Zinc 0.15 mg

                    	1%
                  

                

              
            


            
              	Percentages are relative to US

              recommendations for adults.

              Source: USDA Nutrient database
            

          


          Bananas come in a variety of sizes and colors when ripe, including yellow, purple and red. Bananas can be eaten raw though some varieties are generally cooked first. Depending upon cultivar and ripeness, the flesh can vary in taste from starchy to sweet, and texture from firm to mushy. Unripe or green bananas and plantains are used for cooking various dishes and are the staple starch of many tropical populations. Banana sap is extremely sticky and can be used as a practical adhesive. Sap can be obtained from either the pseudostem, the fruit peelings, or the from the flesh.


          Most production for local sale is of green cooking bananas and plantains, as ripe dessert bananas are easily damaged while being transported to market. Even when only transported within their country of origin, ripe bananas suffer a high rate of damage and loss.


          The commercial dessert cultivars most commonly eaten in temperate countries (species Musa acuminata or the hybrid Musa  paradisiaca, a cultigen) are imported in large quantities from the tropics. They are popular in part because being a non-seasonal crop they are available fresh year-round. In global commerce, by far the most important of these banana cultivars is ' Cavendish', which accounts for the vast bulk of bananas exported from the tropics. The Cavendish gained popularity in the 1950s after the previously mass produced cultivar, Gros Michel, became commercially unviable due to Panama disease, a fungus which attacks the roots of the banana plant.
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              'Cavendish' bananas in a grocery store
            

          


          The most important properties making 'Cavendish' the main export banana are related to transport and shelf life rather than taste; major commercial cultivars rarely have a superior flavour compared to the less widespread cultivars. Export bananas are picked green, and then usually ripened in ripening rooms when they arrive in their country of destination. These are special rooms made air-tight and filled with ethylene gas to induce ripening. Bananas can be ordered by the retailer "ungassed", however, and may show up at the supermarket still fully green. While these bananas will ripen more slowly, the flavour will be notably richer, and the banana peel can be allowed to reach a yellow/brown speckled phase, and yet retain a firm flesh inside. Thus, shelf life is somewhat extended. The flavour and texture of bananas are affected by the temperature at which they ripen. Bananas are refrigerated to between 13.5 and 15C (57 and 59F) during transportation. At lower temperatures, the ripening of bananas permanently stalls, and the bananas will eventually turn grey.


          It should be noted that Musa  paradisiaca is also the generic name for the common plantain, a coarser and starchier variant not to be confused with Musa acuminata or the Cavendish variety. Plantains have all but replaced the Cavendish in markets dominated by supply-side logistics.
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              M. acuminata x balbisiana inflorescence, partially opened.
            

          


          In addition to the fruit, the flower of the banana plant (also known as banana blossom or banana heart) is used in Southeast Asian, Bengali and Kerala (India) cuisine, either served raw with dips or cooked in soups and curries. The tender core of the banana plant's trunk is also used, notably in the Burmese dish mohinga, Bengali and Kerala cooking. Bananas fried with batter is a popular dessert in Malaysia, Singapore and Indonesia. Banana fritters can be served with ice-cream as well. Bananas are also eaten deep fried, baked in their skin in a split bamboo, or steamed in glutinous rice wrapped in a banana leaf in Myanmar where bunches of green bananas surrounding a green coconut in a tray is an important part of traditional offerings to the Buddha and the Nats. The juice extract prepared from the tender core is used to treat kidney stones.


          The leaves of the banana are large, flexible, and waterproof; they are used in many ways, including as umbrellas and to wrap food for cooking, carrying and packing cooked foods. In south India, food is traditionally served on banana leaves in homes and some restaurants also follow the practice. Some farmers prefer to grow banana plants only for their leaves. Chinese zongzi (bamboo leaves are more commonly used where available) and Central American tamales are sometimes steamed in banana leaves, and the Hawaiian imu is often lined with them. Puerto Rican "pasteles" are boiled wrapped and tied inside the leaf.


          Banana chips are a snack produced from dehydrated or fried banana or, preferably, plantain slices, which have a dark brown colour and an intense banana taste. Bananas have also been used in the making of jam. Unlike other fruits, it is difficult to extract juice from bananas because when compressed a banana simply turns to pulp.


          Seeded bananas (Musa balbisiana), considered to be one of the forerunners of the common domesticated banana, are sold in markets in Indonesia.


          It is reported that in Orissa, India, juice is extracted from the corm and used as a home remedy for the treatment of jaundice. In other places honey is mixed with mashed banana fruit and used for the same purpose.


          


          Trade
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              	Top Banana Producing Nations - 2005

              (in million metric tons)
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              	16.8
            


            
              	[image: Flag of Brazil]Brazil

              	6.7
            


            
              	[image: Flag of the People's Republic of China]China

              	6.4
            


            
              	[image: Flag of Ecuador]Ecuador

              	5.9
            


            
              	[image: Flag of the Philippines]Philippines

              	5.8
            


            
              	[image: Flag of Indonesia]Indonesia

              	4.5
            


            
              	[image: Flag of Costa Rica]Costa Rica

              	2.2
            


            
              	[image: Flag of Mexico]Mexico

              	2.0
            


            
              	[image: Flag of Thailand]Thailand

              	2.0
            


            
              	[image: Flag of Colombia]Colombia

              	1.6
            


            
              	[image: Flag of Burundi]Burundi

              	1.6
            


            
              	World Total

              	72.5
            


            
              	Source: Food and Agriculture Organization of the United Nations
            

          


          Bananas and plantains constitute a major staple food crop for millions of people in developing countries. In most tropical countries, green (unripe) bananas used for cooking represent the main cultivars. Cooking bananas are very similar to potatoes in how they are used. Both can be fried, boiled, baked or chipped and have similar taste and texture when served. One green cooking banana has about the same calorie content as one potato.


          In 2003, India led the world in banana production, representing approximately 23% of the worldwide crop, most of which was for domestic consumption. The four leading banana exporting countries were Ecuador, Costa Rica, Philippines, and Colombia, which together accounted for about two-thirds of the world's exports, each exporting more than 1 million tons. Ecuador alone provided more than 30% of global banana exports, according to FAO statistics.


          The vast majority of producers are small-scale farmers growing the crop either for home consumption or for local markets. Because bananas and plantains will produce fruit year-round, they provide an extremely valuable source of food during the hunger season (that period of time when all the food from the previous harvest has been consumed, and the next harvest is still some time away). It is for these reasons that bananas and plantains are of major importance to food security.


          Bananas are among the most widely consumed foods in the world. Most banana farmers receive a low unit price for their produce as supermarkets buy enormous quantities and receive a discount for that business. Competition amongst supermarkets has led to reduced margins in recent years which in turn has led to lower prices for growers. Chiquita, Del Monte, Dole and Fyffes grow their own bananas in Ecuador, Colombia, Costa Rica, Guatemala and Honduras. Banana plantations are capital intensive and demand high expertise, so the majority of independent growers are large and wealthy landowners of these countries. This has led to bananas being available as a " fair trade" item in some countries.


          The banana has an extensive trade history beginning with the founding of the United Fruit Company (now Chiquita) at the end of the nineteenth century. For much of the 20th century, bananas and coffee dominated the export economies of Central America. In the 1930s, bananas and coffee made up as much as 75% of the region's exports. As late as 1960, the two crops accounted for 67% of the exports from the region. Though the two were grown in similar regions, they tended not to be distributed together. The United Fruit Company based its business almost entirely on the banana trade, as the coffee trade proved too difficult for it to control. The term " banana republic" has been broadly applied to most countries in Central America, but from a strict economic perspective only Costa Rica, Honduras, and Panama were actual "banana republics", countries with economies dominated by the banana trade.
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              Banana output in 2005
            

          


          The countries of the European Union have traditionally imported many of their bananas from the former European island colonies of the Caribbean, paying guaranteed prices above global market rates. As of 2005, these arrangements were in the process of being withdrawn under pressure from other major trading powers, principally the United States. The withdrawal of these indirect subsidies to Caribbean producers is expected to favour the banana producers of Central America, in which American companies have an economic interest.


          The United States has minimal banana production. 14,000 tons of bananas were grown in Hawaii in 2001.


          


          History


          The domestication of bananas took place in southeastern Asia. Many species of wild bananas still occur in New Guinea, Malaysia, Indonesia and the Philippines. Recent archaeological and palaeoenvironmental evidence at Kuk Swamp in the Western Highlands Province of Papua New Guinea suggests that banana cultivation there goes back to at least 5000 BCE, and possibly to 8000 BCE. This would make the New Guinean highlands the place where bananas were first domesticated. It is likely that other species of wild bananas were later also domesticated elsewhere in southeastern Asia.


          Some recent discoveries of banana phytoliths in Cameroon dating to the first millennium BCE have triggered an as yet unresolved debate about the antiquity of banana cultivation in Africa. There is linguistic evidence that bananas were already known in Madagascar around that time. The earliest evidence of banana cultivation in Africa before these recent discoveries dates to no earlier than late 6th century AD. These were possibly spread there by Arab merchants.


          The banana is mentioned for the first time in written history in Buddhist texts in 600 BCE. Alexander the Great discovered the taste of the banana in the valleys of India in 327 BCE. The existence of an organized banana plantation could be found in China in 200 CE. In 650, Islamic conquerors brought the banana to Palestine. The word banana is of West African origin, and passed into English via Spanish or Portuguese.


          In 15th and 16th century, Portuguese colonists started banana plantations in the Atlantic Islands, Brazil, and western Africa. As late as the Victorian Era, bananas were not widely known in Europe, although they were available via merchant trade. Jules Verne references bananas with detailed descriptions so as not to confuse readers in his book Around the World in Eighty Days (1872).


          


          Cultivation
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              Fruits of wild-type bananas have numerous large, hard seeds.
            

          


          While the original bananas contained rather large seeds, triploid (and thus seedless) cultivars have been selected for human consumption. These are propagated asexually from offshoots of the plant. The plant is allowed to produce 2 shoots at a time; a larger one for fruiting immediately and a smaller "sucker" or "follower" that will produce fruit in 68 months time. The life of a banana plantation is 25 years or longer, during which time the individual stools or planting sites may move slightly from their original positions as lateral rhizome formation dictates.
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              Banana corms, used in the propagation of domesticated bananas.
            

          


          Cultivated bananas are parthenocarpic, which makes them sterile and unable to produce viable seeds. Lacking seeds, another form of propagation is required. This involves removing and transplanting part of the underground stem (called a corm). Usually this is done by carefully removing a sucker (a vertical shoot that develops from the base of the banana pseudostem) with some roots intact. However, small sympodial corms, representing not yet elongated suckers, are easier to transplant and can be left out of the ground for up to 2 weeks; they require minimal care and can be boxed together for shipment.


          In some countries, bananas are commercially propagated by means of tissue culture. This method is preferred since it ensures disease-free planting material. When using vegetative parts such as suckers for propagation, there is a risk of transmitting diseases (especially the devastating Panama disease).


          


          Pests, diseases and natural disasters
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          While in no danger of outright extinction, the most common edible banana cultivar 'Cavendish' (extremely popular in Europe and the Americas) could become unviable for large-scale cultivation in the next 10-20 years. Its predecessor 'Gros Michel', discovered in the 1820s, has already suffered this fate. Like almost all bananas, it lacks genetic diversity, which makes it vulnerable to diseases, which threaten both commercial cultivation and the small-scale subsistence farming. Major diseases include:


          
            	Panama Disease (Race 1)  fusarium wilt (a soil fungus). The fungus enters the plants through the roots and moves up with water into the trunk and leaves, producing gels and gums. These plug and cut off the flow of water and nutrients, causing the plant to wilt. Prior to 1960 almost all commercial banana production centered on the cultivar ' Gros Michel', which was highly susceptible to fusarium wilt. The cultivar 'Cavendish' was chosen as a replacement for 'Gros Michel' because out of the resistant cultivars it was viewed as producing the highest quality fruit. However, more care is required for shipping the 'Cavendish' banana, and its quality compared to 'Gros Michel' is debated.


            	Tropical Race 4 - a reinvigorated strain of Panama Disease first discovered in 1993. This is a virulent form of fusarium wilt that has wiped out 'Cavendish' in several southeast Asian countries. It has yet to reach the Americas; however, soil fungi can easily be carried on boots, clothing, or tools. This is how Tropical Race 4 moves from one plantation to another and is its most likely route into Latin America. The Cavendish cultivar is highly susceptible to TR4, and over time, Cavendish is almost certain to be eliminated from commercial production by this disease. Unfortunately the only known defense to TR4 is genetic resistance.


            	Black Sigatoka - a fungal leaf spot disease first observed in Fiji in 1963 or 1964. Black Sigatoka (also known as Black Leaf Streak) has spread to banana plantations throughout the tropics due to infected banana leaves being used as packing material. It affects all of the main cultivars of bananas and plantains, impeding photosynthesis by turning parts of their leaves black, and eventually killing the entire leaf. Being starved for energy, fruit production falls by 50% or more, and the bananas that do grow suffer premature ripening, making them unsuitable for export. The fungus has shown ever increasing resistance to fungicidal treatment, with the current expense for treating 1 hectare exceeding US$1000 per year. In addition to the financial expense there is the question of how long such intensive spraying can be justified environmentally. Several resistant cultivars of banana have been developed, but none has yet received wide scale commercial acceptance due to taste and texture issues.


            	Banana Bunchy Top Virus (BBTV) - this virus is spread from plant to plant by aphids. It causes stunting of the leaves resulting in a "bunched" appearance. Generally, a banana plant infected with the virus will not set fruit, although mild strains exist in many areas which do allow for some fruit production. These mild strains are often mistaken for malnourishment, or a disease other than BBTV. There is no cure for BBTV, however its effect can be minimised by planting only tissue cultured plants (In-vitro propagation), controlling the aphids, and immediately removing and destroying any plant from the field that shows signs of the disease.

          


          Even though it is no longer viable for large scale cultivation, 'Gros Michel' is not extinct and is still grown in areas where Panama Disease is not found. Likewise, 'Cavendish' is in no danger of extinction, but it may leave the shelves of the supermarkets for good if diseases make it impossible to supply the global market. It is unclear if any existing cultivar can replace 'Cavendish' on a scale needed to fill current demand, so various hybridisation and genetic engineering programs are working on creating a disease-resistant, mass-market banana.


          Australia is relatively free of plant diseases and therefore prohibits imports. When Cyclone Larry wiped out Australia's domestic banana crop in 2006, bananas became relatively expensive, due to both low supply domestically and the existence of laws prohibiting banana imports.


          


          


          East Africa
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          Most bananas grown worldwide are used for local consumption. In the tropics, bananas, especially cooking bananas, represent a major source of food, as well as a major source of income for smallholder farmers. It is in the East African highlands that bananas reach their greatest importance as a staple food crop. In countries such as Uganda, Burundi and Rwanda per capita consumption has been estimated at 450kg per year, the highest in the world. Ugandans use the same word "matooke" to describe both banana and food.


          In the past, the banana was a highly sustainable crop with a long plantation life and stable yields year round. However with the arrival of the Black Sigatoka fungus, banana production in eastern Africa has fallen by over 40%. For example, during the 1970s, Uganda produced 15 to 20 tonnes of bananas per hectare. Today, production has fallen to only 6 tonnes per hectare.


          The situation has started to improve as new disease resistant cultivars have been developed by IITA and NARO such as the FHIA-17 (known in Uganda as the Kabana 3). These new cultivars taste different from the traditionally grown banana which has slowed their acceptance by local farmers. However, by adding mulch and animal manure to the soil around the base of the banana plant, these new cultivars have substantially increased yields in the areas where they have been tried.


          The International Institute of Tropical Agriculture and NARO, funded by the Rockefeller Foundation and CGIAR have started trials for genetically modified banana plants that are resistant to both Black Sigatoka and banana weevils. It is developing cultivars specifically for smallholder or subsistence farmers.


          


          Allergic reactions


          There are two forms of banana allergy. One is oral allergy syndrome which causes itching and swelling in the mouth or throat within one hour after ingestion and is related to birch tree and other pollen allergies. The other is related to latex allergies and causes urticaria and potentially serious upper gastrointestinal symptoms.


          


          Fibre
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          Textiles


          The banana plant has long been a source of fibre for high quality textiles. In Japan, the cultivation of banana for clothing and household use dates back to at least the 13th century. In the Japanese system, leaves and shoots are cut from the plant periodically to ensure softness. The harvested shoots must first be boiled in lye to prepare the fibres for the making of the yarn. These banana shoots produce fibres of varying degrees of softness, yielding yarns and textiles with differing qualities for specific uses. For example, the outermost fibres of the shoots are the coarsest, and are suitable for tablecloths, whereas the softest innermost fibres are desirable for kimono and kamishimo. This traditional Japanese banana cloth making process requires many steps, all performed by hand.


          In another system employed in Nepal, the trunk of the banana plant is harvested instead, small pieces of which are subjected to a softening process, mechanical extraction of the fibres, bleaching, and drying. After that, the fibres are sent to the Kathmandu valley for the making of high end rugs with a textural quality similar to silk. These banana fibre rugs are woven by the traditional Nepalese hand-knotted methods, and are sold RugMark certified.


          


          Paper


          Banana fibre is also used in the production of banana paper. Banana paper is used in two different senses: to refer to a paper made from the bark of the banana plant, mainly used for artistic purposes, or paper made from banana fibre, obtained from an industrialized process, from the stem and the non utilizable fruits. This paper can be either hand-made or made by industrialized machine.


          


          Storage and transport


          In the current world marketing system, bananas are grown in the tropics where hurricanes are not common. The fruit therefore has to be transported over long distances and storage is necessary. To gain maximum life bunches are harvested before the fruit is fully mature. The fruit is carefully handled, transported quickly to the seaboard, cooled and shipped under sophisticated refrigeration. The basis of this procedure is to prevent the bananas producing ethylene which is the natural ripening agent of the fruit. This sophisticated technology allows storage and transport for 3-4 weeks at 13 degrees Celsius. On arrival at the destination the bananas are held at about 17 degrees Celsius and treated with a low concentration of ethylene. After a few days the fruit has begun to ripen and it is distributed for retail sale. It is important to note that unripe bananas can not be held in the home refrigerator as they suffer from the cold. After ripening some bananas can be held for a few days in the home refrigerator.


          Australian researchers have clearly shown that the use of refrigeration is no longer essential to extend the life of bananas after harvest.


          The above references report that the presence of carbon dioxide (which is produced by the fruit) extends the life and the addition of an ethylene absorbent further extends the life even at high temperatures. This simple technology involves packing the fruit in a polyethylene bag and including an ethylene absorbent, potassium permanganate, on an inert carrier. The bag is then sealed with a band or string. This low cost treatment more than doubles the life at a range of temperatures and can give a life of up to 3-4 weeks without the need of refrigeration. The method is suitable for bunches, hands and even fingers.


          The technology has been successfully tested over long distances and has been confirmed by researchers in a number of countries. The longest commercial trial was from North Queensland to New Zealand by unrefrigerated rail and ship over 18 days. Importers thought that the treated bananas were harvested on the day of arrival!


          Although the technology has been extensively published in recognized scientific journals and has considerable cost savings (including energy savings) it has not been widely adopted. This report is to encourage banana growers in even poor countries to try out the technology themselves. It is suggested that a freshly harvested bunch be taken and a few hands be selected and each cut in two. Half of each hand should be sealed in a polyethylene bag the other half hands should be left untreated. Even without the ethylene absorbent the beneficial effect should be obvious in a few days. Growers can then decide whether to try the full technology.


          


          Usage in culture


          


          Peels


          The depiction of a person slipping on a banana peel has been a staple of physical comedy for generations. A 1906 comedy record produced by Edison Records features a popular character of the time, " Cal Stewart", claiming to describe his own such incident, saying:


          
            I don't think much of a man what throws a bananer peelin' on the sidewalk, and I don't think much of a bananer what throws a man on the sidewalk, neither. ... my foot hit that bananer peelin' and I went up in the air, and come down ker-plunk, and fer about a minnit I seen all the stars what 'stronomy tells about, and some that hain't been discovered yit. Wall jist as I was pickin' myself up, a little boy come runnin' cross the street and he said, "Oh mister, won't you please do that agin? My mother didn't see you do it."

          


          


          Stereotypes


          
            	Because of the stereotypical image of monkeys and apes eating bananas, they have been used for racist insults, such as throwing bananas at sports players of African descent.

          


          


          Arts


          
            	The poet Bashō is named after the Japanese word for a banana plant. The "bashō" planted in his garden by a grateful student became a source of inspiration to his poetry, as well as a symbol of his life and home.


            	The song Yes, We Have No Bananas was written by Frank Silver and Irving Cohn and originally released in 1923. Since then the song has been re-recorded several times and has been particularly popular during banana shortages.

          


          


          Symbols


          Bananas are also humorously used as a phallic symbol due to similarities in size and shape. This is typified by the artwork of the debut album of The Velvet Underground, which features a banana on the front cover, yet on the original LP version, the design allowed the listener to 'peel' this banana to find a pink, phallic structure on the inside.


          
            Retrieved from " http://en.wikipedia.org/wiki/Banana"
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          Coordinates:


          Bangalore, officially Bengaluru ( Kannada: ಬೆಂಗಳೂರು, ['beŋgəɭuːru] , Indian English: [ˈbŋgəloːɾ] ), is the capital of the Indian state of Karnataka. Located on the Deccan Plateau in the south-eastern part of Karnataka, Bangalore is India's third most populous city and fifth-most populous urban agglomeration.


          It is home to numerous public sectors such as heavy industries, software companies, aerospace, telecommunications, machine tools, heavy equipment, and defence establishments. Bangalore is known as the Silicon Valley of India owing to its pre-eminent position as the leading contributor to India's IT industry. Bangalore has developed into one of India's major economic hubs and was mentioned by CNN as one of the "best places to do business in the wired world".


          Though historically attested at least since 900 CE, Kempe Gowda I, is widely regarded as the founder of modern Bangalore, he built a mud fort and established it as a province of the Vijayanagara Empire. During the British Raj, it became a centre for colonial rule in South India. The establishment of the Bangalore Cantonment brought in large numbers of migrants from other parts of the country. Since independence in 1947, Bangalore grew to become the capital of Karnataka state. Today, as a large and growing metropolitan in the developing world, Bangalore is home to some of the most well-recognized colleges and research institutions in India, and has the second-highest literacy rate in the nation.


          


          Etymology


          The name Bangalore is an anglicised version of the city's name in the Kannada language, Bengalūru. The earliest reference to the name "Bengaluru" was found in a 9th century Western Ganga Dynasty stone inscription on a "vīra kallu" (ವೀರ ಗಲ್ಲು) (literally, " hero stone", a rock edict extolling the virtues of a warrior). In this inscription found in Begur, "Bengaluru" is referred to as a place in which a battle was fought in 890. It states that the place was part of the Ganga kingdom until 1004 and was known as "Bengaval-uru", the "City of Guards" in Old Kannada. An article, published in The Hindu, states:


          
            An inscription, dating back to 890 CE, shows Bengaluru is over 1,000 years old. But it stands neglected at the Parvathi Nageshwara Temple in Begur near the city...written in Hale Kannada (Old Kannada) of the 9th century CE, the epigraph refers to a Bengaluru war in 890 in which Buttanachetty, a servant of Nagatta, died. Though this has been recorded by historian R. Narasimhachar in his Epigraphia of Carnatica (Vol. 10 supplementary), no efforts have been made to preserve it.

          


          An apocryphal, though popular, anecdote recounts that the 11th-century Hoysala king Veera Ballala II, while on a hunting expedition, lost his way in the forest. Tired and hungry, he came across a poor old woman who served him boiled beans. The grateful king named the place "benda kaal-ooru" ( Kannada: ಬೆಂದಕಾಳೂರು) (literally, "town of boiled beans"), which was eventually colloquialised to "Bengalūru".


          On December 11, 2005, the Government of Karnataka announced that it had accepted a proposal by Jnanpith Award winner U. R. Ananthamurthy to rename Bangalore to Bengaluru, which is its name in Kannada. On September 27, 2006, the Bruhath Bangalore Mahanagara Palike (BBMP) passed a resolution to implement the proposed name change, which was accepted by the Government of Karnataka and it was decided to officially implement the name change from November 1, 2006. However, this process has been currently stalled due to delays in getting clearances from the Union Home Ministry.


          


          History
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          After centuries of the rule of the Western Gangas, Bengaluru was captured by the Cholas in 1024 which later passed on to the Chalukya-cholas in 1070. In 1116 the Hoysala Empire, overthrew the Cholas and extended its rule over Bangalore. Modern Bangalore was founded by a vassal of the Vijayanagara Empire, Kempe Gowda I, who built a mud fort and a Nandi Temple in the proximity of modern Bangalore in 1537. Kempe Gowda referred to the new town as his "gandu bhoomi" or "Land of Heroes".


          Within the fort, the town was divided into smaller divisions called "pētēs" (IPA: [peɪteɪ]). The town had two main streets: Chickkapētē Street, which ran east-west, and Doddapētē Street, which ran north-south. Their intersection formed the Doddapētē Square  the heart of Bangalore. Kempe Gowda's successor, Kempe Gowda II, built four famous towers that marked Bangalore's boundary. During the Vijayanagara rule, Bangalore was also referred to as "Devarāyanagara" and "Kalyānapura" ("Auspicious City"). After the fall of the Vijayanagara Empire, Bangalore's rule changed hands several times. In 1638, a large Bijapur army led by Ranadulla Khan and accompanied by Shahji Bhonsle defeated Kempe Gowda III and Bangalore was given to Shahji as a jagir. In 1687, the Mughal general Kasim Khan defeated Ekoji, son of Shahji, and then sold Bangalore to Chikkadevaraja Wodeyar (16731704) of Mysore for 300,000 rupees. After the death of Krishnaraja Wodeyar II in 1759, Hyder Ali, Commander-in-Chief of the Mysore Army, proclaimed himself the de facto ruler of Mysore. The kingdom later passed to Hyder Ali's son Tippu Sultan, known as the Tiger of Mysore. Bangalore was eventually incorporated into the British Indian Empire after Tippu Sultan was defeated and killed in the Fourth Anglo-Mysore War (1799). The British returned administrative control of the Bangalore "pētē" to the Maharaja of Mysore, choosing only to retain the Cantonment under their jurisdiction. The 'Residency' of Mysore State was first established at Mysore in 1799 and later shifted to Bangalore in the year 1804. It was abolished in the year 1843 only to be revived in 1881 at Bangalore and to be closed down permanently in 1947, with Indian independence. The British, found it easier to recruit employees in the Madras Presidency and relocate them to cantonment area during this period. The Kingdom of Mysore relocated its capital from Mysore city to Bangalore in 1831. Two important developments during this period contributed to the rapid growth of the city: the introduction of telegraph connections and a rail connection to Madras in 1864.
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          In the 19th century, Bangalore essentially became a twin city, with the "pētē", whose residents were predominantly Kannadigas, and the "cantonment" created by the British, whose residents were predominantly Tamils. Bangalore was hit by a plague epidemic in 1898 that dramatically reduced its population. New extensions in Malleshwara and Basavanagudi were developed in the north and south of the pētē. Telephone lines were laid to help co-ordinate anti-plague operations, and a health officer was appointed to the city in 1898. In 1906, Bangalore became the first city in India to have electricity, powered by the hydroelectric plant situated in Shivanasamudra. Bangalore's reputation as the Garden City of India began in 1927 with the Silver Jubilee celebrations of the rule of Krishnaraja Wodeyar IV. Several projects such as the construction of parks, public buildings and hospitals were instituted to beautify the city. After Indian independence in August 1947, Bangalore remained in the new Mysore State of which the Maharaja of Mysore was the Rajapramukh. Public sector employment and education provided opportunities for Kannadigas from the rest of the state to migrate to the city. Bangalore experienced rapid growth in the decades 194151 and 197181 , which saw the arrival of many immigrants from northern Karnataka. By 1961, Bangalore had become the sixth largest city in India, with a population of 1,207,000. In the decades that followed, Bangalore's manufacturing base continued to expand with the establishment of private companies such as Motor Industries Company (MICO; a subsidiary of Robert Bosch GmbH), which set up its manufacturing plant in the city. Bangalore experienced a boom in its real estate market in the 1980s and 1990s, spurred by capital investors from other parts of the country who converted Bangalore's large plots and colonial bungalows to multi-storied apartments. In 1985, Texas Instruments became the first multinational to set up base in Bangalore. Other Information Technology companies followed suit and by the end of the 20th century, Bangalore had firmly established itself as the Silicon Valley of India.


          


          Geography and climate
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          Bangalore lies in the southeast of the South Indian state of Karnataka. It is in the heart of the Mysore Plateau (a region of the larger Precambrian Deccan Plateau) at an average elevation of 920 m (3,018 feet). It is positioned at and covers an area of 741 km (286 mi). The majority of the city of Bangalore lies in the Bangalore Urban district of Karnataka and the surrounding rural areas are a part of the Bangalore Rural district. The Government of Karnataka has carved out the new district of Ramanagaram from the old Bangalore Rural district.


          The topology of Bangalore is flat except for a central ridge running NNE- SSW. The highest point is Doddabettahalli, which is 962m (3,156ft) and lies on this ridge. No major rivers run through the city, though the Arkavathi and South Pennar cross paths at the Nandi Hills, 60 km (37 mi.) to the north. River Vrishabhavathi, a minor tributary of the Arkavathi, arises within the city at Basavanagudi and flows through the city. The rivers Arkavathi and Vrishabhavathi together carry much of Bangalore's sewage. A sewerage system, constructed in 1922, covers 215km (133mi) of the city and connects with five sewage treatment centers located in the periphery of Bangalore.


          In the 16th century, Kempe Gowda I constructed many lakes to meet the town's water requirements. The Kempambudhi Kere, since overrun by modern development, was prominent among those lakes. In the earlier half of 20th century, the Nandi Hills waterworks was commissioned by Sir Mirza Ismail ( Diwan of Mysore, 192641 CE) to provide a water supply to the city. Currently, the river Kaveri provides around 80% of the total water supply to the city with the remaining 20% being obtained from the Thippagondanahalli and Hesaraghatta reservoirs of the Arkavathi river. Bangalore receives 800 million litres (211 million US gallons) of water a day, more than any other Indian city. However, Bangalore sometimes does face water shortages, especially during the summer season in the years of low rainfall. A random sampling study of the Air Quality Index (AQI) of twenty stations within the city indicated scores that ranged from 76 to 314, suggesting heavy to severe air pollution around areas of traffic concentration. Bangalore has a handful of freshwater lakes and water tanks, the largest of which are Madivala tank, Hebbal lake, Ulsoor lake and Sankey Tank. Groundwater occurs in silty to sandy layers of the alluvial sediments. The Peninsular Gneissic Complex (PGC) is the most dominant rock unit in the area and includes granites, gneisses and migmatites, while the soils of Bangalore consist of red laterite and red, fine loamy to clayey soils. Vegetation in the city is primarily in the form of large deciduous canopy and minority coconut trees. Though Bangalore has been classified as a part of the seismic zone II (a stable zone), it has experienced quakes of magnitude as high as 4.5.


          Due to its high elevation, Bangalore usually enjoys salubrious climate throughout the year, although freak heat waves can make things very uncomfortable in the summer. The coolest month is January with an average low temperature of 15.1 C and the hottest month is April with an average high temperature of 33.6 C. The highest temperature ever recorded in Bangalore is 38.9  C and the lowest ever is 7.8 C (on January 1884). Winter temperatures rarely drop below 12 C (54 F), and summer temperatures seldom exceed 3637 C (100 F). Bangalore receives rainfall from both the northeast and the southwest monsoons and the wettest months are September, October and August, in that order. The summer heat is moderated by fairly frequent thunderstorms, which occasionally cause power outages and local flooding. The heaviest rainfall recorded in a 24-hour period is 179millimetres (7.0in) recorded on 1 October 1997.


          


          Civic Administration


          
            
              	Bangalore City officials
            


            
              	Administrator

              	S. Dilip Rau
            


            
              	Municipal Commissioner

              	Dr. S. Subramanya
            


            
              	Police Commissioner

              	N. Achuta Rao
            

          


          The Bruhat Bengaluru Mahanagara Palike (BBMP, Greater Bangalore Municipal Corporation) is in charge of the civic administration of the city. It was formed in 2007 by merging 100 wards of the erstwhile Bangalore Mahanagara Palike, with the neighbouring 7 City Municipal Councils (CMC), one Town Municipal Council and 110 villages around Bangalore.


          Bruhat Bengaluru Mahanagara Palike is run by a city council. The city council comprises elected representatives, called "corporators", one from each of the wards (localities) of the city. Elections to the council are held once every 5 years, with results being decided by popular vote. A mayor and commissioner of the council are also elected through a quota system from a Scheduled Castes and Tribes candidate or to an Other Backward Class female candidate. Members contesting elections to the council represent one of more of the state's political parties. However, elections to the newly-created body are yet to be held, due to delays in delimitation of wards and finalising voter lists. There are expected to be about 150 wards, up from the 100 wards of the old Bangalore Mahanagara Palike. Elections are tentatively scheduled to be held in early 2008.
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          Bangalore's rapid growth has created several problems relating to traffic congestion and infrastructural obsolescence that the Bangalore Mahanagara Palike has found challenging to address. A 2003 Battelle Environmental Evaluation System (BEES) evaluation of Bangalore's physical, biological and socioeconomic parameters indicated that Bangalore's water quality and terrestrial and aquatic ecosystems were close to ideal, while the city's socioeconomic parameters ( traffic, quality of life) scored poorly. The BMP has been criticised by the Karnataka High Court, citizens and corporations for failing to effectively address the crumbling road and traffic infrastructure of Bangalore. The unplanned nature of growth in the city resulted in massive traffic gridlocks that the municipality attempted to ease by constructing a flyover system and by imposing one-way traffic systems.


          Some of the flyovers and one-ways mitigated the traffic situation moderately but were unable to adequately address the disproportionate growth of city traffic. In 2005 both the Central Government and the State Government allocated considerable portions of their annual budgets to address Bangalore's infrastructure. The Bangalore Mahanagara Palike works with the Bangalore Development Authority (BDA) and the Bangalore Agenda Task Force (BATF) to design and implement civic projects. Bangalore generates about 3,000 tonnes of solid waste per day, of which about 1,139 tonnes are collected and sent to composting units such as the Karnataka Composting Development Corporation. The remaining solid waste collected by the municipality is dumped in open spaces or on roadsides outside the city.


          The Bangalore City Police (BCP) has six geographic zones, includes the Traffic Police, the City Armed Reserve, the Central Crime Branch and the City Crime Record Bureau and runs 86 police stations, including two all-women police stations. As capital of the state of Karnataka, Bangalore houses important state government facilities such as the Karnataka High Court, the Vidhana Soudha (the home of the Karnataka state legislature) and Raj Bhavan (the residence of the Governor of Karnataka). Bangalore contributes two members to India's lower house of parliament, the Lok Sabha, and 24 members to the Karnataka State Assembly. In 2007, the Delimitation Commission of India reorganised the constituencies based on the 2001 census, and thus the number of Assembly and Parliamentary constituencies in Bangalore has been increased to 28 and 3 respectively. These changes will take effect from the next elections. Electricity in Bangalore is regulated through the Karnataka Power Transmission Corporation Limited (KPTCL). Like many cities in India, Bangalore experiences scheduled power cuts, especially over the summer, to allow electricity providers to meet the consumption demands of households as well as corporations.


          


          Economy
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          Bangalore's Rs.260,260 crore (USD 60.5 billion) economy (200203 Net District Income) makes it a major economic centre in India. With an economic growth of 10.3%, Bangalore is the fastest growing major metropolis in India . Additionally, Bangalore is India's fourth largest fast moving consumer goods (FMCG) market. The city is the third largest hub for high net worth individuals and is home to over 10,000 dollar millionaires and about 60,000 super-rich people who have an investable surplus of Rs.4.5 crore (US$1.15 million) and Rs.50 lakh (US$127,360) respectively. As of 2001, Bangalore's share of Rs.1660 crore (US$3.7 billion) in Foreign Direct Investment was the fourth highest for an Indian city.


          In the 1940, industrial visionaries such as Sir Mirza Ismail and Sir Mokshagundam Visvesvaraya played an important role in the development of Bangalore's strong manufacturing and industrial base.
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          The headquarters of several public sector undertakings such as Hindustan Aeronautics Limited (HAL), National Aerospace Laboratories (NAL), Bharat Heavy Electricals Limited (BHEL), Bharat Electronics Limited, Bharat Earth Movers Limited (BEML) and Hindustan Machine Tools (HMT) are located in Bangalore. In June 1972 the Indian Space Research Organisation (ISRO) was established under the Department of Space and headquartered in the city.


          Bangalore is called the Silicon Valley of India because of the large number of Information Technology companies located in the city which contributed 33% of India's Rs.144,214 crore (US$32 billion) IT exports in 2006-07. Bangalore's IT industry is divided into three main "clusters"  Software Technology Parks of India, Bangalore ( STPI); International Technology Park Bangalore (ITPB), formerly International Technology Park Ltd. (ITPL); and Electronics City. UB City, the headquarters of the United Breweries Group, is a high-end commercial zone. Infosys and Wipro, India's second and third largest software companies are headquartered in Bangalore as are many of the global SEI-CMM Level 5 Companies. The growth of Information Technology has presented the city with unique challenges. Ideological clashes sometimes occur between the city's IT moguls, who demand an improvement in the city's infrastructure and the state government, whose electoral base is primarily the people in rural Karnataka. Bangalore is a hub for biotechnology related industry in India and in the year 2005, around 47% of the 265 biotechnology companies in India were located here; including Biocon, India's largest biotechnology company.


          


          Transport
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          Bangalore is served by the newly-built Bengaluru International Airport ( IATA code: BLR) which started operations from 24 May 2008. The city was earlier served by the HAL Airport which was India's fourth busiest airport. Air Deccan and Kingfisher Airlines have their headquarters in Bangalore. A rapid transit system called the Bangalore Metro is being developed and is expected to be operational by 2011. Once completed, this will encompass a 33km (20.5mi) elevated and underground rail network, with 32 stations in Phase I and more being added in Phase II. Bangalore is well connected to the rest of the country through the Indian Railways. The Rajdhani Express connects Bangalore to New Delhi, the capital of India. The city is also connected to Mumbai, Chennai, Kolkata, and Hyderabad, as well as other major cities in Karnataka.


          Three-wheeled, black and yellow auto-rickshaws, referred to as autos, are a popular form of transport. They are metered and can accommodate up to three passengers. Taxi service within Bangalore is provided by several operators commonly referred to as Citi taxis which can carry up to four passengers and are usually metered and more expensive than auto-rickshaws.


          Buses operated by Bangalore Metropolitan Transport Corporation (BMTC) are also a means of public transport available in the city. While commuters can buy tickets on boarding these buses, BMTC also provides an option of a bus pass to frequent users. BMTC also runs air-conditioned, red-coloured Volvo buses on major routes. The Karnataka State Road Transport Corporation runs 10,400 buses, connecting Bangalore with other parts of Karnataka as well as other states.



          


          Demographics


          
            
              	Population Growth
            


            
              	Census

              	Pop.

              	

              	%
            


            
              	1971

              	1,654,000

              	

              	
                
                  
                

              
            


            
              	1981

              	2,922,000

              	

              	76.7%
            


            
              	1991

              	4,130,000

              	

              	41.3%
            


            
              	2001

              	5,701,000

              	

              	38.0%
            


            
              	Source: Census of India
            

          


          With an estimated population of 5,281,927 in the year 2007, Bangalore is the third most populous city in India and the 27th most populous city in the world. With a decadal growth rate of 38%, Bangalore was the fastest-growing Indian metropolis after New Delhi for the decade 19912001. Residents of Bangalore are referred to as Bangaloreans in English or Bengaloorinavaru in Kannada. Kannadigas formed about 39% of the population, by some estimates, while non-Kannadigas form the rest of the population. The cosmopolitan nature of the city has caused people from other states of India to migrate to Bangalore and settle there Scheduled Castes and Tribes account for 14.3% of the city's population. Apart from English and Kannada, other major languages spoken in the city are Tamil , Telugu and Hindi, . According to the 2001 census of India, 79.37% of Bangalore's population is Hindu, roughly the same as the national average. Muslims comprise 13.37% of the population, which again is roughly the same as the national average, while Christians and Jains account for 5.79% and 1.05% of the population, respectively, double that of their national averages. Anglo-Indians also form a substantial group within the city. Women make up 47.5% of Bangalore's population. Bangalore has the second highest literacy rate (83%) for an Indian metropolis, after Mumbai. Roughly 10% of Bangalore's population lives in slums  a relatively low proportion when compared to other cities in the developing world such as Mumbai (42%) and Nairobi (60%). The 2004 National Crime Records Bureau statistics indicate that Bangalore accounts for 9.2% of the total crimes reported from 35 major cities in India. Delhi and Mumbai accounted for 15.7% and 9.5% respectively.


          


          Culture
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          Bangalore is known as the "Garden City of India" because of its greenery and the presence of many public parks, including the Lal Bagh and Cubbon Park. Dasara, a traditional celebratory hallmark of the old Kingdom of Mysore, is the state festival and is celebrated with great vigour. Deepavali, the "Festival of Lights", transcends demographic and religious lines and is another important festival. Other traditional Indian festivals such as Ganesh Chaturthi, Ugadi, Sankranthi, Eid ul-Fitr, and Christmas are also celebrated. Bangalore is home to the Kannada film industry, which churns out about 80 Kannada movies each year.. One of the most notable contributors to Sandalwood, as the Kannada Movie Industry is referred to, was the late Dr. Rajkumar.


          The diversity of cuisine available is reflective of the social and economic diversity of Bangalore. Roadside vendors, tea stalls, and South Indian, North Indian, Chinese and Western fast food are all very popular in the city. Udupi restaurants are very popular and serve predominantly vegetarian, regional cuisine.


          Bangalore is also a major centre of Indian classical music and dance. Classical music and dance recitals are widely held throughout the year and particularly during the Ramanavami and Ganesha Chaturthi festivals. The Bengaluru Gayana Samaja has been at the forefront of promoting classical music and dance in the city. The city also has a vibrant Kannada theatre scene with organisations like Ranga Shankara leading the way. Bangalore is also known as the " Rock city of India" and sometimes called as the " Pub Capital of India".


          


          Sports
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          Cricket is one of the most popular sports in Bangalore. A significant number of national cricketers have come from Bangalore, including former Indian cricket team captain Rahul Dravid, current test captain Anil Kumble and Robin Uthappa ( others). Many children play gully cricket on the roads and in the city's many public fields. Bangalore's main international cricket stadium is the M. Chinnaswamy Stadium, which has a seating capacity of 40,000 and has hosted matches during the 1987 Cricket World Cup and 1996 Cricket World Cup. The Indian Premier League (IPL) franchise Bangalore Royal Challengers and the Premier Hockey League (PHL) franchise Bangalore Hi-fliers are based in the city. India's Davis Cup team members, Mahesh Bhupathi and Rohan Bopanna also reside in Bangalore. The city hosts the Women's Tennis Association (WTA) Bangalore Open tournament annually. Beginning September, 2008, Bangalore will also host the Kingfisher Airlines Tennis Open ATP tournament annually. Bangalore has a number of elite clubs, like the Bangalore Golf Club, the Bowring Institute and the exclusive Bangalore Club, which counts among its previous members Winston Churchill and the Maharaja of Mysore. 


          Education
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          Till the early 19th century, education in Bangalore was mainly undertaken in schools that were run by religious leaders and restricted to pupils of that religion. The western system of education came into vogue during the rule of Mummadi Krishnaraja Wodeyar when two schools were established in Bangalore. This was followed by a school established by the Wesleyan Mission in 1851 and the Bangalore High School which was started by the Government in 1858.


          In the present day, schools for young children in Bangalore are mainly based on the kindergarten form of education. Primary and secondary education in Bangalore is offered by various schools which are affiliated to any one of the boards of education like the Karnataka state board, ICSE, CBSE, National Open School (NOS), IGCSE and IB. There are three kinds of schools in Bangalore viz. government (run by the government), aided (financial aid is provided by the government) and un-aided private (no financial aid is provided). After completing their secondary education, students typically enroll in Junior College (also known as Pre-University) in one of three streams Arts, Commerce or Science. Upon completing the required coursework, students enroll in general or professional degrees.


          Bangalore is also the home of the Bangalore University which was established in 1964. Around 500 colleges, having a total student strength of 300 thousand are affiliated to this university. The university has two campuses within Bangalore; Jnanabharathi and Central College.


          Indian Institute of Science, Bangalore which was established in 1909 is the premier institute for scientific research and study in India. Bangalore is also the home of colleges like the National Law School of India University (NLSIU) which is one of the most sought after law colleges in India, Indian Institute of Management, Bangalore which is one of the premier management schools in India and the Indian Statistical Institute, which is one of the top schools of India in the fields of statistics, mathematics, economics, operations research and information science.


          Sister Cities
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              	Coordinates:
            


            
              	Country

              	Thailand
            


            
              	Settled

              	Ayutthaya Period
            


            
              	Founded as capital

              	21 April 1782
            


            
              	Government
            


            
              	-Type

              	Special administrative area
            


            
              	-Governor

              	Apirak Kosayothin
            


            
              	Area
            


            
              	-City

              	1,568.737 km(605.7 sqmi)
            


            
              	- Metro

              	7,761.50km(2,996.7sqmi)
            


            
              	Population (2007)
            


            
              	-City

              	8,160,522
            


            
              	- Density

              	4,051/km(10,492/sqmi)
            


            
              	- Metro

              	10,061,726
            


            
              	- Metro Density

              	1,296.36/km(3,357.6/sqmi)
            


            
              	Time zone

              	Thailand ( UTC+7)
            


            
              	ISO 3166-2

              	TH-10
            


            
              	Website: http://www.bma.go.th
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          Bangkok, known in Thai as Krung Thep Maha Nakhon (pronounced [krūŋtʰːp mhǎːnkʰɔn], กรุงเทพมหานคร) or Krung Thep ( กรุงเทพฯ) for short, is the capital, largest urban area and primate city of Thailand. It was a small trading post in the mouth of the Chao Phraya River during the Ayutthaya Kingdom and came to the forefront of Thailand when made capital in 1768 after the burning of Ayuthaya. However, the current Rattanakosin Kingdom began in 1782 when the capital was moved across the river after being sacked by the Burmese. The Rattanakosin capital is now more formally called "Phra Nakorn", pertaining to the ancient boundaries in the metropolis' core and the name Bangkok now incorporates the urban build-up since the 18th century which has its own public administration and governor.


          In the span of over two hundred years, Bangkok has been the political, social and economic centre of not only Thailand but for much of South East Asia and Indochina as well. Its influence in the arts, politics, fashion, education, entertainment as well as being the business/financial and cultural centre of Asia has earned its name as a global city. The city's mix of Thai, Chinese, Indian, Buddhist, Muslim and Western culture combined with the driving force of the Thai economy makes it increasingly attractive to foreigners both for business and pleasure and has made the city the world's top tourist destination.


          Bangkok is the world's 22nd largest city by population with approximately 6,704,000 but due to large unregistered influxes of migrants from the North East of Thailand and many nations across Asia, the population of Greater Bangkok is estimated at nearly 15 million people. This has in turn shifted the country from being a rather homogenous Thai population to increasingly a more vibrant mix of Western, Indians and Chinese. The Bangkok Province borders six other provinces: Nonthaburi, Pathum Thani, Chachoengsao, Samut Prakan, Samut Sakhon and Nakhon Pathom and all six provinces are joined in the conurbation of the Bangkok Metropolitan Area.


          



          


          History


          The town of Bangkok( บางกอก) began as a small trading centre and port community on the west bank of the Chao Phraya River serving the Ayutthaya Kingdom, the precursor of modern Thailand which existed from 1350 to 1767. It is believed that the town's name derived from either Bang Makok, bang being the Central Thai name for towns or villages situated on the bank of a river, and makok (มะกอก) being the Thai name of either Spondias pinnata, Spondias mombin or Elaeocarpus hygrophilus (plants producing olive-like fruits), or Bang Koh, koh meaning "island," a reference to the area's landscape which was carved by rivers and canals.
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              Wat Phra Kaew was constructed as part of the Grand Palace complex at the founding of the capital.
            

          


          After the fall of Ayutthaya to the Burmese Kingdom in 1767, the newly declared King Taksin established a new capital in the area of then-Bangkok, which became known as Thonburi. When Taksin's reign ended in 1782, King Buddha Yodfa Chulaloke reconstructed the capital on the east bank of the river and gave the city a ceremonial name (see below) which became shortened to its current official name, Krung Thep Maha Nakhon (which, similarly to "Los Angeles" means "city of angels"). The new city, however, also inherited the name Bangkok, which continued to be used by foreigners to refer to the entire city and became its official English name, while in Thai the name still refers only to the old district on the west bank of the river. The city has since vastly modernized and undergone numerous changes, including the introduction of transportation and utility infrastructure in the reigns of King Mongkut and King Chulalongkorn, and quickly developed into the economic centre of Thailand.


          


          Full name


          The full ceremonial name of the city given by King Buddha Yodfa Chulaloke, and later edited by King Mongkut, is Krung Thep Mahanakhon Amon Rattanakosin Mahinthara Yuthaya Mahadilok Phop Noppharat Ratchathani Burirom Udomratchaniwet Mahasathan Amon Piman Awatan Sathit Sakkathattiya Witsanukam Prasit ( Thai: กรุงเทพมหานคร อมรรัตนโกสินทร์ มหินทรายุธยามหาดิลกภพ นพรัตน์ราชธานี บุรีรมย์อุดมราชนิเวศน์มหาสถาน อมรพิมานอวตารสถิต สักกะทัตติยะวิษณุกรรมประสิทธิ์, listen). This ceremonial name is composed in combination of two ancient Indian languages, Pāli and Sanskrit. According to the romanisation of these languages, it can actually be written as Krung-dēvamahānagara amararatanakosindra mahindrayudhyā mahātilakabhava navaratanarājadhānī purīramya utamarājanivēsana mahāsthāna amaravimāna avatārasthitya shakrasdattiya vishnukarmaprasiddhi. It translates to "The city of angels, the great city, the eternal jewel city, the impregnable city of God Indra, the grand capital of the world endowed with nine precious gems, the happy city, abounding in an enormous Royal Palace that resembles the heavenly abode where reigns the reincarnated god, a city given by Indra and built by Vishnukam".


          Local school children are taught the full name, although few can explain its meaning because many of the words are archaic, and unknown to all but a few. Most Thais who do recall the full name do so as a result of its use in a popular song, Krung Thep Mahanakhon (1989) by Asanee-Wasan Chotikul and will often recount it by recalling the song at the same time, much in the same way that English speakers might sing the alphabet song while reciting the English alphabet.


          The full name of the city is listed by Guinness Book of Records as the world's longest place name.
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          Topography and climate
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          The Bangkok special administrative area covers 1,568.7km (606sqmi), making it the 68th largest province in Thailand. Much of the area is considered the city of Bangkok, therefore making it one of the largest cities in the world. The Chao Phraya River, which stretches 372km (231mi), is Bangkok's main geographical feature. The Chao Phraya River basin, the area surrounding Bangkok, and the nearby provinces comprise a series of plains and river deltas that lead into the Bay of Bangkok about 30km (19mi) south of the city centre. This gave rise to Bangkok's appellation as the "Venice of the East" due to the number of canals and passages that divide the area into separate patches of land. The city once used these canals, which were plentiful within Bangkok itself, as divisions for city districts. However, as the city grew in the second half of the 20th century, the plan was abandoned and a different system of division was adopted.


          Bangkok lies about two meters (6.5ft) above sea level, which causes problems for the protection of the city against floods during the monsoon season. Often after a downpour, water in canals and the river overflows the banks, resulting in massive floods. The Bangkok Metropolitan Administration (BMA) has recently installed higher planks alongside some canals to keep water levels from reaching street level. There are however some downsides for Bangkok's extensive canal routes, as the city is rumored to be sinking an average of two inches a year as it lies entirely on a swamp. Some reports say that the city is sinking as much as four inches (102 mm) a year, and this combined with the rising sea level will leave Bangkok under 50cm (20in) to 100cm (39in) of water by 2025.


          Bangkok has a tropical monsoon climate under the Kppen climate classification system. Average temperatures in the city are about 2C (36F) higher than the ones shown for the Don Mueang Airport at 1960-1990 period. Absolute maxima is 40.8C (105.4F) and absolute minima is 9.9C (49.8F). The coldest temperatures were recorded in January 1924, January 1955, January 1974 and December 1999. The coldest daytime maximum temperature was 22.3C (72F), recorded in December 1999. Hailstorms are virtually unheard of in the city, with only one having been recorded in the past fifty years


          


          Districts
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          Bangkok has 50 districts or khet, which mark the administrative subdivisions under the authority of the Bangkok Metropolitan Administration. However, these district areas might not accurately represent functional divisions of Bangkok's neighborhoods. Throughout the years, Bangkok has grown from a city scattered along the river to a metro area that spans as many as six provinces. The city's main business districts and residential areas are continuously expanding. The influx of foreigners from Western countries as well as immigrants from neighboring Laos, Myanmar, Cambodia and many other Asian countries along with the growth of the Thai population has stemmed hundreds of housing projects around the metro area, developing communities along the outskirts. Within years, these communities are engulfed by the greater Bangkok and become another part of this urban jungle.


          The most important business districts of Bangkok include Silom, Bangrak, Pinklao, Sathon, Phra Ram 2, Phetchaburi, Phra Nakhon, Pathumwan, Chatuchak (New CBD), and Phra Ram 3 (New Financial Centre).


          As the city expanded on the outskirts, the inner city has nowhere to grow but up. The city has a registered 1,000 skyscrapers and ranks 17th as the world's tallest city. This does not include hundreds of new buildings predicted as part of the construction boom in 2007 and the coming years. Areas such as Silom- Sathon and Asok have for decades been Thailand's business centre. From 1985 to 1996, Thailand experienced the world's highest growth rates and underwent an economic transformation, Bangkok went through dramatic changes. The Ratchadaphisek area was turned into a business district which continued through the Asok area up north for five kilometers (3mi). The Sukhumvit area, stretching 15-20 km (912mi), gradually turned into a mixed commercial and residential area. Wireless Road and Chitlom are where some of Bangkok's most expensive land plots exist. Part of the British Embassy on the corner of Wireless and Rama I Roads, nine rai or approximately 14,400m (155,000sqft) in area, were sold for USD 92 million or THB 3.24 billion, and is the most expensive single sale of land in Thai record.


          Bangkok's Phra Nakhon district alongside Dusit is where most governmental agencies and ministries have their offices. Most of the well-known tourist attractions are also in this particular area due its cultural & historical heritage. It is a no-skyscraper designated zone to preserve the area where some buildings are as old as Thailand itself. This part of Bangkok is perhaps the most popular for tourists as most notable attractions such as the Grand Palace, Wat Pho, the Democracy Monument, the Giant Swing, Sanam Luang and other venues are located here. Thon Buri also has its fair share of historic monuments mainly located near the river, such as Wat Arun. The Victory Monument in Bangkok is one of the city's biggest bus destinations. Although not officially a bus depot, its location in the centre of city transits as many as 20 bus lines as well as a BTS Skytrain station.


          Bangkok's north and eastern areas are primarily residential areas for middle class residents of Bangkok. Whereas the inner city often has small apartments and low rises for poor immigrants, Lat Phrao and Si Nakharin offer residential compounds and townhouses. The two areas cover as much as 100km (40sqmi) to 150km (60sqmi) each, and have turned into what is now part of Bangkok as more suburban housing developments sprawl further out to the east and north. The west of Bangkok in Thon Buri is another growing area, approaching the degree of development experienced by the north and east. Suvarnabhumi Airport in the east is seen as a jump start for the eastern expansion of Bangkok as Don Mueang was for the north.


          Ratchaprasong is at the forefront of Bangkok's shopping scene. The newly renovated Central World Plaza intends to serve as a square to Bangkokians. Just up the street is Siam Square, similar to Shinjuku in Tokyo and Oxford Street and Piccadilly Circus in London. The Sukhumvit area also serves as a shopping district for foreigners. The popular Chatuchak Weekend Market in the north of the city is where many people head for cheap, used and high quality products.


          Bangkok's poorest districts are spread throughout the city. However, the most concentrated area is just north of the Port of Bangkok at the turn of the Chao Phraya River. For an area of 10square kilometres (4sqmi), the Khlong Toei district houses one of the poorest areas in the country with half-built houses and midrises for immigrants and workers from the northeast Isan provinces.


          


          Green zones and major parks


          Bangkok has large sections of greenery either preserved by the Department of National Forestry or designated as green zones. The city however, continues to lack a green belt development as economic activity continues to pour into the capital, resulting in massive housing projects along the suburbs. However, in recent years, there has been a stronger voice towards preserving the environment containing population within the city.


          Bangkok is known for its large green sections within the city centre, including the large forest park between Yannawa and Samut Prakan. This part of the city covers an area of over 50km (19sqmi). and is intended to buffer the CBD from the large industries of the west and south of Metropolitan Bangkok. Other areas include Bung Makkasan, an urban city buffer for residences, sections of many major roads which have unbuilt swamps and green fields. Some of these areas are intentionally undeveloped for protecting against urbanization, while others are land lost during the Asian Financial Crisis.
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          Lumphini Park is regionally famous. Renowned as Bangkok's Central Park, it was built in the early 1920s by Rama VI with this intent. It has since been used to hold grand pageants, ceremonies of the Thai constitution, and was a camp for Japanese soldiers during World War II. The park's primary function is now for recreational purposes, and it is one of the most visited parks, especially on weekdays. On Sundays, the western gates are open for runners to run on to Silom Road. The park is normally closed at night due to the incidences of vandalism, robberies and murders reported. Chatuchak Park and Rama IX Park are two of Bangkok's largest parks. The two, built in the past 50 years cater to Bangkok's suburban population are enormous and include botanic gardens, sports clubs and complexes, English/French/Japanese gardens and parks as well as large ponds and lakes. Other famous parks include Queen Sirikit Park near Lat Yao, Benchasiri Park on Sukhumvit, Saranrom Park across the Grand Palace, Sanam Luang, Suan Romaneenat, and Dusit Park.


          


          Economy


          Bangkok is the economic centre of Thailand, dominating the country's economy and dwarfing other urban centers. Development continues to pour in to Bangkok mostly neglecting the rest of the nation. In 2005, it produced a GDP ( PPP) of about USD 220 billion, which accounts for 44 percent of the country's GDP. Its GDP (PPP) per capita is well over USD 20,000, one of the highest in Southeast Asia, although statistics do not reveal the extent of the vast differences in wealth between haves and have nots. The Stock Exchange of Thailand is located in Bangkok with over 536 listed companies and combined market capitalization of about THB 6 trillion (USD 200 billion) as of January 31, 2007. Due to the large amount of foreign representation, Thailand has for several years been a mainstay of the Southeast Asian economy and a key centre in Asian business. In the recent mini-crash known as Black Tuesday, the SET lost over THB 800 billion or USD 25 billion in value, causing markets in the Asia-Pacific to fall and causing a global impact on December 17, 2006. The loss of market valuation evoked fears of a repeat of the Asian Financial Crisis of 1997; however, a partial policy reversal saw market gaining back nearly all of the value lost.


          Bangkok is home to the headquarters of all Thailand's large commercial banks and financial institutions; 27 financial institutions hold at least USD 1 billion in total assets. Their bank deposits totaled approximately THB 9.6 trillion (USD 314 billion) at the end of the third quarter in 2007. Many transnational companies operate regional headquarters in Bangkok because the cost of operation in the city is less than in most cities in Asia. Thirteen Bangkok-based companies are on the Forbes 2000 list, including the largest Thai bank, Bangkok Bank, and the country's largest energy company PTT.


          Tourism is a significant contributor to Thailand's economy, providing about 5 percent of GDP. Bangkok is Thailand's principal international gateway and a destination in its own right.


          Income inequality of Bangkok's residents is significant, especially between relatively unskilled lower-income immigrants from rural provinces in Thailand and neighboring countries and middle class professionals (45% of registered residents), business elites, and retired and working foreign expats. About 7 percent of Bangkok's population (excluding illegal immigrants who constitute about 5-8 percent of population) lives below the poverty line compared to the national average of 9 percent.


          


          Demographics


          The 2005 Statistics report by the BMA Data Centre notes a registered population of 5,658,953. However, this figure does not take into account the many unregistered residents. Recently, Bangkok has experienced a large influx of foreign immigrants, long-term residents, and expatriates. The number of expatriate executives stood at 78,000 as of June, 2007, with an average of more than 1,800 permits per month. Long-term foreign residents include 250,000 mainland Chinese, 85,000 Indians (most of whom are Sikh), of whom more than 80% have dual Thai citizenship , 30,000 Japanese (the largest Japanese population in Asia outside Japan), 25,000 Americans, 45,000 Europeans (the second largest number in any Asian city after Singapore), 15,000 Taiwanese, 20,000 South Koreans, 6,000 Nigerians, 7,500 Australians, 12,000 people of Arabic speaking countries, 20,000 Malaysians, 4,000 Singaporeans, 5,000 Filipinos, and 800 New Zealanders. There are approximately 400,000600,000 illegal immigrants from Cambodia, Myanmar, Russia, Ukraine, Pakistan, Nigeria, India, Bangladesh, China, and other countries. A vast majority of the population, 92%, is Buddhist. The rest are Muslim (6%), Christian (1%), Jewish (300 residents), Hindu/Sikh (0.6%), and others. There are some 400 Buddhist temples, 55 mosques, 10 churches, 2 Hindu Temples, 2 synagogues and 1 Sikh gurudwara in Bangkok.


          
            
              	
                
                  
                    	Date

                    	Population
                  


                  
                    	1880

                    	255,000
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          Administration


          Bangkok is one of two special administrative areas in Thailand, the other being Pattaya, in which citizens vote to choose their governor, unlike in Thailand's 75 other provinces (changwat). In the 2004 gubernatorial election, Apirak Kosayothin was elected governor.


          The urban sprawl of the greater Bangkok Metropolitan Area extends beyond the borders of Bangkok province, spilling into the neighbouring provinces of Nonthaburi, Samut Prakan, Pathum Thani, Nakhon Pathom and Samut Sakhon. The province as it is today was created in 1972 when the previous Bangkok province, changwat Phra Nakhon, merged with Thonburi province.
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          The seal of the city shows the god Indra riding in the clouds on Erawan, a mythological elephant-shaped creature. In his hand Indra holds a lightning bolt, which is his weapon to drive away drought. The seal is based on a painting done by Prince Naris. The tree symbol of Bangkok is Ficus benjamina.


          Bangkok is subdivided into 50 districts (khet, also sometimes called amphoe in the other provinces), which are further subdivided into 154 kwaeng (แขวง, equivalent to tambon in other provinces). Each district is managed by a district chief appointed by the governor. District councils, elected to four-year terms, serve as advisory bodies to their respective district chiefs.


          There is also an elected Bangkok Metropolitan Council, which has power over municipal ordinances and the city's budget. The last elections for local councils in Bangkok were held on July 23, 2006.
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          Transportation
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          River and canals network


          An elaborate network of canals known as khlongs gave Bangkok the nickname " Venice of the East" at a time when most transportation was by boat. Today, nearly all of the canals have been filled in and converted into streets. While many khlongs still exist with people living along them and markets often being operated along the banks, most are severely polluted. A notable khlong market is the floating market in Taling Chan district. Through downtown Bangkok runs the Khlong Saen Saeb, which has a canal boat service, the most extensive of which is the Chao Phraya Express Boat with as many as thirty stops along the both banks of the Saen Saeb. However, there are limitations as the further north the route is the farther apart the stations are, impeding the ability of this water taxi to function as a true mass transit system.


          


          Roads


          Several elevated highways, newly rebuilt intersections, and many partially finished road and rail projects dot the landscape around greater Bangkok, but have done little to overcome the notorious traffic jams on Bangkok's surface roads as private vehicle usage continues to outstrip infrastructure development. Many city residents complain that they spend more than half their waking day on the streets on an open-air city bus.


          Bangkok also includes many shopping and business roads like the Sukhumvit Road which includes highrise business buildings, apartments, and shopping malls, Sukhumvit Road is where many foreigners like to come shopping. The Wireless Road or Thanon Wittayu include the Stock Exchange of Thailand and many business buildings like the All Seasons Place Complex which includes the Conrad Bangkok, a shopping mall, and many other business offices. The Thanon Khaosan or Khaosan Road is also well-known by foreigners. One of the popular shopping roads for teenagers is Rama I road, which has the Siam Paragon, Siam Square, and the Siam Discovery Centre.


          Bangkok may be known as one of the worst cities in the world for traffic, but it has built an expressway or second-level road on almost every road in the city center, and there continue to be plans for new expressways monthly. The government has also tried many times to improve the state of the traffic in the city centre, which can sometimes take an hour just to move one kilometer.


          


          Rail systems
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          In 1999 an elevated two-line Skytrain (officially called BTS) metro system was opened. The remains of a failed elevated railroad project (the Hopewell project) can still be seen all the way from the main railroad station out towards Don Mueang Airport. Due to the Asian financial crisis of 1997 construction was halted and the concrete pillars were left unused.


          The MRT subway system opened for use in July 2004. The MRT connects the northern train station of Bang Sue to the Hua Lamphong central railway station near the city centre, while also going through the eastern part of Bangkok. It connects to the BTS system at BTS stations Mo Chit, Asok, and Sala Daeng. Many stations have various designs and concepts with many to install retail shops and transit malls to draw more income from commuters.


          Political bickering and profiteering also has stalled many promised and planned urban rail projects including Skytrain and subway extensions, initially planned to open by the end of 2002 (for Skytrain), and projects that are completed often are very much delayed. Currently, transit and development projects initiated by ousted former Prime Minister Thaksin is gaining popularity with the current election government, and have a possibility of being resume and extend.


          A new high speed elevated railroad called the Suvarnabhumi Airport Link, currently under construction, will link the city with the new Suvarnabhumi Airport. The announced opening date has been pushed to back to 2009. Along with the airport itself, the Suvarnabhumi Express was a Thaksin pet project. The Airport Express railway is to be operated by the State Railway of Thailand. It will provide a 28.5km (17.7mi) link between the new airport and the City Air Terminal (CAT) at Makkasan with connections to the BTS at Phaya Thai and MRT at Petchburi. There are plans to extend the line to Don Mueang and Rangsit, but again, this is very dependent on the political situation.
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          Plans have been approved for a further extension of the BTS Silom line from Wong Wian Yai to Bangwah (4.5km/2.8mi), Sumrong to Samut Prakarn (8km/5.0mi), Mo Chit to Saphan Mai (11.9km/7.4mi) and the National Stadium to Phran Nok (7.7km/4.8mi). This includes five underground stations in the Rattanakosin area. The State Railway of Thailand has also been given approval to complete the Dark Red and Light Green lines. Alongside, MRT has also begun construction on two new lines, the Purple line from Bang Yai to Bang Sue, and the Blue line from Hua Lampong to Bang Khae and Ta Pra. Much of this is part of a government effort to reduce reliance on personal vehicles in the hope of linking the city within ten years by a ring road of rail systems.


          For intercity travel by train, most passengers begin their trips at Hua Lamphong at the southern end of the MRT. Here, trains connect Bangkok to Malaysia in the south, Chiang Mai to the north, and Nong Khai and beyond to the northeast.


          


          Bus service


          Virtually all cities and provinces are easily reached by bus from Bangkok. For destinations in the southwest and the west, buses leave from the Southern Bus Terminal, west of the city in the Thonburi area. For destinations in the southeast, such as Pattaya, Ko Samet and Ko Chang, buses leave from the Eastern Bus Terminal at Ekkamai. For all destinations north and northeast, the Northern Bus Terminal is at Mo Chit. Long distance bus service has become safer as drivers are changed and most no longer take methamphetamines such as Ya Baa to stay awake, which often caused excessive speeding and passing on dangerous undivided roads. Bangkok's less accessible southern terminal was recently moved even farther out. Though Bangkok is well connected to other cities, getting to the bus terminals often are a challenge in themselves.


          


          Airports
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          Bangkok is one of Asia's most important air transport hubs. In 2005, more than ninety airlines served Don Mueang International Airport ( IATA: DMK; ICAO: VTBD) and over 38,000,000 passengers, 160,000 flights and 700,000 tons of cargo were handled at this airport per year. It was the 18th busiest airport in the world, second busiest in Asia by passenger volume, 15th busiest in the world and fourth busiest in Asia in international passenger volume. Don Mueang consistently ranked 19th in the world in cargo traffic, and seventh in the Asia-Pacific region. Don Mueang is considered to be one of the world's oldest international airports, its opening in March 1914 making it almost twenty years older than London Heathrow. It has three terminals and is located about 30km (19mi) north from the heart of Bangkok.


          On September 28, 2006, Suvarnabhumi Airport ( IATA: BKK; ICAO: VTBS), became Bangkok's official international airport, replacing Don Mueang. Pronounced Suwannaphum ( RTGS), or loosely Su-wan-na-poom, the airport is located southeast of the city centre in Bang Phli district, Samut Prakan Province.


          The progress of Suvarnabhumi Airport dates back to the early 1970s when a large plot of land 8,000 acres (32 km) was bought. A student uprising in October of the same year prevented further progress with the development when the military government of Thanom Kittikachorn was subsequently overthrown. After several military coups and the Asian financial crisis of 1997, construction finally began in 2002, after five years of clearing the site. The first flights landed in September 2006, shortly after another military coup. Its two parallel runways are connected by the five concourses of the main terminal building. The airport features a 132.2-metre (434ft)-tall control tower, the tallest in the world and one meter (3.2ft) taller than Kuala Lumpur International Airport control tower. Airports of Thailand Plc. (AoT) have announced another terminal to accommodate a further fifteen million passengers. This will be part of Phase 2 of the airport, which is expected to begin construction in three to five years. The main airline of Suvarnabhumi is Thai Airways International.


          Much of the construction of Suvarnabhumi Airport took place during the premiership of Thaksin Shinawatra, who took personal responsibility for its timely completion. Despite a "ceremonial" opening on the planned date, construction was over a year late. Continuing controversy surrounds the quality of planning and construction; accusations include cracks in the runway, overheated buildings, a severe shortage of toilet facilities and lengthy passenger walks to departure gates. The fact that the airport is already overcrowded and near its maximum capacity less than a year after opening is another concern.


          Don Mueang remains in use as a base of the Royal Thai Air Force. Thai Airways and most of the low-cost airlines now use the airport for domestic flights, in an effort to ease congestion at Suvarnabhumi, until the next terminal is opened.


          


          Transport network


          
            	Khlong Saen Saep Express Boat


            	Chao Phraya Express Boat


            	Bangkok Noi Longtail Express Boat


            	Sathon-Khlong Toei Express Boat


            	Sathon-Wat Dao Khanong Express Boat


            	Sathon-Samut Prakan Express Boat


            	Khlong Phasi Charoen Express Boat (Under new testing)


            	Khlong Lat Phrao Express Boat (Under new testing)


            	Khlong Prem Prachakhon Express Boat (Under new testing)


            	Khlong Phadung Krung Kasem Express Boat (Under new testing)


            	BTS or Bangkok Skytrain


            	MRT or Bangkok Metro


            	SRT or State Railway of Thailand


            	BRT (Bangkok) or Bus Rapid Transit


            	BTS Links


            	BMTA or Bangkok Bus


            	Suvarnabhumi Airport Link (Under construction)


            	SRT Lines (Proposed)

          


          



          


          Education


          The majority of the country's universities, both public and private, are located in and/or around the capital. Chulalongkorn University and Thammasat University are at the forefront of secondary education. The two are both public universities and have been a foundation for young thinkers for nearly a century. Over the past few decades however, the general trend of pursuing a secondary degree has prompted new universities to crop up and meet the needs of the Thai people. Bangkok became not only a place where immigrants and provincial Thais flocked to for just job opportunities, but a chance to receive a university degree. Ramkhamhaeng University emerged in 1971 as the only open university then, it has the highest enrolment of students compared with any other Thai university. Ramkhamhaeng was one of the Thai governments ways to deal with the rise in a demand for secondary education. The growth of universities has stemmed tens and hundreds of other universities and colleges in the metropolitan area. Vocational/technical colleges have recently seen their fair share of success. In recent years, a large number of private institutions primarily with western ties and exchange programs have made their way to the capital. The rise in the number of schools offering English have raised the bar for many state-owned institutions to meet up with private standards.


          Despite such competition, Chulalongkorn and Thammasat remain the nation's leading institutions. Kasetsart University, Mahidol University, King Mongkut's University of Technology Thonburi, Assumption University among others were ranked in the top 500 of THES - QS World University Rankings for 2007. Bangkok also plays host to the Asian Institute of Technology (AIT), built as an international co-operative institute between Asia-Pacific nations. There are also many Buddhist universities branching into the realm of religious studies in which Bangkok has taken a leading role.


          Amidst all this however, the secondary scene in Bangkok is still over swamped with non-Bangkokian's. Officials currently stress the need for a revamping of the Thai educational system. Education has long been a prime factor in the centralization of Bangkok and will play a vital role in the government's efforts to decentralize the country.


          


          Health care and medical centers
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          Bangkok has a large number of hospitals and medical centers, which include eight of the country's fifteen medical schools. Many hospitals in Bangkok act as tertiary care centers, receiving referrals from distant parts of the country. Lately, especially in the private sector, there has been much growth in medical tourism, with many hospitals providing services specifically catering to foreigners.


          Bumrungrad Hospital is the main international class hospital near Sukumvit Road, and is popular with expats and tourists in particular. The close rival, Bangkok General Hospital, which is private is renowned as having the best heart unit in Thailand.


          


          Tourism


          Bangkok is considered to be one of the world's top tourist hotspots. According to Travel and Leisure magazine it is Asia's best tourist destination - the third in the world in 2006. It is also voted the best city in Asia according to Conde Nast Traveler magazine. Bangkok is Thailand's major tourist gateway, which means that the majority of foreign tourists arrive in Bangkok. The Tourism Authority of Thailand hopes to draw 15 million tourists in 2007, up from 11.6 million in 2005. The city boasts some of the country's most visited historical venues such as the Grand Palace, Wat Pho, and Wat Arun. There are numerous projects to maintain Bangkok's historic sites in the Rattanakosin area and river districts.


          


          Palaces and Wats


          
            [image: A panoramic view of the Grand Palace]

            
              A panoramic view of the Grand Palace
            

          


          
            [image: Chakri Maha Prasat Throne Hall, a 19th century styled building with a traditional Thai stucco roof, located within the Grand Palace compound.]

            
              Chakri Maha Prasat Throne Hall, a 19th century styled building with a traditional Thai stucco roof, located within the Grand Palace compound.
            

          


          
            [image: Wat Arun, one of the most visited temples in Bangkok.]

            
              Wat Arun, one of the most visited temples in Bangkok.
            

          


          The Bangkok Metropolitan Area is home to two capitals of Thailand: the area historically known as Rattanakosin, and the modern Bangkok. There are a large number of palaces in Bangkok. Several are still in use by the Thai royal family, while others are now open to the public and some have become government buildings or universities.


          The king's official residence is the Grand Palace, which dates to 1782 and has housed Thailand's monarchs for over 150 years. Up to the early 20th century and before the 1932 Revolution, the complex was key in Thai government: it included royal courts, administrative branches, and was similar in layout to that of previous Thai capitals. Today, it is one of the most visited locations in Bangkok. Within the complex is the Chakri Mahaprasat Hall and Wat Phra Kaew, which houses the Emerald Buddha and is considered the most important temple in Thailand. Chitralada Palace is the Bangkok residence of King Bhumibol Adulyadej (Rama IX) and Queen Sirikit.


          Of the hundreds of wats located in Bangkok, only a few are notable. When King Taksin led his troops out of Ayutthaya and into Thon Buri, they took refuge in Wat Arun. This pre-Thon Buri era structure rises to 85metres (279ft) and has held the status of tallest structure in Bangkok for longer than any other modern skyscraper.


          Wat Pho, which houses the Temple of the Reclining Buddha or Wat Phra Chetuphon, is located behind the Temple of the Emerald Buddha in the Grand Palace. It is the largest temple in Bangkok and named for its huge reclining Buddha measuring 46metres (151ft) long and covered in gold leaf. The Buddha's feet alone are 3metres (10ft) long.


          Wat Suthat is one of the oldest temples and the site of the original Giant Swing. A huge teak arch, all that remains of the original swing, stands on the grounds in front of the temple. The swing was used in a ceremony to give thanks for a good rice harvest.


          Within Wat Saket is the Golden Mount, or Phu Khao Thong, an unusual temple that houses Buddha relics within its 58-metre-high chedi surmounted by a golden cupola. Built by King Rama I just outside the new city walls, the late-18th century temple served as the capital's crematorium. During the next hundred years, the temple became a dumping ground for some 60,000 plague victims.


          


          Hotels


          A number of deluxe hotels can be found in Bangkok, such as the Peninsula Bangkok, which recently made the top 10 in Travel and Leisure magazine's top 100 hotels list, coming in at #4, while the Oriental Hotel claimed the ninth spot. Sukhumvit Road hosts a series of international chains such as JW Marriott, The Landmark, Intercontinental, Sheraton, and many boutique hotels such as The Davis, Unico Grande Sukhumvit. The Banyan Tree on Sathon, one of Bangkok's tallest hotels, featured the tallest bar and restaurant in the city, Vertigo, up until the launch of Sirocco on top of State Tower, 247m (810ft) up from the bustling street set of Bang Rak.


          Bangkok also offers a number of smaller boutique hotels for discerning travelers seeking uniquely designed lodgings and personalized service. There are large numbers of inexpensive hotels scattered throughout the city such as Yaowarat Road, most notably in the backpackers' paradise of Khao San Road. Unlike Western cities, motels are uncommon in Bangkok. However, a fast and growing business is bed and breakfasts adapted to suit the Asian lifestyle. A variety of these small houses can be found in Phloenchit, Watthana and Khlong Toei.


          


          Shopping


          
            [image: Siam Paragon, one of the biggest shopping malls in Asia and it's the most luxurious shopping centers in Southeast Asia.]

            
              Siam Paragon, one of the biggest shopping malls in Asia and it's the most luxurious shopping centers in Southeast Asia.
            

          


          
            [image: Central World is the largest shopping center in southeast Asia at 8.6 million square feet.]

            
              Central World is the largest shopping centre in southeast Asia at 8.6 million square feet.
            

          


          Thailand has a variety of shopping experiences from street markets to world class luxury malls. Tourists have historically always preferred markets and bazaars to the other forms of shopping. The Chatuchak weekend market is one of the largest shopping destinations in Bangkok. Water markets are gradually disappearing, but remain strong tourist attractions as many tours are offered through the canals the markets are located on.


          The huge new shopping complex known as Siam Paragon and CentralWorld on Rama I Road in Bangkok's city centre are among the biggest and most luxurious malls in Southeast Asia. Bangkok also includes over 15 world class malls situated around Bangkok, many centered around Sukhumvit Road. There are approximately 25 shopping malls, 35 lifestyle shopping centers, 40 department stores, 55 superstores, and 1,100 convenience stores around Bangkok.


          The adjacent MBK Centre (Ma boon krong) shopping centre and Siam Square area are targeted towards bargain shoppers.
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          Art


          The arts in Bangkok have well developed almost exclusively and anonymously in the services of Theravada Buddhism since the golden age in Ayutthaya period and continuing to the present day by incorporating Western elements which is called the Rattanakosin or Bangkok style. Nowadays, modern art scene is centred around Bangkok as the capital of contemporary art in the region while, traditional art can be found in many commercial areas in the old city as well as temples and palaces throughout the city, there are a number of artists who prefer to live and work outside the metropolis. The number of artists is constantly on the rise, so an increasing variety of works are available on the art market. Many art galleries in Bangkok tend to sell work restricted to traditional rural motifs. The artists creating this type of art are often influenced by traditional Buddhist beliefs and motifs, and are popular among the general Thai public. Nevertheless, some Thai artists are breaking away from these norms by addressing more controversial issues in their work. For examples, there are the loss of traditional values and the obsession with money in today's society.


          Several of Bangkoks Universities have prominent art schools with a high reputation and international recognition. Silpakorn University stands out as the most reputable of them all. It was established at the beginning of the 19th century by the inspiration from the Italian teacher and artist, Corrado Feroci. Feroci was invited to Thailand by the Thai Government in 1923. He eventually remained in Thailand taking on the Thai name Silpa Bhirasri. Professor Bhirasri is regarded as the one who paved the way for Thai modern art and constructed a framework for it by promoting westernisation and at the same time striving to preserve the traditional Thai arts. Cee is one of the most impressive artist and biggest of Bangkok.


          Bangkok is home to the National Gallery of Thailand, Bangkok Metropolitan Museum of Contemporary Art and Thailand Creative & Design Centre or TCDC as well as many other museums, concert halls, theatres, and art galleries. It is home to the Thailand Cultural Centre and the National Theatre.


          


          Sport


          Modern sports have been introduced to the people of Bangkok dating back a century by King Chulalongkorn. Horse racing following with golf began in Bangkok 100 years ago when the king bestowed land for the first race course. The objective of His Majesty was to introduce and promote the quality of horse racing and breeding in Thailand, while providing sporting facilities of international standards for Thais and expatriates. Today, horse racing and golf in Bangkok is one of the most popular sports in the capital and one of the most famous sport events in the region. Bangkok has hosted the Asian Games four times, in 1966, 1970, 1978 and 1998. Bangkok was also the host of the first SEA Games in 1959 and Summer Universiade in 2007.


          Bangkok's popular modern sports are football, golf, bowling and horse racing, the city has many famous league football clubs with a number of international class football stadiums as well as many golf courses and bowling alleys throughout the city, while the popular traditional sports are Muay Thai which is held in two major boxing stadiums in the city: Rajadamnern Stadium along with Lumpini Stadium, Takraw which is played in open spaces throughout the city and kite fighting which is easily to see in the centre of the old city, Sanam Luang on the north side of Wat Phra Kaew, is transformed each year around February from a sedate little patch of greenery in the midst of a concrete jungle into an ongoing kite festival as locals come to the park to practice the art of flying kites.


          


          Food


          In Bangkok, it is common to greet with the phrase "Gin khao ru yang?" (Have you eaten?) that is simply the equivalent of "How are you?". Food is as much an integral part of Thai culture as Muay Thai or traditional Thai massage. In the city of Bangkok you do not have to walk very far to find something to eat, food carts can be found in every street corner as well as in many small Soi (lanes) which are full of varieties of food stalls. There are many of restaurants in Bangkok, there are noodle stands, fruit stalls, curry shops, Pad Thai stalls, road-side barbecues and even carts selling fried insects; and then there are countless superb restaurants serving international as well as Thai and other Asian cuisine to suit most tastes and budgets. The range of options is quite staggering and very few visitors or expats can claim to have tried everything Bangkok restaurants have to offer.


          


          Nightlife


          Bangkok offers a widely varied nightlife. Like nearby Pattaya, the city is notorious for some concentrations of massage parlours, go-go bars and karaoke places, with Patpong, Soi Cowboy and Nana Plaza being the main areas catering to male tourists. This has led Bangkok to be called 'The World's Biggest Whorehouse'. There are, however, many other venues available to enjoy other pursuits. There are Westernized clubs and cafes for the rich, and lower-cost bars and pubs that are very popular with the locals. The city's Phra Nakhon district is home to probably the most profound worldwide example of a "backpackers' ghetto", Khaosan Road. Sukhumvit Road boasts some of Asia's most crowded clubs along the 5km (3mi) section between Ekamai and Withayu.


          


          Urban lifestyle
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          Although it is one of Asia's most important cities economically, the urban pace of Bangkok is somewhat relaxed, as the city offers enormous amounts of getaway locations. Most residents tend to stress over the amount of traffic in the city. Peak hours are between 6:30 am to 9:30 am and 4:30pm to 8:00 at night on weekdays, with a general state of traffic on Monday morning and Friday night.


          A good number of Bangkokians leave town on weekends to visit seaside resorts such as Hua Hin and Pattaya. Others return home to visit elderly relatives in Isan and the northern provinces. Bangkokian youth tend to stay within the city and use the weekends to relax. A good majority of them however, utilize Saturdays like their parents as a work day, visiting a large amount of extra learning centers open on Saturdays as well as private tutors. Saturday is somewhat considered a work day to a good number of Bangkokians.


          Religion does not play a very influential role in the capital as it would compared to other cities. However, a good proportion of the population remains devout and daily offers the monks who walk their neighbourhoods alms. Muslims are often either assimilated entirely by the Thai or live in remote parts of the city such as the Nong Chok district where tradition Thai Muslims still live.


          


          Current issues
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          With more than five and a half million registered vehicles, Bangkok has long been notorious for its massive traffic jams, which are still a serious problem. The recent construction of the elevated second-level, third-level and fourth-level expressways, many tunnels and flyovers, BTS and MRT systems, four new SRT lines and BRT Bangkok has eased some of the congestion along specific corridors, but has done little to alleviate overall congestion. The major reason is the continued popularity of private automobiles, and extensive consumer credit for automobile purchases.


          Environmental issues such as air pollution, a large part of which is caused by the traffic and dirt left on streets from construction projects, was a major problem. However, with cooperation between the local government and the residents and the increase in new parks, gardens and open spaces around the city, today Bangkok has cleaner air quality than in the past. Industrial pollution has also contributed to poor air and water quality. Though sulfur dioxide and ozone levels have fallen substantially, PM ( particulate matter) still exceeds health standards in some areas. There have been efforts to clean up Bangkok's canals, many of which are dangerously polluted, through biological means, such as by using water hyacinths, a plant commonly found in the waterways, to cleanse the water of pollutants. However, the large volume of trash in the canals must be cleaned out by other means. Mold growth is ubiquitous in Bangkok, as the wet tropical climate makes it grow, and many residents simply ignore it.


          As in many other Asian cities, the sale of illegally copied copyright-protected material, mostly software and DVD movies, is widespread in Bangkok, but technically illegal. One of the most popular locations in Bangkok for purchasing unauthorized copies of software is Pantip Plaza. Although many "go through the motions" attempts have been made at cracking down on illegal copying over the years, as with the sex industry, police corruption and cooperation have made it largely ineffective and illegal copying of copyrighted material is still a booming business.


          Another issue which has given the city a reputation is the sex industry. Prostitution in Thailand is technically illegal, but can be found all over Bangkok in vast numbers of massage parlors, saunas, parks, and hourly hotels, serving foreign tourists as well as locals. Organized sex work in Bangkok alone involves a minimum of many thousands of workers, and possibly in the tens of thousands. Although in rural Thailand prostitution holds a strong stigma, in Bangkok locals, hotel workers, and officials often turn a blind eye towards such behaviour and allow it to continue to flourish.


          


          Crime


          Foreign residents and tourists alike complain of widespread scams and blatant price gouging. Elaborate gem store scams involving earning the trust of a Westerner who is in cooperation with locals have robbed tourists of thousands of dollars, although overcharging is more of a common occurrence. Commission-based profiteering is common for restaurants, hotels, and just about any kind of business. Tuk-tuks will normally try to overcharge and though taxis are metered, some will try to charge more than the meter after midnight. Pickpocketing is now a common crime in Bangkok. Petty theft often accompanies prostitution and other crimes, with many reports of laptops, mobile phones, cash, and other items of value stolen, and the lack of rule of law and police and business complicity complicate matters, abetted by ubiquitous pawn shops where thieves can anonymously sell stolen goods. The Tourist Police lack police powers and are largely responsible for writing out reports for insurance companies for victims of theft. In more serious cases, they will translate reports to be passed on the normal police in Bangkok. Another issue, is that in spite of its stringent drug laws, the illegal drug trade continues to thrive.


          Armed robbery and violence against tourists is rare, but murders involving tourists and long term foreign residents do occur. A dramatic increase in the number of illegal immigrant workers in Thailand has resulted in many of the crimes being committed by these illegal immigrants. However, Bangkok is generally considered safe from the standpoint of violent crime. The rates for violent crimes such as murders and muggings are fairly low when compared to other large Asian and international cities.


          


          Sister cities


          Bangkok has a number of sister cities. They are:
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              	Anthem: Amar Shonar Bangla

              My Golden Bengal

            


            
              	
                
                  [image: Location of Bangladesh]
                


                

              
            


            
              	Capital

              (and largest city)

              	Dhaka

            


            
              	Official languages

              	Bengali (Bangla)
            


            
              	Demonym

              	Bangladeshi
            


            
              	Government

              	Parliamentary republic
            


            
              	-

              	President

              	lajuddin Ahmed
            


            
              	-

              	Prime Minister

              	vacant
            


            
              	-

              	Chief Adviser (Interim Caretaker Government)

              	

              Fakhruddin Ahmed
            


            
              	Independence

              	from Pakistan
            


            
              	-

              	Declared

              	March 26, 1971
            


            
              	-

              	Victory Day

              	December 16 1971
            


            
              	Area
            


            
              	-

              	Total

              	144,000km( 94th)

              55,599 sqmi
            


            
              	-

              	Water(%)

              	7.0
            


            
              	Population
            


            
              	-

              	2007estimate

              	150,448,340( 7th)
            


            
              	-

              	Density

              	1045/km( 11th)

              2,706/sqmi
            


            
              	GDP( PPP)

              	2007estimate
            


            
              	-

              	Total

              	US$360.9 billion( 31st)
            


            
              	-

              	Per capita

              	US$2,270( 144th)
            


            
              	Gini(2000)

              	31.8(medium)
            


            
              	HDI(2007)

              	▲ 0.547(medium)( 140th)
            


            
              	Currency

              	Taka ( BDT)
            


            
              	Time zone

              	BDT ( UTC+6)
            


            
              	-

              	Summer( DST)

              	not observed( UTC+6)
            


            
              	Internet TLD

              	.bd
            


            
              	Calling code

              	+880
            


            
              	1

              	Adjusted population, p.4, Population Census 2001, Preliminary Report. Bangladesh Bureau of Statistics (2001-08).
            

          


          Bangladesh (Bengali: বাংলাদেশ [ˈbaŋlad̪eʃ] Bangladesh), officially the People's Republic of Bangladesh (Bengali: গণপ্রজাতন্ত্রী বাংলাদেশ Gnoprojatontri Bangladesh), is a country in South Asia. It is bordered by India on all sides except for a small border with Myanmar to the far southeast and by the Bay of Bengal to the south. Together with the Indian state of West Bengal, it makes up the ethno-linguistic region of Bengal. The name Bangladesh means "Country of Bengal" in the official Bengali language.


          The borders of the region that constitutes present-day Bangladesh were established in the 1947 Partition of India when the region became the eastern wing of newly formed Pakistan. The pairing, based on their common religion (Islam), proved geographically awkward since an expanse of foreign Indian territory, 1 600km(1 000mi) wide, separated the two wings. Subjected to political and linguistic discrimination as well as economic neglect at the hands of West Pakistan, the Bengalis of East Pakistan declared independence in 1971. After a liberation war, with help from India and the Soviet Union, Bangladesh was born. In spite of its liberation narrative, Bangladesh's development has since been marred by political turmoil, with fourteen different heads of government and at least four military coups.


          Bangladesh is among the most densely populated countries in the world and has a high poverty level. Geographically the country straddles the fertile Ganges-Brahmaputra Delta and is subject to annual monsoon floods and cyclones. The government is a parliamentary democracy which has been suspended under emergency law since 11 January 2007. Bangladesh is a member of the Commonwealth of Nations, SAARC, BIMSTEC, the OIC, and the D-8.


          



          


          History
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          Remnants of civilisation in the greater Bengal region date back four thousand years, when the region was settled by Dravidian, Tibeto-Burman, and Austro-Asiatic peoples. The exact origin of the word "Bangla" or "Bengal" is unknown, though it is believed to be derived from Bang, the Dravidian-speaking tribe that settled in the area around the year 1000 BC.


          After the arrival of Indo-Aryans, the kingdom of Gangaridai was formed from at least the seventh centuryBC, which later united with Bihar under the Magadha and Maurya Empires. Bengal was later part of the Gupta Empire from the third to the sixth centuries CE. Following its collapse, a dynamic Bengali named Shashanka founded an impressive yet short-lived kingdom. Shashanka is considered as the first independent king in the history of Bangladesh.After a period of anarchy, the Buddhist Pala dynasty ruled the region for four hundred years, followed by a shorter reign of the Hindu Sena dynasty. Islam was introduced to Bengal in the twelfth century by Sufi missionaries, and subsequent Muslim conquests helped spread Islam throughout the region. Bakhtiar Khilji, a Turkish general, defeated Lakshman Sen of the Sena dynasty and conquered large parts of Bengal. The region was ruled by dynasties of Sultans and feudal lords for the next few hundred years. By the 16th century, the Mughal Empire controlled Bengal, and Dhaka became an important provincial centre of Mughal administration.


          European traders arrived late in the 15th century, and their influence grew until the British East India Company gained control of Bengal following the Battle of Plassey in 1757. The bloody rebellion of 1857, known as the Sepoy Mutiny, resulted in transfer of authority to the crown, with a British viceroy running the administration. During colonial rule, famine racked the Indian subcontinent many times, including the Great Bengal famine of 1943 that claimed 3 million lives.


          Between 1905 and 1911, an abortive attempt was made to divide the province of Bengal into two zones, with Dhaka being the capital of the eastern zone. When India was partitioned in 1947, Bengal was partitioned along religious lines, with the western part going to India and the eastern part joining Pakistan as a province called East Bengal (later renamed East Pakistan), with its capital at Dhaka.


          In 1950, land reform was accomplished in East Bengal with the abolishment of the feudal zamindari system However, despite the economic and demographic weight of the east, Pakistan's government and military were largely dominated by the upper classes from the west. The Bengali Language Movement of 1952 was the first sign of friction between the two wings of Pakistan. Dissatisfaction with the central government over economic and cultural issues continued to rise through the next decade, during which the Awami League emerged as the political voice of the Bengali-speaking population. It agitated for autonomy in the 1960s, and in 1966, its president Sheikh Mujibur Rahman was jailed; he was released in 1969 after an unprecedented popular uprising.
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          In 1970, a massive cyclone devastated the coast of East Pakistan, and the central government responded poorly. The Bengali population's anger was compounded when Sheikh Mujibur Rahman, whose Awami League won a majority in Parliament in the 1970 elections, was blocked from taking office. After staging compromise talks with Mujib, President Yahya Khan arrested him on the night of March 25, 1971, and launched Operation Searchlight, a sustained military assault on East Pakistan. Yahya's methods were extremely bloody, and the violence of the war resulted in many civilian deaths. Chief targets included intellectuals and Hindus, and about ten million refugees fled to neighbouring India (LaPorte, p. 103). Estimates of those massacred range from three hundred thousand to 3 million.


          Most of the Awami League leaders fled and set up a government-in-exile in Calcutta, India. The Bangladesh Liberation War lasted for nine months. The guerrilla Mukti Bahini and Bengali regulars eventually received support from the Indian Armed Forces in December 1971. Under the command of Lt. General J.S. Arora, the Indian Army achieved a decisive victory over Pakistan on 16 December, 1971, taking over 90,000 prisoners of war in the Indo-Pakistani War of 1971.


          After its independence, Bangladesh became a parliamentary democracy, with Mujib as the Prime Minister. In the 1973 parliamentary elections, the Awami League gained an absolute majority. A nationwide famine occurred during 1973 and 1974, and in early 1975, Mujib initiated a one-party socialist rule with his newly formed BAKSAL. On August 15, 1975, Mujib and his family were assassinated by mid-level military officers.


          A series of bloody coups and counter-coups in the following three months culminated in the ascent to power of General Ziaur Rahman, who reinstated multi-party politics and founded the Bangladesh Nationalist Party (BNP). Zia's rule ended when he was assassinated in 1981 by elements of the military. Bangladesh's next major ruler was General Hossain Mohammad Ershad, who gained power in a bloodless coup in 1982 and ruled until 1990, when he was forced to resign under western donor pressure in a major shift in international policy after the end of communism when anti-communist dictators were no longer felt necessary. Since then, Bangladesh has reverted to a parliamentary democracy. Zia's widow, Khaleda Zia, led the Bangladesh Nationalist Party to parliamentary victory at the general election in 1991 and became the first female Prime Minister in Bangladesh's history. However, the Awami League, headed by Sheikh Hasina, one of Mujib's surviving daughters, clinched power at the next election in 1996 but lost to the Bangladesh Nationalist Party again in 2001. These two female ex-prime ministers are now in imprisonment in a sub-jail due to their suspected attachment with corruption.


          In 11 January of 2007, following widespread violence, a caretaker government was appointed to administer the next general election. The country had suffered from extensive corruption, disorder and political violence. The new caretaker government has made it a priority to root out corruption from all levels of government. To this end, many notable politicians and officials, along with large numbers of lesser officials and party members, have been arrested on corruption charges. The caretaker government claims to be paving the way for free and fair elections to be held before the end of 2008.


          


          Government and politics


          
            
              National symbols of Bangladesh
            

            
              	Anthem

              	Amar Shonar Bangla
            


            
              	Animal

              	Royal Bengal Tiger
            


            
              	Bird

              	Oriental Magpie Robin
            


            
              	Fish

              	Hilsa
            


            
              	Flower

              	White Water Lily
            


            
              	Fruit

              	Jackfruit
            


            
              	Sport

              	Kabadi
            


            
              	Calendar

              	Bengali calendar
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          Bangladesh is a parliamentary democracy with Islam as the state religion. Direct elections involving all citizens over the age 18 are held every five years for the unicameral parliament. The parliament building is known as the Jatiyo Sangshad designed by architect Louis Kahn and currently has 300 seats, elected from single-member constituencies. The Prime Minister, as the head of government, forms the cabinet and runs the day-to-day affairs of state. While the Prime Minister is formally appointed by the President, he or she must be an MP who commands the confidence of the majority of parliament. The President is the head of state, a largely ceremonial post elected by the parliament.


          However the President's powers are substantially expanded during the tenure of a caretaker government, which is responsible for the conduct of elections and transfer of power. The officers of the caretaker government must be non-partisan and are given three months to complete their task. This transitional arrangement is an innovation that was pioneered by Bangladesh in its 1991 election and then institutionalised in 1996 through its 13th constitutional amendment.


          The Constitution of Bangladesh was drafted in 1972 and has undergone fourteen amendments. The highest judicial body is the Supreme Court. Justices are appointed by the President. The judicial and law enforcement institutions are weak. Separation of powers, judicial from executive was finally implemented on the 1st of November, 2007. It is expected that this separation will make the judiciary stronger and impartial. Laws are loosely based on English common law, but family laws such as marriage and inheritance are based on religious scripts, and therefore differ between religious communities.


          The two major parties in Bangladesh are the Bangladesh Nationalist Party (BNP) and the Bangladesh Awami League. BNP is led by Khaleda Zia and finds its allies among Islamist parties like Jamaat-e-Islami Bangladesh and Islami Oikya Jot, while Sheikh Hasina's Awami League aligns with leftist and secularist parties. Hasina and Zia are bitter rivals who have dominated politics for 15 years; both are women and each is related to one of the leaders of the independence movement. Another important player is the Jatiya Party, headed by former military ruler Ershad. The Awami League-BNP rivalry has been bitter and punctuated by protests, violence and murder. Student politics is particularly strong in Bangladesh, a legacy from the liberation movement era. Almost all parties have highly active student wings, and students have been elected to the Parliament.


          Two radical Islamist parties, Jagrata Muslim Janata Bangladesh (JMJB) and Jama'atul Mujahideen Bangladesh (JMB), were banned in February 2005. Bomb attacks taking place since 1999 have been blamed on those groups, and hundreds of suspected members have been detained in numerous security operations, including the head of those two parties in 2006. The first recorded case of a suicide bomb attack in Bangladesh took place in November 2005.


          The 2006 election was postponed indefinitely and emergency law declared in January 2007 as the caretaker government of Fakhruddin Ahmed aims to revise the voter list and crack down on corruption. The government aims to hold new elections by 2008 but lack of coordination between Election Commission and the Government, and their recent activities have created uncertainty about Election while the two leading candidates, Khaleda Zia and Sheikh Hasina, are facing criminal charges in court and the banned indoor politics is yet to be exercised.


          Meanwhile the Bangladesh Military has expressed their interest in controlling the country with statements like "own brand of Democracy" and making changes in the constitution to allow military participation in politics. They are also assisting the interim Government of Bangladesh in a drive against corruption which seems to be mostly targeted against the politicians. The military has also imposed censorship of the national media and closing down/hampering private TV stations.


          


          Foreign policy and military


          Bangladesh pursues a moderate foreign policy that places heavy reliance on multinational diplomacy, especially at the United Nations. In 1974 Bangladesh joined both the Commonwealth of Nations and the United Nations and has since been elected to serve two terms on the Security Council in 1978-1979 and 20002001. In the 1980s, Bangladesh played a lead role in founding the South Asian Association for Regional Cooperation (SAARC) in order to expand relations with other South Asian states. Since the founding of SAARC 1985, a Bangladeshi has held the post of Secretary General on two occasions.


          Bangladesh's most important and complex foreign relationships are with India and Pakistan. These relationships are informed by historical and cultural ties and form an important part of the domestic political discourse.


          Bangladesh's relationship with India began on a positive note because of India's assistance in the independence war and reconstruction. Throughout the years, relations between both countries have fluctuated for a number of reasons. The Washington Post reported on a major source of tension between Bangladesh and India, the Farakka Dam (article titled Indias Major Gains and Losses in World Affairs by M.M. Ali, March 1997, pg. 25). In 1975, India defied international law and the rights of Bangladeshi people by building a dam on the Ganges River 11miles (18km) from the Bangladeshi border. The dam diverts much needed water from Bangladesh and adds a man-made disaster to the country plagued by natural disasters. The dam also has terrible ecological consequences. Bangladesh claims that India feels too comfortable in playing the role of "Big Brother" to smaller, weaker nations. India has voiced concerns about anti-Indian separatists and Islamic militants allegedly being harboured across their 2,500-mile (4,000km) border, as well as the flow of illegal migrants, and is building a fence along most of it. But at the 2007 SAARC meeting both nations pledged to work cooperatively on security, economic and border issues.


          The current strength of the army is around 200,000, the air force 7,000, and navy 14,950. In addition to traditional defense roles, the military has been called on to provide support to civil authorities for disaster relief and internal security during periods of political unrest. Bangladesh is not currently active in any ongoing war, but it did contribute 2,300 troops to the coalition that fought in the 1991 Gulf War and Bangladesh is consistently a top contributor to UN peacekeeping forces around the world. As of May 2007, Bangladesh had major deployments in Democratic Republic of Congo, Liberia, Sudan, Timor-Leste and Cote d'Ivoire.


          Bangladesh enjoys relatively warm ties with the People's Republic of China which has, particularly in the past decade, increased economic cooperation with the South Asian nation. Between 2006-07, trade between the two nations rose by 28.5% and there have been agreements to grant various Bangladeshi commodities tariff-free access to the Chinese market. Military cooperation between the Military of Bangladesh and the People's Liberation Army is also increasing, with joint military agreements signed and Bangladesh procuring Chinese arms which range from small arms to large naval surface combatants such as the Chinese Jiangwei Class Missile Frigate.


          


          Divisions, districts, and upazilas
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          Bangladesh is divided into six administrative divisions, each named after their respective divisional headquarters: Barisal (বরিশাল), Chittagong (চট্টগ্রাম), Dhaka (ঢাকা), Khulna (খুলনা), Rajshahi (রাজশাহী), and Sylhet (সিলেট).


          Divisions are subdivided into districts (zila). There are 64 districts in Bangladesh, each further subdivided into upazila (subdistricts) or thana ("police stations"). The area within each police station, except for those in metropolitan areas, is divided into several unions, with each union consisting of multiple villages. In the metropolitan areas, police stations are divided into wards, which are further divided into mahallas. There are no elected officials at the divisional, district or upazila levels, and the administration is composed only of government officials. Direct elections are held for each union (or ward), electing a chairperson and a number of members. In 1997, a parliamentary act was passed to reserve three seats (out of twelve) in every union for female candidates.


          Dhaka is the capital and largest city of Bangladesh. Other major cities include Chittagong, Khulna, Rajshahi, and Barisal.These metropolitan cities have mayoral elections, while other municipalities elect a chairperson. Mayors and chairpersons are elected for a span of five years.


          
            
              	City

              	City population

              	Metro population
            


            
              	Dhaka

              	6,969,458

              	11,918,442
            


            
              	Chittagong

              	3,920,222

              	3,920,222
            


            
              	Khulna

              	1,400,689

              	1,400,689
            


            
              	Rajshahi

              	727,083

              	727,083
            


            
              	Sylhet

              	339,368

              	339,368
            


            
              	Barisal

              	291,769

              	291,769
            

          


          


          Geography and climate
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          Bangladesh is located in the low-lying Ganges-Brahmaputra River Delta or Ganges Delta. This delta is formed by the confluence of the Ganges (local name Padma or Pdda), Brahmaputra ( Jamuna or Jomuna), and Meghna rivers and their respective tributaries. The Ganges unites with the Jamuna (main channel of the Brahmaputra) and later joins the Meghna to eventually empty into the Bay of Bengal. The alluvial soil deposited by these rivers has created some of the most fertile plains in the world. Bangladesh has 58 trans-boundary rivers, making water issues politically complicated to resolve - in most cases as the lower riparian state to India. Most parts of Bangladesh are less than 12metres(39ft) above the sea level, and it is believed that about 50% of the land would be flooded if the sea level were to rise by 1metre(3ft).


          The highest point in Bangladesh is in Mowdok range at 1,052metres(3,451ft) in the Chittagong Hill Tracts to the southeast of the country. A major part of the coastline comprises a marshy jungle, the Sundarbans, the largest mangrove forest in the world and home to diverse flora and fauna, including the Royal Bengal Tiger. In 1997, this region was declared endangered.


          Straddling the Tropic of Cancer, Bangladeshi climate is tropical with a mild winter from October to March, a hot, humid summer from March to June. A warm and humid monsoon season lasts from June to October and supplies most of the country's rainfall. Natural calamities, such as floods, tropical cyclones, tornadoes, and tidal bores occur almost every year, combined with the effects of deforestation, soil degradation and erosion. Cox's Bazar, south of the city of Chittagong, has a beach that stretches uninterrupted over 120kilometres(75mi).


          In September 1998 Bangladesh saw the most severe flooding the modern world has seen. As the Brahmaputra, Ganges and Meghna split over and swallowed 300,000 houses, 6,000miles (9,700km) of road and 1,600miles (2,600km) of embankmennt1,000 people were killed and 30 million more were made homeless with 130,000 cattle killed, 50 square kilometres of land destroyed and 11,000 km of roads damaged or destroyed. 66% of the country was underwater. There were several reasons for the severity of the flooding. Firstly, there were unusually high monsoon rains. Secondly, the Himalayas shed off an equally unusually high amount of melt water that year. Lastly, trees that usually intercept rain water were cut down for fire wood or to make space for animals.


          


          Economy
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          Despite sustained domestic and international efforts to improve economic and demographic prospects, Bangladesh remains a developing nation, in part due to its large population. Its per capita income in 2006 was US$2300 (on purchasing power parity basis) compared to the world average of $10,200. Yet, as the World Bank notes in its July 2005 Country Brief, the country has made significant progress in human development in the areas of literacy, gender parity in schooling, and reduction of population growth.


          Jute was once the economic engine of the country. Its share of the world export market peaked in the Second World War and the late 1940s at 80% and even in the early 1970s accounted for 70% of its export earnings. However, polypropylene products began to substitute for jute products worldwide and the jute industry started to decline. Bangladesh grows very significant quantities of rice(chal), tea (Cha) and mustard. Although two-thirds of Bangladeshis are farmers, more than three quarters of Bangladeshs export earnings come from the garment industry, which began attracting foreign investors in the 1980s due to cheap labour and low conversion cost. In 2002, the industry exported US$5 billion worth of products. The industry now employs more than 3 million workers, 90% of whom are women. A large part of foreign currency earnings also comes from the remittances sent by expatriates living in other countries.
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          Obstacles to growth include frequent cyclones and floods, inefficient state-owned enterprises, mismanaged port facilities, a growth in the labour force that has outpaced jobs, inefficient use of energy resources (such as natural gas), insufficient power supplies, slow implementation of economic reforms, political infighting and corruption. According to the World Bank, "among Bangladeshs most significant obstacles to growth are poor governance and weak public institutions."


          Despite these hurdles, the country has achieved an average annual growth rate of 5% since 1990, according to the World Bank. Bangladesh has seen expansion of its middle class, and its consumer industry has also grown. In December 2005, four years after its report on the emerging " BRIC" economies (Brazil, Russia, India, and China), Goldman Sachs named Bangladesh one of the " Next Eleven," along with Egypt, Indonesia, Pakistan and seven other countries. Bangladesh has seen a dramatic increase in foreign direct investment. A number of multinational corporations, including Unocal Corporation and Tata, have made major investments, with the natural gas sector being a priority. In December 2005, the Central Bank of Bangladesh projected GDP growth around 6.5%.


          One significant contributor to the development of the economy has been the widespread propagation of microcredit by Muhammad Yunus (awarded the Nobel peace prize in 2006) through the Grameen Bank. By the late 1990s, Grameen Bank had 2.3 million members, along with 2.5 million members of other similar organisations.


          In order to enhance economic growth, the government set up several export processing zones to attract foreign investment. These are managed by the Bangladesh Export Processing Zone Authority.


          


          Demographics


          Recent (2005-2007) estimates of Bangladesh's population range from 142 to 159 million, making it the 7th most populous nation in the world. With a land area of 144,000 square kilometers, ranked 94th), the population density is remarkable. A striking comparison is offered by the fact that Russia's population is slightly smaller. Indeed Bangladesh has the highest population density in the world, excluding a handful of city-states. Bangladesh's population growth was among the highest in the world in the 1960s and 1970s, when the count grew from 50 to 90 million, but with the promotion of birth control in the 1980s, the growth rate slowed. The total fertility rate is now 3.1 children per woman, compared with 6.2 thirty years ago. The population is relatively young, with the 025 age group comprising 60%, while 3% are 65 or older. Life expectancy is 63 years for both males and females.


          Bangladesh is ethnically homogeneous, with Bengalis comprising 98% of the population. The remainder are mostly Bihari migrants and indigenous tribal groups. There are thirteen tribal groups located in the Chittagong Hill Tracts, the most populous of the tribes are the Chakmas. The region has been a source for ethnic tension since the inception of Bangladesh. The largest tribal groups outside the Hill Tracts are the Santhals and the Garos (Achiks). There are also Kaibartta, Mundas, Oraons, and Zomi ethnic groups. Human trafficking has been a lingering problem in Bangladesh and illegal immigration has remained a cause of friction with Myanmar and India..


          The official and most widely used language in Bangladesh, as in West Bengal, is Bangla (Bengali) , an Indo-Aryan language of Sanskrit origin with its own script. English is used as second language among the middle and upper classes and in higher education. Since a President Order in 1987, Bangla is used for all official correspondence except those that are to foreign recipients.


          Health and education levels have recently improved as poverty levels have decreased. Most Bangladeshis are rural, living on subsistence farming. Health problems abound, ranging from surface water contamination, to arsenic in the groundwater, and diseases including malaria, leptospirosis and dengue. The literacy rate in Bangladesh is approximately 41%. There is gender disparity, though, as literacy rates are 50% among men and 31% among women, according to a 2004 UNICEF estimate. Literacy has gone up due to many programmes introduced in the country. Among the most successful ones are the Food for education (FFE) programme introduced in 1993, and a stipend programme for women at the primary and secondary levels.


          The two major religions practiced in Bangladesh are Islam (89.7%) and Hinduism (9.2%). About 96% of the Muslims are Sunni while over 3% are Shi'a and remainders are Ahmadis. Ethnic Biharis are predominantly Shia Muslims. Other religious groups include Buddhists (0.7% and mostly of Theravada sect), Christians (0.3% amd mostly of Catholic denomination), and Animists (0.1%). Bangladesh ranks fourth after Indonesia and Pakistan among Muslim majority nations. As India has a higher Muslim population, Bangladesh ranks fourth in this category.


          


          Culture
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          A new state for an old nation, Bangladesh has a culture that encompasses elements both old and new. The Bengali language boasts a rich literary heritage, which Bangladesh shares with the Indian state of West Bengal. The earliest literary text in Bangla is the eighth century Charyapada. Bangla literature in the medieval age was often either religious (e.g. Chandidas), or adaptations from other languages (e.g. Alaol). Bangla literature matured in the nineteenth century. Its greatest icons are the poets Rabindranath Tagore and Kazi Nazrul Islam. Bangladesh also has a long tradition in folk literature, evidenced by Maimansingha Gitika, Thakurmar Jhuli or stories related to Gopal Bhar.


          The musical tradition of Bangladesh is lyrics-based (Baniprodhan), with minimal instrumental accompaniment. The Baul tradition is a unique heritage of Bangla folk music, and there are numerous other musical traditions in Bangladesh, which vary from one region to the other. Gombhira, Bhatiali, Bhawaiya are a few of the better-known musical forms. Folk music of Bengal is often accompanied by the ektara, an instrument with only one string. Other instruments include the dotara, dhol, flute, and tabla. Bangladesh also has an active heritage in North Indian classical music. Similarly, Bangladeshi dance forms draw from folk traditions, especially those of the tribal groups, as well as the broader Indian dance tradition. Bangladesh produces about 80 films a year. Mainstream Hindi films are also quite popular, as are films from Kolkata, which has its own thriving Bengali-language movie industry. Around 200 dailies are published in Bangladesh, along with more than 1800 periodicals. However, regular readership is low, nearly about 15% of the population. Bangladeshis listen to a variety of local and national radio programmes from Bangladesh Betar, as well as Bangla services from the BBC and Voice of America. There is a state-controlled television channel, but in the last few years, privately owned channels have grown considerably.
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          The culinary tradition of Bangladesh has close relations to Indian and Middle Eastern cuisine as well as having many unique traits. Rice and curry are traditional favourites. Bangladeshis make distinctive sweetmeats from milk products; some common ones are Rshogolla, Chmchm and Kalojam.


          The sari (shaŗi) is by far the most widely worn dress by Bangladeshi women. However, the salwar kameez (shaloar kamiz) is also quite popular, and in urban areas some women wear Western attire. Among men, European dressing has greater acceptance. Men also use the kurta-paejama combination, often on religious occasions. The lungi, a kind of long skirt, is widely worn by Bangladeshi men.


          The two Eids, Eid ul-Fitr and Eid ul-Adha are the largest festivals in the Islamic calendar. The day before Eid ul-Fitr is called Chd Rat (the night of the Moon), and is often marked by firecrackers. Other Muslim holidays are also observed. Major Hindu festivals are Durga Puja and Saraswati Puja. Buddha Purnima, which marks the birth of Gautama Buddha, is one of the most important Buddhist festivals while Christmas, called Bŗodin (Great day) in Bangla is celebrated by the minority Christian population. The most important secular festival is Pohela Baishakh or Bengali New Year, the beginning of the Bengali calendar. Other festivities include Nobanno, Poush parbon (festival of Poush) and observance of national days like Shohid Dibosh.


          Cricket is one of the most popular sports in Bangladesh. In 2000, the Bangladesh cricket team was granted Test cricket status and joined the elite league of national teams permitted by the International Cricket Council to play test matches. Other popular sports include football (soccer), field hockey, tennis, badminton, handball, volleyball, chess, carom, and kabadi, a seven-a-side team-sport played without a ball or any other equipment, which is the national sport of Bangladesh. The Bangladesh Sports Control Board regulates twenty-nine different sporting federations.
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          The banjo is a stringed instrument developed by enslaved Africans in the United States, adapted from several African instruments. The name banjo commonly is thought to be derived from the Kimbundu term mbanza. Some etymologists derive it from a dialectal pronunciation of " bandore", though recent research suggests that it may come from a Senegambian term for the bamboo stick used for the instrument's neck.


          


          History


          African Slaves in the American South and Appalachia fashioned the earliest banjos after instruments they had been familiar with in Africa, with some of the earliest instruments sometimes referred to now as "gourd banjos". One example would be an akonting. It is a spike folk lute played by the Jola tribe of Senegambia. Another similar instrument is the xalam of Senegal which dates back to ancient Egypt. The modern banjo is an invention by an American named Joel Sweeney in the 1830s. Banjos were introduced in Britain in the 1840s by the American Virginia Minstrels and became very popular in music halls.


          


          Modern forms


          The modern banjo comes in a variety of different forms, including four- (plectrum and tenor banjos) and five-string versions. A six-string version, tuned and played similar to a guitar, is gaining popularity. In almost all of its forms the banjo's playing is characterised by a fast strumming or arpeggiated right hand, although there are many different playing styles.


          


          Usage


          Today, the banjo commonly is associated with country and bluegrass music. Historically, however, the banjo occupied a central place in African American traditional music, as well as in the minstrel shows of the 19th century. In fact, African Americans exerted a strong, early influence on the development of both country and bluegrass through the introduction of banjo, and as well through the innovation of musical techniques in the playing of both the banjo and fiddle. Recently, the banjo has enjoyed inclusion in a wide variety of musical genres, including pop crossover music.


          


          Five-string banjo


          The origins of the five-string banjo is credited to Joel Walker Sweeney, an American minstrel performer from Appomattox Court House, Virginia. Sweeney wanted an instrument similar to the banjar played by African Americans in the American South, but at the same time, he wanted to implement some new ideas. He worked with a New York drum maker to replace the banjar's skin-covered gourd with the modern open-backed drum-like pot, and added another string to give the instrument more range or a drone. This new banjo came to be tuned gCGBD; somewhat higher than the eAEG#B tuning of the banjar, and Sweeney was playing it by the 1830s.


          The banjo can be played in several styles and is used in various forms of music. American old-time music typically uses the five-string open back banjo. It is played in a number of different styles, the most common of which are called clawhammer (or "claw-hammer") and frailing, characterised by the use of a downward rather than upward motion when striking the strings with the fingers. Frailing techniques use the thumb to catch the fifth string for a drone after each strum or twice in each action ("double thumbing"), or to pick out additional melody notes in what is known as "drop-thumb." Pete Seeger popularised a folk style by combining clawhammer with "up picking", usually without the use of fingerpicks.


          Bluegrass music, which uses the five-string resonator banjo exclusively, is played in several common styles. These include Scruggs style, named after Earl Scruggs, melodic or Keith style, and three-finger style with single string work, also called Reno style after Don Reno, legendary father of Don Wayne Reno. In these styles the emphasis is on arpeggiated figures played in a continuous eighth-note rhythm. All of these styles are typically played with fingerpicks.


          Many tunings are used for the five-string banjo. Probably the most common, particularly in bluegrass, is the open G tuning (gDGBd). In earlier times, the tuning gCGBd was commonly used instead. Other tunings common in old-time music include double C (gCGCd), sawmill or mountain minor (gDGCd) also called Modal or Mountain Modal, old-time A (aDADE) a step up from double C, often played with a violin accompaniment, and open D (f#DF#Ad). These tunings are often taken up a tone, either by tuning up or using a capo.


          The fifth (drone) string is the same gauge as the first, but it is generally five frets shorter, three quarters the length of the rest (one notable exception is the long necked Pete Seeger model, where the fifth string is eight frets shorter). This presents special problems for using a capo to change the pitch of the instrument. For small changes (going up or down one or two semitones, for example) it is possible to simply retune the fifth string. Otherwise various devices, known as fifth string capos, are available to effectively shorten the string. Many banjo players favour the use of model railroad spikes or titanium spikes(usually installed at the seventh fret and sometimes at others), under which the string can be hooked to keep it pressed down on the fret.


          While the five-string banjo has been used in classical music since the turn of the century, contemporary and modern works have been written for the instrument by Bla Fleck, Tim Lake, George Crumb, Jo Kondo, Paul Elwood, Hans Werner Henze (notably in his Sixth Symphony), Beck, J.P. Pickens, Peggy Honeywell and Sufjan Stevens.


          


          Four-string banjo
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          The plectrum banjo has four strings, lacking the shorter fifth drone string, and around 22 frets; it is usually tuned CGBD. As the name suggests, it is usually played with a guitar-style pick (that is, a single one held between thumb and forefinger), unlike the five-string banjo, which is either played with a thumbpick and two fingerpicks, or with bare fingers. The plectrum banjo evolved out of the five-string banjo, to cater to styles of music involving strummed chords. Eddie Peabody was possibly the greatest exponent of the plectrum banjo style in the early to mid twentieth century.


          A further development is the tenor banjo, which also has four strings and is also typically played with a plectrum. It has a shorter neck with around 19 frets and a scale length of 21 3/4" - 23" on shorter models, and 25 1/2" to 26 3/4" on longer ones. It is usually tuned CGDA, like a mandola, but has also been tuned GDAE like an octave mandolin which produces a more mellow tone. These tunings became popular around the turn of the century due to the growing popularity of the mandolin. Another alternative, called "Chicago" tuning is DGBE (like the first four strings of a guitar) which is now regaining popularity due to the number of guitarists who double on banjo. The tenor banjo has become a standard instrument for Irish traditional music.


          The tenor banjo was also a common rhythm instrument in early jazz and dance bands throughout the 1920s and 1930s. Its volume and timbre suited early jazz (and jazz-influenced popular music styles) and could both compete with other instruments (such as brass instruments and saxophones) and be heard clearly on acoustic recordings. However, as the guitar gained in popularity in the 1930s, the tenor banjo moved out of mainstream jazz and popular music finding a place in traditional jazz and Dixieland jazz.


          Harry Reser was arguably the best tenor banjoist of the early twentieth century and wrote a large number of works for tenor banjo as well as instructional material.


          The tenor banjo is regaining popularity as Dixieland jazz finds its way back into experimental improvisational music. Its rise to popularity is being supported by the recent manufacturing of tenors at a working musicians price. Until the late 1990s, tenors were rare and expensive.


          Four-string banjo playing (in addition to rhythm playing) can include single string playing, chord melody (in which a succession of chords are played where the highest note forms a melody), a tremolo style (both of chords and single strings) and a complicated technique called duo style which combines single string tremolo and rhythm chords.


          Roy Smeck was an influential performer on many fretted instruments including banjo. He also wrote a number of solos and instructional books. Cynthia Sayer and Buddy Wachter are prominent four-string banjoists currently working professionally.


          


          Banjo variants
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          A British innovation was the 6-string banjo, developed by William Temlett, one of England's earliest banjo makers, who opened his shop in London in 1846. American Alfred Davis Cammeyer (1862-1949), a young violinist-turned banjo concert player, devised the 5-string zither-banjo around 1880, which had a wood resonator and metal "wire" strings (the 1st and 2nd melody strings and 5th "thumb" string; the 3rd melody string was gut and the 4th was silk covered) as well as frets and guitar-style tuning machines. British opera diva Adelina Patti advised Cammeyer that the zither-banjo might be popular with English audiences, and Cammeyer went to London in 1888. After convincing the British that banjos could be used for more sophisticated music than was normally played by blackface minstrels, he was soon performing for London society, where he met Sir Arthur Sullivan, who recommended that Cammeyer progress from writing banjo arrangements of music to composing his own music.<ref name=Zither/.


          The first 5-string electric solid-body banjo was developed by Charles (Buck) Wilburn Trent, Harold "Shot" Jackson, and David Jackson in 1960.


          The six-string or guitar-banjo was the instrument of the early jazz great Johnny St. Cyr, as well as of jazzmen Django Reinhardt, Danny Barker, Papa Charlie Jackson and Clancy Hayes, as well as the blues and gospel singer The Reverend Gary Davis. Nowadays, it sometimes appears under such names as guitanjo, guitjo, ganjo, or banjitar.


          A number of hybrid instruments exist, crossing the banjo with other stringed instruments. Most of these use the body of a banjo, often with a resonator, and the neck of the other instrument. Examples include the banjo mandolin; the Banjolin; Banjoline and the banjo ukulele or banjolele. These were especially popular in the early decades of the twentieth century, and were probably a result of a desire either to allow players of other instruments to jump on the banjo bandwagon at the height of its popularity, or to get the natural amplification benefits of the banjo resonator in an age before electric amplification.


          Instruments using the five-string banjo neck on a wooden body (for example, that of a bouzouki or resonator guitar) have also been made, though these are not so common. A 20th-Century Turkish instrument very similar to the banjo is called Cmbs.


          A different variation is the bassjo used most notably by Les Claypool on the song " Iowan Gal." It is, in essence, a banjo with a bass guitar neck and bass strings.


          Rhythm guitarist Dave Day of 1960's proto-punks The Monks replaced his guitar with a six-string, gut-strung banjo upon which he played guitar chords. This instrument sounds much more metallic, scratchy and wiry than a standard electric guitar, due to its amplication via a small microphone stuck inside the banjo's body.


          Banjo brands made outside of the United States include Aria and Iida (Japan).
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              	Division

              	Banjul
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              	35.9sqmi(93km)
            


            
              	Population (2003)
            


            
              	-City

              	34,828
            


            
              	- Urban
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          Banjul (formerly Bathurst), officially The City of Banjul is the capital of The Gambia, and located within the division of the same name. The population of the city proper is only 34,828, with the Greater Banjul Area, which includes the City of Banjul and the Kanifing Municipal Council, at a population of 357,238 (2003 census). It is located on St Mary's Island (Banjul Island) where the Gambia River enters the Atlantic Ocean. The island is connected to the mainland by passenger and vehicle ferries to the north and bridges to the south. Banjul is located at 1328' North, 1636' West (13.4667, -16.60).


          


          History


          In 1816, the British founded Banjul as a trading post and base for suppressing the slave trade. It was first named Bathurst after Henry Bathurst, the secretary of the British Colonial Office, but was changed to Banjul in 1973.
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          On July 22, 1994, Banjul was the scene of a bloodless military coup d'etat in which President Dawda Jawara was overthrown and replaced by the country's current (and twice reelected) President Yahya Jammeh. To commemorate this event, Arch 22 was built as an entrance portal to the capital. The gate is 35 meters tall and the centre of an open square. It houses a textile museum.


          Attractions in the city include the Gambian National Museum, the Albert Market, Banjul State House, Banjul Court House, two cathedrals and several major mosques.


          


          Economy


          Banjul is the main urban area of The Gambia and holds the country's economic and administrative centre including the Central Bank of The Gambia. As the fourth most densely populated country in Africa, The Gambia has more than one urban area. Peanut processing is the country's principal industry, but bee's wax, palm wood, palm oil, and skins and hides are also shipped from its port. Image:Banjul panorama.jpg View of Banjul from Arch 22. The museum also includes hand written pages from the Quoran and explains a lot of Juju "magic".


          


          Transport


          Ferries sail from Banjul to Barra. The city is served by the Banjul International Airport. Banjul is on the Trans-West African Coastal Highway connecting it to Dakar and Bissau (Guinea-Bissau), and will eventually provide a paved highway link to 11 other nations of ECOWAS.


          


          Districts
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          Banjul Division (Greater Banjul Area) is divided into 2 districts:


          
            	Banjul


            	Kanifing

          


          


          Twinned cities


          Banjul is twinned with Grimsby in the UK and Newark, New Jersey in the United States. It is the destination of the Plymouth-Banjul Challenge, a charity road rally.
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          A banker or bank is a financial institution whose primary activity is to act as a payment agent for customers and to borrow and lend money.


          The first modern bank was founded in Italy in Genoa in 1406, its name was Banco di San Giorgio (Bank of St. George).


          Many other financial activities were added over time. For example banks are important players in financial markets and offer financial services such as investment funds. In some countries such as Germany, banks are the primary owners of industrial corporations while in other countries such as the United States banks are prohibited from owning non-financial companies. In Japan, banks are usually the nexus of cross share holding entity known as zaibatsu. In France "Bancassurance" is highly present, as most banks offer insurance services (and now real estate services) to their clients.


          


          History


          Banks have influenced economies and politics for centuries. Historically, the primary purpose of a bank was to provide loans to trading companies. Banks provided funds to allow businesses to purchase inventory, and collected those funds back with interest when the goods were sold. For centuries, the banking industry only dealt with businesses, not consumers. Banking services have expanded to include services directed at individuals, and risk in these much smaller transactions are pooled.


          


          Origin of the word


          The name bank derives from the Italian word banco "desk/bench", used during the Renaissance by Florentines bankers, who used to make their transactions above a desk covered by a green tablecloth. However, there are traces of banking activity even in ancient times.


          In fact, the word traces its origins back to the Ancient Roman Empire, where moneylenders would set up their stalls in the middle of enclosed courtyards called macella on a long bench called a bancu, from which the words banco and bank are derived. As a moneychanger, the merchant at the bancu did not so much invest money as merely convert the foreign currency into the only legal tender in Romethat of the Imperial Mint.


          


          Traditional banking activities


          Banks act as payment agents by conducting checking or current accounts for customers, paying cheques drawn by customers on the bank, and collecting cheques deposited to customers' current accounts. Banks also enable customer payments via other payment methods such as telegraphic transfer, EFTPOS, and ATM.


          Banks borrow money by accepting funds deposited on current account, accepting term deposits and by issuing debt securities such as banknotes and bonds. Banks lend money by making advances to customers on current account, by making installment loans, and by investing in marketable debt securities and other forms of money lending.


          Banks provide almost all payment services, and a bank account is considered indispensable by most businesses, individuals and governments. Non-banks that provide payment services such as remittance companies are not normally considered an adequate substitute for having a bank account.


          Banks borrow most funds from households and non-financial businesses, and lend most funds to households and non-financial businesses, but non-bank lenders provide a significant and in many cases adequate substitute for bank loans, and money market funds, cash management trusts and other non-bank financial institutions in many cases provide an adequate substitute to banks for lending savings to.


          


          Definition
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          The definition of a bank varies from country to country.


          Under English common law, a banker is defined as a person who carries on the business of banking, which is specified as:


          
            	conducting current accounts for his customers


            	paying cheques drawn on him, and


            	collecting cheques for his customers.

          


          In most English common law jurisdictions there is a Bills of Exchange Act that codifies the law in relation to negotiable instruments, including cheques, and this Act contains a statutory definition of the term banker: banker includes a body of persons, whether incorporated or not, who carry on the business of banking' (Section 2, Interpretation). Although this definition seems circular, it is actually functional, because it ensures that the legal basis for bank transactions such as cheques do not depend on how the bank is organised or regulated.


          The business of banking is in many English common law countries not defined by statute but by common law, the definition above. In other English common law jurisdictions there are statutory definitions of the business of banking or banking business. When looking at these definitions it is important to keep in mind that they are defining the business of banking for the purposes of the legislation, and not necessarily in general. In particular, most of the definitions are from legislation that has the purposes of entry regulating and supervising banks rather than regulating the actual business of banking. However, in many cases the statutory definition closely mirrors the common law one. Examples of statutory definitions:


          
            	"banking business" means the business of receiving money on current or deposit account, paying and collecting cheques drawn by or paid in by customers, the making of advances to customers, and includes such other business as the Authority may prescribe for the purposes of this Act; (Banking Act (Singapore), Section 2, Interpretation).

          


          
            	"banking business" means the business of either or both of the following:

          


          
            	receiving from the general public money on current, deposit, savings or other similar account repayable on demand or within less than [3 months] ... or with a period of call or notice of less than that period;


            	paying or collecting cheques drawn by or paid in by customers

          


          Since the advent of EFTPOS (Electronic Funds Transfer at Point Of Sale), direct credit, direct debit and internet banking, the cheque has lost its primacy in most banking systems as a payment instrument. This has lead legal theorists to suggest that the cheque based definition should be broadened to include financial institutions that conduct current accounts for customers and enable customers to pay and be paid by third parties, even if they do not pay and collect cheques.


          


          Accounting for bank accounts


          Bank statements are accounting records produced by banks under the various accounting standards of the world. Under GAAP and IFRES there are two kinds of accounts: debit and credit. Credit accounts are Revenue, Equity and Liabilities. Debit Accounts are Assets and Expenses. This means you credit credit accounts to increase their balances and you debit debit accounts to increase their balances.


          This also means you debit your savings account everytime you deposit money into it (and the account is normally in deficit) and you credit your credit card account everytime you spend money from it (and the account is normally in credit).


          However, if you read your bank statement, it will say the opposite- that you have credited your account when you deposit money, and you debit when you withdraw it. If you have cash in your account you have a positive or credit balance and if you are overdrawn it will say you have a negative or a deficit balance.


          The reason for this is because the bank, and not you, has produced the bank statement. Your savings might be your assets, but it is the bank's liability, so your savings account is a liability account which is a credit account and should have a positive credit balance. Your loans are your liabilities but the bank's assets so they are debit accounts which should have a negative balance.


          Below where bank transactions, balances, credits and debits are discussed, they are done so from the viewpoint of the account holder which is traditionally what most people are used to seeing.


          


          Wider commercial role


          However the commercial role of banks is wider than banking, and includes:


          
            	issue of banknotes ( promissory notes issued by a banker and payable to bearer on demand)


            	processing of payments by way of telegraphic transfer, EFTPOS, internet banking or other means


            	issuing bank drafts and bank cheques


            	accepting money on term deposit


            	lending money by way of overdraft, installment loan or otherwise


            	providing documentary and standby letters of credit, guarantees, performance bonds, securities underwriting commitments and other forms of off balance sheet exposures


            	safekeeping of documents and other items in safe deposit boxes


            	currency exchange


            	sale, distribution or brokerage, with or without advice, of insurance, unit trusts and similar financial products as a 'financial supermarket'

          


          


          Economic functions


          The economic functions of banks include:


          
            	issue of money, in the form of banknotes and current accounts subject to cheque or payment at the customer's order. These claims on banks can act as money because they are negotiable and/or repayable on demand, and hence valued at par and effectively transferable by mere delivery in the case of banknotes, or by drawing a cheque, delivering it to the payee to bank or cash.


            	netting and settlement of payments -- banks act both as collection agent and paying agents for customers, and participate in inter-bank clearing and settlement systems to collect, present, be presented with, and pay payment instruments. This enables banks to economise on reserves held for settlement of payments, since inward and outward payments offset each other. It also enables payment flows between geographical areas to offset, reducing the cost of settling payments between geographical areas.


            	credit intermediation -- banks borrow and lend back-to-back on their own account as middle men


            	credit quality improvement -- banks lend money to ordinary commercial and personal borrowers (ordinary credit quality), but are high quality borrowers. The improvement comes from diversification of the bank's assets and the bank's own capital which provides a buffer to absorb losses without defaulting on its own obligations. However, since banknotes and deposits are generally unsecured, if the bank gets into difficulty and pledges assets as security to try to get the funding it needs to continue to operate, this puts the note holders and depositors in an economically subordinated position.


            	maturity transformation -- banks borrow more on demand debt and short term debt, but provide more long term loans. Bank can do this because they can aggregate issues (e.g. accepting deposits and issuing banknotes) and redemptions (e.g. withdrawals and redemptions of banknotes), maintain reserves of cash, invest in marketable securities that can be readily converted to cash if needed, and raise replacement funding as needed from various sources (e.g. wholesale cash markets and securities markets) because they have a high and more well known credit quality than most other borrowers.

          


          


          Law of banking


          Banking law is based on a contractual analysis of the relationship between the bank and the customer. The definition of bank is given above, and the definition of customer is any person for whom the bank agrees to conduct an account.


          The law implies rights and obligations into this relationship as follows:


          
            	The bank account balance is the financial position between the bank and the customer, when the account is in credit, the bank owes the balance to the customer, when the account is overdrawn, the customer owes the balance to the bank.


            	The bank engages to pay the customer's cheques up to the amount standing to the credit of the customer's account, plus any agreed overdraft limit.


            	The bank may not pay from the customer's account without a mandate from the customer, e.g. a cheque drawn by the customer.


            	The bank engages to promptly collect the cheques deposited to the customer's account as the customer's agent, and to credit the proceeds to the customer's account.


            	The bank has a right to combine the customer's accounts, since each account is just an aspect of the same credit relationship.


            	The bank has a lien on cheques deposited to the customer's account, to the extent that the customer is indebted to the bank.


            	The bank must not disclose the details of the transactions going through the customer's account unless the customer consents, there is a public duty to disclose, the bank's interests require it, or under compulsion of law.


            	The bank must not close a customer's account without reasonable notice to the customer, because cheques are outstanding in the ordinary course of business for several days.

          


          These implied contractual terms may be modified by express agreement between the customer and the bank. The statutes and regulations in force in the jurisdiction may also modify the above terms and/or create new rights, obligations or limitations relevant to the bank-customer relationship.


          


          Entry regulation


          Currently in most jurisdictions commercial banks are regulated by government entities and require a special bank licence to operate.


          Usually the definition of the business of banking for the purposes of regulation is extended to include acceptance of deposits, even if they are not repayable to the customer's order, however money lending, by itself, is generally not included in the definition.


          Unlike most other regulated industries, the regulator is typically also a participant in the market, i.e. government owned bank (a central bank). Central banks also typically have a monopoly on the business of issuing banknotes. However, in some countries this is not the case, e.g. in the UK the Financial Services Authority licences banks and some commercial banks, such as the Bank of Scotland, issue their own banknotes in competition with the Bank of England, the UK government's central bank.


          Some types of entity may be partly or wholly exempt from bank licence requirements and are regulated by separate regulators, e.g. building societies and credit unions.


          The requirements for the issue of a bank licence vary between jurisdictions but typically incude:


          
            	Minimum capital


            	Minimum capital ratio


            	'Fit and Proper' requirements for the bank's controllers, owners, directors, and/or senior officers


            	Approval of the bank's business plan as being sufficiently prudent and plausible.

          


          


          Banking channels


          Banks offer many different channels to access their banking and other services:


          
            	A branch, banking centre or financial centre is a retail location where a bank or financial institution offers a wide array of face-to-face service to its customers


            	ATM is a computerised telecommunications device that provides a financial institution's customers a method of financial transactions in a public space without the need for a human clerk or bank teller. Most banks now have more ATMs than branches, and ATMs are providing a wider range of services to a wider range of users. For example in Hong Kong, most ATMs enable anyone to deposit cash to any customer of the bank's account by feeding in the notes and entering the account number to be credited. Also, most ATMs enable card holders from other banks to get their account balance and withdraw cash, even if the card is issued by a foreign bank.


            	Mail is part of the postal system which itself is a system wherein written documents typically enclosed in envelopes, and also small packages containing other matter, are delivered to destinations around the world. This can be used to deposit cheques and to send orders to the bank to pay money to third parties. Banks also normally use mail to deliver periodic account statements to customers.


            	Telephone banking is a service provided by a financial institution which allows its customers to perform transactions over the telephone. This normally includes bill payments for bills from major billers (e.g. for electricity).


            	Online banking is a term used for performing transactions, payments etc. over the Internet through a bank, credit union or building society's secure website

          


          


          Types of banks


          Banks' activities can be divided into retail banking, dealing directly with individuals and small businesses; business banking, providing services to mid-market business; corporate banking, directed at large business entities; private banking, providing wealth management services to High Net Worth Individuals and families; and investment banking, relating to activities on the financial markets. Most banks are profit-making, private enterprises. However, some are owned by government, or are non-profits.


          Central banks are normally government owned banks, often charged with quasi-regulatory responsibilities, e.g. supervising commercial banks, or controlling the cash interest rate. They generally provide liquidity to the banking system and act as Lender of last resort in event of a crisis.


          


          Types of retail banks


          
            [image: National Bank of the Republic, Salt Lake City 1908]

            
              National Bank of the Republic, Salt Lake City 1908
            

          


          
            [image: National Copper Bank, Salt Lake City 1911]

            
              National Copper Bank, Salt Lake City 1911
            

          


          
            	Commercial bank: the term used for a normal bank to distinguish it from an investment bank. After the Great Depression, the U.S. Congress required that banks only engage in banking activities, whereas investment banks were limited to capital market activities. Since the two no longer have to be under separate ownership, some use the term "commercial bank" to refer to a bank or a division of a bank that mostly deals with deposits and loans from corporations or large businesses.


            	Community Banks: locally operated financial institutions that empower employees to make local decisions to serve their customers and the partners


            	Community development banks: regulated banks that provide financial services and credit to under-served markets or populations.


            	Postal savings banks: savings banks associated with national postal systems.


            	Private banks: manage the assets of high net worth individuals.


            	Offshore banks: banks located in jurisdictions with low taxation and regulation. Many offshore banks are essentially private banks.


            	Savings bank: in Europe, savings banks take their roots in the 19th or sometimes even 18th century. Their original objective was to provide easily accessible savings products to all strata of the population. In some countries, savings banks were created on public initiative, while in others socially committed individuals created foundations to put in place the necessary infrastructure. Nowadays, European savings banks have kept their focus on retail banking: payments, savings products, credits and insurances for individuals or small and medium-sized enterprises. Apart from this retail focus, they also differ from commercial banks by their broadly decentralised distribution network, providing local and regional outreach and by their socially responsible approach to business and society.


            	Building societies and Landesbanks: conduct retail banking.


            	Ethical banks: banks that prioritize the transparency of all operations and make only what they consider to be socially-responsible investments.


            	Islamic banks: Banks that transact according to Islamic principles.

          


          


          Types of investment banks


          
            	Investment banks " underwrite" (guarantee the sale of) stock and bond issues, trade for their own accounts, make markets, and advise corporations on capital markets activities such as mergers and acquisitions.


            	Merchant banks were traditionally banks which engaged in trade financing. The modern definition, however, refers to banks which provide capital to firms in the form of shares rather than loans. Unlike venture capital firms, they tend not to invest in new companies.

          


          


          Both combined


          
            	Universal banks, more commonly known as a financial services company, engage in several of these activities. For example, First Bank (a very large bank) is involved in commercial and retail lending, and its subsidiaries in tax-havens offer offshore banking services to customers in other countries. Other large financial institutions are similarly diversified and engage in multiple activities. In Europe and Asia, big banks are very diversified groups that, among other services, also distribute insurance, hence the term bancassurance is the term used to describe the sale of insurance products in a bank. The word is a combination of "banque or bank" and "assurance" signifying that both banking and insurance are provided by the same corporate entity.

          


          


          Other types of banks


          


          Islamic banking


          
            	Islamic banks adhere to the concepts of Islamic law. Islamic banking revolves around several well established concepts which are based on Islamic canons. Since the concept of interest is forbidden in Islam, all banking activities must avoid interest. Instead of interest, the bank earns profit (mark-up) and fees on financing facilities that it extends to the customers.

          


          


          Banks in the economy


          


          Size of global banking industry


          Worldwide assets of the largest 1,000 banks grew 16.3% in 2006/2007 to reach a record $74.2 trillion. This follows a 5.4% increase in the previous year. EU banks held the largest share, 53%, up from 43% a decade earlier. The growth in Europes share was mostly at the expense of Japanese banks whose share more than halved during this period from 21% to 10%. The share of US banks remained relatively stable at around 14%. Most of the remainder was from other Asian and European countries. .


          The US had by far the most banks (7,540 at end-2005) and branches (75,000) in the world. The large number of banks in the US is an indicator of its geography and regulatory structure, resulting in a large number of small to medium sized institutions in its banking system. Japan had 129 banks and 12,000 branches. In 2004, Germany, France, and Italy had more than 30,000 branches eachmore than double the 15,000 branches in the UK.


          


          Bank crisis


          Banks are susceptible to many forms of risk which have triggered occasional systemic crises. Risks include liquidity risk (the risk that many depositors will request withdrawals beyond available funds), credit risk (the risk that those who owe money to the bank will not repay), and interest rate risk (the risk that the bank will become unprofitable if rising interest rates force it to pay relatively more on its deposits than it receives on its loans), among others.


          Banking crises have developed many times throughout history when one or more risks materialize for a banking sector as a whole. Prominent examples include the U.S. Savings and Loan crisis in 1980s and early 1990s the Japanese banking crisis during the 1990s, the bank run that occurred during the Great Depression, and the recent liquidation by the central Bank of Nigeria, where about 25 banks were liquidated.


          


          Challenges within the banking industry


          The banking industry is a highly regulated industry with detailed and focused regulators. All banks with FDIC-insured deposits have the FDIC as a regulator; however, for examinations, the Federal Reserve is the primary federal regulator for Fed-member state banks; the Office of the Comptroller of the Currency (OCC) is the primary federal regulator for national banks; and the Office of Thrift Supervision, or OTS, is the primary federal regulator for thrifts. State non-member banks are examined by the state agencies as well as the FDIC. National banks have one primary regulatorthe OCC.


          Each regulatory agency has their own set of rules and regulations to which banks and thrifts must adhere.


          The Federal Financial Institutions Examination Council (FFIEC) was established in 1979 as a formal interagency body empowered to prescribe uniform principles, standards, and report forms for the federal examination of financial institutions. Although the FFIEC has resulted in a greater degree of regulatory consistency between the agencies, the rules and regulations are constantly changing.


          In addition to changing regulations, changes in the industry have led to consolidations within the Federal Reserve, FDIC, OTS and OCC. Offices have been closed, supervisory regions have been merged, staff levels have been reduced and budgets have been cut. The remaining regulators face an increased burden with increased workload and more banks per regulator. While banks struggle to keep up with the changes in the regulatory environment, regulators struggle to manage their workload and effectively regulate their banks. The impact of these changes is that banks are receiving less hands-on assessment by the regulators, less time spent with each institution, and the potential for more problems slipping through the cracks, potentially resulting in an overall increase in bank failures across the United States.


          The changing economic environment has a significant impact on banks and thrifts as they struggle to effectively manage their interest rate spread in the face of low rates on loans, rate competition for deposits and the general market changes, industry trends and economic fluctuations. It has been a challenge for banks to effectively set their growth strategies with the recent economic market. A rising interest rate environment may seem to help financial institutions, but the effect of the changes on consumers and businesses is not predictable and the challenge remains for banks to grow and effectively manage the spread to generate a return to their shareholders.


          The management of the banks asset portfolios also remains a challenge in todays economic environment. Loans are a banks primary asset category and when loan quality becomes suspect, the foundation of a bank is shaken to the core. While always an issue for banks, declining asset quality has become a big problem for financial institutions. There are several reasons for this, one of which is the lax attitude some banks have adopted because of the years of good times. The potential for this is exacerbated by the reduction in the regulatory oversight of banks and in some cases depth of management. Problems are more likely to go undetected, resulting in a significant impact on the bank when they are recognized. In addition, banks, like any business, struggle to cut costs and have consequently eliminated certain expenses, such as adequate employee training programs.


          Banks also face a host of other challenges such as aging ownership groups. Across the country, many banks management teams and board of directors are aging. Banks also face ongoing pressure by shareholders, both public and private, to achieve earnings and growth projections. Regulators place added pressure on banks to manage the various categories of risk. Banking is also an extremely competitive industry. Competing in the financial services industry has become tougher with the entrance of such players as insurance agencies, credit unions, check cashing services, credit card companies, etc.


          As a reaction, banks have developed their activities in financial instruments, through financial market operations such as brokerage and trading and become big players in such activities.


          


          Profitability


          A bank generates a profit from the differential between the level of interest it pays for deposits and other sources of funds, and the level of interest it charges in its lending activities. This difference is referred to as the spread between the cost of funds and the loan interest rate. Historically, profitability from lending activities has been cyclical and dependent on the needs and strengths of loan customers. In recent history, investors have demanded a more stable revenue stream and banks have therefore placed more emphasis on transaction fees, primarily loan fees but also including service charges on an array of deposit activities and ancillary services (international banking, foreign exchange, insurance, investments, wire transfers, etc.). Lending activities, however, still provide the bulk of a commercial bank's income.


          In the past 10 years American banks have taken many measures to ensure that they remain profitable while responding to increasingly changing market conditions. First, this includes the Gramm-Leach-Bliley Act, which allows banks again to merge with investment and insurance houses. Merging banking, investment, and insurance functions allows traditional banks to respond to increasing consumer demands for "one-stop shopping" by enabling cross-selling of products (which, the banks hope, will also increase profitability). Second, they have expanded the use of risk-based pricing from business lending to consumer lending, which means charging higher interest rates to those customers that are considered to be a higher credit risk and thus increased chance of default on loans. This helps to offset the losses from bad loans, lowers the price of loans to those who have better credit histories, and offers credit products to high risk customers who would otherwise been denied credit. Third, they have sought to increase the methods of payment processing available to the general public and business clients. These products include debit cards, pre-paid cards, smart-cards, and credit cards. These products make it easier for consumers to conveniently make transactions and smooth their consumption over time (in some countries with under-developed financial systems, it is still common to deal strictly in cash, including carrying suitcases filled with cash to purchase a home). However, with convenience there is also increased risk that consumers will mismanage their financial resources and accumulate excessive debt. Banks make money from card products through interest payments and fees charged to consumers and transaction fees to companies that accept the cards.
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          Ban Ki-moon (born June 13, 1944) is a South Korean diplomat and the current Secretary-General of the United Nations.


          Before becoming Secretary-General, Ban was a career diplomat in South Korea's Ministry of Foreign Affairs and in the United Nations. He entered diplomatic service the year he graduated college, accepting his first post in New Delhi. In the foreign ministry he established a reputation for modesty and competence.


          Ban was the Foreign Minister of the Republic of Korea from January 2004 to November 2006. In February 2006 he began to campaign for the office of Secretary-General. Ban was initially considered to be a long shot for the office. As foreign minister of Korea, however, he was able to travel to all of the countries that were members of the United Nations Security Council, a manoeuvre that turned him into the campaign's front runner.


          On October 13, 2006, he was elected to be the eighth Secretary-General by the United Nations General Assembly. On January 1, 2007, he succeeded Kofi Annan, and passed several major reforms regarding peacekeeping and UN employment practices. Diplomatically, Ban has taken particularly strong views on global warming, pressing the issue repeatedly with U.S. President George W. Bush, and Darfur, where he helped persuade Sudanese President Omar al-Bashir to allow peacekeeping troops to enter Sudan.


          


          Early life


          


          Childhood


          Ban, the oldest of six children, was born in Eumseong in a small farming village in North Chungcheong, in 1944, while Korea was controlled by Japan. When he was three, his family moved to the nearby town of Chungju, where he was raised. During Ban's childhood, his father had a warehouse business, but the warehouse went bankrupt and the family lost its middle-class standard of living. When Ban was 6, his family fled to a remote mountainside for the duration of the Korean War. After the war, his family returned to Chungju. The U.S. military troops in Korea were the first Americans Ban ever met.


          


          Education


          In secondary school Ban became a star pupil, particularly in his studies of English. According to local stories, Ban would regularly walk 6 miles to a fertilizer factory to practise English with the factory's American advisors. In 1956, he was selected by his class to address a message to then UN Secretary-General Dag Hammarskjld, but it is unknown if the message was ever sent. In 1962, Ban won an essay contest sponsored by the Red Cross and earned a trip to the United States where he lived in San Francisco with a host family for several months. As part of the trip, Ban met U.S. President John F. Kennedy. When asked by a journalist at the meeting what Ban wanted to be when he grew up, he said "I want to become a diplomat."


          Ban received a bachelor's degree in International Relations from Seoul National University in 1970, and earned a Master of Public Administration from the John F. Kennedy School of Government at Harvard University in 1985. At Harvard, he studied under Joseph Nye who remarked that Ban had "a rare combination of analytic clarity, humility and perseverance."


          According to his curriculum vitae, in addition to his native Korean, Ban speaks English and French. There have been questions, however, regarding the extent of his knowledge of French, one of the two working languages of the United Nations.


          


          Family


          Ban Ki-moon met Yoo Soon-taek in 1962 when they were both high school students. Ban was 18 years old, Yoo Soon-taek was his secondary school's student council president, Ban Ki-moon married Yoo Soon-taek, in 1971. They are still married and have three adult children: two daughters and a son. His eldest daughter, Seon-yong (1972-Present), works for the Korea Foundation in Seoul. His son, Woo-hyun (1974-Present), is a student at the University of California at Los Angeles studying for a master's degree in business administration. His youngest daughter, Hyun-hee: (1976-Present), Is a field officer for UNICEF in Nairobi, Kenya. After his election as Secretary-General, Ban became an icon in his home town, where his extended family still resides. Over 50,000 gathered in a soccer stadium in Chungju for celebration of the result. In the months after his appointment, thousands of practitioners of feng shui went to his village to determine how it produced such an important person. Ban himself is not a member of any church or religious group and has declined to expound upon his beliefs, telling the press "Now, as Secretary-General, it will not be appropriate at this time to talk about my own belief in any particular religion or God. So maybe we will have some other time to talk about personal matters." His mother is reportedly Buddhist.


          


          Personality


          Ban's personality has been described by many as bland. In the Korean Foreign Ministry his nickname was Ban-chusa, meaning "the Bureaucrat" or "the administrative clerk". The name was used as both positive and negative: complimenting Ban's attention to detail and administrative skill while deriding what was seen as a lack of charisma and subservience to his superiors. The Korean press corps calls him "the slippery eel" for his ability to dodge questions. His demeanor has also been described as a "Confucian approach".


          Ban's work ethic is well-documented. His schedule is reportedly broken into five-minute blocks; Ban claims to sleep for only five hours a night and never to have been late for work. During the nearly three years he was foreign minister for South Korea the only vacation he took was for his daughter's wedding. Ban has said that his only hobby is golf, and he plays only a couple of games a year.


          At the 2006 UN Correspondents' dinner in early December, after being elected Secretary-General, Ban surprised the audience by singing a version of " Santa Claus Is Coming to Town", with the lyrics "Ban Ki-moon is coming to town" instead. A major aim of Ban's campaign for UN Secretary-General and a focus of his early days in office was allaying concerns that he was too dull for the job.


          


          Diplomatic career
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          After graduation from university, Ban received the top score on Korea's foreign service exam. He joined the Ministry of Foreign Affairs in May 1970, and worked his way up the career ladder during the years of the Yusin Constitution.


          His first overseas posting was to New Delhi where he served as vice consul and impressed many of his superiors in the foreign ministry with his competence. Ban reportedly accepted a posting to India rather than the more prestigious United States, because in India he would be able to save more money, and send more home to his family. In 1974 he received his first posting to the United Nations, as First Secretary of the South Permanent Observer Mission (South Korea only became a full UN member state on September 17, 1991). After Park Chung Hee's 1979 assassination, Ban assumed the post of Director of the United Nations Division.


          In 1980 Ban became director of the United Nation's International Organizations and Treaties Bureau, headquartered in Seoul. He has been posted twice to the Republic of Korea embassy in Washington, D.C. Between these two assignments he served as Director-General for American Affairs in 199092. In 1992, he became Vice Chairman of the South-North Joint Nuclear Control Commission, following the adoption by South and North Korea of the Joint Declaration of the Denuclearization of the Korean Peninsula. From 199394 Ban was Korea's deputy ambassador to the United States. He was promoted to the position of Deputy Minister for Policy Planning and International Organizations in 1995 and then appointed National Security Advisor to the President in 1996. Ban's lengthy career overseas has been credited with helping him avoid South Korea's unforgiving political environment.


          Ban was appointed Ambassador to Austria in 1998, and a year later he was also elected as Chairman of the Preparatory Commission for the Comprehensive Nuclear-Test-Ban Treaty Organization ( CTBTO PrepCom). During the negotiations, in what Ban considers the biggest blunder of his career, he included a positive statement about the Anti-Ballistic Missile Treaty in a public letter with Russia in 2001, shortly after the United States had decided to abandon the treaty. To avoid anger from the United States, Ban was fired by President Kim Dae-jung, who also issued a public apology for Ban's statement.


          Ban was unemployed for the first and only time in his career and was expecting to receive an assignment to work in a remote and unimportant embassy. In 2001, during the 56th Session of the United Nations General Assembly, the Republic of Korea held the rotating presidency, and to Ban's surprise, he was selected to be the chief of staff to general assembly president Han Seung-soo. In 2003, the new Korean President Roh Moo-hyun selected Ban as one of his foreign policy advisors.


          


          Foreign Minister of Korea
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          In 2004, Ban replaced Yoon Young-kwan as foreign minister of Korea under president Roh Moo Hyun. At the beginning of his term, Ban was faced with two major crises: in June 2004 Kim Sun-il, a Korean translator, was kidnapped and killed by Islamic extremists and in December 2004 dozens of Koreans died in the 2004 Indian Ocean tsunami. Ban survived scrutiny from lawmakers and saw an upturn in his popularity when talks began with North Korea. Ban became actively involved in issues relating to inter-Korean relationships. In September 2005, as Foreign Minister, he played a leading role in the diplomatic efforts to adopt the Joint Statement on resolving the North Korean nuclear issue at the Fourth Round of the Six-Party Talks held in Beijing.


          As foreign minister, Ban oversaw the trade and aid policies of South Korea. This work put Ban in the position of signing trade deals and delivering foreign assistance to diplomats who would later be influential in his candidacy for Secretary-General. For example, Ban became the first senior South Korean minister to travel to the Congo, since its independence in 1960.


          


          Awards


          Ban has been awarded the Order of Service Merit by the Government of the Republic of Korea on three occasions: in 1975, 1986 and 2006. For his accomplishments as an envoy, he received the Grand Decoration of Honour from the Republic of Austria in 2001. He has received awards from many of the countries with which he has worked diplomatically: the government of Brazil bestowed the Grand Cross of Rio Branco upon him, the government of Peru awarded him Gran Cruz del Sol Sun, and the Korea Society in New York City honored him with the James A. Van Fleet Award for his contributions to friendship between the United States and the Republic of Korea.
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          In February 2006, Ban declared his candidacy to replace Kofi Annan as UN Secretary-General at the end of 2006, becoming the first South Korean to run for the office. Though Ban was the first to announce a candidacy, he was not originally considered a serious contender.


          Over the next eight months, Ban made ministerial visits to each of the 15 countries with a seat on the Security Council. Of the seven candidates, he topped each of the four straw polls conducted by the UN Security Council: on July 24, September 14, September 28, and October 2.


          During the period in which these polls took place, Ban made major speeches to the Asia Society and the Council on Foreign Relations in New York. To be confirmed, Ban needed not only to win the support of the diplomatic community, but be able to avoid a veto from any of the five permanent members of the council: People's Republic of China, France, Russia, the United Kingdom, and the United States. Ban was popular in Washington for having pushed to send South Korean troops to Iraq. But Ban also opposed several U.S. positions: he expressed his support for the International Criminal Court and favored an entirely non-confrontational approach to dealing with North Korea. Ban said during his campaign that he would like to visit North Korea in person to meet with Kim Jong Il directly. Ban was viewed as a stark contrast from Kofi Annan, who was considered charismatic, but perceived as a weak manager because of problems surrounding the UN's oil-for-food program in Iraq.


          Ban also struggled to win the approval of France. His official biography states that he speaks both English and French, the two working languages of the UN Secretariat. He has repeatedly struggled to answer questions in French from journalists. Ban has repeatedly acknowledged his limitations at French, but assured French diplomats that he was devoted to continuing his study. At a press conference on January 11, 2007, Ban remarked, my French perhaps could be improved, and I am continuing to work. I have taken French lessons over the last few months. I think that, even if my French isn't perfect, I will continue to study it.


          As the Secretary-General election drew closer there was rising criticism of the South Korean campaign on Ban's behalf. Specifically, his alleged practice of systematically visiting all member states of the Security Council in his role as the Minister of Foreign Affairs and Trade to secure votes in his support by signing trade deals with European countries and pledging foreign aid to developing countries were the focus of many news articles. According to the Washington Post, "rivals have privately grumbled that Republic of Korea, which has the world's 11th-largest economy, has wielded its economic might to generate support for his candidacy". Ban reportedly has said that these insinuations are "groundless". In an interview on 17 September 2006 he stated: "As front-runner, I know that I can become a target of this very scrutinizing process," and "I am a man of integrity."


          In the final informal poll on October 2, Ban received fourteen favorable votes and one abstention ("no opinion") from the fifteen members of the Security Council (the polls were secret, but the US Representative to the UN John R. Bolton later remarked that it was Japan who abstained). More importantly, Ban was the only one to escape a veto; each of the other candidates received at least one "no" vote from among the five permanent members. After the vote, Shashi Tharoor, who finished second, withdrew his candidacy and China's Permanent Representative to the UN told reporters that "it is quite clear from today's straw poll that Minister Ban Ki-moon is the candidate that the Security Council will recommend to the General Assembly."


          On October 9, the Security Council formally chose Ban as its nominee. In the public vote, he was supported by all 15 members of the council. On October 13, the 192-member General Assembly acclaimed Ban as Secretary-General.


          


          Term as Secretary-General
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          When Ban became Secretary-General, The Economist listed the major challenges facing him in 2007: "rising nuclear demons in Iran and North Korea, a haemorrhaging wound in Darfur, unending violence in the Middle East, looming environmental disaster, escalating international terrorism, the proliferation of weapons of mass destruction, the spread of HIV/AIDS. And then the more parochial concerns, such as the largely unfinished business of the most sweeping attempt at reform in the UN's history." Before starting, Kofi Annan shared the story that when the first Secretary-General Trygve Lie left office he told his successor, Dag Hammarskjld, "You are about to take over the most impossible job on earth."


          On January 1, 2007 Ban took office as the eighth Secretary-General of the United Nations. Ban's term as Secretary-General opened with a flap. At his first encounter with the press as Secretary-General on 2 January 2007, he refused to condemn the death penalty imposed on Saddam Hussein by the Iraqi High Tribunal, remarking that The issue of capital punishment is for each and every member State to decide. Ban's statements contradicted long-standing United Nations opposition to the death penalty as a human rights concern. He quickly clarified his stance in the case of Barzan al-Tikriti and Awad al-Bandar, two top officials who were convicted of the deaths of 148 Shia Muslims in the Iraqi village of Dujail in the 1980s. In a statement through his spokesperson on 6 January, he strongly urged the Government of Iraq to grant a stay of execution to those whose death sentences may be carried out in the near future. On the broader issue, he told a Washington, D.C., audience on January 16, 2007 that he recognized and encouraged the growing trend in international society, international law and domestic policies and practices to phase out eventually the death penalty.


          


          Cabinet


          In early January, Ban appointed the key members of his cabinet. As his Deputy Secretary-General he selected Tanzanian foreign minister and professor Asha-Rose Migiro, a move that pleased African diplomats who had concerns of losing power without Annan in office.


          The top position devoted exclusively to management, Under-Secretary-General for Management, was filled by Alicia Brcena Ibarra. Ibarra was considered a UN insider, having previously served as Annan's chief of staff. Her appointment was seen by critics as an indication that Ban would not make dramatic changes to UN bureaucracy. Ban appointed Sir John Holmes, the British Ambassador to France, as Under-Secretary-General for humanitarian affairs and coordinator of emergency relief.


          Ban initially said that he would delay making other appointments until his first round of reforms were approved, but he later abandoned this idea after receiving criticism. In February he continued with appointments, selecting B. Lynn Pascoe, the U.S. ambassador to Indonesia, to become Under-Secretary-General for political affairs. Jean-Marie Guhenno, a French diplomat, who had served as Under-Secretary-General for peacekeeping operations under Annan remained in office. Ban selected Vijay K. Nambiar as his chief of staff.


          The appointment of many women to top jobs was seen as fulfilling a campaign promise Ban had made to increase the role of women in the United Nations. During Ban's first year as Secretary-General more top jobs were being handled by women than ever before. Though not appointed by Ban, the president of the General Assembly, Haya Rashed Al-Khalifa, is only the third woman to hold this position in UN history.


          


          Early reforms


          During his first month in office, Ban proposed two major restructurings: to split the UN peacekeeping operation into two departments and to combine the political affairs and disarmament department. His proposals were met with stiff resistance from members of the UN General Assembly, who bristled under Ban's request for rapid approval. The proposed merger of the disarmament and political affairs offices was criticized by many in the developing world, partially because of rumors that Ban hoped to place American B. Lynn Pascoe in charge of the new office. Alejandro D. Wolff, then acting American ambassador, said the United States backed his proposals.


          After the early bout of reproach, Ban began extensive consultation with UN ambassadors, agreeing to have his peacekeeping proposal extensively vetted. After the consultations, Ban dropped his proposal to combine political affairs and disarmament. Ban nevertheless pressed ahead with reforms on job requirements at the UN requiring that all positions be considered five-year appointments, all receive strict annual performance reviews, and all financial disclosures be made public. Though unpopular in the New York office, the move was popular in other UN offices around the world and lauded by UN observers. Ban's proposal to split the peacekeeping operation into one group handling operations and another handling arms was finally adopted in mid-March 2007.


          Ban has used his position to push South Korea to pay its bills on time and to lend attack helicopters for a peacekeeping mission in Darfur.


          


          Key issues


          The Secretary-General of the United Nations has the ability to influence debate on nearly any global issue. Although unsuccessful in some areas, Ban's predecessor Annan had been successful in increasing the UN peacekeeping presence and in popularizing the Millennium Development Goals. UN observers were eager to see on which issues Ban intends to focus, in addition to reform of the United Nations bureaucracy.


          On several prominent issues, such as proliferation in Iran and North Korea, Ban has deferred to the Security Council. Ban has also declined to become involved on the issue of Taiwan's status. In 2007, the Republic of Nauru raised the issue of allowing the Republic of China (Taiwan) to sign the Convention on the Elimination of All Forms of Discrimination Against Women. Ban incorrectly referenced the United Nations General Assembly Resolution 2758, and refused the motion. On July 19, 2007, the President of the Republic of China wrote to request admission into the UN by the name Taiwan. Ban immediately rejected the request.


          


          Global warming
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          Ban early on identified global warming as one of the key issues of his administration. In a White House meeting with U.S. President George W. Bush in January, Ban urged Bush to take steps to curb greenhouse gas emissions. On March 1, 2007 in a speech before the UN General Assembly Hall, Ban further emphasized his concerns about global warming. Ban stated, "For my generation, coming of age at the height of the Cold War, fear of nuclear winter seemed the leading existential threat on the horizon. But the danger posed by war to all humanityand to our planetis at least matched by climate change."


          


          Middle East


          On Thursday, March 22, 2007, while taking part in the first stop of a tour of the Middle East, a mortar attack hit just 80meters (260ft) from where the Secretary-General was standing, interrupting a press conference in Baghdad's Green Zone, and visibly shaking Ban and others. No one was hurt in the incident. The United Nations had already limited its role in Iraq after its Baghdad headquarters was bombed in August 2003, killing 22 people. Ban said, however, that he still hoped to find a way for the United Nations to "do more for Iraqi social and political development."


          On his trip, Ban visited Egypt, Israel, the West Bank, Jordan, Lebanon and Saudi Arabia, where Ban attended a conference with leaders of the Arab League and met for several hours with Omar Hassan al-Bashir, the Sudanese president who had resisted UN peacekeepers in Darfur. While Ban met with Mahmoud Abbas, the Palestinian president, he declined to meet with Ismail Haniya of Hamas.


          


          Darfur


          Ban took the first foreign trip of his term to attend the African Union summit in Addis Ababa, Ethiopia, in January 2007 as part of an effort to reach out to the Group of 77. He repeatedly identified Darfur as the top humanitarian priority of his administration. Ban played a large role, with several face-to-face meetings with Sudanese President Omar Hassan al-Bashir, in convincing Sudan to allow UN peacekeepers to enter the Darfur region. On July 31, 2007 the United Nations Security Council approved sending 26,000 UN peacekeepers into the region to join 7,000 troops from the African Union. The resolution was heralded as a major breakthrough in confronting the Darfur conflict (although many countries have labeled the conflict a " genocide," the United Nations has declined to do so). The first phase of the peacekeeping mission is expected to begin in October 2007.


          


          Criticism


          According to an article in the Washington Post, "some U.N. employees and delegates" are expressing their resentment at Ban's favoritism in the appointment of his fellow South Korean nationals in key posts. Previous U.N. chiefs such as Kurt Waldheim (Austria), Javier Perez de Cuellar (Peru) and Boutros Boutros-Ghali (Egypt) brought small teams of trusted aides or clerical workers from their country's Foreign Ministry. But according to "some officials," Ban has gone further, boosting South Korea's presence in U.N. ranks by more than 20 percent in the past year. In response, Ban and his aides have claimed that allegations of favoritism are wrong, and that some of the harshest criticisms against him have undercurrents of racism. He said that the South Korean nationals he had appointed  including Choi Young-jin, who has served as a high-ranking official in the United Nation's peacekeeping department  are highly qualified for their positions.


          According to Columnist Al Kamen, the appointment of India's Siddarth Chatterjee, son-in-law of Ban Ki-Moon, to a key United Nations post in Iraq "has greatly upset the UN rank and file, who are fretting that maybe Chatterjee is trying to leapfrog other qualified staff to get the assignment." A news report published by Matthew Russell Lee of Inner City Press, a UN watchdog, suggests that there is an undercurrent of resentment inside the United Nations staff about this appointment and some staffers call it as a possible case of nepotism.
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      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Banknote


        
          

          
            
              	[image: ]
            


            
              	Numismatics

              Terminology

              [image: ] Portal
            


            
              	
                Currency

                
                  	
                    
                      Coins, Banknotes,

                      Forgery
                    

                  

                


                Circulating currencies

                Community currencies


                
                  	
                    
                      Company scrip, LETS,

                      Time dollars
                    

                  

                


                Fictional currencies

              
            


            
              	
                Ancient currencies

                
                  	
                    
                      Greek, Roman,

                      Byzantine
                    

                  

                


                Medieval currencies

                Modern currencies


                
                  	
                    
                      Africa, The Americas,

                      Europe, Asia, Oceania
                    

                  

                

              
            


            
              	
                Production

                
                  	
                    
                      Mint, Designers
                    

                  


                  	
                    
                      Coining, Milling,

                      Hammering, Cast
                    

                  

                

              
            


            
              	
                Exonumia

                
                  	
                    
                      Credit cards, Medals,

                      Tokens
                    

                  

                


                Notaphily


                
                  	
                    
                      Banknotes
                    

                  

                


                Scripophily


                
                  	
                    
                      Stocks, Bonds
                    

                  

                

              
            

          


          
            Image:20 pound not 2007.PNG

            
              A 20 Bank of England banknote.
            

          


          A banknote (more commonly known as a bill in the United States and Canada) is a kind of negotiable instrument, a promissory note made by a bank payable to the bearer on demand, used as money, and under many jurisdictions is used as legal tender. Along with coins, banknotes make up the cash forms of all modern money. With the exception of non-circulating high-value or precious metal commemorative issues, coins are generally used for lower valued monetary units, while banknotes are used for higher values.


          Originally, the value of money was determined by the intrinsic value of the material the money was made of, such as silver or gold. However, carrying around a lot of precious metal was cumbersome and often dangerous. As an alternative, banknotes would be issued. In financial terms, a note is a promise to pay someone money. Banknotes were originally a promise to pay the bearer an amount of precious metal stored in a vault somewhere. In this way the stored value (usually in gold or silver coins) backing the banknote could transfer ownership in exchange for goods or services.


          


          Convertibility


          The ability to exchange a note for some other kind of value is called "convertibility". For example a US silver certificate was "payable in silver on demand" from the Treasury until 1965. If a note is payable on demand for a fixed unit, it is said to be fully convertible to that unit. Limited convertibility occurs when there are restrictions in the time, place, manner or amount of exchange.


          A common misconception is that a bank note that is inconvertible is necessarily unbacked (so-called " fiat money"). Most of the confusion centers around the failure to distinguish between two types of convertibility:


          
            	Physical convertibility, where a unit of currency (a dollar) can be exchanged at the issuing bank for a given physical amount of something, and


            	Financial convertibility, where a dollar can be exchanged at the issuing bank for a dollar's worth of the bank's assets.

          


          The importance of financial convertibility can be seen by imagining that people in a community one day find themselves with more paper currency than they wish to hold  for example, when the main shopping season has ended. If the paper currency is physically convertible (for one ounce of silver, let us suppose), people will return the unwanted paper currency to the bank in exchange for silver, but the bank could head off this demand for silver by selling some of its own bonds to the public in exchange for its own paper currency. For example, if the community has 100 units of unwanted paper money, and if people intend to redeem the unwanted 100 units for silver at the bank, the bank could simply sell 100 units worth of bonds or other assets in exchange for 100 units of its own paper currency. This will soak up the unwanted paper and head off people's desire to redeem the 100 units for silver.


          Thus, by conducting this type of open market operation  selling bonds when there is excess currency and buying bonds when there is too little  the bank can maintain the value of the paper currency at one ounce of silver without ever redeeming any paper currency for silver. In fact, this is essentially what all modern central banks do, and the fact that their currencies might be physically inconvertible is made irrelevant by the maintenance of financial convertibility. Note that financial convertibility cannot be maintained unless the bank has sufficient assets to back the currency it has issued. Thus, it is an illusion that any physically inconvertible currency is necessarily also unbacked.


          


          History


          Paper money originated in two forms: drafts, which are receipts for value held on account, and "bills", which were issued with a promise to convert at a later date.


          Money is based on the coming to pre-eminence of some commodity as payment. The oldest monetary basis was for agricultural capital: cattle and grain. In Ancient Mesopotamia, drafts were issued against stored grain as a unit of account. A " drachma" was a weight of grain. Japan's feudal system was based on rice per year  koku.


          At the same time, legal codes enforced the payment for injury in a standardized form, usually in precious metals. The development of money then comes from the role of agricultural capital and precious metals having a privileged place in the economy.


          Such drafts were used for giro systems of banking as early as Ptolemaic Egypt in the first century BC.


          The perception of banknotes as money has evolved over time. Originally, money was based on precious metals. Banknotes were seen as essentially an I.O.U. or promissory note: a promise to pay someone money, but not actual money. As banknotes became more widely used, they became more accepted as equivalent to precious metal. With the gradual removal of precious metals from the monetary system, banknotes evolved to represent fiat money.


          Generally, a central bank or treasury is solely responsible within a state or currency union for the issue of banknotes. Historically, many different banks or institutions may have issued banknotes in a country. By virtue of the complex constitutional setup in the United Kingdom, two of the union's four constituent countries (Scotland and Northern Ireland) continue to print their own banknotes for domestic circulation, with the UK's central bank (the Bank of England) printing notes which are legal tender in England and Wales, and are also usable as money in the rest of the UK.


          


          Paper money collecting as a hobby
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          Banknote collecting, or Notaphily, is a rapidly growing area of numismatics. Although generally not as widespread as coin and stamp collecting, the hobby is increasingly expanding. Prior to the 1990s, currency collecting was a relatively small adjunct to coin collecting, but the practice of currency auctions, combined with larger public awareness of paper money have caused a boom in interest and values of rare banknotes.


          In the 1950s, Robert Friedberg published the landmark book Paper Money of the United States. Friedberg devised an organizing number system of all types of U.S. banknotes; the system is widely accepted among collectors and dealers to this day, and the volume has been regularly updated.


          Another pioneer of cataloguing banknotes was Albert Pick, a well-known German notaphilist (born 15 May 1922 in Cologne) who published a number of catalogs of European paper money, and, in 1974, the first Standard Catalog of World Paper Money. His collection of over 180,000 banknotes was eventually housed at the Bavarian Mortgages and Exchange Bank (Bayerischen Hypotheken- und Wechselbank, now HypoVereinsbank). This catalog underwent several incarnations, and currently is published as a three volume group. Volume I, called Specialized Issues, includs notes issued by local authorities, which circulated in a limited area. Volume II called General Issues covers notes issued on a national scope, dated 1368 through 1960. Volume III covers Modern Issues dated 1960 to present. Each of the volumes is updated regularly, with Volume III now updated every year, Volumes I and II every 3 or so years. While Pick no longer edits the catalogs (since 1994 the honour has passed to George S. Cuhaj), the catalogs are still commonly referred to as 'Pick Catalogs' and dealers and collectors alike refer to banknotes by their 'Pick number.' Current issues of the three volumes include:


          
            	Standard Catalog of World Paper Money: Specialized Issues (10th Ed. Vol. 1) by George S. Cuhaj. Paperback - 1200 pages. (January 2006).


            	Standard Catalog of World Paper Money: General Issues to 1368-1960 (11th Ed. Vol. 2) by George S. Cuhaj (Editor). (December 2006).


            	Standard Catalog of World Paper Money: Modern Issues, 1961-present (12th Ed. Vol. 3) by George S. Cuhaj. (May 2006).

          


          For years, the mode of collecting banknotes was through a handful of mail order dealers who issued price lists and catalogs. In the early 1990s, it became more common for rare notes to be sold at various coin and currency shows via auction. The illustrated catalogs and "event nature" of the auction practice seemed to fuel a sharp rise in overall awareness of paper money in the numismatic community. Entire advanced collections are often sold at one time, and to this day single auctions can generate well in excess of $1 million dollars in gross sales. Today, eBay has surpassed auctions in terms of highest volume of sales of banknotes. However, as of 2005, rare banknotes still sell for much less than comparable rare coins. There is wide consensus in the paper money collecting arena that this disparity is diminishing as paper money prices continue to rise at a rapid rate.


          There are many different organisations and societies around the world for the hobby including the International Banknote Society (IBNS).
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              	Type

              	Public

              HKSE: 2388; OTCBB: BLYHK

              (listing is as BOC Hong Kong (Holdings) Limited)
            


            
              	Founded

              	2001
            


            
              	Headquarters

              	Hong Kong
            


            
              	Keypeople

              	Xiao Gang, Chairman

              He Guangbei, CEO
            


            
              	Products

              	Commercial banking
            


            
              	Revenue

              	HK$8 Billion (2003)
            


            
              	Employees

              	13,009 (June 2004)
            


            
              	Website

              	www.bochk.com
            

          


          Bank of China (Hong Kong) Limited (BOCHK, 中國銀行(香港)有限公司) is the second-largest commercial banking group in Hong Kong in terms of assets and customer deposits, with more than 300 branches in Hong Kong. It was established on October 1, 2001 from a merger of 12 subsidiaries and associates of the Bank of China in Hong Kong, and listed on the Hong Kong Stock Exchange in October 2002. As of the end of 2003, the bank had HK$763 billion in assets and earned net profit of HK$8 billion in 2003.


          BOCHK is one of the three banks which issue banknotes for Hong Kong, the biggest member and a founder of the JETCO ATM and payment system, and the designated clearing bank in Hong Kong for transactions involving the renminbi, Mainland China's currency. It is legally separate from its parent, Bank of China (BOC), although they maintain close relations in management and administration and cooperate in several areas including reselling BOC's insurance and securities services. It also shares its Hong Kong headquarters, the Bank of China Tower, with its parent; completed in 1988, this was the first building outside of North America to exceed 1,000feet(300m).


          


          History


          


          Bank of China Group


          The opening of a branch of the Bank of China in Hong Kong in 1917 marked the entry of state-owned Chinese banks into the then-colony's banking sector. Other banks soon followed suit, starting with Yien Yieh Commercial Bank in 1918. By the time the People's Republic of China was established in 1949, there were 15 branches of state owned Chinese banks in Hong Kong, plus branches of nine Mainland-incorporated banks that were public-private joint ventures. In addition, the Chinese government established Po Sang Bank in 1949 and Nanyang Commercial Bank in 1950. Both of these were incorporated in Hong Kong.


          In 1952, the nine public-private banks (namely, Sin Hua Bank Limited, China & South Sea Bank Limited, Kincheng Banking Corporation, China State Bank Limited, The National Commercial Bank Limited, Yien Yieh Commercial Bank, Young Brothers Banking Corporation, Wo Sang Bank and National Industrial Bank of China) were grouped into the Joint Office of Joint Public-Private Banks. The Hong Kong branches of the last three of these nine were closed in 1954 when their parents were shut down by the central government, and management of the remaining six public-private banks were transferred to the Hong Kong and Macau Regional Office of the Bank of China in 1958. The Bank of China later took over management of the Hong Kong branches of Kwangtung Provincial Bank, Hua Chiao Commercial Bank Limited and the Bank of Communications (HKSE: 3328).


          In June 1975, the Bank of China moved to increase the capital of the public-private banks. As all of the new capital were from the Chinese government, private ownership in the public-private banks were substantially reduced, in some cases to less than 1%.


          The 14 banks were rebranded as part of the Bank of China Group in the 1980s, after a common IT platform was established. Treasury and foreign currency exchange operations were also centralised. However, the individual banks retained their own management.


          


          Restructuring and listing


          The Hong Kong branch of the Bank of Communications broke off from the Bank of China Group in 1998. The Bank of China Group started to restructure its operations in 1999 in preparation for an initial public offering. All minority shareholders (except for those of Chiyu) were bought out by the Bank of China. Formal plans for a restructuring received the approval of the People's Bank of China and were launched in January 2001.


          The restructuring saw all operations of the Mainland-incorporated group members merged into Po Sang Bank, which was then immediately renamed Bank of China (Hong Kong) Limited. Hong Kong incorporated Nanyang Commercial Bank and Chiyu Banking Corporation became subsidiaries of Bank of China (Hong Kong) Limited. Legislation was required for the merger, as Hong Kong does not allow mergers via the pooling of interests, a common procedure in the United States. The Bank of China (Hong Kong) Limited (Merger) Ordinance was approved by the Legislative Council of Hong Kong on July 12, 2001, and the merger was completed on October 1, 2001.


          


          Corporate structure and BOC Hong Kong Holdings


          BOCHK is listed under the name of BOC Hong Kong (Holdings) Limited (BOCHK Holdings), a holding company whose principal, 100% owned subsidiary is BOCHK. The holding company is listed on the Stock Exchange of Hong Kong and as ADRs in the US under the symbol BHKLY. BOCHK Holdings is a constituent of the Hang Seng Index. The listing of BOCHK Holdings in July 2002 listing was the first international stock listing by a Mainland China bank; until that time, other Mainland Chinese bank listings were done in the domestic "A-share" market.


          For the 12 months ended December 31, 2003, BOCHK Holdings earned HK$11.6 billion in operating income and HK$8.0 billion in net profit. As of June 7, 2006, 65.805% of BOCHK Holdings is held by Bank of China, in turn 69.265% owned by Central Huijin Investment, an investment holding company 100% owned by the Government of the People's Republic of China.


          


          Operations


          BOCHK offers a comprehensive range of financial products and services to retail and corporate customers, similar to those offered by most commercial banks. It is primarily known for its interest-income business (taking deposits from retail customers for loans to corporates) although it has been moving into other non-interest-income areas such as personal loans, wealth management and other financial services in recent years. It has Hong Kong's biggest branch network (over 200 branches) and 450 automatic teller machines.


          BOCHK is the biggest mortgage lender in Hong Kong in the secondary market; Hang Seng Bank is the biggest in the primary market. BOCHK resells the casualty insurance, life insurance, mandatory provident fund (MPF) and asset management services of various subsidiaries of its parent, Bank of China.


          Within Mainland China, BOCHK operates 14 branches ( as of January 2005) separately from its parent. BOCHK is treated as a foreign bank, more properly, 境外銀行 (banks outside of the territory), for regulatory purposes as it is incorporated in Hong Kong.


          


          Renminbi clearing bank


          BOCHK has been the designated clearing bank for personal transactions involving the Renminbi (RMB, the currency of Mainland China) in Hong Kong since February 2004. This means that BOCHK acts as a settlement agent for RMB banknotes and funds in Hong Kong and an intermediary between banks in Hong Kong and the People's Bank of China, the central bank of the People's Republic of China. In return, BOCHK takes a 0.125% cut of all RMB deposits in Hong Kong that are repatriated back to Mainland China.


          The Chief Executive of Hong Kong announced on November 18, 2003 that the People's Bank of China had agreed to provide clearing arrangements, marking for the first time that the Renminbi, which is fully on the current account but not on the capital account, has been allowed to clear outside of Mainland China. The scope of such RMB business includes deposit-taking, exchange, remittances and RMB cards. Hong Kong banks were invited to apply to become the designated clearing bank for RMB business; the People's Bank of China subsequently chose BOCHK as the clearing bank, for a term of three years.


          According to the Hong Kong Monetary Authority, the major responsibilities of the clearing bank are to:


          
            	open RMB settlement accounts for participating banks for the acceptance and withdrawal of RMB funds


            	open a settlement account with the PBOC's Shenzhen sub-branch to centralise the acceptance and withdrawal of RMB funds of the Clearing Bank and the participating banks


            	collect and distribute RMB banknotes


            	provide clearing services for RMB remittances and RMB cards issued by Hong Kong banks


            	provide services for the participating banks to square their RMB open positions that result from the exchange of RMB into Hong Kong dollars and vice versa.

          


          


          Nanyang Commercial Bank
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          Founded in 1950 in Hong Kong, Nanyang Commercial Bank is a wholly owned subsidiary of BOCHK, with 41 branches. Nanyang primarily focuses on corporate customers, in particular small and medium sized trading and manufacturing companies. It also has a loyal following amongst the overseas Chinese community, especially in South East Asia. It relies on BOCHK for back-end office and IT support.


          


          Chiyu Banking Corporation


          Founded by Tan Kah Kee, an overseas Chinese in 1947, Chiyu Banking Corporation Limited has 23 branches in Hong Kong and focuses on serving the community of residents of Fujian descent in Hong Kong.


          Chiyu was explicitly created by Chen to create a sustainable business with profits to be devoted to education in Xiamen and the rest of Fujian province in China. Since its founding, it has spent more than HK$1 billion in education in the province, primarily through funding Jimei University and its related schools.


          


          JETCO


          


          JETCO (traditional Chinese: 銀通) (Joint Electronic Teller Services Limited) is the biggest network of automatic teller machines in Hong Kong and Macau, with nearly 1,700 cash machines. JETCO was founded by BOCHK in 1982 along with the Bank of East Asia, Chekiang First Bank, Shanghai Commercial Bank and Wing Lung Bank, and at present covers all licensed commercial banks in Hong Kong and Macau, except for HSBC and Hang Seng Bank, which has their own system. JETCO connects with the UnionPay network in Mainland China: JETCO cardholders can withdraw RMB cash at UnionPay machines in a number of major cities in Mainland China, while UnionPay cardholders can withdraw cash (up to around HK$4,500 per day) at JETCO machines in Hong Kong.


          


          Other operations


          BOCHK also owns a travel agency known as BOC Travel Services. This is a legacy from its acquisition of Nanyang Commercial Bank, which ran a travel agency for the convenience of its Southeast Asian customers.


          


          Bank of China Tower
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          The Bank of China Tower in Central houses the headquarters of BOCHK. Designed by I. M. Pei, the 70-storey building's height is 315 meters with two masts reaching 369 meters. Construction began in 1985 and the building was completed in 1989, with its official opening on May 17, 1990.


          Bank of China Tower was the first building outside North America to break the 1,000feet (300m) mark, the first composite space frame high-rise building and was the tallest building in Hong Kong and Asia from 1989 to 1992. A small observation deck on the 43rd floor of the building is open to the public; visits to the main observation deck on the 70th floor is by appointment only.


          The structural expressionism adopted in the design of this building resembles growing bamboo shoots, symbolising livelihood and prosperity. While its distinctive look makes it one of Hong Kong's most identifiable landmarks today, it was the source of some controversy at one time, as the bank is the only major building in Hong Kong to have bypassed the convention of consulting with feng shui masters on matters of design prior to construction.


          


          Corporate governance


          One of the stated goals of the restructuring of BOCHK was to aggressively improve corporate governance and risk management. Issues regarding BOCHK's corporate governance were widely reported in 2003 and 2004 following allegations of misconduct. Investigations are continuing as of 2005. BOCHK subsequently reorganised and tightened internal controls, and made several executive appointments via a global replacement effort.


          


          Liu Jinbao


          A former CEO of BOCHK, Liu Jinbao, was abruptly transferred back to Beijing to become vice-chairman of Bank of China in May 2003. Investigations subsequently found Liu to have "committed economic crimes" in connection with his previous appointment as the head of the Shanghai branch of the Bank of China. Liu was subsequently dismissed from his post. Liu, along with three other senior managers, were also alleged to have made "unauthorised distribution for personal purposes" of funds belonging to the Bank of China before BOCHK was established. The Standard speculated that the amount involved was HK$30 millions.


          


          New Nongkai loan


          A special committee appointed by BOC (Hong Kong) Holdings in consultation with the Hong Kong Monetary Authority found that the granting of a HK$1.77 billion bridge loan to Chau Ching-ngai (sometimes referred to as Zhou Zhengyi depending on transliteration), involved risks identified at the start (that) were not addressed adequately and was granted despite serious reservations expressed by the Risk Management Department (BOCHK). Liu Jinbao was criticised by the committee and a deputy CEO, Or Man-ah, took early retirement as a result.
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                    	The Bank of England
                  

                

              
            


            
              	Headquarters

              	Threadneedle Street, City of London, London
            


            
              	Coordinates

              	Coordinates:
            


            
              	Established

              	July 27, 1694
            


            
              	Governor

              	Mervyn King
            


            
              	Central Bank of

              	United Kingdom
            


            
              	Currency

              	Pound sterling
            


            
              	ISO 4217 Code

              	GBP
            


            
              	Base borrowing rate

              	5.5%
            


            
              	Website

              	bankofengland.co.uk
            


            
              	Succeeded by

              	Currency Commission (Republic of Ireland only)
            

          


          The Governor and Company of the Bank of England is a state owned institution acting as the central bank of the United Kingdom, which convenes the Monetary Policy Committee that is responsible for managing the monetary policy of the country. It was established in 1694 to act as the English Government's banker, and to this day it still acts as the banker for the UK Government.


          The Bank's building is located in the City of London, on Threadneedle Street and hence it is sometimes known as The Old Lady of Threadneedle Street or The Old Lady. The current Governor of the Bank of England is Mervyn King, who took over on June 30, 2003 from Sir Edward George.


          


          Functions of the Bank


          The Bank of England performs all the functions of a central bank. The most important of these is supposed to be maintaining price stability and supporting the economic policies of the UK's government, thus promoting economic growth. There are two main areas which are tackled by the Bank to ensure it carries out these functions efficiently:


          
            	Monetary Stability

          


          
            	Stable prices and confidence in the currency are the two main criteria for monetary stability. Stable prices are maintained by making sure price increases meet the Government's inflation target. The Bank aims to meet this target by adjusting the base interest rate, which is decided by the Monetary Policy Committee, and through its communications strategy.

          


          
            	Financial Stability

          


          
            	Maintaining financial stability involves protecting against threats to the whole financial system. Threats are detected by the Bank's surveillance and market intelligence functions. The threats are then dealt with through financial and other operations, both at home and abroad. In exceptional circumstances, the Bank may act as the lender of last resort by extending credit when no other institution will.

          


          The Bank works together with several other institutions to secure both monetary and financial stability, including:


          
            	HM Treasury, the Government department responsible for financial and economic policy.


            	The Financial Services Authority, an independent body that regulates the financial services industry.


            	Other central banks and international organisations, with the aim of improving the international financial system.

          


          The 1997 Memorandum of Understanding describes the terms under which the Bank, the Treasury and the FSA work toward the common aim of increased financial stability.


          The Bank of England acts as the Government's banker, and as such it maintains the Government's Consolidated Fund account. It also manages the country's foreign exchange and gold reserves. The Bank also acts as the bankers' bank, especially in its capacity as a lender of last resort, and to maintain its pragmatic experience in all aspects of banking also provides commercial and retail banking facilities to a very limited number of corporate institutions and individuals.


          The Bank of England has a monopoly on the issue of banknotes in England and Wales. Scottish and Northern Irish banks retain the right to issue their own banknotes, but they must be backed one to one with deposits in the Bank of England, excepting a few million pounds representing the value of notes they had in circulation in 1845. The Bank decided to sell its bank note printing operations to De La Rue in December 2002, under the advice of Close Brothers Corporate Finance Ltd.


          Since 1997 the Monetary Policy Committee has had the responsibility for setting the official interest rate. However, with the decision to grant the Bank operational independence, responsibility for government debt management was transferred to the new UK Debt Management Office in 1998, which also took over government cash management in 2000. Computershare took over as the registrar for UK Government bonds (known as gilts) from the Bank at the end of 2004.


          The Bank used to be responsible for the regulation and supervision of the banking industry, although this responsibility was transferred to the Financial Services Authority in June 1998.


          In order to help maintain economic stability, the Bank attempts to broaden understanding of its role, both through regular speeches and publications by senior Bank figures, and through a wider education strategy aimed at the general public. It maintains a free museum and runs the Target Two Point Zero competition for A-level students.


          


          History


          
            [image: The main Bank of England fa�ade, c. 1980.]

            
              The main Bank of England faade, c. 1980.
            

          


          The bank was founded by the Scotsman William Paterson, in 1694 to act as the English government's banker. He proposed a loan of 1.2m to the government; in return the subscribers would be incorporated as The Governor and Company of the Bank of England with long term banking privileges including the issue of notes. Only 750,000 of these funds were ever deposited with the Bank, the rest was generated by Fractional Reserve Banking. The Royal Charter was granted on July 27 through the passage of the Tonnage Act of 1694. Public finances were in so dire a condition at the time that the terms of the loan were that it was to be serviced at a rate of 8% per annum, and there was also a service charge of 4000 per annum for the management of the loan. The first governor was Sir John Houblon, who is depicted in the 50 note issued in 1990. The charter was renewed in 1742, 1764, and 1781. The Bank was originally constructed above the ancient Temple of Mithras, London at Walbrook, dating to the founding of Londinium in antiquity by Roman garrisons. Mithras was, among other things, considered the god of contracts, a fitting association for the Bank. In 1734 the Bank moved to its current location on Threadneedle Street, slowly acquiring the land to create the edifice seen today. Sir Herbert Baker's rebuilding of the Bank of England, demolishing most of Sir John Soane's earlier building was described by Pevsner as "the greatest architectural crime, in the City of London, of the twentieth century".


          When the idea and reality of the National Debt came about during the 18th century this was also managed by the bank. By the charter renewal in 1781 it was also the bankers' bankkeeping enough gold to pay its notes on demand until February 26, 1797 when war had so diminished gold reserves that the government prohibited the Bank from paying out in gold. This prohibition lasted until 1821.


          The 1844 Bank Charter Act tied the issue of notes to the gold reserves and gave the bank sole rights with regard to the issue of banknotes. Private banks which had previously had that right retained it, provided that their headquarters were outside London and that they deposited security against the notes that they issued. A few English banks continued to issue their own notes until the last of them was taken over in the 1930s. The Scottish and Northern Irish private banks still have that right. Britain remained on the gold standard until 1931 when the gold and foreign exchange reserves were transferred to the Treasury. But their management was still handled by the Bank. In 1870 the bank was given responsibility for interest rate policy.


          During the governorship of Montagu Norman, which lasted from 1920 to 1944, the Bank made deliberate efforts to move away from commercial banking and become a central bank. In 1946, shortly after the end of Norman's tenure, the bank was nationalised (and remains to this day government owned).


          In 1997 the bank's Monetary Policy Committee was given sole responsibility for setting interest rates to meet the Government's stated Retail Prices Index inflation target of 2.5%. This decision was taken by the Chancellor of the Exchequer, Gordon Brown in consultation with Tony Blair prior to the 1997 general election though the announcement was made the day after the election. The target has now changed to 2% since the consumer price index (CPI) replaced the retail price index (RPI) as the treasury's inflation index. Should inflation overshoot or undershoot the target by more than 1%, the Governor will have to write a letter to the Chancellor of the Exchequer explaining why, and how he will remedy the situation.


          The handing over of monetary policy to the Bank of England had featured as a key plank of the Liberal Democrats economic policy since the 1992 general election. A Conservative MP Nicholas Budgen had also proposed this as a Private Member's Bill in 1996, but the bill failed as it had neither the support of the government nor that of the opposition.


          


          Banknote issues


          The Bank of England has issued banknotes since 1694. Notes were originally hand-written; although they were partially printed from 1725 onwards, cashiers still had to sign each note and make them payable to someone. Notes were fully printed from 1855. Until 1928 all notes were "White Notes", printed in black and with a blank reverse. In the 18th and 19th centuries White Notes were issued in 1 and 2 denominations. During the 20th century White Notes were issued in denominations between 5 and 1000. In the twentieth century, the Bank issued notes for ten shillings and one pound for the first time on 22 November 1928 when the Bank took over responsibility for these denominations from the Treasury which had issued notes of these denominations three days after the declaration of war in 1914 in order to remove gold coins from circulation.


          During the Second World War the German Operation Bernhard attempted to counterfeit various denominations between 5 and 50 producing 500,000 notes each month in 1943. The original plan was to parachute the money on Britain in an attempt to destabilise the British economy, but it was found more useful to use the notes to pay German agents operating throughout Europe  although most fell into Allied hands at the end of the war, forgeries frequently appeared for years afterwards, which led banknote denominations above 5 to be removed from circulation.


          In 2006, a sum in excess of 53 million in banknotes belonging to the bank was stolen from a depot in Tonbridge, Kent.
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          Banksy is a well-known pseudo-anonymous English graffiti artist. He is believed to be a native of Yate (near Bristol) and born in 1974, but there is substantial public uncertainty about his identity and personal and biographical details. According to Tristan Manco, Banksy "was born in 1974 and raised in Bristol, England. The son of a photocopier engineer, he trained as a butcher but became involved in graffiti during the great Bristol aerosol boom of the late 1980s." His artworks are often- satirical pieces of art that encompass topics such as politics, culture, and ethics. His street art, which combines graffiti with a distinctive stencilling technique, has appeared in London and in cities around the world.


          


          Career
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                Anarchist rat by Banksy
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                An example of Banksy's artwork on the Palestinian side of the Israeli West Bank barrier.
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                Naked Man image by Banksy, on the wall of a sexual health clinic 1in Park Street, Bristol, England. Following popular support, the City Council have decided it will be allowed to remain - ( wider view).
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                Stencil by Banksy on the waterline of The Thekla, an entertainment boat in central Bristol, England - ( wider view).
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                Banksy art in Brick Lane, East End, 2004.
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                A stencil of Charles Manson in a prison suit, hitchhiking to anywhere, Archway, London
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                Banksy on Pulp Fiction. Image since removed by graffiti cleanup crews.
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                Banksy on Pulp Fiction again.
              

            

          


          Banksy started as a freehand graffiti artist in the late 1980s as one of Bristol's DryBreadZ Crew (DBZ), often assisting writers Kato and Tes. In 1998 he arranged the enormous "Walls On Fire" graffiti jam along with fellow Bristol graffiti legend Inkie on the site of the future "@t Bristol" development. The weekend long event drew artists from all over the UK and Europe and his organisation of the event established his name within the European graffiti scene. By 2000 he had turned to the art of stencilling after realising how much less time it took to complete a "piece". He claims he changed to stencilling whilst he was hiding from the police under a train carriage, and soon became more widely noticed for his art around Bristol and London.


          Banksy's stencils feature striking and humorous images occasionally combined with slogans. The message is usually anti-war, anti-capitalist, anti-establishment or pro-freedom. Subjects include animals such as monkeys and rats, policemen, soldiers, children and the elderly.


          In late 2001, on a trip to Sydney and Melbourne, Australia, he met up with the Gen-X pastellist and visual activist, recluse James DeWeaver in Byron Bay,where he stenciled a parachuting rat with clothes pin on nose above a toilet, at the Arts Factory Lodge, the stencil is still there, six years later,at last reports.


          He also makes stickers (the Neighbourhood Watch subvert) and sculpture (the murdered phonebox), and was responsible for the cover art of Blur's 2003 album Think Tank.


          



          [bookmark: 2003]


          2003


          In 2003 in a show called "Turf War", held in a warehouse, he painted on animals. Although the RSPCA declared the conditions suitable, an animal rights activist chained herself to the railings in protest. He has moved on to producing subverted paintings; one example is Monet's Water Lily Pond, adapted to include urban detritus such as litter and a shopping trolley floating in its reflective waters, another is Edward Hopper's Nighthawks, redrawn to show that the characters are looking at an English football hooligan dressed only in his Union Flag underpants, who has just thrown an object through the glass window of the cafe. These oil paintings were exhibited at a twelve day exhibition in Westbourne Grove, London in 2005.


          [bookmark: 2004]


          2004


          
            	In August 2004, Banksy produced a quantity of spoof British 10 notes substituting Princess Diana's head for the Queen's and changing "Bank of England" to "Banksy of England".* SEE PHOTO Someone threw a large wad of these into a crowd at Notting Hill Carnival that year which some recipients then tried to spend in local shops. These notes were also given with invitations to a picturesonwalls.com Santas Ghetto exhibition. The individual notes have since been selling on eBay for about 200 each. A Limited run of 50 signed posters containing 10 uncut notes were also produced and sold by pictures on walls for 100 each to commemorate the death of Princess Diana. One of these sold in May 2007 on eBay for 17,500.


            	Banksy decorated a corridor in The Carlton Arms hotel in NYC.{{Fact|date=September 2007})
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          2006


          
            	In 2006, Banksy held an exhibition called Barely Legal, billed as a "three day vandalised warehouse extravaganza" in Los Angeles on the weekend of 16 September. The exhibition featured a live " elephant in a room", painted in a pink and gold floral wallpaper pattern.


            	After Christina Aguilera bought an original of Queen Victoria as a lesbian and two prints for 25,000, on 19 October 2006 a set of Kate Moss paintings sold in Sotheby's London for 50,400, setting an auction record for Banksy's work. The six silk-screen prints, featuring the model painted in the style of Andy Warhol's Marilyn Monroe pictures, sold for five times its estimated value. His stencil of a green Mona Lisa with paint dripping from her eyes sold for 57,600 at the same auction.
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          2007


          
            	On 7 February 2007, Sotheby's auction house in London auctioned three Banksy works and reached the highest ever price for a Banksy work at auction of over 102,000 for his Bombing Middle England. Two of his other graffiti works, Balloon Girl and Bomb Hugger, sold for 37,200 and 31,200 respectively, which were well above their estimate prices. The following day's auction saw a further three Banksy works reach soaring prices. Ballerina With Action Man Parts reached 96,000 whilst Glory sold for 72,000 and Untitled (2004) sold for 33,600 - all three auctions sold way over expected estimates. To coincide with the second day of auctions, Banksy updated his website front home page with a new image of an auction house scene with people bidding on a picture that said, "I Can't Believe You Morons Actually Buy This Shit."

          


          
            	In February 2007, the owners of a house with a Banksy mural on the side in Bristol decided to sell the house through an art gallery after offers fell through because the prospective buyers wanted to remove the mural. It is listed as a mural which comes with a house attached.

          


          
            	In April 2007, Transport for London painted over Banksy's iconic image of a scene from Quentin Tarantino's Pulp Fiction, with Samuel L Jackson and John Travolta clutching bananas instead of guns. Although the image was very popular, Transport for London claimed that the "graffiti" created a general atmosphere of neglect and social decay which in turn encourages crime.

          


          
            	On April 27th 2007, a new record high for the sale of Banksy's work was set with the auction of the work ' Space Girl & Bird' fetching 288,000 ($576,000), around 20 times the estimate at Bonhams of London. On the 21st May 2007 Banksy gained the award for Art's Greatest living Briton, Banksy as expected did not turn up to collect his award and continued with his notoriously anonymous status.

          


          
            	Banksy has recently made a tribute art piece over his famous Pulp Fiction piece. The tribute was for English graffiti artist OZONE, who was hit by an underground train in Barking, east London along with a fellow artist WANTS, on January 12th 2007. The art piece was of an angel wearing a bulletproof vest, holding a skull. He also wrote a note on his website, saying:

          


          "The last time I hit this spot I painted a crap picture of two men in banana costumes waving hand guns. A few weeks later a writer called Ozone completely dogged it and then wrote 'If it's better next time I'll leave it' in the bottom corner.


          When we lost Ozone we lost a fearless graffiti writer and as it turns out a pretty perceptive art critic.


          Ozone - rest in piece."


          Ozone died at the age of 19.


          A picture of the art piece, along with the note, can be seen on Banksy's official website.


          Banksy has published a " manifesto" on his website. The text of the manifesto is credited as the diary entry of one Lieutenant Colonel Mervin Willett Gonin, DSO, which is exhibited in the Imperial War Museum. It describes how a shipment of lipstick to the Bergen-Belsen concentration camp immediately after its liberation at the end of World War II helped the internees regain their humanity.


          A small number of Banksy's works can be seen in the movie Children of Men including a stenciled image of two policemen kissing, and another stencil of a child looking down a shop.


          


          Proclaimed Art Pieces


          In addition to his artwork, Banksy has claimed responsibility for a number of high profile art pieces, including the following:


          
            	At London Zoo, he climbed into the penguin enclosure and painted "We're bored of fish" in seven foot high letters.


            	At Bristol Zoo, he left the message 'I want out. This place is too cold. Keeper smells. Boring, boring, boring.' in the elephant enclosure.


            	In January 2001, he travelled to the areas controlled by the Zapatista Army of National Liberation in Chiapas, Mexico, and in sign of solidarity with their movement, painted murals with scenes depicting the struggle and also made stencils on the walls of San Cristbal de las Casas.


            	In March 2005, he placed subverted artworks in the Museum of Modern Art, Metropolitan Museum of Art, the Brooklyn Museum, and the American Museum of Natural History in New York.


            	He put up a subverted painting in London's Tate Britain gallery.


            	In May 2005 Banksy's version of a primitive cave painting depicting a human figure hunting wildlife whilst pushing a shopping trolley was found hanging in the British Museum, London.


            	Banksy has sprayed "This is not a photo opportunity" on certain photograph spots.


            	In August 2005, Banksy painted nine images on the Israeli West Bank barrier, including an image of a ladder going up and over the wall and an image of children digging a hole through the wall.


            	In April 2006, Banksy created a sculpture based on a crumpled red phone box with a pickaxe in its side, apparently bleeding, and placed it in a street in Soho, London. It was later removed by Westminster Council. BT released a press release, which said: "This is a stunning visual comment on BT's transformation from an old-fashioned telecommunications company into a modern communications services provider."


            	In June 2006, Banksy created an image of a naked man hanging out of a bedroom window on a wall in central Bristol. The image sparked some controversy, with the Bristol City Council leaving it up to the public to decide whether it should stay or go. After an internet discussion in which 97% (all but 6 people) supported the stencil, the city council decided it would be left on the building.


            	In August/September 2006, Banksy replaced up to 500 copies of Paris Hilton's debut CD, Paris, in 48 different UK record stores with his own cover art and remixes by Danger Mouse. Music tracks were given titles such as "Why am I Famous?", "What Have I Done?" and "What Am I For?". Several copies of the CD were purchased by the public before stores were able to remove them, some going on to be sold for as much as 750 on online auction websites such as eBay. The cover art depicted Paris Hilton digitally altered to appear topless. Other pictures feature her with a dog's head replacing her own, and one of her stepping out of a luxury car, edited to include a group of homeless people, which included the caption "90% of success is just showing up".


            	In September 2006, Banksy dressed an inflatable doll in the manner of a Guantanamo Bay detainment camp prisoner ( orange jumpsuit, black hood, and handcuffs) and then placed the figure within the Big Thunder Mountain Railroad ride at the Disneyland theme park in Anaheim, California. More recently his work has appeared on Melrose.

          


          


          Technique


          Asked about his technique, Banksy said "I use whatever it takes. Sometimes that just means drawing a moustache on a girl's face on some billboard, sometimes that means sweating for days over an intricate drawing. Efficiency is the key".


          Stencils are traditionally hand drawn or printed onto sheets of acetate or card, before being cut out by hand. Because of the secretive nature of Banksy's work and identity, it is uncertain what techniques he uses to generate the images in his stencils, though it is assumed he uses computers due to the photorealistic nature of much of his work.


          


          Real identity


          Banksy's real name may be Robert Banks. Banksy's year of birth has been given as 1974. Simon Hattenstone from Guardian Unlimited is one of the very few people to have interviewed him face-to-face. Hattenstone describes him as "a cross of Jimmy Nail and British rapper Mike Skinner" and "a 28 year old male who showed up wearing jeans and a t-shirt with a silver tooth, silver chain, and one silver earring".


          The registrant of Banksy's website is Steve Lazarides, a photographer. Lazarides is Banksy's agent. Lazarides now has a gallery on Greek Street in London's Soho called Laz Inc, where Banksy originals can be bought. The website picturesonwalls.com has the exclusive sale rights for all of Banksy's limited edition prints.


          Banksy's parents think their son is a painter and decorator.


          In May 2007, an extensive article written by Lauren Collins of the New Yorker re-opened the Banksy-identity controversy citing a 2004 photograph of the artist that was taken in Jamaica during the Two-Culture Clash project and later published in The Evening Standard in 2004. The Afflicted Yard, a website that documents Jamaican culture, created by Peter Dean Rickards, originally published the images, then sold them to The Evening Standard.


          An October 2007 story on the BBC website features a photo allegedly taken by a passer-by in Bethnal Green, London, purporting to show Banksy at work with an assistant, scaffolding and a truck. The story confirms that Tower Hamlets Council in London has decided to treat all Banksy works as graffiti and remove them.


          


          Controversy


          
            [image: Banksy's "Stonehenge" from portable toilets at the Glastonbury Festival, June 2007]

            
              Banksy's "Stonehenge" from portable toilets at the Glastonbury Festival, June 2007
            

          


          Peter Gibson, a spokesperson for Keep Britain Tidy, asserts that Banksy's work is simple vandalism, and Diane Shakespeare an official for the same organisation was quoted as saying: "We are concerned that Banksys street art glorifies what is essentially vandalism.


          Banksy gets paid for charity work (e.g., Greenpeace) and can demand up to 25,000 for canvases. It has also been alleged that Banksy has done paid work with corporations such as Puma although this has been denied.


          On 4 June, Stranger Magazine reported that Banksy's The Drinker had been stolen.


          In June 2007 Banksy created a circle of plastic portable toilets, said to resemble Stonehenge at the Glastonbury Festival. As this was in the same field as the "sacred circle" which has always had a no plastic rule this was felt by many to be inappropriate and his installation was itself covered in graffiti before the festival even opened.


          In October 2007, most of his works offered for sale at Bonhams auction house in London sold for more than twice their reserve price.


          


          Reviews and comments


          
            
              If you have a statue in the city centre you could go past it every day on your way to school and never even notice it, right. But as soon as someone puts a traffic cone on its head, you've made your own sculpture.

            


            
              Banksy,in The Independent
            

          


          
            
              He does all this and he stays anonymous. I think that's great. These days everyone is trying to be famous. But he has anonymity.

            


            
              Brad Pitt,in The Independent
            

          


          
            
              Banksy has never let the world know his real name  and he has never even posed for a photograph. Funny kind of celebrity.

            


            
               Paul Vallely,The Independent
            

          


          
            
              ...he's often feted as a genius straddling the bleeding edge of now. Why? Because his work looks dazzlingly clever to idiots. And apparently that'll do.

            


            
               Charlie Brooker,The Guardian
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              Map showing the approximate distribution of Bantu (dark yellow) vs. other Niger-Congo languages (light yellow).
            

          


          Bantu is the name of a large category of African languages. It also is used as a general label for over 400 ethnic groups in Sub-Saharan Africa, from Cameroon across Central Africa and Eastern Africa to Southern Africa. These peoples share a common language family sub-group, the Bantu languages, and broad ancestral culture, but Bantu languages as a whole are as diverse as Indo-European languages.


          


          Definition


          "Bantu" means "people" in many Bantu languages, along with similar sounding cognates. Dr. Wilhelm Bleek first used the term "Bantu" in its current sense in his 1862 book A Comparative Grammar of South African Languages, in which he hypothesized that a vast number of languages located across central, southern, eastern, and western Africa shared so many characteristics that they must be part of a single language group. Perhaps the most salient was the organization of many parts of speech in concordance with a set of noun categories, by means of inflected prefixes. Thus in isiZulu, a paradigmatic case for Bleek, the noun root -ntu is found in nouns such as umuntu (person), abantu (people), ubuntu (quality of being human, humaneness), and verbs and adjectives describing the nouns agree with them: Umuntu omkhulu uhamba ngokushesha (The big person walks quickly), Abantu abakhulu bahamba ngokushesha (The big people walk quickly).


          Bleek's basic thesis of linguistic affinity has been confirmed by numerous researchers using the comparative method.


          


          Origins
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              Early iron age findings in eastern and southern Africa
            

          


          Current scholarly understanding places the ancestral proto-Bantu homeland near the southwestern modern boundary of Nigeria and Cameroon ca. 5000 years ago (3000 BC), and regards the Bantu languages as a branch of the Niger-Congo language family. This view represents a resolution of debates in the 1960s over competing theories advanced by Joseph Greenberg and Malcolm Guthrie, in favour of refinements of Greenberg's theory. Based on wide comparisons including non-Bantu languages, Greenberg argued that Proto-Bantu, the hypothetical ancestor of the Bantu languages, had strong ancestral affinities with a group of languages spoken in Southeastern Nigeria. He proposed that Bantu languages had spread east and south from there, to secondary centers of further dispersion, over hundreds of years.


          Using a different comparative method focused more exclusively on relationships among Bantu languages, Guthrie argued for a single central African dispersal point spreading at a roughly equal rate in all directions. Subsequent research on loanwords for adaptations in agriculture and animal husbandry and on the wider Niger-Congo language family rendered that thesis untenable. In the 1990s Jan Vansina proposed a modification of Greenberg's ideas, in which dispersions from secondary and tertiary centers resembled Guthrie's central node idea, but from a number of regional centers rather than just one, creating linguistic clusters.


          Before the expansion of farming and herding peoples, including those speaking Bantu languages, Africa south of the equator was populated by neolithic hunting and foraging peoples. Some of them were ancestral to modern Central African forest peoples (so-called Pygmies) who now speak Bantu languages. Others were proto- Khoisan-speaking peoples, whose few modern hunter-forager and linguistic descendants today occupy the arid regions around the Kalahari desert. Many more Khoekhoe and San descendants have a Coloured identity in South Africa and Namibia, speaking Afrikaans and English. The small Hadza and Sandawe-speaking populations in Tanzania, whose languages are proposed by many to have a distant relationship to Khoekhoe and San languages (although the hypothesis that the Khoisan languages are a single family is disputed by many, and the name is simply used for convenience), comprise the other modern hunter-forager remnant in Africa. Over a period of many centuries, most hunting-foraging peoples were displaced and absorbed by incoming Bantu-speaking communities, as well as by Ubangian, Nilotic and Central Sudanic language-speakers in North Central and Eastern Africa. While earliest archaeological evidence of farming and herding in today's Bantu language areas often is presumed to reflect spread of Bantu-speaking communities, it need not always do so.


          


          Bantu expansion


          The Bantu expansion was a millennia-long series of physical migrations, a diffusion of language and knowledge out into and in from neighboring populations, and a creation of new societal groups involving inter-marriage among communities and small groups moving to communities and small groups moving to new areas. Bantu-speakers developed novel methods of agriculture and metalworking which allowed people to colonize new areas with widely varying ecologies in greater densities than hunting and foraging permitted. Meanwhile in Eastern and Southern Africa Bantu-speakers adopted livestock husbandry from other peoples they encountered, and in turn passed it to hunter-foragers, so that herding reached the far south several centuries before Bantu-speaking migrants did. Archaeological, linguistic and genetic evidence all support the idea that the Bantu expansion was one of the most significant human migrations and cultural transformations within the past few thousand years.


          It is unclear when exactly the spread of Bantu-speakers began from their core area as hypothesized ca. 5000 years ago. By 3500 years ago (1500 B.C.) in the west, Bantu-speaking communities had reached the great Central African rainforest, and by 2500 year ago (500 B.C.) pioneering groups had emerged into the savannahs to the south, in what are now the Democratic Republic of Congo, Angola and Zambia. Another stream of migration, moving east, by 3000 years ago (1000 B.C.) was creating a major new population centre near the Great Lakes of East Africa, where a rich environment supported a dense population. Movements by small groups to the southeast from the Great Lakes region were more rapid, with initial settlements widely dispersed near the coast and near rivers, due to comparatively harsh farming conditions in areas further from water. Pioneering groups had reached modern KwaZulu-Natal in South Africa by A.D. 300 along the coast, and the modern Northern Province (encompassed within the former province of the Transvaal) by A.D. 500.


          Between the 13th and 15th centuries relatively powerful Bantu-speaking states on a scale larger than local chiefdoms began to emerge, in the Great Lakes region, in the savannah south of the Central African rainforest, and on the Zambezi river where the Monomatapa kings built the famous Great Zimbabwe complex. Such processes of state-formation occurred with increasing frequency from the 16th century onward. They were probably due to denser population, which led to more specialized divisions of labor, including military power, while making emigration more difficult, to increased trade among African communities and with European, Swahili and Arab traders on the coasts, to technological developments in economic activity, and to new techniques in the political-spiritual ritualization of royalty as the source of national strength and health.


          


          The use of the term "Bantu" in South Africa


          In the 1920s relatively liberal white South Africans, missionaries and the small black intelligentsia began to use the term "Bantu" in preference to "Native" and more derogatory terms (such as " Kaffir") to refer collectively to Bantu-speaking South Africans. After World War II, the racialist National Party governments adopted that usage officially, while the growing African nationalist movement and its liberal white allies turned to the term "African" instead, so that "Bantu" became identified with the policies of apartheid. By the 1970s this so discredited "Bantu" as an ethno-racial designation that the apartheid government switched to the term "Black" in its official racial categorizations, restricting it to Bantu-speaking Africans, at about the same time that the Black Consciousness Movement led by Steve Biko and others were defining "Black" to mean all racially oppressed South Africans (Africans, Coloureds and Indians).


          Examples of South African usages of "Bantu" include:


          
            	One of South Africa's politicians of recent times, General Bantubonke Harrington Holomisa (Bantubonke is a compound noun meaning "all the people"), is known as Bantu Holomisa.


            	The South African apartheid governments originally gave the name " bantustans" to the eleven rural reserve areas intended for a spurious, ersatz independence to deny Africans South African citizenship. "Bantustan" originally reflected an analogy to the various ethnic "-stans" of Western and Central Asia. Again association with apartheid discredited the term, and the South African government shifted to the politically appealing but historically deceptive term "ethnic homelands". Meanwhile the anti-apartheid movement persisted in calling the areas bantustans, to drive home their political illegitimacy.


            	The abstract noun ubuntu, humanity or humaneness, is derived regularly from the Nguni noun stem -ntu in isiXhosa, isiZulu and siNdebele. In siSwati the stem is -ntfu and the noun is buntfu.


            	In the Sotho-Tswana languages of southern Africa, batho is the cognate term to Nguni abantu, illustrating that such cognates need not actually look like the -ntu root exactly. The early African National Congress of South Africa had a newspaper called Abantu-Batho from 1912-1933, which carried columns in English, isiZulu, Sesotho, and isiXhosa.
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          Baptist is a term describing individuals belonging to a Baptist church or a Baptist denomination. The name comes from the conviction that followers of Jesus Christ are commanded to be immersed in water as a public display of their faith, and thus most adherents reject infant baptism. While the term "Baptist" has its origins with the Anabaptists, and was sometimes viewed as pejorative, the denomination itself is historically linked to the English Separatist movement of the 16th century.


          Baptists are typically considered Protestants. Some Baptists reject that association (see Origins and Questions of labeling subsections below). Most Baptist churches choose to associate with denominational groups that provide support without control. Examples of such denominations are the Southern Baptist Convention, National Baptist Convention USA, Conservative Baptist Association of America, American Baptist Churches USA, American Baptist Association (Landmark Baptists), among others.


          Both Roger Williams and his compatriot in working for religious freedom, Dr. John Clarke, are variously credited as founding the earliest Baptist church in America. In 1639, Williams established a Baptist church in Providence, Rhode Island, and Clarke began a Baptist church in Newport, Rhode Island. According to a Baptist historian who has researched the matter extensively, "There is much debate over the centuries as to whether the Providence or Newport church deserved the place of 'first' Baptist congregation in America. Exact records for both congregations are lacking."


          


          Membership


          


          Statistics


          The Baptists number over 110 million worldwide in nearly 300,000 congregations, and considered the largest world communion of evangelical Protestants, with an estimated 38.8 million members in the United States. Other large populations of Baptists also exist in Asia, Africa and Latin America, notably in India (2.4 million), Nigeria (2.5 million), Democratic Republic of the Congo (DRC) (1.9 million) and Brazil (1.7 million).


          According to a poll in the 1990s, about one in five Christians in the United States claims to be a Baptist. U.S. Baptists are represented in more than fifty separate groups. Ninety-two percent of Baptists are found in five of those bodiesthe Southern Baptist Convention (SBC); National Baptist Convention, USA, Inc. (NBC); National Baptist Convention of America, Inc.; (NBCA); American Baptist Churches in the USA (ABC); and Baptist Bible Fellowship International (BBFI).


          


          Qualifications


          Only those people who are baptized members of a local Baptist church are included in the total number of Baptists. Most Baptist churches do not have an age restriction on membership, but will not accept as a member a child who is considered too young to fully understand and make a profession of faith of their own volition and comprehension. In such cases, the pastor and parents usually meet together with the child to verify the child's comprehension of the decision to follow Jesus. There are instances where persons make a profession of faith but fail to follow through with believers' baptism. In such cases they are considered "saved" but not church members until baptized. If children and unbaptized congregants were counted, world Baptists might number over 150 million.


          Some churches, especially in the UK, do not require members to have been baptised as a believer, as long as they have made an adult declaration of faith - for example, been confirmed in the Anglican church, or become communicant members as Presbyterians. In these cases, believers would usually transfer their memberships from their previous churches. This allows people who have grown up in one tradition, but now feel settled in their local Baptist church, to fully take part in the day to day life of the church, voting at meetings, etc. It is also possible, but unusual, to be baptised without becoming a church member immediately.


          


          Baptist beliefs and principles


          

          Baptist churches do not have a central governing authority. Therefore, beliefs are not totally consistent from one Baptist church to another, especially beliefs that may be considered minor. However, on major theological issues, Baptist distinctive beliefs are held in common among almost all Baptist churches.


          Baptists share so-called "orthodox" Christian beliefs with most other moderate or conservative Christian denominations. These would include beliefs about one God; the virgin birth; miracles; atonement through the death, burial, and bodily resurrection of Jesus; the Trinity (the divinity of Jesus and the Holy Spirit, together with God the Father); the need for salvation (through belief in Jesus Christ as the son of God, his death and resurrection, and confession of Christ as Lord); grace; the Kingdom of God; last things (Jesus Christ will return personally and visibly in glory to the earth, the dead will be raised, and Christ will judge everyone in righteousness); and evangelism and missions. Some historically significant Baptist doctrinal documents include the 1689 London Baptist Confession of Faith, 1742 Philadelphia Baptist Confession, the 1833 New Hampshire Baptist Confession of Faith, the Southern Baptist Convention's Baptist Faith and Message, and written church "covenants" which some individual Baptist churches adopt as a statement of their faith and beliefs.


          Baptists generally believe in the literal Second Coming of Christ at which time God will sit in judgment and divide humanity between the saved and the lost (the Great White Throne judgment Revelation 20:11) and Christ will sit in judgment of the believers (the Judgment Seat of Christ 2 Corinthians), rewarding them for things done while alive. Beliefs among Baptists regarding the " end times" include amillennialism, dispensationalism, and historic premillennialism, with views such as postmillennialism and preterism receiving some support.


          The following acrostic backronym, spelling BAPTISTS, represents a useful summary of Baptists' distinguishing beliefs:


          
            	Biblical authority ( Matthew 24:35; 1 Peter 1:23; 2 Timothy 3:16-17)


            	Autonomy of the local church ( Matt. 18:1517; 1 Cor. 6:1-3)


            	Priesthood of all believers ( 1 Peter 2:5-9; 1 Timothy 5)


            	Two ordinances (believer's baptism and the Lord's Supper) ( Acts 2:4147; 1 Cor. 11:23-32)


            	Individual soul liberty ( Romans 14:512)


            	Separation of Church and State ( Matthew 22:1522)


            	Two offices of the church (pastor and deacon) ( 1 Timothy 3:1-13; Titus 12)


            	Saved church membership ( Matthew 16:18; Ephesians 5:2332; Colossians 1:18)

          


          Most Baptist traditions believe in the "Four Freedoms" articulated by Baptist historian Walter B. Shurden:


          
            	Soul freedom: the soul is competent before God, and capable of making decisions in matters of faith without coercion or compulsion by any larger religious or civil body


            	Church freedom: freedom of the local church from outside interference, whether government or civilian (subject only to the law where it does not interfere with the religious teachings and practices of the church)


            	Bible freedom: the individual is free to interpret the Bible for himself or herself, using the best tools of scholarship and biblical study available to the individual


            	Religious freedom: the individual is free to choose whether to practice their religion, another religion, or no religion; Separation of church and state is often called the "civil corollary" of religious freedom

          


          The polity of autonomy is closely related to the polity of congregational governance. Just as each Baptist priest with soul competency is equal to all other Baptists in a church, so each church is equal to every other church. No church or ecclesiastical organization has authority over a Baptist church. Churches can properly relate to each other under this polity only through voluntary cooperation, never by any sort of coercion. Furthermore, this Baptist polity calls for freedom from governmental control.


          


          Beliefs that vary among Baptists


          Because of the importance of the priesthood of every believer, the centrality of the freedom of conscience and thought in Baptist theology, and due to the congregational style of church governance, doctrine varies greatly between one Baptist church and another (and among individual Baptists) especially on the following issues:


          
            	Calvinism/ Arminianism


            	Doctrine of separation


            	Eschatology


            	Hermeneutical method


            	Homosexuality (See Baptist views of homosexuality)


            	Ordination of women as pastor or deacon


            	The translation of Scripture (See King-James-Only Movement)


            	The extent to which missionary boards should be used to support missionaries


            	The extent to which non-members may participate in communion services


            	The nature of Law and Gospel

          


          



          


          Theological, cultural and political controversies


          As with all major denominational groups, Baptists have not escaped theological, cultural and political controversy. Baptists have historically been sensitive to the introduction of theological error (from their perspective) into their groups.


          
            	The older Baptist associations of Europe, Canada, Australia and the northern United States have assimilated influences of different schools of thought, but not without major debate and schisms.


            	In England, Charles Haddon Spurgeon fought against what he saw as challenges to his strongly conservative point of view in the Downgrade Controversy.


            	As part of the continuing fundamentalist/ liberal controversy within the Northern Baptist Convention, two new associations of conservative Baptists were formedthe General Association of Regular Baptist Churches in 1932 and the Conservative Baptist Association of America in 1947.


            	Landmarkism, with its emphasis on ecclesiastical separation and doctrinal rigidity and its cultural foundation in the South, deterred Southern Baptists from being influenced as strongly by aberrant points of view as were the Baptists in the northern United States and other countries. Old Landmarkism held to the traditional Baptist historical consciousness that traced Baptists through dissenters Donatists, Cathariback to Jesus, Jordan and the "First Baptist Church" of Jerusalem. Popular Landmarkism contributed to a historical consciousness implicit in the idea that Baptists were an extension of the New Testament community, perpetuating the true church in every age.


            	Beginning in the 1980s, there was a concerted effort among a determined group of theologically orthodox Southern Baptists to purge modernist theological influence from its seminaries. This highly publicized SBC Conservative Resurgence/Fundamentalist Takeover occasioned two schisms of theologically modernist Baptist churches: the Cooperative Baptist Fellowship and the Alliance of Baptists.

          


          


          Worship style
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              Rural Baptist church in Port O'Connor, Texas
            

          


          The focus of Baptist church worship services is the proclamation of the Word of God through the weekly sermon. Printed Orders of Service often are distributed to worshipers at Sunday morning services, especially in larger congregations. Contemporary services are less likely to have printed bulletins that outline the service.


          The worship service generally consists of a sermon preceded by a time of worship through singing. Prayers are offered intermittently throughout the service and an offering is usually taken sometime during the service. An "invitation" is usually offered after the sermon to allow public response to the message by confession of faith, request for baptism or church membership, or the expression of an intention to walk more closely with the Lord.


          The music in Baptist churches varies from traditional hymns, to southern gospel, to the more contemporary modern worship styles.


          Baptist churches are careful to emphasize that worship is not limited to the Sunday gathering, but is a lifestyle of love and service to Christ and dedication to God's truth as revealed in the Scriptures. Most Baptist churches expect the members to carry the message of the gospel into the world among their family and friends.


          


          Origins


          There are two main views about the origins of the Baptists: Baptist Perpetuity and Baptist Origins in the 17th century.


          


          Viewpoint: Baptist origins in the 17th century


          According to Baptist historian H. Leon McBeth, Baptists, as a distinct denomination, originated in England in a time of intense religious reform. McBeth writes, Our best historical evidence says that Baptists came into existence in England in the early seventeenth century. They apparently emerged out of the Puritan-Separatist movement in the Church of England.


          Some see the Baptists as the descendants of the 16th century Anabaptists (which some view as a product of the Protestant Reformation and others view as a continuation of the older pre-Reformation non-Catholic churches) and others see them as a separation from the Church of England in the 1600s.


          


          Viewpoint: Baptist perpetuity


          The Baptist perpetuity view (also known as Baptist succession) holds that the church founded by Christ in Jerusalem was Baptist in character and that like churches have had perpetual existence from the days of Christ to the present. This view is theologically based on Matthew 16:18 (See Aramaic language and Greek translation thereof, in this passage Jesus is speaking to Cephas translated Peter, meaning "rock") "And I say unto thee thou art Cephas (Peter) and upon this Cephas (Peter) I will build my church; and the gates of hell shall not prevail against it," as well as Jesus' commission and promise to be with His followers as they carried on his ministry, "even unto the end of the world."


          The Baptist perpetuity view sees Baptists as separate from Catholicism and other religious denominations and considers, that since the Baptist movement predates the Catholic church, it is not part of the Protestant Reformation.


          Baptist historian John T. Christian states the Baptist perpetuity view in the introduction to his "History of the Baptists": "I have throughout pursued the scientific method of investigation, and I have let the facts speak for themselves. I have no question in my own mind that there has been a historical succession of Baptists from the days of Christ to the present time."


          Those holding the perpetuity view of Baptist history can be basically divided into two categories: those who hold that there is a direct succession from one church to the next (most commonly identified with Landmarkism), and those who hold that while the Baptist practices and churches continued, they may have originated independently of any previously existing church.


          J. M. Carroll's The Trail of Blood booklet, written in 1931, has been a popular writing presenting the successionist view, pointing to groups such as the Montanists, Novatianists, Donatists, Paulicians, Albigensians, Catharists, Waldenses, and Anabaptists, as predecessors to contemporary Baptists. John T. Christian published a more scholarly history of the Baptists from a perpetuity perspective Other Baptist historians holding the perpetuity view are Thomas Armitage, G.H. Orchard, and David Benedict.


          The American Baptist Association, the Baptist Missionary Association of America, and the Baptist Bible Fellowship are the groups most commonly identified with the perpetuity view today, though large numbers may be found in many Baptist groups who hold to this view of Baptist origins.


          


          Etymology of "Baptist"
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              Part of the 6th century Madaba Map showing Aenon and Bethabara, places of baptism of St. John (έά  ύ άί ά ύ ί)
            

          


          Baptist comes from the Greek word ή (baptists, "baptist," also used to describe John the Baptist), which is related to the verb ί (baptzo, "to baptize, wash, dip, immerse"), and the Latin baptista, and is in direct connection to "the baptizer," John the Baptist.


          As a first name it has been used in Europe from the twelfth century also as Baptiste, Jan-Baptiste, Jean-Baptiste, John-Baptist; and in the Netherlands at least since the seventeenth century, often in combinations like Jan Baptist or Johannes Baptist. As a last name it has been used since the thirteenth century. Other variations also commonly used are Baptiste, Baptista, Battiste, Battista.


          The Anabaptists in England were called Baptists as early as 1569.


          


          Questions of labeling


          Some Baptists object to the application of the labels Protestant, denomination, Evangelical and even Baptist to themselves or their churches, while others accept those labels.


          Some who reject the label Baptist prefer to be labeled as Christians who attend Baptist churches. Also, a recent trend (most common among megachurches and those embracing the "seeker movement") is to eliminate "Baptist" from the church name, as it is perceived to be a "barrier" to reaching persons who have negative views of Baptists, whether they be of a different church background or none. These churches typically include the word "Community" or other non-religious or denominational terms in their church name.


          Conversely, others accept the label Baptist because they identify with the distinctives they consider to be uniquely Baptist. They believe those who are removing the name "Baptist" from their churches are "compromising with the world" to attract more members. However, there are other church groups that hold to the beliefs listed above, that have never been known by the label Baptist, and also believe that these beliefs are not exclusive to the Baptist denomination.


          The label Protestant is rejected by some Baptists (primarily those in the Landmark movement) because in their view Baptists have existed separately since the early church days. Those holding this view maintain that Baptists have never been a part of the Roman Catholic Church, and as such are not "protesting" against Catholicism. Further, they point out that Baptists have no direct connection to any of the Reformationists like Luther, Calvin, or Zwingli. Other Baptists accept the Protestant label as a demographic concept that describes churches who share similar theologies of sola scriptura, sola fide, the priesthood of all believers and other positions that Luther, Calvin and other traditional reformers held in contrast to the Roman Catholic Church in the 1500s.


          The label denomination is rejected by some because of the local autonomous governance system used by Baptist churches. Being a denomination is viewed by them as having a hierarchy that substitutes for the Roman Catholic Church. Another reason for the rejection of the label is the influence of the Restoration period on Baptist churches, which emphasized a tearing down of denominational barriers. Other Baptists accept the label, feeling that it does not carry a negative connotation but rather is merely a synonym for a Christian or religious group with common beliefs, organized in a cooperative manner to spread its beliefs worldwide.


          The label Evangelical is rejected by some fundamentalist Baptists who consider the term to describe a theological position that in their view is not fundamentalist enough, and conversely is also rejected by some liberal Baptists who consider the term to describe a theological position that in their view is too conservative. It is accepted by moderate Baptists who identify with the revival in the United States in the 1700s known as the First Great Awakening. Conversely, some Evangelicals reject the label fundamentalist, believing it to describe a theological position that they consider too extreme and legalistic.


          



          


          Baptists by country


          


          Australia


          


          Brazil


          
            	Brazilian Baptist Convention ( http://www.batistas.org.br)


            	National Baptist Convention ( http://www.cbn.org.br)


            	Independent Baptist Churches Convention ( http://www.cibi.org.br)


            	Batistas bblicos


            	Batistas regulares

          


          


          Canada


          There are several major groupings of Baptists in Canada.


          
            	Association of Regular Baptist Churches


            	Baptist General Conference of Canada


            	Canadian Baptist Ministries


            	Canadian Convention of Southern Baptists


            	Landmark Missionary Baptist Association of Quebec


            	Fellowship of Evangelical Baptist Churches in Canada


            	Independent (non-aligned) Baptist churches


            	Progressive Primitive Baptists


            	Old-Line Primitive Baptists

          


          


          India


          
            	Nagaland Baptist Church Council


            	Garo Baptist Convention


            	Baptist Church of Mizoram


            	Tripura Baptist Christian Union of India


            	Samavesam of Telugu Baptist Churches

          


          


          Jamaica


          
            	Jamaica Baptist Union ( http://www.jbu.org.jm)

          


          


          New Zealand


          


          Romania


          


          Russia


          
            	Russian Baptist Union ( http://baptist.org.ru/go/english/)

          


          


          Sweden


          
            	The Baptist Union of Sweden (BUS) is the oldest "free church" in Sweden, founded 1848, when a group of people committed the first known baptism in Sweden. At the time this was a crime, and the new movements leader F O Nilsson was deported. Others were fined or jailed.


            	A few years later, the Swedish laws changed, and religious groups other than the official state church were allowed to work. In 1934 the Swedish baptism had its peak, with 68 000 members.


            	In 2006 it had 17,000 members in 223 parishes, some of them also connected to another communion.


            	BUS was the first Swedish church to appoint a women as head of the assembly.


            	BUS is a member of the Baptist World Alliance (BWA) a European Baptist Federation (EBF).

          


          


          Ukraine


          
            	Ukrainian Baptist Union ( http://ecbua.info/index.php?lang=en)

          


          


          United Kingdom
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            	Baptist Union of Scotland


            	Baptist Union of Great Britain

          


          


          United States


          The largest national community of Baptists worldwide is that of the United States, with 38.8 million members. The Southern Baptist Convention is the largest Protestant denomination in the USA. Although Baptist churches are located throughout the USA, the great majority of Baptists live in the Southern United States, and the Baptist faith has historically exerted a powerful influence in that region of the country.


          Major Baptist organizations in the United States include:


          
            	Alliance of Baptists


            	American Baptist Association


            	American Baptist Churches, U.S.A.


            	Baptist Bible Fellowship


            	Baptist General Conference


            	Baptist Missionary Association of America


            	Conservative Baptist Association


            	Cooperative Baptist Fellowship


            	General Association of Regular Baptist Churches


            	Interstate & Foreign Landmark Missionary Baptist Association


            	National Association of Free Will Baptists


            	National Baptist Convention, USA, Inc.


            	National Baptist Convention of America, Inc.


            	Progressive National Baptist Convention


            	Southern Baptist Convention


            	Southern Baptist Messianic Fellowship


            	World Baptist Fellowship
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          Barack Hussein Obama II (pronounced /bəˈrɑːk hʊˈseɪn oʊˈbɑːmə/; born August 4, 1961) is the junior United States Senator from Illinois and presidential nominee of the Democratic Party in the 2008 general election.


          Obama is the first African American to be nominated by a major political party for this office. His acceptance speech was given on August 28, 2008 at the 2008 Democratic National Convention. A graduate of Columbia University and Harvard Law School, where he served as president of the Harvard Law Review, Obama worked as a community organizer and practiced as a civil rights attorney before serving in the Illinois Senate from 1997 to 2004. He taught constitutional law at the University of Chicago Law School from 1992 to 2004. Following an unsuccessful bid for a seat in the U.S. House of Representatives in 2000, he announced his campaign for the U.S. Senate in January 2003. After a primary victory in March 2004, Obama delivered the keynote address at the Democratic National Convention in July 2004. He was elected to the Senate in November 2004 with 70% of the vote.


          As a member of the Democratic minority in the 109th Congress, he helped create legislation to control conventional weapons and to promote greater public accountability in the use of federal funds. He also made official trips to Eastern Europe, the Middle East, and Africa. During the 110th Congress, he helped create legislation regarding lobbying and electoral fraud, climate change, nuclear terrorism, and care for returned U.S. military personnel. After announcing his presidential campaign in February 2007, Obama emphasized withdrawing American troops from Iraq, energy independence, decreasing the influence of lobbyists, and promoting universal health care as top national priorities.


          


          Early life and career


          Barack Obama was born on August 4, 1961, in Honolulu, Hawaii, to Barack Obama, Sr., a Black Kenyan of Nyangoma Kogelo, Siaya District, Kenya, and Ann Dunham, a White American from Wichita, Kansas. His parents met while attending the University of Hawaii at Manoa, where his father was a foreign student. They separated when he was two years old and later divorced. Obama's father returned to Kenya and saw him only once more before dying in an automobile accident in 1982. After her divorce, Dunham married Lolo Soetoro, and the family moved to Soetoro's home country of Indonesia in 1967, where Obama attended local schools in Jakarta until he was ten years old. He then returned to Honolulu to live with his maternal grandparents while attending Punahou School from the fifth grade in 1971 until his graduation from high school in 1979. Obama's mother returned to Hawaii in 1972 for several years and then back to Indonesia for her fieldwork. She died of ovarian cancer in 1995. As an adult Obama admitted that during high school he used marijuana, cocaine, and alcohol, which he described at the Saddleback Church Civil Forum on the Presidency as his greatest moral failure.


          


          Following high school, Obama moved to Los Angeles, where he studied at Occidental College for two years. He then transferred to Columbia University in New York City, where he majored in political science with a specialization in international relations. Obama graduated with a B.A. from Columbia in 1983, then worked for a year at the Business International Corporation and then at the New York Public Interest Research Group.


          After four years in New York City, Obama moved to Chicago to work as a community organizer for three years from June 1985 to May 1988 as director of the Developing Communities Project (DCP), a church-based community organization originally comprising eight Catholic parishes in Greater Roseland ( Roseland, West Pullman, and Riverdale) on Chicago's far South Side. During his three years as the DCP's director, its staff grew from 1 to 13 and its annual budget grew from $70,000 to $400,000, with accomplishments including helping set up a job training program, a college preparatory tutoring program, and a tenants' rights organization in Altgeld Gardens. Obama also worked as a consultant and instructor for the Gamaliel Foundation, a community organizing institute. In mid-1988, he traveled for the first time to Europe for three weeks then Kenya for five weeks where he met many of his Kenyan relatives for the first time.


          Obama entered Harvard Law School in late 1988 and at the end of his first year was selected as an editor of the Harvard Law Review based on his grades and a writing competition. In his second year he was elected president of the Law Review, a full-time volunteer position functioning as editor-in-chief and supervising the law review's staff of 80 editors. Obama's election in February 1990 as the first black president of the Harvard Law Review was widely reported and followed by several long, detailed profiles. He graduated with a Juris Doctor ( J.D.) magna cum laude from Harvard in 1991 and returned to Chicago where he had worked as a summer associate at the law firms of Sidley & Austin in 1989 and Hopkins & Sutter in 1990.


          The publicity from his election as the first black president of the Harvard Law Review led to a contract and advance to write a book about race relations. In an effort to recruit him to their faculty, the University of Chicago Law School provided Obama with a fellowship and an office to work on his book. He originally planned to finish the book in one year, but it took much longer as the book evolved into a personal memoir. In order to work without interruptions, Obama and his wife, Michelle, traveled to Bali where he wrote for several months. The manuscript was finally published as Dreams from My Father in mid-1995.


          Obama directed Illinois Project Vote from April to October 1992, a voter registration drive with a staff of 10 and 700 volunteers that achieved its goal of registering 150,000 of 400,000 unregistered African Americans in the state, leading Crain's Chicago Business to name Obama to its 1993 list of "40 under Forty" powers to be.


          Obama taught constitutional law at the University of Chicago Law School for twelve years, as a Lecturer for four years (19921996), and as a Senior Lecturer for eight years (19962004).


          In 1993 Obama joined Davis, Miner, Barnhill & Galland, a 12-attorney law firm specializing in civil rights litigation and neighbourhood economic development, where he was an associate for three years from 1993 to 1996, then of counsel from 1996 to 2004, with his law license becoming inactive in 2002.


          Obama was a founding member of the board of directors of Public Allies in 1992, resigning before his wife, Michelle, became the founding executive director of Public Allies Chicago in early 1993. He served on the board of directors of the Woods Fund of Chicago, which in 1985 had been the first foundation to fund Obama's DCP, from 19932002, and served on the board of directors of The Joyce Foundation from 19942002. Obama served on the board of directors of the Chicago Annenberg Challenge from 19952002, as founding president and chairman of the board of directors from 19951999. He also served on the board of directors of the Chicago Lawyers' Committee for Civil Rights Under Law, the Center for Neighborhood Technology, and the Lugenia Burns Hope Centre.


          


          State legislator, 19972004


          Obama was elected to the Illinois Senate in 1996, succeeding State Senator Alice Palmer as Senator from the Illinois' 13th District, which then spanned Chicago South Side neighborhoods from Hyde Park- Kenwood south to South Shore and west to Chicago Lawn. Once elected, Obama gained bipartisan support for legislation reforming ethics and health care laws. He sponsored a law increasing tax credits for low-income workers, negotiated welfare reform, and promoted increased subsidies for childcare. In 2001, as co-chairman of the bipartisan Joint Committee on Administrative Rules, Obama supported Republican Governor Ryan's payday loan regulations and predatory mortgage lending regulations aimed at averting home foreclosures, and in 2003, Obama sponsored and led unanimous, bipartisan passage of legislation to monitor racial profiling by requiring police to record the race of drivers they detained and legislation making Illinois the first state to mandate videotaping of homicide interrogations.


          Obama was reelected to the Illinois Senate in 1998, and again in 2002. In 2000, he lost a Democratic primary run for the U.S. House of Representatives to four-term incumbent Bobby Rush by a margin of two to one.


          In January 2003, Obama became chairman of the Illinois Senate's Health and Human Services Committee when Democrats, after a decade in the minority, regained a majority. During his 2004 general election campaign for U.S. Senate, police representatives credited Obama for his active engagement with police organizations in enacting death penalty reforms. Obama resigned from the Illinois Senate in November 2004 following his election to the US Senate.
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          2004 U.S. Senate campaign


          In mid-2002, Obama began considering a run for the U.S. Senate, enlisting political strategist David Axelrod that fall and formally announcing his candidacy in January 2003. Decisions by Republican incumbent Peter Fitzgerald and his Democratic predecessor Carol Moseley Braun not to contest the race launched wide-open Democratic and Republican primary contests involving fifteen candidates. Obama's candidacy was boosted by Axelrod's advertising campaign featuring images of the late Chicago Mayor Harold Washington and an endorsement by the daughter of the late Paul Simon, former U.S. Senator for Illinois. He received over 52% of the vote in the March 2004 primary, emerging 29% ahead of his nearest Democratic rival.


          Obama's expected opponent in the general election, Republican primary winner Jack Ryan, withdrew from the race in June 2004.


          In July 2004, Obama wrote and delivered the keynote address at the 2004 Democratic National Convention in Boston, Massachusetts. After describing his maternal grandfather's experiences as a World War II veteran and a beneficiary of the New Deal's FHA and G.I. Bill programs, Obama spoke about changing the U.S. government's economic and social priorities. He questioned the Bush administration's management of the Iraq War and highlighted America's obligations to its soldiers. Drawing examples from U.S. history, he criticized heavily partisan views of the electorate and asked Americans to find unity in diversity, saying, "There is not a liberal America and a conservative America; there's the United States of America." Broadcasts of the speech by major news organizations launched Obama's status as a national political figure and boosted his campaign for U.S. Senate.


          In August 2004, with less than three months to go before Election Day, Alan Keyes accepted the Illinois Republican Party's nomination to replace Ryan. A long-time resident of Maryland, Keyes established legal residency in Illinois with the nomination. In the November 2004 general election, Obama received 70% of the vote to Keyes's 27%, the largest victory margin for a statewide race in Illinois history.


          


          U.S. Senator, 2005present


          Obama was sworn in as a senator on January 4, 2005. Obama was the fifth African American Senator in U.S. history, and the third to have been popularly elected. He is the only Senate member of the Congressional Black Caucus. CQ Weekly, a nonpartisan publication, characterized him as a "loyal Democrat" based on analysis of all Senate votes in 20052007, and the National Journal ranked him as the "most liberal" senator based on an assessment of selected votes during 2007. In 2005 he was ranked 16th, and in 2006 he was ranked 10th. In 2008, he was ranked by Congress.org as the 11th most powerful Senator.


          


          Legislation
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          Obama voted in favour of the Energy Policy Act of 2005 and cosponsored the Secure America and Orderly Immigration Act. In September 2006, Obama supported a related bill, the Secure Fence Act. Obama introduced two initiatives bearing his name: "LugarObama," which expanded the NunnLugar cooperative threat reduction concept to conventional weapons, and the " CoburnObama Transparency Act," which authorized the establishment of www.USAspending.gov, a web search engine. On June 3, 2008, Senator Obama, along with Senators Carper, Coburn and McCain, introduced follow-up legislation: Strengthening Transparency and Accountability in Federal Spending Act of 2008.


          Obama sponsored legislation requiring nuclear plant owners to notify state and local authorities of radioactive leaks. In December 2006, President Bush signed into law the "Democratic Republic of the Congo Relief, Security, and Democracy Promotion Act," marking the first federal legislation to be enacted with Obama as its primary sponsor. In January 2007, Obama co-sponsored the Honest Leadership and Open Government Act, which was signed into law in September 2007. He introduced S. 453, a bill to criminalize deceptive practices in federal elections. Obama also introduced the Iraq War De-Escalation Act of 2007.
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          Later in 2007, Obama sponsored an amendment to the Defense Authorization Act adding safeguards for personality disorder military discharges. He sponsored the "Iran Sanctions Enabling Act" supporting divestment of state pension funds from Iran's oil and gas industry, and co-sponsored legislation to reduce risks of nuclear terrorism. Obama also sponsored a Senate amendment to the State Children's Health Insurance Program providing one year of job protection for family members caring for soldiers with combat-related injuries.


          


          Committees


          Obama held assignments on the Senate Committees for Foreign Relations, Environment and Public Works and Veterans' Affairs through December 2006. In January 2007, he left the Environment and Public Works committee and took additional assignments with Health, Education, Labor and Pensions and Homeland Security and Governmental Affairs. He also became Chairman of the Senate's subcommittee on European Affairs. As a member of the Senate Foreign Relations Committee, Obama has made official trips to Eastern Europe, the Middle East, Central Asia and Africa.
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          2008 presidential campaign


          On February 10, 2007 Obama announced his candidacy for President of the United States in front of the Old State Capitol building in Springfield, Illinois. The choice of the announcement site was symbolic since it was also where Abraham Lincoln in 1858 delivered his historic "house divided" speech. Throughout the campaign Obama has emphasized the issues of ending the war in Iraq, increasing energy independence, and providing universal health care, at one point identifying these as his top three priorities.
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          Obama's campaign raised $58 million during the first half of 2007, of which "small" donations of less than $200 accounted for $16.4 million. The $58 million set the record for fundraising by a presidential campaign in the first six months of the calendar year before the election. The magnitude of the small donation portion was outstanding from both the absolute and relative perspectives. In January 2008, his campaign set another fundraising record with $36.8 million, the most ever raised in one month by a presidential candidate in the Democratic primaries.


          Among the January 2008 DNC-sanctioned state contests, Obama tied with Clinton for delegates in the New Hampshire primary and won more delegates than Clinton in the Iowa, Nevada and South Carolina elections and caucuses. On Super Tuesday, he emerged with 20 more delegates than Clinton. He again broke fundraising records in the first two months of 2008, raising over $90 million for his primary to Clinton's $45 million. After Super Tuesday, Obama won the eleven remaining February primaries and caucuses. Obama and Clinton split delegates and states nearly equally in the March 4 contests of Vermont, Texas, Ohio, and Rhode Island; Obama closed the month with victories in Wyoming and Mississippi.


          In March 2008, a controversy broke out concerning Obama's former pastor of 20 years, Jeremiah Wright. After ABC News broadcast clips of his racially and politically charged sermons, Obama responded by condemning Wright's remarks and ending Wright's relationship with the campaign. Obama delivered a speech, during the controversy, entitled " A More Perfect Union" that addressed issues of race. Obama subsequently resigned from Trinity "to avoid the impression that he endorsed the entire range of opinions expressed at that church."
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          During April, May, and June, Obama won the North Carolina, Oregon, and Montana primaries and remained ahead in the count of pledged delegates, while Clinton won the Pennsylvania, Indiana, West Virginia, Kentucky, Puerto Rico, and South Dakota primaries. During the period, Obama received endorsements from more superdelegates than did Clinton. On May 31, the Democratic National Committee agreed to seat all of the Michigan and Florida delegates at the national convention, each with a half-vote, narrowing Obama's delegate lead while increasing the delegate count needed to win. On June 3, with all states counted, Obama passed the threshold to become the presumptive nominee. On that day, he gave a victory speech in St. Paul, Minnesota. Clinton suspended her campaign and endorsed him on June 7. Since then, he has campaigned for the general election race against Senator John McCain, the Republican nominee.


          On June 19, Obama became the first major-party presidential candidate to turn down public financing in the general election since the system was created in 1976.


          On August 23, 2008, Obama selected Delaware Sen. Joe Biden as his vice presidential running mate. At the Democratic National Convention in Denver, Colorado, Obama's former rival Hillary Clinton gave a speech in strong support of Obama's candidacy and later was the person that called for Obama to be nominated as the Democratic presidential candidate by acclamation.


          On August 28, Obama delivered a speech in front of 84,000 supporters at Invesco Field in Denver. During the speech he accepted his party's nomination and presented details of his policy goals.


          


          Political positions


          Obama was an early opponent of the Bush administration's policies on Iraq. On October 2, 2002, the day President Bush and Congress agreed on the joint resolution authorizing the Iraq War, Illinois State Senator Obama addressed the first high-profile Chicago anti-Iraq War rally in Federal Plaza, speaking out against the war. On March 16, 2003, the day President Bush issued his 48-hour ultimatum to Saddam Hussein to leave Iraq before the U.S. invasion of Iraq, Obama addressed an anti-Iraq War rally and told the crowd that "it's not too late" to stop the war.


          Obama stated that if elected he would enact budget cuts in the range of tens of billions of dollars, stop investing in "unproven" missile defense systems, not "weaponize" space, "slow development of future combat systems," and work towards eliminating all nuclear weapons. Obama favors ending development of new nuclear weapons, reducing the current U.S. nuclear stockpile, enacting a global ban on production of fissile material, and seeking negotiations with Russia in order to take ICBMs off high alert status.


          In November 2006, Obama called for a "phased redeployment of U.S. troops from Iraq" and an opening of diplomatic dialogue with Syria and Iran. In a March 2007 speech to AIPAC, a pro-Israel lobby, he said that the primary way to prevent Iran from developing nuclear weapons is through talks and diplomacy, although not ruling out military action. Obama has indicated that he would engage in "direct presidential diplomacy" with Iran without preconditions. Detailing his strategy for fighting global terrorism in August 2007, Obama said "it was a terrible mistake to fail to act" against a 2005 meeting of al-Qaeda leaders that U.S. intelligence had confirmed to be taking place in Pakistan's Federally Administered Tribal Areas. He said that as president he would not miss a similar opportunity, even without the support of the Pakistani government.
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          In a December 2005 Washington Post opinion column, and at the Save Darfur rally in April 2006, Obama called for more assertive action to oppose genocide in the Darfur region of Sudan. He has divested $180,000 in personal holdings of Sudan-related stock, and has urged divestment from companies doing business in Iran. In the JulyAugust 2007 issue of Foreign Affairs, Obama called for an outward looking post-Iraq War foreign policy and the renewal of American military, diplomatic, and moral leadership in the world. Saying "we can neither retreat from the world nor try to bully it into submission," he called on Americans to "lead the world, by deed and by example."


          In economic affairs, in April 2005, he defended the New Deal social welfare policies of Franklin D. Roosevelt and opposed Republican proposals to establish private accounts for Social Security. In the aftermath of Hurricane Katrina, Obama spoke out against government indifference to growing economic class divisions, calling on both political parties to take action to restore the social safety net for the poor. Shortly before announcing his presidential campaign, Obama said he supports universal healthcare in the United States. Obama proposes to reward teachers for performance from traditional merit pay systems, assuring unions that changes would be pursued through the collective bargaining process.


          In September 2007, he blamed special interests for distorting the U.S. tax code. His plan would eliminate taxes for senior citizens with incomes of less than $50,000 a year, repeal income tax cuts for those making over $250,000 as well as the capital gains and dividends tax cut, close corporate tax loopholes, lift the income cap on Social Security taxes, restrict offshore tax havens, and simplify filing of income tax returns by pre-filling wage and bank information already collected by the IRS. Announcing his presidential campaign's energy plan in October 2007, Obama proposed a cap and trade auction system to restrict carbon emissions and a 10 year program of investments in new energy sources to reduce U.S. dependence on imported oil. Obama proposed that all pollution credits must be auctioned, with no grandfathering of credits for oil and gas companies, and the spending of the revenue obtained on energy development and economic transition costs.


          Obama has encouraged Democrats to reach out to evangelicals and other religious groups. In December 2006, he joined Sen. Sam Brownback (R-KS) at the "Global Summit on AIDS and the Church" organized by church leaders Kay and Rick Warren. Together with Warren and Brownback, Obama took an HIV test, as he had done in Kenya less than four months earlier. He encouraged "others in public life to do the same" and not be ashamed of it. Before the conference, 18anti-abortion groups published an open letter stating, in reference to Obama's support for legal abortion: "In the strongest possible terms, we oppose Rick Warren's decision to ignore Senator Obama's clear pro-death stance and invite him to Saddleback Church anyway." Addressing over 8,000 United Church of Christ members in June 2007, Obama challenged "so-called leaders of the Christian Right" for being "all too eager to exploit what divides us."


          A method that political scientists use for gauging ideology is to compare the annual ratings by the Americans for Democratic Action (ADA) with the ratings by the American Conservative Union (ACU). Based on his years in Congress, Obama has a lifetime average conservative rating of 7.67% from the ACU, and a lifetime average liberal rating of 90% from the ADA.


          


          Family and personal life


          Obama met his wife, Michelle Robinson, in June 1989 when he was employed as a summer associate at the Chicago law firm of Sidley Austin. Assigned for three months as Obama's adviser at the firm, Robinson joined him at group social functions, but declined his initial offers to date. They began dating later that summer, became engaged in 1991, and were married on October 3, 1992. The couple's first daughter, Malia Ann, was born in 1998, followed by a second daughter, Natasha ("Sasha"), in 2001.
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          Applying the proceeds of a book deal, the family moved in 2005 from a Hyde Park, Chicago condominium to their current $1.6million house in neighboring Kenwood. The purchase of an adjacent lot and sale of part of it to Obama by the wife of developer and friend Tony Rezko attracted media attention because of Rezko's indictment and subsequent conviction on political corruption charges unrelated to Obama.


          In December 2007, Money magazine estimated the Obama family's net worth at $1.3 million. Their 2007 tax return showed a household income of $4.2 million, up from about $1 million in 2006 and $1.6 million in 2005, mostly from sales of his books.


          In a 2006 interview, Obama highlighted the diversity of his extended family. "Michelle will tell you that when we get together for Christmas or Thanksgiving, it's like a little mini-United Nations," he said. "I've got relatives who look like Bernie Mac, and I've got relatives who look like Margaret Thatcher." Obama has seven half-siblings from his Kenyan father's family, six of them living, and a half-sister, Maya Soetoro-Ng, the daughter of his mother and her Indonesian second husband. Soetoro-Ng is married to a Chinese Canadian. Obama's mother is survived by her Kansas-born mother, Madelyn Dunham. In Dreams from My Father, Obama ties his mother's family history to possible Native American ancestors and distant relatives of Jefferson Davis, president of the southern Confederacy during the American Civil War.


          Obama plays basketball, a sport he participated in as a member of his high school's varsity team. Before announcing his presidential candidacy, he began a well-publicized effort to quit smoking. Obama told the Chicago Tribune. "I've quit periodically over the last several years. I've got an ironclad demand from my wife that in the stresses of the campaign I do not succumb."


          In The Audacity of Hope, Obama writes that he "was not raised in a religious household." He describes his mother, raised by non-religious parents (whom Obama has specified elsewhere as "non-practicing Methodists and Baptists") to be detached from religion, yet "in many ways the most spiritually awakened person that I have ever known." He describes his Kenyan father as "raised a Muslim," but a "confirmed atheist" by the time his parents met, and his Indonesian stepfather as "a man who saw religion as not particularly useful." In the book, Obama explains how, through working with black churches as a community organizer while in his twenties, he came to understand "the power of the African-American religious tradition to spur social change."


          


          Cultural and political image
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          With his Kenyan father and white American mother, his upbringing in Honolulu and Jakarta, and his Ivy League education, Obama's early life experiences differ markedly from those of African American politicians who launched their careers in the 1960s through participation in the civil rights movement.


          In January 2007, The End of Blackness author Debra Dickerson warned against drawing favorable cultural implications from Obama's political rise: "Lumping us all together," Dickerson wrote in Salon, "erases the significance of slavery and continuing racism while giving the appearance of progress." Film critic David Ehrenstein, writing in a March 2007 Los Angeles Times article, compared the cultural sources of Obama's favorable polling among whites to those of " magical negro" roles played by black actors in Hollywood movies. Expressing puzzlement over questions about whether he is "black enough," Obama told an August 2007 meeting of the National Association of Black Journalists that the debate is not about his physical appearance or his record on issues of concern to black voters. Obama said that "we're still locked in this notion that if you appeal to white folks then there must be something wrong."


          In a December 2006 Wall Street Journal editorial headlined "The Man from Nowhere," Ronald Reagan speech writer Peggy Noonan advised " establishment" commentators to avoid becoming too quickly excited about Obama's still early political career. Echoing the inaugural address of John F. Kennedy, Obama acknowledged his youthful image, saying in an October 2007 campaign speech: "I wouldn't be here if, time and again, the torch had not been passed to a new generation."


          In March 2007, 'Obama' was officially accepted into the English language as a word by the Global Language Monitor. GLM stated that Obama- is used as a root for an ever-expanding number of words, including: obamamentum, obamaBot, obamacize, obamarama, obamaNation, obamanomics, obamican, obamafy, obamamania, and obamacam.


          A prominent part of Obama's political image is a belief that his rhetoric and actions toward political reform are matched with a political savvy that often includes a measure of expediency. In a July 2008 The New Yorker feature article, for example, Ryan Lizza wrote: "[Obama] campaigns on reforming a broken political process, yet he has always played politics by the rules as they exist, not as he would like them to exist."


          Although Obama is Christian, July 2008 polls have shown that some Americans incorrectly believe that he is a Muslim or was raised as a Muslim (12% and 26%, respectively, in Pew and Newsweek polls). When CNN's Larry King cited the latter poll, Obama responded that "...I wasn't raised in a Muslim home," and said that advancement of the misconception insulted Muslim Americans.
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              	Capital

              (and largest city)

              	Bridgetown

            


            
              	Official languages

              	English
            


            
              	Recognised regionallanguages

              	Barbadian Dialect
            


            
              	Ethnic groups

              	90% Afro-Caribbean,

              4% European,

              6% Asian and Multiracial
            


            
              	Demonym

              	Barbadian (Official)

              Bajan (Slang)
            


            
              	Government

              	Parliamentary democracy and Constitutional monarchy
            


            
              	-

              	Monarch

              	Elizabeth II
            


            
              	-

              	Governor-General

              	Clifford Husbands
            


            
              	-

              	Prime Minister

              	David Thompson
            


            
              	Independence

              	From the United Kingdom
            


            
              	-

              	Date

              	30 November 1966
            


            
              	Area
            


            
              	-

              	Total

              	431km( 199th)

              167 sqmi
            


            
              	-

              	Water(%)

              	negligible
            


            
              	Population
            


            
              	-

              	July 2006estimate

              	279,000( 174th)
            


            
              	GDP( PPP)

              	2006estimate
            


            
              	-

              	Total

              	$4.9 billion( 149th)
            


            
              	-

              	Per capita

              	$17,610( 39th)
            


            
              	HDI(2007)

              	▲ 0.892(high)( 31st)
            


            
              	Currency

              	Barbadian dollar ($) ( BBD)
            


            
              	Time zone

              	( UTC-4)
            


            
              	Internet TLD

              	.bb
            


            
              	Calling code

              	+1 (246)
            

          


          Barbados (Portuguese word for bearded-ones, pronounced /bɑrˈbeɪdoʊz, -dɒs/), situated just east of the Caribbean Sea, is an independent island nation in the western Atlantic Ocean. At roughly 13 North of the equator and 59 West of the prime meridian, the country lies in the southern Caribbean region, where it is considered a part of the Lesser Antilles. Its closest island neighbours are Saint Vincent & the Grenadines and Saint Lucia to the west. To the south lies Trinidad and Tobagowith which Barbados now shares a fixed official maritime boundaryand also the South American mainland. Barbados's total land area is about 430 square kilometres (166 square miles), and is primarily low-lying, with some higher regions in the country's interior. The highest point in Barbados is Mount Hillaby in the parish of Saint Andrew. The geological composition of Barbados is thought to be of non-volcanic origin and is predominantly composed of limestone- coral formed by subduction of the South American plate colliding with the Caribbean plate. The island's climate is tropical, with constant trade winds off the Atlantic Ocean serving to keep temperatures mild. Some less developed areas of the country contain tropical woodland and mangroves. Other parts of the interior which contribute to the agriculture industry are dotted with large sugarcane estates and wide, gently sloping pastures, with panoramic views down to the coast.


          Barbados's human development index ranking is consistently among the top 50 in the world. For example, in 2006, it was ranked 31st in the world, and third in the Americas, behind Canada and the United States.


          


          History


          


          Etymology


          According to accounts by descendants of the aboriginal Arawak tribes on other local islands, the original name for Barbados was Ichirouganaim.


          The origin of the name "Barbados" is controversial. The Portuguese, en route to Brazil are credited as the first Europeans to discover and name the island. It is a matter of conjecture whether the word "bearded" refers to the long, hanging roots of the bearded fig-tree ( Ficus citrifolia), indigenous to the island, to bearded Caribs inhabiting the island, or to the foam spraying over the outlying reefs giving the impression of a beard. In 1519, a map produced by the Genoese mapmaker Vesconte de Maggiola showed and named Barbados in its correct position north of the island of Dominica.


          


          Early history


          The first indigenous people were Amerindians who arrived here from Venezuela around approximately 350-400 B.C. The Arawak people were the second wave of migrants, arriving from South America around 800. In the thirteenth century, the Caribs arrived from South America in the third wave, displacing both the Arawak and the Salodoid-Barrancoid . For the next few centuries, the Caribs  like the Arawak and the Salodoid-Barrancoid  lived in isolation on the island.


          The Portuguese then briefly claimed Barbados from the mid 1500s to the 1600s; and may have seized the indigenous Caribs on Barbados and used them as slave labour. Other Caribs are believed to have fled the island to neighbouring islands. Apart from possibly displacing the Caribs, the Portuguese left little impact and by the 1610s, they left for South America leaving the island uninhabited.


          


          British colonial rule


          British sailors who landed on Barbados in 1625 arrived at the site of present-day Holetown. At the time it was inhabited only by the feral pigs descended from those left behind by the Portuguese. From the arrival of the first British settlers in 16271628 until independence in 1966, Barbados was under uninterrupted British control. Nevertheless, Barbados always enjoyed a large measure of local autonomy. Its House of Assembly began meeting in 1639. Among the initial important British figures was Sir William Courten.


          With the increased implementation of slave codes, which created differential treatment between Africans and the white settlers, the island became increasingly unattractive to poor whites. Black or slave codes were implemented in 1661, 1676, 1682, and 1688. In response to these codes, several slave rebellions were attempted or planned during this time, but none succeeded. However, an increasingly repressive legal system caused the gap between the treatment of typically white indentured servants and black slaves to widen. Imported slaves became much more attractive for the rich planters who would increasingly dominate the island not only economically but also politically. Some have speculated that, because the Africans could withstand tropical diseases and the climate much better than the white slave population, the white population decreased. This is inconsistent with the fact that many poor whites simply migrated to neighbouring islands and remained in tropical climates. Nevertheless, as those poor whites who had or acquired the means to emigrate often did so, and with the increased importation of African slaves, Barbados turned from mainly Celtic in the seventeenth century to overwhelmingly black by the nineteenth century.


          Barbados eventually had one of the world's biggest sugar industries after Jews from Brazil introduced the sugarcane to the island in the mid 1600s. This quickly replaced tobacco plantations on the islands which were previously the main export. As the sugar industry developed into its main commercial enterprise, Barbados was divided into large plantation estates that replaced the smallholdings of the early British settlers. Some of the displaced farmers moved to British colonies in North America, most notably North and South Carolina, Panama and British Guiana. To work the plantations, West Africans were transported and enslaved on Barbados and other Caribbean islands. The British abolished the slave trade in 1807. In 1816, the continuation of slavery caused the largest major slave rebellion in the island's history. 20,000 slaves from over seventy plantations rebelled. Whites were driven off of plantations, yet mass killings were avoided. Later termed Bussa's Rebellion after the slave ranger Bussa who with his assistants hated slavery, found the treatment of slaves on Barbados to be intolerable, and believed the political climate in the UK made the time ripe to peacefully negotiate with planters for freedom (Davis, p. 211, Northrup, p. 191). Brussa's Rebellion failed. One hundred and twenty died in combat or were immediately executed; another 144 were brought to trial and executed; remaining rebels were shipped off the island (Davis, pp. 212-213). Slavery was abolished in the British Empire eighteen years later in 1834. In Barbados and the rest of the British West Indian colonies, full emancipation from slavery was preceded by an apprenticeship period that lasted four years.
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          In 1884, the Barbados Agricultural Society sent a letter to Sir Francis Hincks requesting his private and public views on whether the Dominion of Canada would favourably entertain having the then colony of Barbados admitted as a member of the Canadian Confederation. Asked of Canada were the terms of the Canadian side to initiate discussions, and whether or not the island of Barbados could depend on the full influence of Canada in getting the change agreed to by the United Kingdom. Then in 1952 the Barbados Advocate newspaper polled several prominent Barbadian politicians, lawyers, businessmen, the Speaker of the Barbados House of Assembly and later as first President of the Senate, Sir Theodore Branker , Q.C. and found them to be in favour of immediate federation of Barbados along with the rest of the British Caribbean with complete Dominion Status within five years from the date of inauguration of the West Indies Federation with Canada.


          However, plantation owners and merchants of British descent still dominated local politics, owing to the high income qualification required for voting. More than 70% of the population, many of them disenfranchised women, were excluded from the democratic process. It was not until the 1930s that the descendants of emancipated slaves began a movement for political rights. One of the leaders of this movement, Sir Grantley Adams, founded the Barbados Labour Party, then known as the Barbados Progressive League , in 1938. A staunch supporter of the monarchy, Adams and his party demanded more rights for the poor and for the people. Progress toward a more democratic government in Barbados was made in 1942, when the exclusive income qualification was lowered and women were given the right to vote. By 1949 governmental control was wrested from the planters and, in 1958, Adams became Premier of Barbados.


          From 1958 to 1962, Barbados was one of the ten members of the West Indies Federation, an organisation doomed by nationalistic attitudes and by the fact that its members, as British colonies, held limited legislative power. Adams served as its first and only "Premier", but his leadership failed in attempts to form similar unions, and his continued defence of the monarchy was used by his opponents as evidence that he was no longer in touch with the needs of his country. Errol Walton Barrow, a fervent reformer, became the new people's advocate. Barrow had left the BLP and formed the Democratic Labour Party as a liberal alternative to Adams' conservative government. Barrow instituted many progressive social programmes, such as free education for all Barbadians, and the School Meals system. By 1961, Barrow had replaced Adams as Premier and the DLP controlled the government.


          With the Federation dissolved, Barbados had reverted to its former status, that of a self-governing colony. The island negotiated its own independence at a constitutional conference with the United Kingdom in June 1966. After years of peaceful and democratic progress, Barbados finally became an independent state within the Commonwealth of Nations on November 30, 1966, with Errol Barrow its first Prime Minister.


          


          Government and politics
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          Barbados has been an independent state in the Commonwealth since November 30, 1966. It functions as a constitutional monarchy and parliamentary democracy, modeled on the British Westminster system, with Elizabeth II, Queen of Barbados, as head of state and the Prime Minister as the head of the government. Its Parliament comprises thirty seats. It has been proposed that Barbados become a republic with a president replacing the Barbadian sovereign; this issue is still being debated, as the island has been stable and governmentally autonomous for decades.


          Barbados is a full and participating member of the Caribbean Community (CARICOM), the Caribbean (CARICOM) Single Market and Economy (CSME), the Caribbean Court of Justice (CCJ), which pertains only to Barbados and Guyana but is expected to replace the UK Privy Council for the entire English-speaking Caribbean eventually, and the Association of Caribbean States (ACS).


          Barbados has a two party system, the two dominant parties being the ruling Democratic Labour Party and the Barbados Labour Party. The Barbados Labour Party (BLP) had been in government for fifteen years, since 1993 until the 2008 general election. Under this administration, the Former Prime Minister, The Right Honourable Owen S. Arthur also acted as the Regional Leader of the CSM (Caribbean Single Market). The Right Honorable David Thompson is the Prime Minister of Barbados.


          


          Geography


          
            [image: Map of Barbados]

            
              Map of Barbados
            

          


          
            [image: Beach near Bridgetown, Barbados.]

            
              Beach near Bridgetown, Barbados.
            

          


          Barbados is a relatively flat island, rising gently to the central highland region, the highest point being Mount Hillaby, in the Scotland District , at 340 metres (1,100ft) above sea level. The island is located in the Atlantic Ocean, to the east of the other Caribbean islands. The climate is tropical, with a rainy season from June to October.


          Barbados is often spared the worst effects of the region's tropical storms and hurricanes during the rainy season as its far eastern location in the Atlantic Ocean puts it just outside the principal hurricane strike zone, and a hurricane hits about every 26 years.


          In the parish of Saint Michael lies Barbados' capital and main city, Bridgetown. Locally Bridgetown is sometimes referred to as "The City", but the most common reference is simply "Town". Other towns scattered across the island include Holetown, in the parish of Saint James; Oistins, in the parish of Christ Church, and Speightstown, in the parish of Saint Peter.


          It is geologically composed of coral (90m/300ft thick). The land falls in a series of "terraces" in the west and goes into an incline in the east. Most of Barbados is circled by coral reefs.


          The climate is moderate tropical with two seasons; dry and wet. The dry season (Dec-May) and wet season (June- Nov) gives an annual rainfall of 40-90 inches (1,0002,300mm).


          


          Parishes
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          Barbados is divided into eleven administrative parishes:


          
            	Christ Church


            	Saint Andrew


            	Saint George


            	Saint James


            	Saint John


            	Saint Joseph


            	Saint Lucy


            	Saint Michael ( The Saint Michael in is capital Bridgetown. )


            	Saint Peter


            	Saint Philip


            	Saint Thomas

          


          


          Economy


          Historically, the economy of Barbados had been dependent on sugarcane cultivation and related activities, but in recent years it has diversified into the manufacturing and tourism sectors. Offshore finance and information services have become important foreign exchange earners, and there is a healthy light manufacturing sector. In recent years the Government has been seen as business-friendly and economically sound. Since the late 1990s the island has seen a construction boom, with the development and redevelopment of hotels, office complexes, and homes.


          The government continues its efforts to reduce unemployment, encourage direct foreign investment, and privatize remaining state-owned enterprises. Unemployment has been reduced from around 14 percent in the past to under 10 percent.


          
            [image: Circulating coins 2006]

            
              Circulating coins 2006
            

          


          The economy contracted in 2001 and 2002 due to slowdowns in tourism, consumer spending and the impact of the September 11, 2001 attacks, but rebounded in 2003 and has shown growth since 2004. Traditional trading partners include Canada, the Caribbean Community (especially Trinidad and Tobago), the United Kingdom and the United States.


          Business links and investment flows have become substantial: as of 2003 the island saw from Canada C$25 billion in investment holdings, placing it as one of Canada's top five destinations for Canadian Foreign Direct Investment (FDI). Businessman Eugene Melnyk of Toronto, Canada, is said to be Barbados' richest permanent resident.


          It is thought that the year 2006 will turn out to have been one of the busiest years for building construction ever in Barbados, as the building-boom on the island has entered a final stage for several multi-million dollar projects across the island..


          


          Transport


          Transport on the island is good, with 'route taxis', called "ZR's" (pronounced "Zed-Rs" not "Zee-Rs"), travelling to most points on the island. These small buses can at times be crowded, but will usually take the more scenic routes to destinations. They generally depart from the capital Bridgetown or from Speightstown in the northern part of the island.
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          The island of Barbados's lone airport is the Sir Grantley Adams International Airport (GAIA) ( IATA identifier BGI). It receives daily flights by several major airlines from points around the globe, as well as several smaller regional commercial airlines and charters. The airport serves as the main air-transportation hub for the Eastern Caribbean. It is undergoing a US$100 million upgrade and expansion.


          There are three bus systems running seven days a week (though less frequently on Sundays), and a ride on any of them costs $1.50 BBD. The smaller buses from the two privately-owned systems ("ZRs" and "minibuses") can give change; the larger blue and yellow buses from the government-operated Barbados Transport Board system cannot. Most routes require a connection in Bridgetown. Some drivers within the competitive privately owned systems are reluctant to advise persons to use competing services, even if those would be more suitable.


          Some hotels also provide visitors with shuttles to points of interest on the island from outside the hotel lobby. The island also has plenty of taxis for hire, though they can be expensive. Visitors also have the option of transport by car, presuming that they have a driver's licence (issued in their native country). There are several locally-owned and -operated vehicle rental agencies in Barbados but there are no multi-national car-rental agencies such as Avis, Europcar or Hertz.


          There is also a helicopter shuttle service, which offers air taxi services to a number of sites around the island, mainly on the West Coast tourist belt. Air and water traffic is regulated by the Barbados Port Authority.


          


          Tourist information
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          The island is well developed, and there are internationally-known hotels offering world-class accommodation. Time-shares are available, and many of the smaller local hotels and private villas which dot the island have space available if booked in advance. The southern and western coasts of Barbados are popular, with the calm light blue Atlantic Ocean and their fine white and pinkish sandy beaches. Along the island's east coast the Atlantic Ocean side are tumbling waves which are perfect for light surfing, but a little bit risky due to under-tow currents.


          Shopping districts are popular in Barbados, with ample duty-free shopping. There is also a festive night-life in mainly tourist areas such as the Saint Lawrence Gap. Other attractions include wildlife reserves, jewellery stores, scuba diving, helicopter rides, golf, festivals (the largest being the annual crop over festival July/Aug), sightseeing, cave exploration, exotic drinks and fine clothes shopping.


          


          Attractions, landmarks and points of interest


          Tourism accounts for almost one half of the economy. Name / Parish Location:


          
            
              	
                - Christ Church


                
                  	Graeme Hall Nature Sanctuary


                  	St. Lawrence Gap

                


                - St. Andrew


                
                  	Cherry Tree Hill


                  	Morgan Lewis Windmill


                  	Chalky Mount potteries

                


                - St. George


                
                  	Gun Hill Signal Station


                  	Francia Great House


                  	Orchid World

                

              

              	
                - St. James


                
                  	Folkestone Marine Park

                


                - St. John


                
                  	Codrington College


                  	St. John Parish Church

                


                - St. Joseph


                
                  	Andromeda Gardens


                  	Flower Forest


                  	Hackleton's Cliff

                

              

              	
                - St. Lucy


                
                  	Animal Flower Cave


                  	Little Bay, Barbados|Little Bay

                


                - St. Michael


                
                  	Barbados Historical Museum


                  	Bridgetown Synagogue and Cemetery


                  	Bussa Emancipation Statue


                  	Garrison Savannah


                  	Kensington Oval

                

              

              	
                - St. Peter


                
                  	Barbados Wildlife Reserve


                  	Farley Hill National Park

                


                - St. Philip


                
                  	Sunbury Plantation

                


                - St. Thomas


                
                  	Harrison's Cave


                  	Welchman Hall Gully


                  	Sharon Moravian Church


                  	Clifton Hill Moravian Church

                

              
            

          


          List of: Cities, towns and villages in Barbados.


          
            	Bridgetown


            	Speightstown


            	Holetown


            	Oistins

          


          


          Demographics
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          Barbados has a population of about 279,000 and a population growth rate of 0.33% (Mid-2005 estimates). Close to 90 percent of all Barbadians (also known colloquially as Bajan) are of African descent ("Afro-Bajans"), mostly descendants of the slave labourers on the sugar plantations. The remainder of the population includes groups of Europeans ("Anglo-Bajans" / "Euro-Bajans") mainly from the United Kingdom, the Republic of Ireland, Chinese locally known as Bajan-Chiney, Bajan Hindus from India and Muslims from Bangladesh and Pakistan, and an influential "Arab-Bajans" group mainly of Christian Syrians and Lebanese descent. On the island are many people of Creole descent, a mixture of Afro-Caribbean and European descent (Primarily British, Irish and Portuguese).


          Other groups in Barbados include people from the United Kingdom ( Barbadian Britons), United States and Canada. Barbadians who return after years of residence in the U.S. are called "Bajan Yankees"; this term is considered derogatory by some.


          The country's official language is English, the local dialect of which is referred to as Bajan, spoken by most. In religion, most Barbadians are Protestant Christians (67%), chiefly of the Anglican Church, but there are other Protestant, Roman Catholic, Jehovah's Witness, Hindu, Muslim and Jewish minorities. Barbados is a chief destination for emigrants from the South American nation of Guyana. The biggest communities outside the Afro-Caribbean community are:


          
            	The Indo-Guyanese, an important part of the economy due to the increase of immigrants from partner country Guyana. There are reports of a growing Indo-Bajan diaspora originating from Guyana and India. They introduced soca-chutney , roti and many Indian dishes to Barbados' culture. Mostly from southern India and Hindu states, these 'Desi' peoples are growing in size but smaller than the equivalent communities in Trinidad & Guyana; Hinduism is one of Barbados' growing religions.


            	Euro-Bajans have settled in Barbados since the 1500s, originating from England, Portugal, Ireland and Scotland. More commonly they are known as " White Bajans", although some carry Afro-Caribbean traces and vice-versa. Euro-Bajans introduced folk music, such as Irish music and Highland music, and certain place names, such as "Scotland", a mountainous region, and "Trafalgar Square" in Bridgetown, now renamed "Heroes Square".


            	Chinese-Barbadians (or, as they are known on the island, "Bajan-Chineys") are a small portion of Barbados' Asian demographics, smaller than the equivalent communities of Jamaica and Trinidad. Most if not all first arrived in the 1940s during the Second World War, originating mainly from the then British territory of Hong Kong. Many Chinese-Bajans have the surnames Chin, Chynn or Lee, although other surnames prevail in certain areas of the island. Chinese food and culture is becoming part of everyday Bajan culture.


            	Lebanese and Syrians form the Middle Eastern community on the island and make up 89% of the Muslim population. Middle-Eastern Barbadians are often perceived to be the most successful group in business, along with the Chinese Bajans. During the Arab Israeli Wars, many Syrians and Lebanese headed for the West Indies to escape conflict and poverty in the Middle East. Also Jewish people arrived in Barbados around the same time, creating the biggest synagogue in the West Indies.


            	Latin Americans have been migrating to the island since the 18th century, due to the close proximity, many Venezuelans had migrated to Barbados as labourers via Trinidad. Brazilian Jews, Colombians and Panamanians have also lived on the island. The Spanish language is now being encouraged to be taught in Barbadian schools over French.

          


          


          Culture


          The influence of the English on Barbados is more noticeable than on other islands in the West Indies. A good example of this is the island's national sport: cricket. Barbados has brought forth several great cricket players, including Garfield Sobers and Frank Worrell.


          Citizens are officially called Barbadians; Barbados' residents, however, colloquially refer to themselves or the products of the country as "Bajan". The term "Bajan" may have come from a localized pronunciation of the word Barbadian which at times can sound more like "Bar-bajan".


          The largest carnival-like cultural event which takes place on the island is the Crop Over festival. As in many other Caribbean and Latin American countries, Crop Over is an important event for many people on the island, as well as the thousands of tourists that flock to the island to participate in the annual events. The festival includes musical competitions and other traditional activities. It gets under way from the beginning of July, and ends with the costumed parade on Kadooment Day, held on the first Monday of August.


          Barbados retains a strong British influence and is referred to by its neighbours as "Little England".


          Another name associated with Barbados is "Bim" or "Bimshire". According to the National Cultural Foundation of Barbados, "Bim" was a word commonly used by slaves. It derives from the phrase "bi mu" from an Igbo phrase, meaning "my people." In colloquial or literary contexts, "Bim" can also take a more deific tone, referring to the "goddess" Barbados.


          


          Sports in Barbados


          As in other Caribbean countries of British descent, cricket is a favourite sport. In addition to several warm-up matches and six "Super Eight" matches, Barbados hosted the final of the 2007 Cricket World Cup.


          In golf, the Barbados Open is an annual stop on the European Seniors Tour. In December 2006 the WGC-World Cup took place at the country's Sandy Lane resort on the Country Club course, an eighteen-hole course designed by Tom Fazio.


          Motorsports also play a role, with Rally Barbados occurring each summer and currently being listed on the FIA NACAM calendar.


          Netball is also popular with women in Barbados.


          



          


          National symbols


          


          Flower
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          The national flower is the Pride of Barbados or Caesalpinia pulcherrima (L.) Sw., which grows across the island.


          


          Flag


          The tridented centered within the flag is a representation of the mythological Neptune, god of the sea. The trident in its original unbroken form was taken from the former colonial seal, which itself was replaced by the current coat of arms. Used within the national flag, the left and right shafts of the trident were then designed as 'broken' representing the nation of Barbados breaking away from its historical and constitutional ties as a former colony.


          The three points of the trident represent in Barbados the three principles of democracy - "government of, for and by the people." The broken trident is set in a centered vertical band of gold representing the sands of Barbados' beaches. The gold band itself is surrounded on both sides by vertical bands of ultramarine (blue) representing the sea and sky of Barbados.


          The design for the flag was created by Grantley W. Prescod and was chosen from an open competition arranged by the Barbados government. Over a thousand entries were received.


          


          Golden Shield


          The Golden Shield in the coat of arms carries two " Pride of Barbados" flowers and the "bearded" fig tree ( Ficus citrifolia or Ficus barbata), which was common on the island at the time of its settlement by the British and may have contributed to Barbados being so named.


          


          Coat of arms


          The coat of arms depicts two animals which are supporting the shield. On the left is a " dolphin", symbolic of the fishing industry and sea-going past of Barbados. On the right is a pelican, symbolic of a small island named Pelican Island that once existed off the coast of Bridgetown. Above the shield is the helmet of Barbados with an extended arm clutching two sugar-cane stalks. The "cross" formation made by the cane stalks represents the saltire cross upon which Saint Andrew was crucified. On the base of the Coat of Arms reads "Pride and Industry" in reference to the country's motto.


          


          International rankings


          
            	- GDP - ( PPP) per capita:

              
                	2004: ranked 59 of 232 countries & territories -- $ 15,700 59th

              

            


            	Economist, The, Worldwide quality-of-life index:

              
                	2005 ranked 33 out of 111 countries 33rd

              

            


            	Heritage Foundation/The Wall Street Journal, Index of Economic Freedom countries:

              
                	2005 ranked 32 of 155 countries 32nd

              

            


            	International Telecommunication Union, Digital Access Index (Top 10 in Americas):

              
                	2002: ranked 45 of 178 countries 45th

              

            


            	
              Literacy rate, countries by literacy rate - by UNDP

              
                	2005: ranked 23rd of 177 countries -- 99.7%

              

            


            	Reporters without borders:

              
                	2004: N/A

              

            


            	Save the Children, State of the World's Mothers:

              
                	2004: N/A

              

            


            	Transparency International, Corruption Perceptions Index:

              
                	2004: ranked 21 out of 146 countries surveyed 21st

              

            


            	
              UN, Human Development Index (HDI):

              
                	2006: ranked 31st out of 177 countries 31st (3rd in the Americas, after Canada and the United States).


                	2005: ranked 30th out of 177 countries 30th


                	2004: ranked 29th out of 177 countries 29th


                	2003: ranked 27th out of 175 countries 27th


                	2002: ranked 31st out of 173 countries 31st


                	2001: ranked 31st out of 162 countries 31st


                	2000: ranked 30th out of 174 countries 30th


                	1999: ranked 29th out of 174 countries 29th


                	1998: N/A

              

            


            	World Economic Forum, Global Competitiveness Report/Growth Competitiveness Index:

              
                	2006-2007: ranked 31st out of 125 countries 31st (Barbados' debut to the list)

              

            


            	World Economic Forum, The Global Information Technology Report 2006-2007's " Networked Readiness Index":

              
                	2006-2007: ranked 40th out of 122 countries 40th (Barbados' debut to the list)

              

            


            	World Bank:

              
                	Total GDP per capita

                  
                    	2003 (World Bank): ranked 38 -- $ 15,712

                  

                


                	Total GDP (nominal)

                  
                    	2003: ranked 138 -- $ 2,628

                  

                

              

            

          


          This article contains material from the CIA World Factbook (2000 edition) which, as a US government publication, is in the public domain. This article contains material from the CIA World Factbook (2003 edition) which, as a US government publication, is in the public domain.
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                  Extinct in the Wild( IUCN 3.1)
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              (Linnaeus, 1758)
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                  Felis leo Linnaeus, 1758

                  Panthera leo berberisca
                

              
            

          


          The Barbary Lion, Atlas lion or Nubian lion (Panthera leo leo) is a subspecies of lion that has become extinct in the wild. There are around forty in captivity in Europe, with less than a hundred in zoos around the world.


          The Barbary lion formerly ranged in North Africa from Morocco to Egypt. The last known Barbary lion in the wild was shot in the Atlas Mountains in 1922. The Barbary lion was believed to be extinct in captivity as well. However, possible Barbary lion individuals or descendants have been located in zoos and circus populations within the last three decades.


          The Barbary lion is often considered to be the heaviest of the lion subspecies; the calculated weight for the males is 400-600 lbs (180 to 270 kg) and females 220-400 lbs (100 to 180 kg), approximately the weight of Bengal Tigers. Many experts however believed that such weights are greatly exaggerated and the Barbary lion is perhaps similar in size to the sub-Saharan lion. However, there is no reliable reference about the real size of this subspecies.


          The two other primary predators of northern Africa, the Atlas bear and Barbary Leopard, are now extinct, or close to extinction.


          


          Barbary lions in captivity and possible surviving individuals
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          In the Middle Ages, the lions kept in the menagerie at the Tower of London were Barbary lions, as shown by DNA testing on the two well-preserved skulls excavated at the Tower in 1937. The skulls have been radiocarbon dated to AD 1280-1385 and AD 1420-1480. Dr Nobuyuki Yamaguchi of the Wildlife Conservation Unit at the University of Oxford said the growth of civilizations along the Nile and in Sinai Peninsula by the beginning of the second millennium BC stopped genetic flow, thereby isolating lion populations. The lion survived in the wild in northernwestern Africa in what is now current day Libya, Tunisia, Algeria and Morocco until about 100 years ago..


          In the 19th century and the early 20th century Barbary lions were often kept in zoos and circus menageries. The lions in the Tower of London were transferred to more humane conditions at the London Zoo in 1835, on the orders of the Duke of Wellington. One famous purebred Barbary lion named "Sultan" lived in the London Zoo in 1896.
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          Another one is known from Leipzig. Currently there are several dozen individuals in captivity believed to be Barbary lions: Port Lympne Wild Animal Park has twelve specimens descended from animals owned by the King of Morocco. In addition, eleven animals believed to be Barbary lions were found in Addis Ababa zoo, descendants of animals owned by Emperor Haile Selassie.


          In the past scientists believed that the distinct sub-species status of the Barbary lion was established by its seemingly fixed external morphology, particularly its heavier mane. However, it is now known that various extrinsic factors influence the colour and size of all lions' manes, such as ambient temperature. As the cooler ambient temperature in European and North American zoos has been found to produce Barbary-like manes on ordinary lions, this characteristic is now considered an inappropriate marker for identifying Barbary ancestry.


          In 2005, Mitochondrial DNA research revealed that a lion specimen from Neuwied Zoo is not of sub-Saharan origin according to its mitochondrial lineage and, thus, very likely a descendant of a Barbary lion.


          Despite this, Mitochondrial DNA research published in 2006 does support the distinctness of the Barbary lions as a sub-species. The results found a unique mtDNA haplotype to be present in some of those museum specimens believed to be of Barbary descent. This may be a good molecular marker for identifying -- and excluding -- other potential Barbary lions. The mtDNA results revealed that five tested samples of lions from the famous collection of the King of Morocco are not, according to this criterion, maternally Barbary.


          


          The Barbary Lion Project


          The former popularity of the Barbary Lion as a zoo animal provides the only hope to ever see it again in the wild in North Africa. After years of research into the science of the Barbary Lion and stories of surviving examples, WildLink International, in collaboration with Oxford University, launched their ambitious International Barbary Lion Project. They are using the very latest DNA techniques to identify the DNA 'fingerprint' of the Barbary Lion subspecies. WildLink International has taken bone samples from remains of Barbary Lions in museums across Europe, like those in Brussels, Paris, Turin and others. These samples are returned to Oxford University where the science team is extracting the DNA sequence that identifies the Barbary as a separate subspecies. Although the Barbary is officially extinct, WildLink International had identified a handful of lions in captivity around the world that are descended from the original Barbary Lion, like the royal lions in Temara Zoo in Rabat, Morocco. These descendants will be tested against the DNA fingerprint and the degree of any hybridisation (from crossbreeding) can then be determined. The best candidates will then enter a selective breeding programme that will ' breed back' the Barbary Lion. The final phase of the project will see the lions released into a National Park in the Atlas Mountains of Morocco. WildLink International has since become unavailable. The project is now indefinitely on hold until the funds can be raised. As recently, six Barbary lions were released to Aquila Private Game Reserve in South Africa two hours from Cape Town to restore the Cape lion.


          


          Asiatic Lion - an Asian relative


          In 1968, a study on the skulls of the Barbary, extinct Cape, Asiatic, and other African lions showed that the same skull characteristics - the very narrow postorbital bar - existed in only the Barbary and the Asiatic lion skulls. This shows that there may have been a close relationship between the lions from Northernmost Africa and Asia. It is also believed that the South European Lion that became extinct in A.D. 80-100, could have represented the connecting link between the North African and Asiatic lions. It is believed that Barbary lions possess the same belly fold (hidden under all that mane) that appears in the Asian lions today.
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          The Barbary Macaque (Macaca sylvanus) is a macaque with just a stub of a tail. Found in the Atlas Mountains of Algeria and Morocco with a small, possibly introduced, population in Gibraltar, the Barbary Macaque is one of the best-known Old World monkey species. Besides humans, they are the only primates that live freely in Europe. Although the species is commonly referred to as the "Barbary Ape", the Barbary Macaque is a true monkey, not an ape. Confusion as to the name could have arisen from the fact that apes are tailless.


          


          Appearance


          This monkey is yellowish-brown to grey with lighter undersides, growing to a maximum size of 75 cm (30 in) and 13 kg (29 lb). Its face is a dark pink and its tail is vestigial. The front limbs of this monkey are longer than its hind limbs. Females are somewhat smaller than males.


          


          Ecology


          Dwelling in forests of cedar, pine and oak, the Barbary Macaque may frequent elevations of 2,100 m (6,900 ft) or more. It is a diurnal animal, dividing its time more or less equally between arboreal and terrestrial territory. Mostly herbivorous, this monkey feeds on leaves, roots, and fruit, but will also eat insects. By day, the Barbary Macaque patrols a territory which may span several square kilometers; it peacefully co-exists with other primate species, sharing watering holes without incident. The Barbary Macaque moves about energetically on all fours, occasionally rising erect on its hind limbs to survey for threats.


          The Barbary Macaque is a gregarious monkey, forming mixed groups of several females and males; the troop of 10 to 30 individuals is matriarchal, with its hierarchy determined by lineage to the lead female. Unlike other macaques, the males participate in rearing the young; much time is spent playing and grooming with them. In this way, a strong social bond is formed between a male and his offspring, both the male's own and those of others in the troop. This may be a result of selectiveness on the part of the females, who seem to prefer highly parental males.


          
            [image: Female Barbary macacque with young suckling at Mediterranean Steps, Gibraltar.]

            
              Female Barbary macacque with young suckling at Mediterranean Steps, Gibraltar.
            

          


          The mating season runs from November through March. After a gestation period of 147 to 192 days, typically one baby per female is born; twins are a rarity. The monkeys reach maturity at 3 to 4 years of age, and may live for 20 years or more.
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              Two Macaques grooming in the UK
            

          


          


          Status


          The habitat of the Barbary Macaque is under threat from increased logging activity; they are listed as vulnerable by the IUCN Red List. Local farmers see the monkeys as pests worthy of extermination. Once common throughout northern Africa and southern Europe, there are estimated to be just 1,200 to 2,000 Barbary Macaques left.


          


          Human use


          Many of the mistaken ideas about human physiology contained in the writings of Galen are apparently due to his use of these animals, the anthropoid available to him, in dissections. Strong cultural taboos of his location prevented his performing any actual dissections of human cadavers, even in his role as physician and teacher of physicians.


          


          Gibraltar population


          
            [image: A macaque in Gibraltar.]

            
              A macaque in Gibraltar.
            

          


          The last wild population in Europe is that of Gibraltar, which unlike that of North Africa is thriving. At present there are some 230 animals in five troops occupying the area of the Upper Rock, though occasional forays into the town may result in damages to personal property.


          
            Retrieved from " http://en.wikipedia.org/wiki/Barbary_Macaque"
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              	Coordinates:

              Time zone: CET ( GMT +1)

              - summer: CEST (GMT +2)
            


            
              	General information
            


            
              	Native name

              	Barcelona ( Catalan)
            


            
              	Spanish name

              	Barcelona
            


            
              	Nickname

              	Ciutat Comtal (City of Counts),

              Barna
            


            
              	Postal code

              	0800108080
            


            
              	Area code

              	+34 (Spain) + 93 (Barcelona)
            


            
              	Website

              	www.bcn.cat
            


            
              	Administration
            


            
              	Country

              	Spain
            


            
              	Autonomous Community

              	Catalonia
            


            
              	Province

              	Barcelona
            


            
              	Comarca

              	Barcelons
            


            
              	Administrative Divisions

              	10
            


            
              	Neighborhoods

              	45
            


            
              	Mayor

              	Jordi Hereu i Boher ( PSC)
            


            
              	Geography
            


            
              	Land Area

              	100.4 km
            


            
              	Altitude

              	12 m AMSL
            


            
              	Population
            


            
              	Population

              	1,605,602 (2006)
            


            
              	- rank in Spain:

              	2
            


            
              	Density

              	15,969 hab./km (2006)
            

          


          Barcelona ( Catalan IPA: [bəɾsəˈlonə], Spanish IPA: [baɾeˈlona]) is the capital and most populous city of Catalonia and the second largest city in Spain, with a population of 1,605,602 in 2006, while the population of the Metropolitan Area was 3,161,081. It is the central nucleus of the Urban Region of Barcelona, which relies on a population of 4,856,579. It is located on the Mediterranean coast () between the mouths of the rivers Llobregat and Bess and is limited to the west by the Serra de Collserola ridge (512m/1,680ft).


          Barcelona is a major economic centre with one of Europe's principal Mediterranean ports, and Barcelona International Airport is the second largest in Spain. Founded as a Roman city, Barcelona became the capital of the Counts of Barcelona and the Crown of Aragon. Besieged several times during its history, Barcelona is today an important cultural centre and a major tourist destination and has a rich cultural heritage. Particularly renowned are architectural works of Antoni Gaud and Llus Domnech i Montaner that have been designated UNESCO World Heritage Sites. The city is well known in recent times for hosting the 1992 Summer Olympics.


          As the capital of Catalonia, Barcelona houses the seat of the Catalan government, known as the Generalitat de Catalunya; of particular note are the executive branch, the parliament, and the Supreme Court of Catalonia. The city is also the capital of the county ( comarca) of the Barcelons.


          


          Names


          The name Barcelona comes from the ancient Iberian Phoenician Barkeno; Greek: ώ; Latin: Barcino, Barcelo and Barceno.


          During the Middle Ages, the city was variously known as Barchinona, Baralona, Barchelona, and Barchenona.


          


          History


          The foundation of Barcelona is the subject of two different legends. The first attributes the founding of the city to Hercules 400years before the building of Rome and that it was rebuilt by the Carthaginian Hamilcar Barca, father of Hannibal, who named the city Barcino after his family, in the 3rd century BC. The second legend attributes the foundation directly to Hamilcar Barca.


          About 15BC, the Romans redrew the town as a castrum (Roman military camp) centred on the "Mons Taber", a little hill near the contemporary city hall ( Plaa de Sant Jaume). Under the Romans, it was a colony with the surname of Faventia, or, in full, Colonia Faventia Julia Augusta Pia Barcino or Colonia Julia Augusta Faventia Paterna Barcino. Mela mentions it among the small towns of the district, probably as it was eclipsed by its neighbour Tarraco (modern Tarragona); but it may be gathered from later writers that it gradually grew in wealth and consequence, favoured as it was with a beautiful situation and an excellent harbour. It enjoyed immunity from imperial burdens. The city minted its own coins; some from the era of Galba survive.


          Some important Roman ruins are exposed under the Plaa del Rei, entrance by the city museum ( Museu d'Histria de la Ciutat), and the typically Roman grid-planning is still visible today in the layout of the historical centre, the Barri Gtic ("Gothic Quarter"). Some remaining fragments of the Roman walls have been incorporated into the cathedral. The cathedral, also known as basilica La Seu is said to have been founded in 343. The city was conquered by the Visigoths in the early fifth century, by the Moors in the early eighth century, reconquered from the emir in 801 by Charlemagne's son Louis who made Barcelona the seat of Carolingian " Spanish Marches" (Marca Hispanica), a buffer zone ruled by the Count of Barcelona. Barcelona was still a Christian frontier territory when it was sacked by Al-Mansur in 985.


          The Counts of Barcelona became increasingly independent and expanded their territory to include all of Catalonia, later the Crown of Aragon which conquered many overseas possessions, ruling the western Mediterranean Sea with outlying territories in Naples and Sicily and as far as Athens in the thirteenth century. The forging of a dynastic link between the Crowns of Aragon and Castile marked the beginning of Barcelona's decline.


          


          Geography


          
            [image: Barcelona as seen from space]

            
              Barcelona as seen from space
            

          


          Barcelona is located on the northeast coast of the Iberian Peninsula, facing the Mediterranean Sea, on a plateau approximately 5km (3mi) wide limited by the mountain range of Collserola, the Llobregat river to the south-west and the Bess river to the north. This plateau has 170km (66sqmi), of which 101km (38.9 sqmi) are occupied by the city itself. It is 160km (100 mi) south of the Pyrenees and the Catalonian border with France.


          Collserola, part of the coastal mountain range, shelters the city to the north-west. Its highest point, the peak of Tibidabo, 512m (1,680ft) high, offers striking views over the city and is topped by the 288.4m (946.2ft) Torre de Collserola, a telecommunications tower that is visible from most of the city. Barcelona is peppered with small hills, most of them urbanized and that gave their name to the neighbourhoods built upon them, such as Carmel (267m), Putxet (181m) and Rovira (261m). The escarpment of Montjuc (173m), situated to the southeast, overlooks the harbour and is topped by Montjuc castle, a fortress built in the 1718th centuries to control the city as a replacement for the Ciutadella. Today, the fortress is a museum and Montjuc is home to several sporting and cultural venues, as well as Barcelona's biggest park and gardens.


          The city borders are the municipalities of Santa Coloma de Gramenet and Sant Adri de Bess to the north; L'Hospitalet de Llobregat and Esplugues de Llobregat to the south; the Mediterranean Sea to the east; and Montcada i Reixac and Sant Cugat del Valls to the west.


          


          Climate
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          Barcelona has a Mediterranean climate, with mild, humid winters and warm, dry summers. January and February are the coldest months, averaging temperatures of 10 C (50 F). Snowfalls are so rare that they are remembered as special events. July and August are the hottest months, averaging temperatures of 30C (86F). The highest recorded maximum temperature in the city itself is 38.6C. At the Fabra Observatory, situated on the Tibidabo hill, the record summer temperature is 39.8C (103.6F). However, it should be noted that the observatory is situated in the hills above the city near Collserola park - an area where the impact of the "heat island" effect is likely to be diminished.


          


          Cityscape


          
            [image: The entrance to Gaudí's "Park Güell"]

            
              The entrance to Gaud's "Park Gell"
            

          


          


          Parks


          Barcelona contains 68 municipal parks, divided into 12historic parks, 5thematic (botanical) parks, 45urban parks and 6forest parks. They range from vest-pocket parks to large recreation areas. The parks cover 10% of the city (549.7 ha/1,358.3 acres), growing about 10ha (25 acres) per year, with a proportion of 18.1 square metres (195 sqft) of park area per inhabitant.


          Of Barcelona's parks, Montjuc is the largest, with 203 ha located on the mountain of the same name. It is followed by Ciutadella Park (situated in the place of the old military citadel and which houses the Parliament building, the zoo and several museums; 31ha/76.6 acres including the zoo), the Guinard Park (19ha/47.0 acres), Park Gell (designed by Antoni Gaud; 17.2ha/42.5 acres), Oreneta Castle Park (also 17.2ha/42.5 acres), Diagonal Mar Park (13.3ha/32.9 acres, inaugurated in 2002), Nou Barris Central Park (13.2ha/32.6 acres), Can Drag Sports Park and Poblenou Park (both 11.9ha/29.4 acres) and the Labyrinth Park (9.10ha/22.5 acres), named after the garden maze it contains. A part of the Collserolla Park is also within the city limits.


          


          Beaches
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              Barceloneta beach
            

          


          Barcelona has seven beaches, totalling 4.5km (2.8 mi) of coastline. Sant Sebasti and Barceloneta beaches, both 1,100m (3,610ft) in length, are the largest, oldest and the most frequented beaches in Barcelona. The Olympic port separates them from the other city beaches: Nova Icria, Bogatell, Mar Bella, Nova Mar Bella and Llevant. These beaches (ranging from 400 to 640m/1,300 to 2,100ft) were opened as a result of the city restructuring to host the 1992 Summer Olympics, when a great number of industrial buildings were demolished. At present, the beach sand is replenished from quarries given that storms regularly remove large quantities of material. Greenpeace has criticized the beaches as environmentally unsustainable and as prejudicial to sea bed flora and fauna. The 2004 Universal Forum of Cultures left the city a large concrete bathing zone sited near the municipal incinerator and a sewage treatment plant.


          


          Other


          The area around the Plaa Catalunya makes up the city's historical centre and, alongside the upper half of Avinguda Diagonal, is the main commercial area of the city. Barcelona has several commercial complexes, like L'Illa in the higher part of the Diagonal avenue and Diagonal Mar in the lowest, La Maquinista, Glries in the place of the same name and the Maremagnum by the port.


          Barcelona has several skyscrapers, the highest being the Hotel Arts and its twin the Torre Mapfre, both 154m (505ft) high, followed by the newest Torre Agbar 144m (472ft) high.


          


          Demographics
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              Demographic evolution, 19002005, according to the Spanish Instituto Nacional de Estadstica
            

          


          According to Barcelona's City Council, Barcelona's population as of 2006- 06-01 was 1,673,075people, while the population of the Metropolitan Area was 3,161,081. It is the central nucleus of the Urban Region of Barcelona, which relies on a population of 4,856,579.


          The population density of Barcelona was 15,779inhabitants per square kilometer (40,867/sqmi), with Eixample being the most populated district. 62% of the inhabitants were born in Catalonia, with a 23.5% coming from the rest of Spain. Of the 13.9% from other countries, a proportion which has more than tripled since 2001 when it was 3.9%, the majority come from (in order) Ecuador, Peru, Morocco, Colombia, Argentina, Italy, Pakistan and China.


          95% of the population understand Catalonia's native Catalan language, while 74.6% can speak it, 75% can read it, and 47.1% can write it, thanks to the linguistic immersion educational system. While most of the population state they are Roman Catholic (208churches), there are also a number of other groups, including Evangelical (71locations, mostly professed by Roma), Jehovah's Witnesses (21 Kingdom Halls) and Buddhists (13locations), and a growing number of Muslims due to immigration.


          In 1900, Barcelona had a population of 533,000 people, which grew steadily but slowly until 1950, when it started absorbing an height number of people from other less-industrialized parts of Spain. Barcelona's population peaked in 1979 with 1,906,998 people, and fell throughout the 1980s and 1990s as more people sought a higher quality of life in outlying cities in the Barcelona Metropolitan Area. After bottoming out in 2000 with 1,496,266 people, the city's population began to rise again as younger people started to return, causing a great increase in housing prices.


          


          Economy
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              International Convention Centre
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              Barcelona's old harbour
            

          


          Barcelona has a long-standing mercantile tradition. Less well known is that it was one of the earliest regions in continental Europe to begin industrialization, beginning with textile related works at the end of the eighteenth century but really gathering momentum in the mid nineteenth century, when it became a major center for the production of textiles and machinery. Since then, manufacturing has played a large role in its history. The traditional importance in textiles is still reflected in Barcelona's importance as a major fashion centre. In summer 2006, Barcelona became an host for the prestigious Bread & Butter urban fashion fair. The fair was so successful that, starting in 2007, Barcelona became the only host for Bread & Butter, that closed its original Berlin location.


          As in other modern cities, the manufacturing sector has long since been overtaken by the services sector, though it remains important. The most important industries today are textile, chemistry, pharmaceutical, motor, electronic and printing. In the services sector, the most important are the logistics, publishing, telecommunications and computer sectors.


          Drawing upon its tradition of creative art and craftsmanship, Barcelona is nowadays also known for its award-winning industrial design. Barcelona also has several congress halls, notably Fira de Barcelona (Trade Fair), that host a quickly growing number of national and international events each year, which had also meant the opening of new hotels each year. The Port of Barcelona is an important Mediterranean port, both for general containers cargo and for cruise ships.


          Barcelona has one of the highest costs of living in Spain, and occupying the 31st position in the world rank according to a report by Mercer Human Resource.


          


          Government and administrative divisions


          Barcelona is governed by a city council formed by 41 city councilors, elected for a four-year term by universal suffrage. As one of the two biggest cities in Spain, Barcelona is subject to a special law articulated through the Carta Municipal (Municipal Law). A first version of this law was passed in 1960 and amended later, but the current version was approved in March 2006. According to this law, Barcelona's city council is organized in two levels: a political one, with elected city councilors, and one executive, which administrates the programs and executes the decisions taken on the political level. This law also gives the local government a special relationship with the central government and it also gives the mayor wider prerogatives by the means of municipal executive commissions. It expands the powers of the city council in areas like telecommunications, city traffic, road safety and public safety. It also gives a special economic regime to the city's treasury and it gives the council a veto in matters that will be decided by the central government, but that will need a favourable report from the council.


          The Comissi de Govern (Government Commission) is the executive branch, formed by 24 councilors, led by the Mayor, with 5 lieutenant-mayors and 17 city councilors, each in charge of an area of government, and 5 non-elected councilors. The plenary, formed by the 41 city councilors, has advisory, planning, regulatory, and fiscal executive functions. The six Commissions del Consell Municipal (City council commissions) have executive and controlling functions in the field of their jurisdiction. They are composed by a number of councilors proportional to the number of councilors each political party has in the plenary. The city council has jurisdiction in the fields of city planning, transportation, municipal taxes, public highways security through the Guardia Urbana (the municipal police), city maintenance, gardens, parks and environment, facilities (like schools, nurseries, sports centres, libraries, etc.), culture, sports, youth and social welfare. Some of these competencies are not exclusive, but shared with the Generalitat de Catalunya or the central Spanish government.


          The executive branch is led by a Chief Municipal Executive Officer which answers to the Mayor. It is made up of departments which are legally part of the city council and by separate legal entities of two tipes: autonomous public departments and public enterprises.


          The seat of the city council is on the Plaa Sant Jaume, opposite the seat of Generalitat de Catalunya. Since the coming of the Spanish democracy, Barcelona has been governed by the PSC, first with an absolute majority and later in coalition with ERC and ICV. Since the May 2007 elections, PSC is governing in minority only with IC, since ERC decided against a renewal of the previous coalition. The second most voted party in Barcelona is CiU, followed by PP, both currently in the opposition.


          


          Districts


          Since 1997, the city has been divided into 10administrative districts (districtes in Catalan, distritos in Spanish), each one with its own council led by a city councillor. The composition of each district council depends on the number of votes each political party had in that district, so a district can be led by a councillor from a different party than the executive council.


          The districts are based mostly on historical divisions. Several of the city's districts are former towns annexed by the city of Barcelona in the eighteenth and nineteenth centuries that still maintain their own distinct character. The official names of these districts are in the Catalan language.


          


          Neighbourhoods
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              Districts
            

          


          
            	Ciutat Vella ("Old City"): El Raval (also known in Spanish as the Barrio Chino, (" Chinatown"), the Barri Gtic ("Gothic Quarter"), La Barceloneta and the Barri de la Ribera.


            	Eixample: Sant Antoni, Esquerra de l'Eixample ("the left side of the Eixample" facing away from the sea), Dreta de l'Eixample ("the right side of the Eixample"), Barri de la Sagrada Famlia, Fort Pienc, Sant Antoni


            	Sants Montjuc: Poble Sec, La Marina, La Font de La Guatlla, La Bordeta, Hostafrancs, Sants, Badal.


            	Les Corts: Les Corts, La Maternitat, Pedralbes.


            	Sarri-Sant Gervasi: Tres Torres, Sarri, Vallvidrera, Bonanova, Sant Gervasi, Putxet-Farr, Galvany.


            	Grcia: Vallcarca, El Coll, La Salut, Grcia, El Camp d'en Grassot


            	Horta-Guinard: Horta, El Carmel, La Teixonera, El Guinard (Alt i Baix), La Clota, La Vall D'Hebron, Montbau


            	Nou Barris: Can Peguera, Porta, Canyelles, Ciutat Meridiana, Guineueta, Prosperitat, Vallbona, Verdum, Vilapicina, Roquetes, Trinitat Vella, Trinitat Nova, Torre Bar, Torre Llobeta and Tur de la Peira.


            	Sant Andreu: La Sagrera, Congrs, Trinitat Vella, Bon Pastor, Sant Andreu, Navas, Bar de Viver


            	Sant Mart: Diagonal Mar, Fort Pius, San Mart de Provenals, Poble Nou, La Verneda, El Clot, Vila Olmpica del Poblenou.

          


          


          Education


          Barcelona has a well-developed higher education system of public universities. Most prominent among these is the University of Barcelona, a world-renowned research and teaching institution with campuses around the city. Barcelona is also home to the Polytechnic University of Catalonia, the newer Pompeu Fabra University and, in the private sector, the Ramon Llull University encompassing internationally renowned institutions like ESADE Business School. The Autonomous University of Barcelona, another public university, is located in Bellaterra, a town in the Metropolitan Area.


          The city has a network of public schools, from nurseries to high schools, under the responsibility of the city council (though the student subjects are the responsibility of the Generalitat de Catalunya). There are also many private schools, some of them Roman Catholic. Like other cities in Spain, Barcelona now faces the integration of a large number of immigrant children from Latin America, Africa and Asia.


          


          Culture
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              The faade of the Liceu, as viewed from La Rambla
            

          


          Barcelona's cultural roots go back 2000 years. To a greater extent than the rest of Catalonia, where Catalonia's native Catalan is more dominant, Barcelona is a bilingual city: Catalan and Spanish are both official languages and widely spoken. The Catalan spoken in Barcelona, Central Catalan, is the one closest to standard Catalan. Since the arrival of democracy, the Catalan culture (very much repressed during the dictatorship) has been promoted, both by recovering works from the past and by stimulating the creation of new works. Barcelona is designated as a world-class city by the Globalization and World Cities Study Group and Network.


          


          Entertainment and performing arts


          Barcelona has many venues for live music and theatre, including the world-renowned Gran Teatre del Liceu opera theatre, the Teatre Nacional de Catalunya, the Teatre Lliure and the Palau de la Msica Catalana concert hall. Barcelona also is home to the Snar Music Festival which takes place around June every year, and to the Barcelona and Catalonia National Symphonic Orchestra (Orquestra Simfnica de Barcelona i Nacional de Catalunya, usually known as OBC) is the largest symphonic orchestra in Catalonia. In 1999, the OBC inaugurated its new venue in the brand-new Auditorium (l'Auditori). It performs around 75 concerts per season and its current director is Eiji Oue. It has a thriving alternative music scene, with groups such as The Pinker Tones receiving international attention.


          


          Museums
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              Barcelona Museum of Contemporary Art (MACBA)
            

          


          Barcelona houses a great number of museums, which cover different areas and eras. The National Museum of Art of Catalonia possesses a well-known collection of Romanesque art while the Barcelona Museum of Contemporary Art focuses on post-1945 Catalan and Spanish art. The Fundaci Joan Mir, Picasso Museum and Fundaci Antoni Tpies hold important collections of these world-renowned artists.


          Several museums cover the fields of history and archeology, like the City History Museum, the Museum of the History of Catalonia, the Archaeology Museum of Catalonia, the Barcelona Maritime Museum and the private-owned Egiptian Museum. The Erotic museum of Barcelona is among the most peculiar ones, while Cosmocaixa is a science museum that received the European Museum of the Year Award in 2006.


          


          Architecture
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              The Sagrada Famlia church, Gaudi's masterpiece
            

          


          The Barri Gtic ("Gothic Quarter" in Catalan) is the centre of the old city of Barcelona. Many of the buildings date from medieval times, some from as far back as the Roman settlement of Barcelona. Catalan modernisme architecture (often known as Art Nouveau in the rest of Europe), developed between 1885 and 1950 and left an important legacy in Barcelona. A great number of these buildings are World Heritage Sites. Especially remarkable is the work of architect Antoni Gaud, which can be seen throughout the city. His best known work is the immense but still unfinished church of the Sagrada Famlia, which has been under construction since 1882, and is still financed by private donations. As of 2007, completion is planned for 2026.


          Barcelona won the 1999 RIBA Royal Gold Medal for its architecture, the first (and as of 2007, only) time that the winner has been a city, and not an individual architect.


          


          World Heritage Sites in Barcelona


          
            	Works of Llus Domnech i Montaner, Palau de la Msica Catalana and Hospital de Sant Pau, included in the list in 1997.


            	Works of Antoni Gaud, including Park Gell, Palau Gell, Casa Mil, Casa Vicens, Sagrada Famlia (Nativity faade and crypt), Casa Batll, Crypt in Colonia Gell. The first three works were inscribed as a World Heritage Site in 1984. The other four were added as extensions to the site in 2005.

          


          Sports


          Barcelona has a long sporting tradition and hosted the successful 1992 Summer Olympics as well as several matches from the 1982 Football World Cup. It has also been host to the X FINA World Championships and twice of the Eurobasket.


          FC Barcelona is a sports club best known for its football team, one of the biggest in Europe, twice winner of the UEFA Champions League. FC Barcelona also has teams in the Spanish basketball ACB league ( AXA FC Barcelona), the handball ASOBAL league ( FC Barcelona-Cifec), and the roller hockey league. The club's museum is the second most visited in Catalonia. RCD Espanyol is the city's other Liga football team. Barcelona also has other clubs in lower categories, like CE Europa and UE Sant Andreu.


          Barcelona has two UEFA 5-star rated football stadiums: FC Barcelona's Camp Nou and the Estadi Olmpic Llus Companys, used for the 1992 Olympics and the current home of Espanyol, pending completion of the club's new stadium.


          The Open Seat God, a 50-year-old ATP Tour International Series Gold tennis tournament, is held annually in the facilities of the Reial Club de Tenis Barcelona (Barcelona Royal Tennis Club). Several popular running competitions are organized year-round in Barcelona: Cursa del Corte Ingls (with about 60,000 participants each year), Cursa de la Merc, Cursa Jean Bouin, Milla Sagrada Famlia and the San Silvestre. Also, each Christmas, a swimming race across the port is organized. Near Barcelona, in Montmel, the 131,000 capacity Circuit de Catalunya racetrack hosts the Formula One Spanish Grand Prix and the Catalan motorcycle Grand Prix. Barcelona has also become very popular with skateboarders, which has led to a new anti-skateboarding law, which came into effect in 2006.


          


          Transportation and infrastructures


          


          Airports


          Barcelona is served by Barcelona International Airport in the town of El Prat de Llobregat, about 3km (2mi) from Barcelona. It is the second-largest airport in Spain, and the largest on the Mediterranean coast. It is a main hub for Vueling Airlines and Clickair, and also a focus for Spanair, Air Europa and Iberia. The airport mainly serves domestic and European destinations, but some airlines offer destinations in Asia and the United States. The airport is connected to the city by highway, commuter train and scheduled bus service. The airport handled 32,800,570 passengers in 2007. A new terminal is being built, and it is expected to enter service in 2008.


          Sabadell Airport is a smaller airport in the nearby town of Sabadell, devoted to pilot training, advertising flights, aerotaxi and private flights. Some low-cost airlines, like Ryanair and Martinair, prefer to use Girona-Costa Brava Airport, situated about 90km (56mi) to the north of Barcelona and Reus Airport, situated 77km (48mi) to the south.


          


          Seaport


          
            [image: The footbridge that connects the Port Vell to the Maremagnum.]

            
              The footbridge that connects the Port Vell to the Maremagnum.
            

          


          
            [image: The Port of Barcelona building, in the Port Vell area.]

            
              The Port of Barcelona building, in the Port Vell area.
            

          


          The Port of Barcelona has a 2000-year history and a great contemporary commercial importance. It is Europe's ninth largest container port, with a trade volume of 2.3 million TEU's in 2006. The port is managed by the Port Authority of Barcelona. Its 7.86km (3sqmi) are divided into three zones: Port Vell (the Old Port), the commercial port and the logistics port ( Barcelona Free Port). The port is undergoing an enlargement that will double its size thanks to diverting the mouth of the Llobregat river 2km (1mi) to the south.


          The Port Vell area also houses the Maremagnum (a commercial mall), a multiplex cinema, the IMAX Port Vell and an aquarium.


          


          Public transportation


          
            [image: Barcelona taxi]

            
              Barcelona taxi
            

          


          Barcelona is served by a comprehensive local public transport network that includes a metro, a bus network, two separate tram networks (one of them, the Tramvia Blau, connects to the Funicular del Tibidabo), and several funiculars and aerial cable cars. The Barcelona Metro network comprises nine lines, identified by an "L" followed by the line number as well as by individual colours. Most of the network is operated by the Transports Metropolitans de Barcelona (TMB), but three lines are FGC commuter lines that run through the city. When finished, the L9 will be the second longest underground metro line in Europe with 42.6 km; only shorter than London's 76 km Central Line.


          The TMB also operates the city's tram networks, known as Trambaix and Trambess, and the city's daytime bus network, as well as a tourist bus service. The night bus network, known as Nitbus, is operated by Mohn. Transports Ciutat Comtal operates the regular Tomb Bus (along the Diagonal avenue) and Aerobus (to the airport) services. Other companies operate services that connect the city with towns in the metropolitan area.


          The Funicular de Montjuc climbs the Montjuc hill. The Vallvidrera and Funicular de Tibidabo funiculars climb the Tibidabo hill. The city has two aerial cable cars: one to the Montjuc castle and another that runs via Torre Jaume I and Torre Sant Sebastia over the port.


          Barcelona is a major hub for RENFE, the Spanish state railway network, and its main intercity train station is Barcelona-Sants station. The AVE high-speed rail system was recently extended from Madrid to Tarragona in southern Catalonia, and is expected to reach Barcelona by 2007. Renfe cercanas/rodalies and the Ferrocarrils de la Generalitat de Catalunya (FGC) run Barcelona's widespread commuter train service.


          The Estaci del Nord (Northern Station), a former train station that was renovated for the 1992 Olympic Games, now serves as the terminus for long-distance and regional bus services.


          Barcelona has a metered taxi fleet governed by the Institut Metropolit del Taxi (Metropolitan Taxi Institute), composed of more than 10,000 cars. Most of the licenses are in the hands of self-employed drivers. With their black and yellow livery, Barcelona's taxis are easily spotted.


          On March 22, 2007, Barcelona's City Council started the Bicing service, a bicycle service understood as a public transport. Once the user has their user card, they can take a bicycle from any of the 100 stations spread around the city and use it anywhere the urban area of the city, and then leave it at another station. The service has been a success, with 50,000 subscribed users in three months.


          


          Roads and highways


          Barcelona is belted by two Rondes, Ronda de Dalt (on the mountain side) and Ronda del Litoral (alongside the coast), two partially covered fast highways with several exits that allow to bypass the city.


          The city's main arteries include Diagonal Avenue, which crosses the city in diagonal (hence the name); Meridiana Avenue which leads to Glries and connects with Diagonal Avenue and Gran Via de les Corts Catalanes, which crosses the city from north to south, including the centre of the city.


          


          Sister cities


          Barcelona has a sister relationships with the following cities (chronological order):


          
            
              	
                
                  	[image: Flag of Japan] Kobe, Japan, 1993

                

              

              	
                
                  	[image: Flag of the United Arab Emirates] Dubai, United Arab Emirates, 2006

                

              
            

          


          Other forms of cooperation and city friendship similar to the twin city programmes:


          
            	[image: Flag of Serbia] Ni, Serbia

          


          


          Other sights
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              	Barclays PLC
            


            
              	[image: Barclays Logo]
            


            
              	Type

              	Public (LSE: BARC, NYSE: BCS, TYO: 8642)
            


            
              	Founded

              	1690
            


            
              	Headquarters

              	London, England, UK
            


            
              	Keypeople

              	Marcus Agius, Chairman

              John Varley, Chief Executive
            


            
              	Industry

              	Banking
            


            
              	Products

              	Banking

              Investment banking

              Investment management
            


            
              	Revenue

              	▲22,170 million GBP ( 2006)
            


            
              	Operating income

              	▲7,136 million GBP ( 2006)
            


            
              	Net income

              	▲4,571 million GBP ( 2006)
            


            
              	Employees

              	118,000 ( 2006)
            


            
              	Website

              	www.barclays.com
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              The Barclays Group is based in One Churchill Place, Canary Wharf
            

          


          Barclays PLC is a major global financial services provider operating in Europe, the United States, the Middle East, Latin America, Australia, Asia and Africa. It is a holding company that is listed in London, New York and Tokyo. It operates through its subsidiary Barclays Bank PLC. It is also the current sponsor of the English Premier League.


          Barclays PLC is the 18th largest company in the world according to Forbes Global 2000 rankings (2007 list). Barclays PLC is the largest company in the world by assets ($1,949.17 billion), the 4th largest financial services provider in the world by Tier 1 capital ($32.5 billion), and the 15th largest in the banking industry by market capitalization ($94.79 billion). It is the third largest bank in the United Kingdom based on market capitalization.


          The bank's headquarters are at One Churchill Place in Canary Wharf, in London's Docklands, having moved there in May 2005 from Lombard Street in the City of London.


          


          History


          This bank traces its roots back to 1690 in London. The name "Barclays" became associated with the business in 1736. The bank took its name from Alexander and David Barclay, who provided credit to transatlantic slave traders.


          


          Timeline


          
            	1896  Several banks in London and the English provinces, notably Backhouse's Bank of Darlington and Gurney's Bank of Norwich, unite under the banner of Barclays and Co


            	19051916  Acquisitions of small English banks extends the branch network


            	1918  Barclays amalgamates with the London, Provincial and South Western Bank


            	1919  The British Linen Bank was acquired by Barclays Bank though it retained a separate board of directors and continued to issue its own bank notes.


            	1965  Barclays establishes a US affiliate, Barclays Bank of California in San Francisco.


            	1966  Barclaycard launched, the first credit card in the UK


            	1967  Barclays unveils the first ATM cash machine at Enfield, north London.


            	1969  Planned merger with Martins Bank and Lloyds Bank; forbidden by the Mergers and Monopolies Commission


            	1969  Acquisition of Martins Bank allowed


            	1969  The British Linen Bank subsidiary sold to the Bank of Scotland in exchange for a 25% stake


            	1985  Barclays Bank and Barclays Bank International merge. As part of the corporate reorganisation, the former Barclays Bank PLC becomes a group holding company, renamed as Barclays PLC. UK retail banking is integrated under the former BBI, and renamed Barclays Bank PLC.


            	1986  Barclays sells its South African operations under the Barclays National Bank name after protests against Barclays' involvement in South Africa and its apartheid government.


            	1986  Buys de Zoete & Bevan and Wedd Durlacher to form BZW, to take advantage of Big Bang on the London Stock Exchange


            	1988  Barclays sells Barclays Bank of California to Wells Fargo Bank, N.A.


            	1994  Edgar Pearce, the "Mardi Gras Bomber", begins a terror campaign against the bank and the supermarket chain Sainsbury's


            	1996  Buys Wells Fargo Nikko Investment Advisors (WFNIA) and merges it with BZW Investment Management to form Barclays Global Investors


            	1998  BZW business is broken up and parts sold to Credit Suisse First Boston. Retains debt business which forms the foundation of what is now Barclays Capital.


            	1999  In an unusual move as part of the trend at the time for free ISPs, Barclays launches an internet service called Barclays.net. This entity is acquired by British Telecom in 2001.


            	2000  Acquisition of Woolwich plc (formerly the Woolwich Building Society)


            	2001  Barclays closes 171 branches in the UK, many of them in rural communities. Calls itself "THE BIG BANK" but this is quickly given a low profile after a series of embarrassing PR stunts.


            	2003  Barclays buys American credit card company Juniper Bank from CIBC, re-branding it as "Barclays Bank Delaware". Acquisition of Banco Zaragozano, the 11th Spanish bank.


            	2005  Barclays seals 2.6bn takeover of Absa Group Limited, South Africa's largest retail bank, acquiring a 54% stake on July 27


            	2006  Barclays purchases HomEq servicing corporation for $469 million in cash from Wachovia Corp.


            	2006  Acquisition of the financial website Comparetheloan


            	2006  Barclays announces plans to rebrand Woolwich branches as Barclays, migrating Woolwich customers onto Barclays accounts and migrating back-office processes onto Barclays systems. The Woolwich brand will be used for Barclays mortgages.


            	2007  Barclays announces that it has purchased the naming rights to the Barclays Centre, a proposed 18,000-seat arena in Brooklyn, New York, where the New Jersey Nets plan to relocate.


            	2007  Barclays announces a merger with (effectively a takeover of) the Dutch bank ABN Amro. This prompts a separate bid for the Dutch bank from a consortium led by the RBS Group and comprising of the Belgian bank Fortis and the Spanish bank Santander, under the name RFS (Royal/Fortis/Santander}.


            	2007  Barclays agrees to purchase Equifirst Corporation from Regions Financial Corporation for $225 million.


            	2007  Barclays withdraws a bid for ABN Amro allowing RBS to succeed with their offer.

          


          


          Constituents of the Barclays Group


          
            	Barclays Bank PLC


            	Mercers Debt Collection Agency


            	Barclays Bank Delaware (formerly Barclaycard US, originally Juniper Bank, acquired 2003)


            	Barclays Retail Bank  UK clearing bank


            	Barclays Commercial Bank  Dealing with medium and larger corporate UK business. UK banks


            	Barclays Wealth  Stockbrokers, Offshore and Private bank


            	Barclays Private Clients International Ltd.  subsidiary based in the Isle of Man with branches in the Channel Islands


            	Barclays Private Equity


            	Barclaycard  Global credit card business


            	Barclaycard US  Separate from the Barclaycard global operation, this is the corporation's US credit card operation (formerly known as "Juniper Bank"). Issues branded credit cards such as US Airways, Midwest Airlines, Frontier Airlines MasterCard, Airtran Airways Visa card, and Apple Store Visa and MasterCard accounts.


            	Barclays Capital  Investment bank


            	Barclays Global Investors  Investment management company


            	Woolwich plc  UK mortgage brand


            	Barclays Africa  To be transferred to ABSA (South Africa)


            	Barclays Spain


            	Barclays Portugal


            	Barclays France


            	Absa Group Limited (South Africa)


            	Firstplus Financial Group PLC

          


          


          Key management


          


          Board of Directors


          
            	Marcus Agius - Chairman


            	Sir Nigel Rudd - Deputy Chairman


            	Fulvio Conti - Non Executive Director


            	Sir Richard Broadbent - Senior Independent Director


            	Richard Leigh Clifford - Non Executive Director


            	Professor Dame Sandra Dawson - Non Executive Director


            	Sir Andrew Likierman - Non Executive Director


            	Stephen Russell - Non Executive Director


            	Sir John Sunderland - Non Executive Director


            	Dr. Danie Cronj - Non Executive Director, Chairman of Absa

          


          


          Corporate Executives


          
            	John Varley - Chief Executive Officer


            	Robert E. Diamond, Jr. - President


            	Frits Seegers - Executive Vice President, Global Retail & Commercial Banking


            	Paul Idzik - Executive Vice President, and Chief Operating Officer


            	Christopher Lucas - Executive Vice President, and Chief Financial Officer


            	Mark Harding - Executive Vice President, and Chief Legal Officer


            	Gary Hoffman - Vice President, and Group Vice Chairman

          


          


          Organizational structure


          Barclays is headed by Marcus Agius, the Group Chairman, who joined the Board on 1 September 2006 and succeeded Matthew Barrett as Chairman from 1 January 2007. Agius is also the senior executive Director of the BBC and was formerly Chairman of BAA PLC, Chairman of Lazard in London and a Deputy Chairman of Lazard LLC until 31 December 2006.


          Reporting directly to the Group Chairman is John Varley, the Group Chief Executive, who is responsible for the strategic direction and planning of all Barclays operations. Varley was appointed to the role in September 2004 prior to which he served as Deputy Chief Executive (January-September 2004) and Group Finance Director (2000-2003).


          The operating units of Barclays are grouped under two umbrellas; Investment Banking and Investment Management (IB&IM) and Global Retail and Commercial Banking (GRCB). IB&IM oversees three core operating units: Barclays Capital, Barclays Global Investors (BGI) and Barclays Wealth Management.


          GRCB oversees multiple operating units. Principally it has responsibility for UK Retail Banking (UKRB), Barclays Commercial Bank (formally UK Business Banking), Barclaycard and International Retail and Commercial Banking (IR&CB).


          
            [image: Branch of Barclays in Westminster]

            
              Branch of Barclays in Westminster
            

          


          


          Branches


          Barclays has many UK high street branches and it has also joined up with the Post Office Ltd to provide personal banking services to customers who live near a Post Office branch and those who need financial services such as secured or unsecured loans.


          Most Barclays branches have 24/7 ATMs. Barclays' customers and customers of many other banks can use Barclays ATMs free of charge.


          Barclays is a member of the Global ATM Alliance.


          


          Sponsorships


          Since 2004, Barclays has sponsored the Premier League and, from 2006, the Churchill Cup.


          Barclays also sponsored the Football League from 1987 until 1993, succeeding Today newspaper and being replaced by Endsleigh Insurance.


          


          Barclays' legal situation


          Currently, a South African activist group, the Jubilee South Africa backed Khulumani Support Group, is seeking reparations from Barclays in addition to Citigroup, BP, Royal Dutch Shell, Ford, GM, and Deutsche Bank for their roles indirectly supporting the apartheid government in South Africa during the 1970s and 1980s. The legal proceedings are being heard at the Second Circuit Court of Appeals in New York, and the South African Ministry of Justice is seeking dismissal of the case on the grounds that it undermines its national sovereignty.


          


          Planned merger with ABN AMRO


          In March 2007 Barclays announced plans to merge with ABN AMRO, the largest bank in the Netherlands. However, on 5 October 2007 Barclays announced that it had abandoned its bid, citing inadequate support by ABN shareholders. Fewer than 80% of shares had been tendered to Barclay's cash-and-shares offer. This left the consortium led by Royal Bank of Scotland free to proceed with its $99.9 billion counter-bid for ABN AMRO.


          To help finance its bid for ABN AMRO, Barclays sold a 3.1% stake to China Development Bank and a 3% stake to Temasek Holdings, the investment arm of the Singaporean government.


          


          Financial problems


          On 30 August 2007, Barclays was forced to borrow 1.6bn ($3.2bn) from the Bank of England sterling standby facility. This is made available as a last-resort when banks are unable to settle their debts to other banks at the end of daily trading.


          Despite rumours about liquidity at Barclays the loan was necessary due to a technical problem with their computerised settlement network. A Barclays spokesman was quoted as saying "There are no liquidity issues in the U.K markets. Barclays itself is flush with liquidity."


          On 9 November 2007, Barclays shares dropped 9% and were even temporarily suspended for a short period of time, due to rumours of a $10bn (4.8bn) exposure to bad debts in the US. However, a Barclays spokesman denied the rumours.


          Subsequent write-downs at the bank were announced to be 1 billion ($1.9 billion), much less than feared.
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              	General
            


            
              	Name, Symbol, Number

              	barium, Ba, 56
            


            
              	Chemical series

              	alkaline earth metals
            


            
              	Group, Period, Block

              	2, 6, s
            


            
              	Appearance

              	silvery white

              [image: ]
            


            
              	Standard atomic weight

              	137.327 (7) gmol1
            


            
              	Electron configuration

              	[Xe] 6s2
            


            
              	Electrons per shell

              	2, 8, 18, 18, 8, 2
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	3.51 gcm3
            


            
              	Liquid density at m.p.

              	3.338 gcm3
            


            
              	Melting point

              	1000 K

              (727 C, 1341 F)
            


            
              	Boiling point

              	2170 K

              (1897 C, 3447 F)
            


            
              	Heat of fusion

              	7.12  kJmol1
            


            
              	Heat of vaporization

              	140.3  kJmol1
            


            
              	Specific heat capacity

              	(25C) 28.07 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P(Pa)

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T(K)

                    	911

                    	1038

                    	1185

                    	1388

                    	1686

                    	2170
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	cubic body centered
            


            
              	Oxidation states

              	2

              (strongly basic oxide)
            


            
              	Electronegativity

              	0.89 (Pauling scale)
            


            
              	Ionization energies

              	1st: 502.9 kJ/mol
            


            
              	2nd: 965.2 kJ/mol
            


            
              	3rd: 3600 kJ/mol
            


            
              	Atomic radius

              	215  pm
            


            
              	Atomic radius (calc.)

              	253 pm
            


            
              	Covalent radius

              	198 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	paramagnetic
            


            
              	Electrical resistivity

              	(20C) 332 nm
            


            
              	Thermal conductivity

              	(300K) 18.4 Wm1K1
            


            
              	Thermal expansion

              	(25C) 20.6 mm1K1
            


            
              	Speed of sound (thin rod)

              	(20 C) 1620 m/s
            


            
              	Young's modulus

              	13 GPa
            


            
              	Shear modulus

              	4.9 GPa
            


            
              	Bulk modulus

              	9.6 GPa
            


            
              	Mohs hardness

              	1.25
            


            
              	CAS registry number

              	7440-39-3
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of barium
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	130Ba

                    	0.106%

                    	130Ba is stable with 74 neutrons
                  


                  
                    	132Ba

                    	0.101%

                    	132Ba is stable with 76 neutrons
                  


                  
                    	133Ba

                    	syn

                    	10.51 y

                    	

                    	0.517

                    	133Cs
                  


                  
                    	134Ba

                    	2.417%

                    	134Ba is stable with 78 neutrons
                  


                  
                    	135Ba

                    	6.592%

                    	135Ba is stable with 79 neutrons
                  


                  
                    	136Ba

                    	7.854%

                    	136Ba is stable with 80 neutrons
                  


                  
                    	137Ba

                    	11.23%

                    	137Ba is stable with 81 neutrons
                  


                  
                    	138Ba

                    	71.7%

                    	138Ba is stable with 82 neutrons
                  

                

              
            


            
              	References
            

          


          Barium (pronounced /ˈbɛəriəm/) is a chemical element. It has the symbol Ba, and atomic number 56. Barium is a soft silvery metallic alkaline earth metal. It is never found in nature in its pure form due to its reactivity with air. Its oxide is historically known as baryta but it reacts with water and carbon dioxide and is not found as a mineral. The most common naturally occurring minerals are the very insoluble barium sulfate, BaSO4 ( barite), and barium carbonate, BaCO3 ( witherite). Benitoite is a rare gem containing barium.


          


          Notable characteristics


          Barium is a metallic element that is chemically similar to calcium but more reactive. This metal oxidizes very easily when exposed to air and is highly reactive with water or alcohol, producing hydrogen gas. Burning in air or oxygen produces not just barium oxide (BaO) but also the peroxide. Simple compounds of this heavy element are notable for their high specific gravity. This is true of the most common barium-bearing mineral, its sulfate barite BaSO4, also called 'heavy spar' due to the high density (4.5 g/cm).


          


          Applications


          Barium has some medical and many industrial uses:


          
            	Barium compounds, and especially barite (BaSO4), are extremely important to the petroleum industry. Barite is used in drilling mud, a weighting agent in drilling new oil wells.


            	Barium sulfate is used as a radiocontrast agent for X-ray imaging of the digestive system (" barium meals" and " barium enemas").


            	Barium carbonate is a useful rat poison and can also be used in making bricks. Unlike the sulfate, the carbonate dissolves in stomach acid, allowing it to be poisonous.


            	An alloy with nickel is used in spark plug wire.


            	Barium oxide is used in a coating for the electrodes of fluorescent lamps, which facilitates the release of electrons.


            	The metal is a " getter" in vacuum tubes, to remove the last traces of oxygen.


            	Barium carbonate is used in glassmaking. Being a heavy element, barium increases the refractive index and luster of the glass.


            	Barite is used extensively in rubber production.


            	Barium nitrate and chlorate give green colors in fireworks.


            	Impure barium sulfide phosphoresces after exposure to the light.


            	Lithopone, a pigment that contains barium sulfate and zinc sulfide, is a permanent white that has good covering power, and does not darken in when exposed to sulfides.


            	Barium peroxide can be used as a catalyst to start an aluminothermic reaction when welding rail tracks together. It can also be used in green tracer ammunition.


            	Barium titanate was proposed in 2007 to be used in next generation battery technology for electric cars.


            	Barium Fluoride is used in infrared applications.


            	Barium is a key element in YBCO superconductors.

          


          


          History


          Barium ( Greek barys, meaning "heavy") was first identified in 1774 by Carl Scheele and extracted in 1808 by Sir Humphry Davy in England. The oxide was at first called barote, by Guyton de Morveau, which was changed by Antoine Lavoisier to baryta, from which "barium" was derived to describe the metal.


          


          Occurrence


          Because barium quickly becomes oxidized in air, it is difficult to obtain this metal in its pure form. It is primarily found in and extracted from the mineral barite which is crystallized barium sulfate. Because barite is so insoluble, it cannot be used directly for the preparation of other barium compounds. Instead, the ore is heated with carbon to reduce it to barium sulfide


          
            	BaSO4 + 2C  BaS + 2CO2

          


          The barium sulfide is then hydrolyzed or reacted with acids to form other barium compounds such as the chloride, nitrate, and carbonate.


          Barium is commercially produced through the electrolysis of molten barium chloride (BaCl2) Isolation (* follow):



          
            	( cathode) Ba2+* + 2e-  Ba


            	( anode) Cl-*  Cl2 (g) + e-

          


          


          Compounds


          The most important compounds are barium peroxide, barium chloride, sulfate, carbonate, nitrate, and chlorate.


          


          Isotopes


          Naturally occurring barium is a mix of seven stable isotopes. There are twenty-two isotopes known, but most of these are highly radioactive and have half-lives in the several millisecond to several minute range. The only notable exceptions are 133Ba which has a half-life of 10.51 years, and 137mBa (2.55 minutes).


          


          Precautions


          All water or acid soluble barium compounds are extremely poisonous. At low doses, barium acts as a muscle stimulant, while higher doses affect the nervous system, causing cardiac irregularities, tremors, weakness, anxiety, dyspnea and paralysis. This may be due to its ability to block potassium ion channels which are critical to the proper function of the nervous system.


          Barium sulfate can be taken orally because it is highly insoluble in water, and is eliminated completely from the digestive tract. Unlike other heavy metals, barium does not bioaccumulate. However, inhaled dust containing barium compounds can accumulate in the lungs, causing a benign condition called baritosis.


          Oxidation occurs very easily and, to remain pure, barium should be kept under a petroleum-based fluid (such as kerosene) or other suitable oxygen-free liquids that exclude air.


          Barium acetate could lead to death in high doses. Marie Robards poisoned her father with the substance in Texas in 1993. She was tried and convicted in 1996.
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              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Plantae

                  


                  
                    	Division:

                    	Magnoliophyta

                  


                  
                    	Class:

                    	Liliopsida

                  


                  
                    	Order:

                    	Poales

                  


                  
                    	Family:

                    	Poaceae

                  


                  
                    	Genus:

                    	Hordeum

                  


                  
                    	Species:

                    	H. vulgare

                  

                

              
            


            
              	Binomial name
            


            
              	Hordeum vulgare

              L.
            

          


          Barley (Hordeum vulgare) is an annual cereal grain, which serves as a major animal feed crop, with smaller amounts used for malting and in health food. It is a member of the grass family Poaceae. In 2005, barley ranked fourth in quantity produced and in area of cultivation of cereal crops in the world (560,000 km). The domesticated form (H. vulgare) is descended from wild barley (H. spontaneum). Both forms are diploid (2n=14 chromosomes). As wild barley is interfertile with domesticated barley, the two forms are often treated as one species, Hordeum vulgare, divided into subspecies spontaneum (wild) and subspecies vulgare (domesticated). The main difference between the two forms is the brittle rachis of the former, which enables seed dispersal in the wild.


          


          Crop history


          Wild barley comes from Epi- Paleolithic sites in the Levant, beginning in the Natufian. The earliest domesticated barley occurs at Aceramic Neolithic sites in the Near East such as the (PPN B) layers of Tell Abu Hureyra in Syria. Barley was one of the first crops domesticated in the Near East, at the same time as einkorn and emmer wheat.


          
            
              Barley in Egyptian hieroglyphs
            

            
              	jt barley determinative/ ideogram
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          Barley was alongside emmer wheat, a staple cereal of ancient Egypt, where it was used to make bread and beer; together, these were a complete diet. The general name for barley is jt (hypothetically pronounced "eat"); ma (hypothetically pronounced "SHE-ma") refers to Upper Egyptian barley and is a symbol of Upper Egypt. According to Deuteronomy 8:8, barley is one of the " Seven Species" of crops that characterize the fertility of the Promised Land of Canaan, and barley has a prominent role in the Israelite sacrifices described in the Pentateuch (see e.g. Numbers 5:15). A religious importance extended into the Middle Ages in Europe, and saw barley's use in justice, via alphitomancy and the corsned.


          In ancient Greece, the ritual significance of barley possibly dates back to the earliest stages of the Eleusinian Mysteries. The preparatory kykeon or mixed drink of the initiates, prepared from barley and herbs, was referred to in the Homeric hymn to Demeter, who was also called "Barley-mother".


          The practice was to dry the barley groats and roast them before preparing the porridge, according to Pliny the Elder's Natural History (xviii.72). This produces malt that soon ferments and becomes slightly alcoholic.


          Tibetan barley has been the only major staple food in Tibet for centuries. It is made into a flour product called tsampa.


          Palaeoethnobotanists have found that barley has been grown in the Korean Peninsula since the Early Mumun Pottery Period (c. 1500850 BCE) along with other crops such as millet, wheat, and legumes.


          


          As of 1881


          
            [image: Baled barley hay in Falcon, Colorado.]

            
              Baled barley hay in Falcon, Colorado.
            

          


          According to the 1881 Household Cyclopedia:


          
            Next to wheat the most valuable grain is barley, especially on light and sharp soils. It is a tender grain and easily hurt in any of the stages of its growth, particularly at seed time; a heavy shower of rain will then almost ruin a crop on the best prepared land; and in all the after processes greater pains and attention are required to ensure success than in the case of other grains. The harvest process is difficult, and often attended with danger; even the threshing of it is not easily executed with machines, because the awn generally adheres to the grain, and renders separation from the straw a troublesome task. Barley, in fact, is raised at greater expense than wheat, and generally speaking is a more hazardous crop. Except upon rich and genial soils, where climate will allow barley to be perfectly reared, it ought not to be cultivated.


            
              	Preparation of ground

            
Barley is chiefly taken after turnips, sometimes after peas and beans, but rarely by bad farmers either after wheat or oats, unless under special circumstances. When sown after turnips it is generally taken with one furrow, which is given as fast as the turnips are consumed, the ground thus receiving much benefit from the spring frosts. But often two, or more furrows are necessary for the fields last consumed, because when a spring drought sets in, the surface, from being poached by the removal or consumption of the crop, gets so hardened as to render a greater quantity of ploughing, harrowing and rolling necessary than would otherwise be called for. When sown after beans and peas, one winter and one spring ploughing are usually bestowed: but when after wheat or oats, three ploughings are necessary, so that the ground may be put in proper condition. These operations are very ticklish in a wet and backward season, and rarely in that case is the grower paid for the expense of his labor. Where land is in such a situation as to require three ploughings before it can be seeded with barley, it is better to summer-fallow it at once than to run the risks which seldom fail to accompany a quantity of spring labor. If the weather be dry, moisture is lost during the different processes, and an imperfect braird necessarily follows; if it be wet the benefit of ploughing is lost, and all the evils of a wet seed time are sustained by the future crop. The quantity sown is different in different cases, according to the quality of the soil and other circumstances. Upon very rich lands eight pecks per acre [11 t/km] are sometimes sown; twelve [16 t/km] is very common, and upon poor land more is sometimes given. By good judges a quantity of seed is sown sufficient to ensure a full crop, without depending on its sending out offsets; indeed, where that is done few offsets are produced, the crop grows and ripens equally, and the grain is uniformly good.
          


          


          Production
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              	Top Ten Barley Producers 2005

              (million metric tonne)
            


            
              	[image: Flag of Russia]Russia

              	16.7
            


            
              	[image: Flag of Canada]Canada

              	12.1
            


            
              	[image: Flag of Germany]Germany

              	11.7
            


            
              	[image: Flag of France]France

              	10.4
            


            
              	[image: Flag of Ukraine]Ukraine

              	9.3
            


            
              	[image: Flag of Turkey]Turkey

              	9.0
            


            
              	[image: Flag of Australia]Australia

              	6.6
            


            
              	[image: Flag of the United Kingdom]United Kingdom

              	5.5
            


            
              	[image: Flag of the United States]United States

              	4.6
            


            
              	[image: Flag of Spain]Spain

              	4.4
            


            
              	World Total

              	138
            


            
              	Source:

              UN Food & Agriculture Organization (FAO)
            

          


          Barley was grown in about 100 countries worldwide in 2005. The world production in 1974 was 148,818,870 tonnes, showing little change in the amount of barley produced worldwide.


          


          Cultivars
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              Barley
            

          


          Barley can be divided by the number of kernel rows in the head. Two forms have been cultivated; two-row barley (formerly known as Hordeum distichum but now also classed as Hordeum vulgare), and six-row barley (Hordeum vulgare). In two-row barley only one spikelet at each node is fertile; in the four-row and six-row forms, all three are fertile. A four-row type (formerly classed as (Hordeum tetrastichum) is actually a six-row type with very lax structure.


          Two-row barley is the oldest form, wild barley having two rows as well. Two-row barley has a lower protein content than six-row barley and thus more fermentable sugars content. High protein barley is best suited for animal feed. Malting barley is usually lower protein ('low grain nitrogen', usually produced without a late fertilizer application) which shows more uniform germination, needs shorter steeping, and has less protein in the extract that can make beer cloudy. Two-row barley is traditionally used in English ale style beers. Six-row barley is common in some American lager style beers, whereas two-row malted summer barley is preferred for traditional German beers. Four-row is unsuitable for brewing.


          Barley is widely adaptable and is currently a major crop of the temperate areas where it is grown as a summer crop and tropical areas where it is sown as a winter crop. Its germination time is anywhere from 1 to 3 days. Barley likes to grow under cool conditions but is not particularly winter hardy.


          


          Uses
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              Oats, barley, and some products made from them.
            

          


          
            
              	Raw barley

              Nutritional value per 100g (3.5 oz)
            


            
              	Energy 350 kcal  1470 kJ
            


            
              	
                
                  
                    	Carbohydrates  

                    	77.7 g
                  


                  
                    	- Sugars 0.8 g
                  


                  
                    	- Dietary fibre 15.6 g 
                  


                  
                    	Fat

                    	1.2 g
                  


                  
                    	Protein

                    	9.9 g
                  


                  
                    	Thiamin (Vit. B1) 0.2 mg 

                    	15%
                  


                  
                    	Riboflavin (Vit. B2) 0.1 mg 

                    	7%
                  


                  
                    	Niacin (Vit. B3) 4.6 mg 

                    	31%
                  


                  
                    	Pantothenic acid (B5) 0.3 mg

                    	6%
                  


                  
                    	Vitamin B6 0.3 mg

                    	23%
                  


                  
                    	Folate (Vit. B9) 23 g

                    	6%
                  


                  
                    	Vitamin C 0.0 mg

                    	0%
                  


                  
                    	Calcium 29.0 mg

                    	3%
                  


                  
                    	Iron 2.5 mg

                    	20%
                  


                  
                    	Magnesium 79.0 mg

                    	21%
                  


                  
                    	Phosphorus 221 mg

                    	32%
                  


                  
                    	Potassium 280 mg 

                    	6%
                  


                  
                    	Zinc 2.1 mg

                    	21%
                  

                

              
            


            
              	Percentages are relative to US

              recommendations for adults.

              Source: USDA Nutrient database
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              Beer
            

          


          Half of the United States' barley production is used as an animal feed. A large part of the remainder is used for malting and is a key ingredient in beer and whisky production. Two-row barley is traditionally used in German and English beers, and six-row barley was traditionally used in American beers. Both varieties are in common usage in America now. Non-alcoholic drinks such as barley water and mugicha (popular in Korea and Japan) are also made from unhulled barley. Barley is also used in soups and stews, particularly in Eastern Europe. A small amount is used in health foods and coffee substitutes.


          Barley is more tolerant of soil salinity than wheat, which might explain the increase of barley cultivation on Mesopotamia from the 2nd millennium BC onwards. Barley is not as cold tolerant as the winter wheats (Triticum aestivum), fall rye (Secale cereale) or winter Triticale (X TricticaleWitt.), but may be sown as a winter crop in warmer areas of the world such as Australia.


          Barley must have its fibrous outer hull removed before it can be eaten. Barley grains with their hulls still on are called covered barley or 'hulled barley". Once the grain has had the inedible hull removed, it is called dehulled barley. At this stage, the grain still has its bran and germ, which are nutritious. Dehulled barley is considered a whole grain, and is a popular health food. Pearl barley or pearled barley is hulled barley which has been processed further to remove the bran. It may be polished, a process known as "pearling". Dehulled or pearl barley may be processed into a variety of barley products, including flour, flakes similar to oatmeal, and grits.


          According to a recent study, eating whole grain barley can regulate blood sugar for up to 10 hrs after consumption compared to white or even whole-grain wheat, which has a similar glycemic index.


          An additional barley product is the straw. It is placed in mesh bags and floated in fish ponds or water gardens to help reduce algal growth without harming the plants or animals in the habitat.


          


          Plant diseases


          This plant is known or likely to be susceptible to barley mild mosaic bymovirus as well as Bacterial blight. Barley can be susceptible to many diseases but plant breeders have been working hard to incorporate resistance. The devastation caused by any one disease will depend upon the susceptibility of the variety being grown and the environmental conditions during disease development.


          


          Composition


          The Encyclopdia Britannica Eleventh Edition (19101911) cites the following composition of barley meal according to Ernst von Bibra, omitting the salts:


          
            
              	Water

              	15%
            


            
              	Nitrogenous compounds

              	12.981%
            


            
              	Gum

              	6.744%
            


            
              	Sugar

              	3.2%
            


            
              	Starch

              	59.95%
            


            
              	Fat

              	2.17%
            

          


          


          Naming


          In British English barley may be referred to as corn.
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              	Barnacles

              Fossil range: Early Palozoic - recent, although only common from Neogene
            


            
              	
                [image: "Cirripedia" from Ernst Haeckel's Kunstformen der Natur (1904). The crab at the centre is nursing the externa of the parasitic cirripede Sacculina]


                
                  "Cirripedia" from Ernst Haeckel's Kunstformen der Natur (1904). The crab at the centre is nursing the externa of the parasitic cirripede Sacculina
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                  Chthamalus stellatus
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Arthropoda

                  


                  
                    	Subphylum:

                    	Crustacea

                  


                  
                    	Class:

                    	Maxillopoda

                  


                  
                    	Subclass:

                    	Thecostraca

                  


                  
                    	Infraclass:

                    	Cirripedia

                    Burmeister, 1834
                  

                

              
            


            
              	Superorders
            


            
              	
                Acrothoracica

                Thoracica

                Rhizocephala

              
            


            
              	Synonyms
            


            
              	
                Thyrostraca, Cirrhopoda (meaning "tawny-footed"), Cirrhipoda, and Cirrhipedia.

              
            

          


          A barnacle is a type of arthropod belonging to infraclass Cirripedia in the subphylum Crustacea, and is hence distantly related to crabs and lobsters. Barnacles are exclusively marine, and tend to live in shallow and tidal waters, typically in erosive settings. They are sessile suspension feeders, and have two nektonic larval stages.


          Around 1,220 barnacle species are currently known. The name "Cirripedia" is Latin, meaning "curl-footed".


          


          Ecology


          
            Image:Semibalanus balanoides upernavik 2007-07-05.ogg
          


          Barnacles are encrusters, attaching themselves permanently to a hard substrate. The most common, "acorn barnacles" ( Sessilia) are sessile, growing their shells directly onto the substrate. The order Pedunculata (" goose barnacles" and others) attach themselves by means of a stalk.


          Most barnacles are suspension feeders; they dwell continually in their shell - which is usually constructed of six plates - and reach into the water column with modified legs. These feathery appendages beat rhythmically to draw plankton and detritus into the shell for consumption.


          Other members of the class have quite a different mode of life. For example, members of the genus Sacculina are parasitic, dwelling within crabs.


          Although they have been found at water depths up to 600m, most barnacles inhabit shallow waters, with 75% of species living in water depths of less than 100m, and 25% inhabiting the intertidal zone. Within the intertidal zone, different species of barnacle live in very tightly constrained locations, allowing the exact height of an assemblage above or below sea level to be precisely determined.


          Since the intertidal zone periodically desiccates, barnacles are well adapted against water loss. Their calcite shells are impermeable, and they possess two plates which they can slide across their aperture when not feeding. These plates also protect against predation.


          
            [image: Barnacles and limpets compete for space in the intertidal zone.]

            
              Barnacles and limpets compete for space in the intertidal zone.
            

          


          Barnacles are displaced by limpets and mussels, who compete for space. They also have numerous predators.


          They employ two strategies to overwhelm their competitors: "swamping", and fast growth. In the swamping strategy, vast numbers of barnacles settle in the same place at once, covering a large patch of substrate, allowing at least some to survive in the balance of probabilities. Fast growth allows the suspension feeders to access higher levels of the water column then their competitors, and to be large enough to resist displacement; species employing this response, such as the aptly named Megabalanus, can reach 7cm in length; other species may grow larger still.


          Competitors may include other barnacles, and there is (disputed) evidence that balanoid barnacles competitively displaced chthalamoid barnacles. Balanoids gained their advantage over the chthalamoids in the Oligocene, when they evolved a tubular skeleton. This provides better anchorage to the substrate, and allows them to grow faster, undercutting, crushing and smothering by the latter group.


          


          Life cycle


          Barnacles have 2 distinct larval stages, the nauplius and the cyprid, before developing into a mature adult.


          


          Nauplius stage


          A fertilized egg hatches into a nauplius: a one eyed larva comprising a head and a telson, without a thorax or abdomen. This undergoes 6 molts before transforming into the bivalved cyprid stage. Nauplii are typically initially brooded by the parent, and released as free-swimming larvae after the first molt.


          


          


          Cyprid stage


          The cyprid stage lasts from days to weeks. During this part of the life cycle, the barnacle searches for a place to settle. It explores potential surfaces with modified antennules structures; once it has found a potentially suitable spot, it attaches head-first using its antennules, and a secreted glycoproteinous substance. Larvae are thought to assess surfaces based upon their surface texture, chemistry, relative wettability, colour and the presence/absence and composition of a surface biofilm; swarming species are also more likely to attach near to other barnacles. As the larva exhausts its finite energy reserves, it becomes less selective in the sites it selects. If the spot is to its liking it cements down permanently with another proteinacous compound. This accomplished, it undergoes metamorphosis into a juvenile barnacle.


          


          Adult stage


          Typical acorn barnacles develop six hard calcareous plates to surround and protect their bodies. For the rest of their lives they are cemented to the ground, using their feathery legs (cirri) to capture plankton.


          Once metamorphosis is over and they have reached their adult form, barnacles will continue to grow by adding new material to their heavily calcified plates. These plates are not moulted; however, like all ecdysozoans, the barnacle itself will still molt its cuticle.


          


          Fossil record


          
            [image: Miocene (Messinian) Megabalanus, smothered by sand and fossilised.]

            
              Miocene ( Messinian) Megabalanus, smothered by sand and fossilised.
            

          


          The geological history of barnacles can be traced back to the early Palaeozoic (in the order of 4-500 million years ago), although they do not become common in the fossil record until the Neogene (last 20 million years). In part their poor preservation is due to their restriction to high-energy environments, which tend to be erosional - therefore it is more common for their shells to be ground up by wave action than for them to reach a depositional setting. It is also possible that the group was more minor in the past.


          Barnacles can play an important role in estimating palo-water depths. The degree of disarticluation of fossils suggests the distance they have been transported, and since many species have narrow ranges of water depths, it can be assumed that the animals lived in shallow water and broke up as they were washed down-slope. The completeness of fossils, and nature of damage, can thus be used to constrain the tectonic history of regions.


          


          In human culture


          Barnacles were first fully studied and classified by Charles Darwin who published a series of monographs in 1851 and 1854. Darwin undertook this study at the suggestion of his friend Joseph Dalton Hooker, in order to thoroughly understand at least one species before making the generalisations needed for his theory of evolution by natural selection. Historian of science and novelist Rebecca Stott has published a detailed account of Darwin's eight years studying barnacles in a book called Darwin and the Barnacle (Faber, 2003) which challenges the supposition that Darwin was using the barnacle project as a way of delaying writing the book on species which would become Origin of Species by Natural Selection.


          
            [image: Corrosion caused partly by barnacles, considered biofouling.[verification needed]]

            
              Corrosion caused partly by barnacles, considered biofouling.
            

          


          Barnacles are of economic consequence as they often attach themselves to man-made structures, sometimes to the structure's detriment. Particularly in the case of ships, they are classified as fouling organisms.


          Some barnacles are edible by humans, and goose barnacles (e.g. Pollicipes cornucopia) are treasured as a delicacy in many Mediterranean countries. The resemblance of this barnacle's fleshy stalk to a goose's neck gave rise in ancient times to the notion that geese, or at least certain seagoing species of wild goose, literally grew from the barnacle. Most notably, the wild Barnacle Goose (Branta leucopsis), whose eggs and young were rarely seen by humans because it breeds in the remote Arctic, got its popular name because it was imagined to grow from gooseneck barnacles.


          


          Classification


          
            [image: Goose Neck Barnacle]

            
              Goose Neck Barnacle
            

          


          Some authorities regard Cirripedia as a full class or subclass, and the orders listed above are sometimes treated as superorders. This article follows Martin and Davis in placing Cirripedia as an infraclass of Thecostraca and in the following classification of cirripedes down to the level of orders:


          Infraclass Cirripedia Burmeister, 1834


          
            	Superorder Acrothoracica Gruvel, 1905

              
                	Order Pygophora Berndt, 1907


                	Order Apygophora Berndt, 1907

              

            


            	Superorder Rhizocephala Mller, 1862

              
                	Order Kentrogonida Delage, 1884


                	Order Akentrogonida Hfele, 1911

              

            


            	Superorder Thoracica Darwin, 1854

              
                	Order Pedunculata Lamarck, 1818


                	Order Sessilia Lamarck, 1818
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            	The place in Russia is spelled Barnaul.

          


          
            
              	Barn Owl
            


            
              	
                [image: ]


                

              
            


            
              	Conservation status
            


            
              	
                
                  Least Concern
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Aves

                  


                  
                    	Order:

                    	Strigiformes

                  


                  
                    	Family:

                    	Tytonidae

                  


                  
                    	Genus:

                    	Tyto

                  


                  
                    	Species:

                    	T. alba

                  

                

              
            


            
              	Binomial name
            


            
              	Tyto alba

              ( Scopoli, 1769)
            


            
              	
                [image: Global distribution of Tyto alba]


                
                  Global distribution of Tyto alba
                

              
            


            
              	Synonyms
            


            
              	
                Lechusa stirtoni Miller, 1956

                Strix alba Scopoli, 1769

                Strix pratincola


              
            

          


          The Barn Owl (Tyto alba) is the most widely distributed species of owl, and one of the most widespread of all birds. It is also referred to as Common Barn Owl, to distinguish it from other species in the barn owl family Tytonidae, any one of which may be called a barn owl. Tytonidae is one of the two groups of owls, the other being the typical owls Strigidae.


          


          Description


          
            [image: The size of this captive Barn Owl is shown by comparison with the hand that is stroking it.]

            
              The size of this captive Barn Owl is shown by comparison with the hand that is stroking it.
            

          


          The Barn Owl is a pale, long-winged, long-legged owl with a squarish tail. Tail shape is a way of distinguishing the Barn Owl from owls of the [ ] family. 3339cm in length with an 8095cm wingspan. Its head and upperparts are buff, and the underparts are white. The face is heart-shaped.


          In the US it is incorrectly sometimes called Screech Owl because the Barn Owl has a notable shree scream, ear-shattering at close range. It can hiss like a snake, and when captured or cornered, it throws itself on its back and flails with sharp-taloned feet, an effective defence. Contrary to popular belief, it does not make the call "tu-whit to-whoo" (which is made by the Tawny Owl).


          


          Distribution and habitat


          The Barn Owl is one of the most widespread vertebrate species on Earth, occurring on every continent except Antarctica. It is absent from most of Canada and Alaska, as well as Greenland, most of central and eastern Asia, the Sahara Desert, New Zealand, and some Pacific islands. It is a bird of open country, such as farmland, preferring to hunt along the edges of woods.


          


          Food and hunting


          The Barn Owl feeds primarily on small vertebrates, particularly rodents, but also small bats, birds and reptiles. It also sometimes eats insects. Studies have shown that an individual Barn Owl may eat one or more rodents per night; a nesting pair and their young can eat more than 1000 rodents per year.


          It has an effortless wavering flight as it quarters pastures or similar hunting grounds. Alternative names often refer to the appearance, white underparts, or eerie, silent flight, including Monkey-faced Owl, Ghost Owl, Church Owl, Golden Owl, Rat Owl and Stone Owl. Like most owls, the Barn Owl flies silently; tiny serrations on the leading edges of its flight feathers help to break up the flow of air over its wings, thereby reducing turbulenceand the noise that accompanies it. They hunt by flying low and slowly over an area of open ground, hovering over spots that conceal potential prey.


          Its ears are placed asymmetrically for maximum hearing, so the owls do not require sight to hunt. They can target and dive down to sink their talons through snow, grass or brush and seize rodents with deadly accuracy. Compared to other owls of similar size, the Barn Owl has a much higher metabolic rate, requiring relatively more food. Pound for pound, they consume more rodent pests than possibly any other creature. This makes the Barn Owl one of the most economically valuable wildlife animals to farmers. Farmers find these owls more effective than poisons, and they often encourage Barn Owls to stay around by providing nest sites. They are nocturnal or crepuscular.


          


          Threats


          
            Image:Flying owl cropped.jpg

            
              Barn Owl flying
            

          


          Predators of the Barn Owl include opossums, raccoons, certain snakes, and other raptors such as hawks, eagles, and larger owls (including the Great Horned Owl and the Eurasian Eagle Owl). The most common threats come from humans and their pets. A house cat can kill an owl with a single bite if the injury is not treated right away.


          


          Status


          Barn Owls are relatively common throughout most of their range but they are rare in Britain. The most recent survey of their numbers in the UK put their population at around 4400 breeding pairs. In the US, Barn Owls are listed as endangered in seven Midwestern states.


          
            Australian race 'delicatula', SE Queensland
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            	Baroque art redirects here. Please disambiguate such links to Baroque painting, Baroque sculpture, etc.
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              Adoration, by Peter Paul Rubens. Dynamic figures spiral down around a void: draperies blow: a whirl of movement lit in a shaft of light, rendered in a free bravura handling of paint.
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          In the arts, the Baroque was a Western cultural epoch, commencing roughly at the turn of the 17th century in Rome. It was exemplified by drama and grandeur in sculpture, painting, literature, dance, and music.. In music, the term 'Baroque' applies to the final period of dominance of imitative counterpoint, where different voices and instruments echo each other but at different pitches, sometimes inverting the echo, and even reversing thematic material.


          The popularity and success of the Baroque style was encouraged by the Roman Catholic Church which had decided at the time of the Council of Trent that the arts should communicate religious themes in direct and emotional involvement. The aristocracy also saw the dramatic style of Baroque architecture and art as a means of impressing visitors and expressing triumphant power and control. Baroque palaces are built around an entrance of courts, grand staircases and reception rooms of sequentially increasing opulence. In similar profusions of detail, art, music, architecture, and literature inspired each other in the Baroque cultural movement as artists explored what they could create from repeated and varied patterns. Some traits and aspects of Baroque paintings that differentiate this style from others are the abundant amount of details, often bright polychromy, less realistic faces of subjects, and an overall sense of awe, which was one of the goals in Baroque art.


          The word baroque probably derives from the ancient Portuguese noun "barroco" which is a pearl that is not round but of unpredictable and elaborate shape. Hence, in informal usage, the word baroque can simply mean that something is "elaborate", with many details, without reference to the Baroque styles of the seventeenth and eighteenth centuries.


          


          Evolution of the Baroque


          Beginning around the year 1600, the demands for new art resulted in what is now known as the Baroque. The canon promulgated at the Council of Trent (154563) by which the Roman Catholic Church addressed the representational arts by demanding that paintings and sculptures in church contexts should speak to the illiterate rather than to the well-informed, is customarily offered as an inspiration of the Baroque, which appeared, however, a generation later. This turn toward a populist conception of the function of ecclesiastical art is seen by many art historians as driving the innovations of Caravaggio and the Carracci brothers, all of whom were working in Rome at that time.


          
            [image: Aeneas flees burning Troy, Federico Barocci, 1598: a moment caught in a dramatic action from a classical source, bursting from the picture plane in a sweeping diagonal perspective.]

            
              Aeneas flees burning Troy, Federico Barocci, 1598: a moment caught in a dramatic action from a classical source, bursting from the picture plane in a sweeping diagonal perspective.
            

          


          The appeal of Baroque style turned consciously from the witty, intellectual qualities of 16th century Mannerist art to a visceral appeal aimed at the senses. It employed an iconography that was direct, simple, obvious, and dramatic. Baroque art drew on certain broad and heroic tendencies in Annibale Carracci and his circle, and found inspiration in other artists such as Caravaggio, and Federico Barocci nowadays sometimes termed 'proto-Baroque'.


          Germinal ideas of the Baroque can also be found in the work of Michelangelo and Correggio.


          Some general parallels in music make the expression "Baroque music" useful. Contrasting phrase lengths, harmony and counterpoint ousted polyphony, and orchestral colour made a stronger appearance. (See Baroque music.) Similar fascination with simple, strong, dramatic expression in poetry, where clear, broad syncopated rhythms replaced the enknotted elaborated metaphysical similes employed by Mannerists such as John Donne and imagery that was strongly influenced by visual developments in painting, can be sensed in John Milton's Paradise Lost, a Baroque epic.


          Though Baroque was superseded in many centers by the Rococo style, beginning in France in the late 1720s, especially for interiors, paintings and the decorative arts, Baroque architecture remained a viable style until the advent of Neoclassicism in the later 18th century. A prominent example, the Neapolitan palace of Caserta, a Baroque palace (though in a chaste exterior) that was not even begun until 1752. Critics have given up talking about a "Baroque period."


          In paintings, Baroque gestures are broader than Mannerist gestures: less ambiguous, less arcane and mysterious, more like the stage gestures of opera, a major Baroque artform. Baroque poses depend on contrapposto ("counterpoise"), the tension within the figures that moves the planes of shoulders and hips in counterdirections. It made the sculptures almost seem like they were about to move. See Bernini's David (below, left).


          The dryer, chastened, less dramatic and coloristic, later stages of 18th century Baroque architectural style are often seen as a separate Late Baroque manifestation. (See Claude Perrault.) Academic characteristics in the neo-Palladian architectural style, epitomized by William Kent, are a parallel development in Britain and the British colonies: within doors, Kent's furniture designs are vividly influenced by the Baroque furniture of Rome and Genoa, hieratic tectonic sculptural elements meant never to be moved from their positions completing the wall elevation. Baroque is a style of unity imposed upon rich and massy detail.


          The Baroque was defined by Heinrich Wlfflin as the age where the oval replaced the circle as the centre of composition, centralization replaced balance, and coloristic and "painterly" effects began to become more prominent. Art historians, often Protestant ones, have traditionally emphasized that the Baroque style evolved during a time in which the Roman Catholic Church had to react against the many revolutionary cultural movements that produced a new science and new forms of religionthe Reformation. It has been said that the monumental Baroque is a style that could give the Papacy, like secular absolute monarchies, a formal, imposing way of expression that could restore its prestige, at the point of becoming somehow symbolic of the Catholic Reformation. Whether this is the case or not, it was successfully developed in Rome, where Baroque architecture widely renewed the central areas with perhaps the most important urbanistic revision during this period of time.


          


          Baroque painting
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          A defining statement of what Baroque signifies in painting is provided by the series of paintings executed by Peter Paul Rubens for Marie de Medici at the Luxembourg Palace in Paris (now at the Louvre) , in which a Catholic painter satisfied a Catholic patron: Baroque-era conceptions of monarchy, iconography, handling of paint, and compositions as well as the depiction of space and movement.


          There were highly diverse strands of Italian baroque painting, from Caravaggio to Cortona; both approaching emotive dynamism with different styles. Another frequently cited work of Baroque art is Bernini's Saint Theresa in Ecstasy for the Cornaro chapel in Saint Maria della Vittoria, which brings together architecture, sculpture, and theatre into one grand conceit .


          The later Baroque style gradually gave way to a more decorative Rococo, which, through contrast, further defines Baroque.


          The intensity and immediacy of baroque art and its individualism and detailobserved in such things as the convincing rendering of cloth and skin texturesmake it one of the most compelling periods of Western art.


          


          Baroque sculpture


          In Baroque sculpture, groups of figures assumed new importance, and there was a dynamic movement and energy of human forms they spiralled around an empty central vortex, or reached outwards into the surrounding space. For the first time, Baroque sculpture often had multiple ideal viewing angles. The characteristic Baroque sculpture added extra-sculptural elements, for example, concealed lighting, or water fountains. Aleijadinho in Brazil was also one of the great names of baroque sculpture, and his master work is the set of statues of the Santurio de Bom Jesus de Matosinhos in Congonhas. The soapstone sculptures of old testament prophets around the terrace are considered amongst his finest work.


          The architecture, sculpture and fountains of Bernini (15981680) give highly charged characteristics of Baroque style. Bernini was undoubtedly the most important sculptor of the Baroque period. He approached Michelangelo in his omnicompetence: Bernini sculpted, worked as an architect, painted, wrote plays, and staged spectacles. In the late 20th century Bernini was most valued for his sculpture, both for his virtuosity in carving marble and his ability to create figures that combine the physical and the spiritual. He was also a fine sculptor of bust portraits in high demand among the powerful.


          


          Bernini's Cornaro chapel: the complete work of art


          A good example of Bernini's work that helps us understand the Baroque is his St. Theresa in Ecstasy (164552), created for the Cornaro Chapel of the church of Santa Maria della Vittoria, Rome. Bernini designed the entire chapel, a subsidiary space along the side of the church, for the Cornaro family.


          
            [image: Bernini's Ecstasy of St. Teresa.]

            
              Bernini's Ecstasy of St. Teresa.
            

          


          Saint Theresa, the focal point of the chapel, is a soft white marble statue surrounded by a polychromatic marble architectural framing. This structure works to conceal a window which lights the statue from above. In shallow relief, sculpted figure-groups of the Cornaro family inhabit in opera boxes along the two side walls of the chapel. The setting places the viewer as a spectator in front of the statue with the Cornaro family leaning out of their box seats and craning forward to see the mystical ecstasy of the saint. St. Theresa is highly idealized and in an imaginary setting. St. Theresa of Avila, a popular saint of the Catholic Reformation, wrote of her mystical experiences aimed at the nuns of her Carmelite Order; these writings had become popular reading among lay people interested in pursuing spirituality. In her writings, she described the love of God as piercing her heart like a burning arrow. Bernini literalizes this image by placing St. Theresa on a cloud while a Cupid figure holds a golden arrow (the arrow is made of metal) and smiles down at her. The angelic figure is not preparing to plunge the arrow into her heart rather, he has withdrawn it. St. Theresa's face reflects not the anticipation of ecstasy, but her current fulfillment.


          This is widely considered the genius of Baroque although this mix of religious and erotic imagery was extremely offensive in the context of neoclassical restraint. However, Bernini was a devout Catholic and was not attempting to satirize the experience of a chaste nun. Rather, he aimed to portray religious experience as an intensely physical one. Theresa described her bodily reaction to spiritual enlightenment in a language of ecstasy used by many mystics, and Bernini's depiction is earnest.


          The Cornaro family promotes itself discreetly in this chapel; they are represented visually, but are placed on the sides of the chapel, witnessing the event from balconies. As in an opera house, the Cornaro have a privileged position in respect to the viewer, in their private reserve, closer to the saint; the viewer, however, has a better view from the front. They attach their name to the chapel, but St. Theresa is the focus. It is a private chapel in the sense that no one could say mass on the altar beneath the statue (in 17th century and probably through the 19th) without permission from the family, but the only thing that divides the viewer from the image is the altar rail. The spectacle functions both as a demonstration of mysticism and as a piece of family pride.


          


          Baroque architecture
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          In Baroque architecture, new emphasis was placed on bold massing, colonnades, domes, light-and-shade ( chiaroscuro), 'painterly' colour effects, and the bold play of volume and void. In interiors, Baroque movement around and through a void informed monumental staircases that had no parallel in previous architecture. The other Baroque innovation in worldly interiors was the state apartment, a processional sequence of increasingly rich interiors that culminated in a presence chamber or throne room or a state bedroom. The sequence of monumental stairs followed by a state apartment was copied in smaller scale everywhere in aristocratic dwellings of any pretensions.


          Baroque architecture was taken up with enthusiasm in central Germany (see e.g. Ludwigsburg Palace and Zwinger Dresden), Austria and Russia (see e.g. Peterhof and Catherine Palace). In England the culmination of Baroque architecture was embodied in work by Sir Christopher Wren, Sir John Vanbrugh and Nicholas Hawksmoor, from ca. 1660 to ca. 1725. Many examples of Baroque architecture and town planning are found in other European towns, and in Latin America. Town planning of this period featured radiating avenues intersecting in squares, which took cues from Baroque garden plans.In Sicily, Baroque developed new shapes and themes as in Noto, Ragusa and Acireale "Basilica di San Sebastiano"


          


          Baroque theatre


          In theatre, the elaborate conceits, multiplicity of plot turns, and variety of situations characteristic of Mannerism (Shakespeare's tragedies, for instance) were superseded by opera, which drew together all the arts into a unified whole.


          theatre evolved in the Baroque era and became a multimedia experience, starting with the actual architectural space. In fact, much of the technology used in current Broadway or commercial plays was invented and developed during this era. The stage could change from a romantic garden to the interior of a palace in a matter of seconds. The entire space became a framed selected area that only allows the users to see a specific action, hiding all the machinery and technology - mostly ropes and pulleys.


          This technology affected the content of the narrated or performed pieces, practicing at its best the Deus ex Machina solution. Gods were finally able to come down - literally - from the heavens and rescue the hero in the most extreme and dangerous, even absurd situations.


          The term Theatrum Mundi - the world is a stage - was also created. The social and political realm in the real world is manipulated in exactly the same way the actor and the machines are presenting/limiting what is being presented on stage, hiding selectively all the machinery that makes the actions happen. There is a wonderful German documentary called Theatrum Mundi that clearly portrays the political extents of the Baroque and its main representative, Louis XIV.


          The films Vatel, Farinelli, and the staging of Monteverdi's Orpheus at the Gran Teatre del Liceu in Barcelona, give a good idea of the style of productions of the Baroque preiod. The American musician William Christie and Les Arts Florissants have performed extensive research on all the French Baroque Opera, performing pieces from Charpentier and Lully, among others that are extremely faithful to the original 17th century creations.


          


          Baroque literature and philosophy


          Baroque actually expressed new values, which often are summarized in the use of metaphor and allegory, widely found in Baroque literature, and in the research for the "maraviglia" (wonder, astonishment  as in Marinism), the use of artifices. If Mannerism was a first breach with Renaissance, Baroque was an opposed language. The psychological pain of Man -- a theme disbanded after the Copernican and the Lutheran revolutions in search of solid anchors, a proof of an "ultimate human power" -- was to be found in both the art and architecture of the Baroque period. A relevant part of works was made on religious themes, since the Roman Church was the main "customer."


          Virtuosity was researched by artists (and the virtuoso became a common figure in any art) together with realism and care for details (some talk of a typical "intricacy").


          The privilege given to external forms had to compensate and balance the lack of content that has been observed in many Baroque works: Marino's " Maraviglia", for example, is practically made of the pure, mere form. Fantasy and imagination should be evoked in the spectator, in the reader, in the listener. All was focused around the individual Man, as a straight relationship between the artist, or directly the art and its user, its client. Art is then less distant from user, more directly approaching him, solving the cultural gap that used to keep art and user reciprocally far, by Maraviglia. But the increased attention to the individual, also created in these schemes some important genres like the Romanzo (novel) and allowed popular or local forms of art, especially dialectal literature, to be put into evidence. In Italy this movement toward the single individual (that some define a "cultural descent", while others indicate it as a possible cause for the classical opposition to Baroque) caused Latin to be definitely replaced by Italian.


          In Spain, the baroque writers are framed in the Siglo de Oro. Naturalism and sharply critical points of view on Spanish society are common among such conceptista writers as Quevedo, while culterano authors emphasize the importance of form with complicated images and the use of hyperbaton. In Catalonia the baroque took hold as well in Catalan language, with representatives including poets and dramaturgs such as Francesc Fontanella and Francesc Vicen Garcia as well as the unique emblem book Atheneo de Grandesa by Josep Romaguera. In Colonial Spanish America some of the best-known baroque writers were Sor Juana and Bernardo de Balbuena, in Mexico, and Juan de Espinosa Medrano and Juan del Valle Caviedes, in Peru.


          In the Portuguese Empire the most famous baroque writer of the time was Father Antnio Vieira, a Jesuit who lived in Brazil during the 18th century. Secondary writers are Gregrio de Matos and Francisco Rodrigues Lobo.


          In English literature, the metaphysical poets represent a closely related movement; their poetry likewise sought unusual metaphors, which they then examined in often extensive detail. Their verse also manifests a taste for paradox, and deliberately inventive and unusual turns of phrase.


          For German Baroque literature, see German literature of the Baroque period.


          


          Baroque music
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          The term Baroque is also used to designate the style of music composed during a period that overlaps with that of Baroque art, but usually encompasses a slightly later period. J.S. Bach and G.F. Handel are often considered its culminating figures.


          It is a still-debated question as to what extent Baroque music shares aesthetic principles with the visual and literary arts of the Baroque period. A fairly clear, shared element is a love of ornamentation, and it is perhaps significant that the role of ornament was greatly diminished in both music and architecture as the Baroque gave way to the Classical period.


          It should be noted that the application of the term "Baroque" to music is a relatively recent development. The first use of the word "Baroque" in music was only in 1919, by Curt Sachs, and it was not until 1940 that it was first used in English (in an article published by Manfred Bukofzer). Even as late as 1960 there was still considerable dispute in academic circles over whether music as diverse as that by Jacopo Peri, Franois Couperin and J.S. Bach could be meaningfully bundled together under a single stylistic term.


          Many musical forms were born in that era, like the concerto and sinfonia. Forms such as the sonata, cantata and oratorio flourished. Also, opera was born out of the experimentation of the Florentine Camerata, the creators of monody, who attempted to recreate the theatrical arts of the ancient Greeks. Indeed, it is exactly that development which is often used to denote the beginning of the musical Baroque, around 1600. An important technique used in baroque music was the use of ground bass, a repeated bass line. Dido's Lament by Henry Purcell is a famous example of this technique.


          


          Baroque composers and examples


          
            	Claudio Monteverdi ( 1567 1643) Vespers ( 1610)


            	Heinrich Schtz ( 1585 1672), Symphoniae Sacrae ( 1629, 1647, 1650)


            	Jean-Baptiste Lully ( 1632 1687) Armide ( 1686)


            	Johann Pachelbel ( 1653 1706), Canon in D ( 1680)


            	Arcangelo Corelli ( 1653 1713), 12 concerti grossi


            	Henry Purcell ( 1659 1695) Dido and Aeneas ( 1687)


            	Tomaso Albinoni ( 16711751), Sonata a sei con tromba


            	Antonio Vivaldi ( 1678 1741), The four seasons)


            	Johann David Heinichen ( 1683 1729)


            	Jean-Philippe Rameau ( 16831764) Dardanus ( 1739)


            	George Frideric Handel ( 16851759), Water Music Suite ( 1717)


            	Domenico Scarlatti ( 16851757), Sonatas for Cembalo or Harpsichord


            	Johann Sebastian Bach ( 16851750), Brandenburg concertos ( 1721)


            	Georg Philipp Telemann ( 16811767), Der Tag des Gerichts (1762)


            	Giovanni Battista Pergolesi ( 1710 1734), Stabat Mater ( 1736)

          


          


          Etymology


          The word "Baroque", like most periodic or stylistic designations, was invented by later critics rather than practitioners of the arts in the 17th and early 18th centuries. It is a French transliteration of the Portuguese phrase "prola barroca", which means "irregular pearl"an ancient similar word, "Barlocco" or "Brillocco", is used in the Roman dialect for the same meaningand natural pearls that deviate from the usual, regular forms so they do not have an axis of rotation are known as "baroque pearls". Others derive it from the mnemonic term "Baroco" denoting, in logical Scholastica, a supposedly laboured form of syllogism.


          The term "Baroque" was initially used with a derogatory meaning, to underline the excesses of its emphasis. In particular, the term was used to describe its eccentric redundancy and noisy abundance of details, which sharply contrasted the clear and sober rationality of the Renaissance. It was first rehabilitated by the Swiss-born art historian, Heinrich Wlfflin (18641945) in his Renaissance und Barock (1888); Wlfflin identified the Baroque as "movement imported into mass," an art antithetic to Renaissance art. He did not make the distinctions between Mannerism and Baroque that modern writers do, and he ignored the later phase, the academic Baroque that lasted into the 18th century. Writers in French and English did not begin to treat Baroque as a respectable study until Wlfflin's influence had made German scholarship pre-eminent.


          


          Modern usage


          
            In modern usage, the term "Baroque" may still be used, usually pejoratively, to describe works of art, craft, or design that are thought to have excessive ornamentation or complexity of line, or, as a synonym for " Byzantine", to describe literature, computer programs, contracts, or laws that are thought to be excessively complex, indirect, or obscure in language, to the extent of concealing or confusing their meaning. A "Baroque fear" is deeply felt, but utterly beyond daily reality.
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          The barracuda is a ray-finned fish known for its large size (up to 6 ft in length and up to a foot in width, for some species ) and fearsome appearance. Its body is long, fairly compressed, and covered with small, smooth scales. It is found in tropical and subtropical oceans worldwide. It is of the genus Sphyraena, the only genus in the family Sphyraenidae.


          


          Appearance and physical description
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              Great barracuda hovering in the current at the Paradise Reef, Cozumel, Mexico.
            

          


          Barracudas are elongated fish with powerful jaws. The lower jaw of the large mouth juts out beyond the upper. Barracudas possess strong, fang-like teeth. These are unequal in size and set in sockets in the jaws on the roof of the mouth. The head is quite large, pointed, and it is pike-like in appearance. The gill-covers do not have spines and are covered with small scales. The two dorsal fins are widely separated, with the first having five spines and the second having one spine and nine soft rays. The second dorsal fin equals the anal fin in size and is situated more or less above it. The lateral line is prominent and extends straight from head to tail. The spinous dorsal fin is placed above the pelvics. The hind end of the caudal fin is forked or concave. It is set at the end of a stout peduncle. The pectoral fins are placed low down on the sides. The barracuda swim bladder is large.


          In general, the barracuda's coloration is dark green or gray above chalky-white below. This varies somewhat. Sometimes there is a row of darker cross-bars or black spots on each side. The fins may be yellowish or dusky. Barracudas only live in oceans.


          Only some species of barracuda grow to a large size. The species which do are the European barracuda, barracouta or spet (S. sphyraena), found in the Mediterranean and eastern Atlantic; the great barracuda, picuda or becuna (S. picuda), ranging on the Atlantic coast of tropical America from Florida to Brazil and reaching the Bermudas; the California Barracuda (S. argentea), extending from Puget Sound southwards to Cabo San Lucas; the Indian barracuda (S. jello) and the black-finned or Commerson's barracuda (S. commersoni), both from the seas of India and the Malay Peninsula and Archipelago.


          


          Behaviour
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              Scuba diver inside a school of sawtooth barracudas in Koh Tao, Thailand.
            

          


          
            [image: Closeup of a Great Barracuda]

            
              Closeup of a Great Barracuda
            

          


          
            [image: Great Barracuda and Jacks, Saba, Netherlands Antilles]

            
              Great Barracuda and Jacks, Saba, Netherlands Antilles
            

          


          Barracudas occur both singly and in schools around reefs, but also appear in open seas. They are voracious predators and hunt using a classic example of lie-in-wait or ambush. They rely on surprise and short bursts of speed (up to 27mph (43 km/h)) to overrun their prey, sacrificing maneuverability.


          The larger barracudas are more or less solitary in their habits. Young and half-grown fish frequently congregate in schools. Their food is composed of fish of all types. Large barracudas, when gorged, may attempt to herd a shoal of prey fish in shallow water, where they guard over them until they are ready for another meal.


          


          Barracudas and humans


          Like sharks, barracudas have long had a bad reputation as being dangerous to humans, even though hundreds of scuba divers have lost a finger or two to a large, angry barracuda that's protecting its territory from large, unfamiliar creatures like man. Barracudas have been observed following snorkelers and scuba divers across a reef, which can make one feel uncomfortable, but they are harmless unless provoked. As barracudas are also scavengers, they may mistake snorkelers for large predators and follow them to scavenge the remains of any prey left after an attack.


          Being formidable hunters, they should be respected, as barracudas are perfectly capable of defending themselves against humans that harass them. Handfeeding or trying to touch them is strongly discouraged. Spearfishing around barracudas can also be quite dangerous, as they are strongly attracted by the wounded fish.


          There have been isolated cases where barracudas have bitten a human, but these incidents are rare and are believed to be caused by bad visibility. Barracudas will stop after the first bite as humans are not their normal food source.


          Wearing jewelry and other shiny objects is discouraged as barracudas are quite attracted to things that glint and shine.


          


          As food


          Barracudas are caught as both food and game fish. They are most often eaten as fillet or steak and have a strong taste like tuna or salmon. Larger species, like the great barracuda, have in some areas been implicated in cases of ciguatera food poisoning. In southern Nigeria, West Africa they are smoked and used in the preparation of different soups. The reason for smoking is because when cooked fresh, the fish is quite soft and disintegrates in the soup.


          


          Angling


          Barracuda are prize fish, and can be caught either by fly or sea fishing. They are extremely powerful, and require tough and strong rods.


          


          Species


          
            [image: A school of sawtooth barracudas, Sphyraena putnamae in Bora Bora.]

            
              A school of sawtooth barracudas, Sphyraena putnamae in Bora Bora.
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              A school of yellowtail barracudas, Sphyraena flavicauda off Dayang, Malaysia.
            

          


          There are 26 known species:


          
            	Sharpfin barracuda, Sphyraena acutipinnis Day, 1876.


            	Guinean barracuda, Sphyraena afra Peters, 1844.


            	Pacific barracuda, Sphyraena argentea Girard, 1854.


            	Great barracuda, Sphyraena barracuda (Edwards in Catesby, 1771).


            	Northern sennet, Sphyraena borealis DeKay, 1842.


            	Yellowstripe barracuda, Sphyraena chrysotaenia Klunzinger, 1884.


            	Mexican barracuda, Sphyraena ensis Jordan & Gilbert, 1882.


            	Yellowtail barracuda, Sphyraena flavicauda Rppell, 1838.


            	Bigeye barracuda, Sphyraena forsteri Cuvier, 1829.


            	Guachanche barracuda, Sphyraena guachancho Cuvier, 1829.


            	Heller's barracuda, Sphyraena helleri Jenkins, 1901.


            	Sphyraena iburiensis Doiuchi & Nakabo, 2005.


            	Pelican barracuda, Sphyraena idiastes Heller & Snodgrass, 1903.


            	Japanese barracuda, Sphyraena japonica Cuvier, 1829.


            	Pickhandle barracuda, Sphyraena jello Cuvier, 1829.


            	Lucas barracuda, Sphyraena lucasana Gill, 1863.


            	Australian barracuda, Sphyraena novaehollandiae Gnther, 1860.


            	Obtuse barracuda, Sphyraena obtusata Cuvier, 1829.


            	Southern sennet, Sphyraena picudilla Poey, 1860.


            	Red barracuda, Sphyraena pinguis Gnther, 1874.


            	Sawtooth barracuda, Sphyraena putnamae Jordan & Seale, 1905.


            	Blackfin barracuda, Sphyraena qenie Klunzinger, 1870.


            	European barracuda, Sphyraena sphyraena (Linnaeus, 1758).


            	Sphyraena tome Fowler, 1903.


            	Yellowmouth barracuda, Sphyraena viridensis Cuvier, 1829.


            	Sphyraena waitii Ogilby, 1908.
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          Baruch or Benedict de Spinoza (Hebrew: ברוך שפינוזה, Portuguese: Bento de Espinosa, Latin: Benedictus de Spinoza) ( November 24, 1632  February 21, 1677) was a Dutch philosopher of Portuguese Jewish origin. Revealing considerable scientific aptitude, the breadth and importance of Spinoza's work was not fully realized until years after his death. Today, he is considered one of the great rationalists of 17th-century philosophy, laying the groundwork for the 18th century Enlightenment and modern biblical criticism. By virtue of his magnum opus, the posthumous Ethics, Spinoza is also considered one of Western philosophy's definitive ethicists.


          Spinoza lived quietly as a lens grinder, turning down rewards and honours throughout his life, including prestigious teaching positions, and gave his family inheritance to his sister. Spinoza's moral character and philosophical accomplishments prompted 20th century philosopher Gilles Deleuze to name him "the absolute philosopher." Spinoza died in February 1677 of a lung illness, perhaps tuberculosis or silicosis caused by fine glass dust inhaled while tending to his trade.


          


          Biography


          


          Family origins


          Spinoza's ancestors were of Sephardic Jewish descent, and were a part of the community of Portuguese Jews that grew in the city of Amsterdam after the Alhambra Decree in Spain (1492) and the Portuguese Inquisition (1536) had led to forced conversions and expulsions from the Iberian peninsula. Some historians argue the Spinoza family had its remote origins in Spain; others claim they were Portuguese Jews who had moved to Spain and then returned to their home country in 1492, only to be forcibly converted to Catholicism in 1498. Spinoza's father was born roughly a century after this forced conversion in the small Portuguese city of Vidigueira, near Beja in Alentejo. When Spinoza's father was still a child, Spinoza's grandfather, Isaac de Spinoza (who was from Lisbon), took his family to Nantes in France. They were expelled in 1615 and moved to Rotterdam, where Isaac died in 1627. Spinoza's father, Miguel, and his uncle, Manuel, then moved to Amsterdam where they assumed their Judaism. Manuel changed his name to Abrao de Spinoza, though his "commercial" name was still the same.


          


          Early life and career


          Baruch Spinoza was born in Amsterdam, in the Netherlands. His mother Ana Dbora, Miguel's second wife, died when Baruch was only six years old. Miguel was a successful importer/merchant and Baruch had a traditional Jewish upbringing; however, his critical, curious nature would soon come into conflict with the Jewish community. After wars with England and France took the life of his father and decimated his family's fortune, he was eventually able to relinquish responsibility for the business and its debts to his brother, Gabriel, and devote himself to philosophy and optics.


          


          Controversial ideas and Jewish reaction


          Spinoza became known in the Jewish community for positions contrary to normative Jewish belief, with critical positions towards the Talmud and other religious texts. In the summer of 1656, he was issued the writ of cherem (Hebrew: חרם, a kind of excommunication) from the Jewish community, perhaps for the apostasy of how he conceived God, although the reason is not stated in the cherem. Righteous indignation on the part of the synagogue elders at Spinoza's heresies was probably not the sole cause for the excommunication; there was also the practical concern that his ideas, which disagree equally well with the orthodoxies of other religions as with Judaism, would not sit well with the Christian leaders of Amsterdam and would reflect badly on the whole Jewish community, endangering the limited freedoms that the Jews had already achieved in that city. The terms of his cherem were severe. He was, in Bertrand Russell's words, "cursed with all the curses in Deuteronomy and with the curse that Elisha pronounced on the children who, in consequence, were torn to pieces by the she-bears." It was never revoked. Following his excommunication, he adopted the first name Benedictus, the Latin equivalent of his given name, Baruch; they both mean "blessed". In his native Amsterdam he was also known as Bento (Portuguese for Benedict or blessed) de Spinoza, which was the informal form of his name.


          After his cherem, it is reported that Spinoza lived and worked in the school of Franciscus van den Enden, who taught him Latin in his youth and may have introduced him to modern philosophy, although Spinoza never mentions Van den Enden anywhere in his books or letters. Van den Enden was a Cartesian and atheist who was forbidden by the city government to propagate his doctrines publicly. Spinoza, having dedicated himself completely to philosophy after 1656, fervently desired to change the world through establishing a clandestine philosophical sect. Because of public censure this was only eventually realized after his death through the dedicated intercession of his friends.


          During this period Spinoza also became acquainted with several Collegiants, members of an eclectic sect with tendencies towards rationalism. Spinoza also corresponded with Peter Serrarius, a radical Protestant and millennarian merchant. Serrarius is believed to have been a patron of Spinoza at some point. By the beginning of the 1660s, Spinoza's name became more widely known, and eventually Gottfried Leibniz and Henry Oldenburg paid him visits, as stated in Matthew Stewart's "The Courtier and the Heretic.". He corresponded with Oldenburg for the rest of his short life. Spinoza's first publication was his Tractatus de intellectus emendatione. From December 1664 to June 1665, Spinoza engaged in correspondence with Blyenbergh, an amateur Calvinist theologian, who questioned Spinoza on the definition of evil. Later in 1665, he notified Oldenburg that he had started to work on a new book, the Theologico-Political Treatise, published in 1670. Leibniz disagreed harshly with Spinoza in Leibniz's own published Refutation of Spinoza, but he is also known to have met with Spinoza on at least one occasion, and his own work bears certain striking resemblances to certain key parts of Spinoza's philosophy (see: Monadology).


          When the public reactions to the anonymously published Theologico-Political Treatise were extremely unfavourable to his brand of Cartesianism, Spinoza was compelled to abstain from publishing more of his works. Wary and independent, he wore a signet ring engraved with his initials, a rose and the word "caute" (Latin for "cautiously"). The Ethics and all other works, apart from the Principles of Cartesian Philosophy and the Theologico-Political Treatise, were published after his death in the Opera Posthuma edited by his friends in secrecy to avoid confiscation and destruction of manuscripts.


          


          Later life and career
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          Spinoza relocated from Amsterdam to Rijnsburg (near Leiden) around 1661 and later lived in Voorburg and The Hague respectively. He earned a comfortable living from lens-grinding. While the lens-grinding aspect of Spinoza's work is uncontested, the type of lenses he made is in question. Many have said he produced excellent magnifying glasses, and some historians credit him with being an optician (in the sense of making lenses for eyeglasses). He was also supported by small, but regular, donations from close friends. He died in 1677 while still working on a political thesis. His premature death was due to lung illness, possibly the result of breathing in glass dust from the lenses he ground. Only a year earlier, Spinoza had met with Leibniz at The Hague for a discussion of his principal philosophical work, Ethics, which had been completed in 1676. This meeting was described in Matthew Stewart's The Courtier and the Heretic. Spinoza never married, nor did he father any children. When he died, he was considered a heathen anti-religionist by the general population, and when Boerhaave wrote his dissertation in 1688 he attacked the doctrines of Spinoza. He claimed later that defense of Spinoza's lifestyle cost him his reputation in Leiden and a post as minister.


          


          Dutch Port cities as sites of free thought


          Amsterdam and Rotterdam were important cosmopolitan centers where merchant ships from many parts of the world brought people of various customs and beliefs. It is this hustle and bustle which ensured, as in the Mediterranean region during the Renaissance, some possibility of free thought and shelter from the crushing hand of ecclesiastical authority. Thus Spinoza no doubt had access to a circle of friends who were basically heretics in the eyes of tradition. One of the people he must have known was Niels Stensen, a brilliant Danish student in Leiden; others were Coenraad van Beuningen and his cousin Albert Burgh, with whom Spinoza is known to have corresponded.


          


          Philosophy
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            	Substance, Attribute and Mode

          


          
            "These are the fundamental concepts with which Spinoza sets forth a vision of Being, illuminated by his awareness of God. They may seem strange at first sight. To the question "What is?" he replies: "Substance, its attributes and modes". Spinoza, Karl Jaspers p.9

          


          Spinoza's system imparted order and unity to the tradition of radical thought, offering powerful weapons for prevailing against "received authority." As a youth he first subscribed to Descartes's dualistic belief that body and mind are two separate substances, but later changed his view and asserted that they were not separate, being a single identity. He contended that everything that exists in Nature/Universe is one Reality (substance) and there is only one set of rules governing the whole of the reality which surrounds us and of which we are part. Spinoza viewed God and Nature as two names for the same reality, namely the single substance (meaning "that which stands beneath" rather than "matter") that is the basis of the universe and of which all lesser "entities" are actually modes or modifications, that all things are determined by Nature to exist and cause effects, and that the complex chain of cause and effect is only understood in part. That humans presume themselves to have free will, he argues, is a result of their awareness of appetites while being unable to understand the reasons why they want and act as they do. The argument for the single substance runs as follows:


          
            	Substance exists and cannot be dependent on anything else for its existence.


            	No two substances can share the same nature or attribute.

              
                	Proof: Two distinct substances can be differentiated either by some difference in their natures or by some difference in one of their alterable states of being. If they have different natures, then the original proposition is granted and the proof is complete. If, however, they are distinguished only by their states of being, then, considering the substances in themselves, there is no difference between the substances and they are identical. "That is, there cannot be several such substances but only one."

              

            


            	A substance can only be caused by something similar to itself (something that shares its attribute).


            	Substance cannot be caused.

              
                	Proof: Something can only be caused by something which is similar to itself, in other words something that shares its attribute. But according to premise 2, no two substances can share an attribute. Therefore substance cannot be caused.

              

            


            	Substance is infinite.

              
                	Proof: If substance were not infinite, it would be finite and limited by something. But to be limited by something is to be dependent on it. However, substance cannot be dependent on anything else (premise 1), therefore substance is infinite.

              

            

          


          
            	
              Conclusion: There can only be one substance.

              
                	Proof: If there were two infinite substances, they would limit each other. But this would act as a restraint, and they would be dependent on each other. But they cannot be dependent on each other (premise 1), therefore there cannot be two substances.

              

            

          


          Spinoza contended that " Deus sive Natura" ("God or Nature") was a being of infinitely many attributes, of which extension and thought were two. His account of the nature of reality, then, seems to treat the physical and mental worlds as one and the same. The universal substance consists of both body and mind, there being no difference between these aspects. This formulation is a historically significant solution to the mind-body problem known as neutral monism. The consequences of Spinoza's system also envisage a God that does not rule over the universe by providence, but a God which itself is the deterministic system of which everything in nature is a part. Thus, God is the natural world and He has no personality.


          In addition to substance, the other two fundamental concepts Spinoza presents, and develops in the Ethics are


          Attribute:


          
            By attribute, I mean that which the intellect perceives as constituting the essence of substance.

          


          and Mode:


          
            By mode, I mean the modifications of substance, or that which exists in, and is conceived through, something other than itself.

          


          Spinoza was a thoroughgoing determinist who held that absolutely everything that happens occurs through the operation of necessity. For him, even human behaviour is fully determined, with freedom being our capacity to know we are determined and to understand why we act as we do. So freedom is not the possibility to say "no" to what happens to us but the possibility to say "yes" and fully understand why things should necessarily happen that way. By forming more "adequate" ideas about what we do and our emotions or affections, we become the adequate cause of our effects (internal or external), which entails an increase in activity (versus passivity). This means that we become both more free and more like God, as Spinoza argues in the Scholium to Prop. 49, Part II. However, Spinoza also held that everything must necessarily happen the way that it does. Therefore, humans have no free will. They believe, however, that their will is free. In his letter to G. H. Schaller (Letter 62), he wrote: "men are conscious of their own desire, but are ignorant of the causes whereby that desire has been determined."


          Spinoza's philosophy has much in common with Stoicism in as much as both philosophies sought to fulfill a therapeutic role by instructing people how to attain happiness (or eudaimonia, for the Stoics). However, Spinoza differed sharply from the Stoics in one important respect: he utterly rejected their contention that reason could defeat emotion. On the contrary, he contended, an emotion can only be displaced or overcome by a stronger emotion. For him, the crucial distinction was between active and passive emotions, the former being those that are rationally understood and the latter those that are not. He also held that knowledge of true causes of passive emotion can transform it to an active emotion, thus anticipating one of the key ideas of Sigmund Freud's psychoanalysis.


          Spinoza's philosophy shares some points of similarity with themes in Advaita Vedanta, a sampradhya or school of thought in Hinduism, especially as expounded by Adi Shankara. These Indian philosophers from the 8th and 11th centuries respectively emphasize the notion of one reality (substance here), Brahman and the notion of attributes, a position which could be construed as not dissimilar to Spinoza's.


          Some of Spinoza's philosophical positions are:


          
            	The natural world is infinite.


            	Good and evil are related to human pleasure and pain.


            	Everything done by humans and other animals is excellent and divine.


            	All rights are derived from the State.


            	Animals can be used in any way by people for the benefit of the human race, according to a rational consideration of the benefit as well as the animal's status in nature.

          


          


          Ethical philosophy


          Encapsulated at the start in his Treatise on the Improvement of the Understanding (Tractatus de intellectus emendatione) is the core of Spinoza's ethical philosophy, what he held to be the true and final good. Spinoza held a relativist's position, that nothing is intrinsically good or bad, except to the extent that it is subjectively perceived to be by the individual. Things are only good or evil in respect that humanity sees it desirable to apply these conceptions to matters. Instead, Spinoza believes in his deterministic universe that, "All things in nature proceed from certain necessity and with the utmost perfection." Therefore, nothing happens by chance in Spinoza's world, and reason does not work in terms of contingency.


          In the universe anything that happens comes from the essential nature of objects, or of God/Nature. According to Spinoza, reality is perfection. If circumstances are seen as unfortunate it is only because of our inadequate conception of reality. While elements of the chain of cause and effect are not beyond the understanding of human reason, our grasp of the infinitely complex whole is limited because of the limits of science to empirically take account of the whole sequence. Spinoza also asserted that sense perception, though practical and useful for rhetoric, is inadequate for discovering universal truth; Spinoza's mathematical and logical approach to metaphysics, and therefore ethics, concluded that emotion is formed from inadequate understanding. His concept of " conatus" states that human beings' natural inclination is to strive toward preserving an essential being and an assertion that virtue/human power is defined by success in this preservation of being by the guidance of reason as one's central ethical doctrine. According to Spinoza, the highest virtue is the intellectual love or knowledge of God/Nature/Universe.


          In the final part of the " Ethics" his concern with the meaning of "true blessedness" and his unique approach to and explanation of how emotions must be detached from external cause in order to master them presages 20th-century psychological techniques. His concept of three types of knowledge - opinion, reason, intuition - and assertion that intuitive knowledge provides the greatest satisfaction of mind, leads to his proposition that the more we are conscious of ourselves and Nature/Universe, the more perfect and blessed we are (in reality) and that only intuitive knowledge is eternal. His unique contribution to understanding the workings of mind is extraordinary, even during this time of radical philosophical developments, in that his views provide a bridge between religions' mystical past and psychology of the present day.


          Given Spinoza's insistence on a completely ordered world where "necessity" reigns, Good and Evil have no absolute meaning. Human catastrophes, social injustices, etc. are merely apparent. The world as it exists looks imperfect only because of our limited perception.


          


          Pantheism controversy


          In 1785, Friedrich Heinrich Jacobi published a condemnation of Spinoza's pantheism, after Lessing was thought to have confessed on his deathbed to being a "Spinozist", which was the equivalent in his time of being called an atheist. Jacobi claimed that Spinoza's doctrine was pure materialism, because all Nature and God are said to be nothing but extended substance. This, for Jacobi, was the result of Enlightenment rationalism and it would finally end in absolute atheism. Moses Mendelssohn disagreed with Jacobi, saying that there is no actual difference between theism and pantheism. The entire issue became a major intellectual and religious concern for European civilization at the time, which Immanuel Kant rejected, as he thought that attempts to conceive of transcendent reality would lead to antinomies (statements that could be proven both right and wrong) in thought.


          The attraction of Spinoza's philosophy to late eighteenth-century Europeans was that it provided an alternative to materialism, atheism, and deism. Three of Spinoza's ideas strongly appealed to them:


          
            	the unity of all that exists;


            	the regularity of all that happens; and


            	the identity of spirit and nature.

          


          Spinoza's "God or Nature" provided a living, natural God, in contrast to the Newtonian mechanical "First Cause" or the dead mechanism of the French "Man Machine."


          


          Modern relevance
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          Late 20th century Europe demonstrated a greater philosophical interest in Spinoza, often from a left-wing or Marxist perspective. Notable philosophers Gilles Deleuze, Antonio Negri, tienne Balibar and the Brazilian philosopher Marilena Chau have each written books on Spinoza. Deleuze's doctoral thesis, published in 1968, refers to him as "the prince of philosophers." Other philosophers heavily influenced by Spinoza include Constantin Brunner and John David Garcia. Stuart Hampshire wrote a major English language study of Spinoza, though H. H. Joachim's work is equally valuable. Unlike most philosophers, Spinoza and his work were highly regarded by Nietzsche.


          Philosopher Ludwig Wittgenstein evoked Spinoza with the title (suggested to him by G. E. Moore) of the English translation of his first definitive philosophical work, Tractatus Logico-Philosophicus, an allusion to Spinoza's Tractatus Theologico-Politicus. Elsewhere, Wittgenstein deliberately borrowed the expression sub specie aeternitatis from Spinoza (Notebooks, 1914-16, p. 83). The structure of his Tractatus Logico-Philosophicus does have certain structural affinities with Spinoza's Ethics (though, admittedly, not with the latter's own Tractatus) in erecting complex philosophical arguments upon basic logical assertions and principles. Furthermore, in propositions 6.4311 and 6.45 he alludes to a Spinozian understanding of eternity and interpretation of the religious concept of eternal life, stating that "If by eternity is understood not eternal temporal duration, but timelessness, then he lives eternally who lives in the present." (6.4311) "The contemplation of the world sub specie aeterni is its contemplation as a limited whole." (6.45) Furthermore, Wittgenstein's interpretation of religious language, in both his early and later career, may be said to bear a family resemblance to Spinoza's pantheism.


          Spinoza has had influence beyond the confines of philosophy. The nineteenth century novelist, George Eliot, produced her own translation of the Ethics, the first known English translation thereof. The twentieth century novelist, W. Somerset Maugham, alluded to one of Spinoza's central concepts with the title of his novel, Of Human Bondage. Albert Einstein named Spinoza as the philosopher who exerted the most influence on his world view ( Weltanschauung). Spinoza equated God (infinite substance) with Nature, consistent with Einstein's belief in an impersonal deity. In 1929, Einstein was asked in a telegram by Rabbi Herbert S. Goldstein whether he believed in God. Einstein responded by telegram: "I believe in Spinoza's God who reveals himself in the orderly harmony of what exists, not in a God who concerns himself with the fates and actions of human beings." Spinoza's pantheism has also influenced environmental theory. Arne Nss, the father of the deep ecology movement, acknowledged Spinoza as an important inspiration. Moreover, the Argentinian writer Jorge Luis Borges was greatly influenced by Spinoza's world view. In many of his poems and short stories, Borges makes constant allusions to the philosopher's work, though not necessarily as a partisan of his doctrines, but merely in order to use these for aesthetic purposes--a common tactic in Borges's work.


          Spinoza is an important historical figure in the Netherlands, where his portrait was featured prominently on the Dutch 1000- guilder banknote, legal tender until the euro was introduced in 2002. The highest and most prestigious scientific award of the Netherlands is named the Spinoza prijs (Spinoza prize). Spinoza's work is also mentioned as the favourite reading material for Bertie Wooster's valet Jeeves in the P. G. Wodehouse novels.
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          Basalt (pronounced /ˈbsɒlt, bəˈsɔːlt/) is a common mafic extrusive volcanic rock. It is usually gray to black and fine-grained due to rapid cooling of lava at the surface of a planet. It may be porphyritic containing larger crystals in a fine matrix, or vesicular, or frothy scoria. Unweathered basalt is black or gray.


          On Earth, most basalt magmas have formed by decompression melting of the mantle. Basalt has also formed on Earth's Moon, Mars, Venus, and even on the asteroid Vesta. Source rocks for the partial melts probably include both peridotite and pyroxenite (e.g., Sobolev et al., 2007). The crustal portions of oceanic tectonic plates are composed predominantly of basalt, produced from upwelling mantle below ocean ridges.


          The term basalt is at times applied to shallow intrusive rocks with a composition typical of basalt, but rocks of this composition with a phaneritic (coarse) groundmass are generally referred to as dolerite (also called diabase) or gabbro.
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          Types of basalt
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            	Tholeiitic basalt is relatively poor in silica and poor in sodium. Included in this category are most basalts of the ocean floor, most large oceanic islands, and continental flood basalts such as the Columbia River Plateau.

              
                	MORB ( Mid Ocean Ridge Basalt), is characteristically low in incompatible elements. MORB is commonly erupted only at ocean ridges. MORB itself has been subdivided into varieties such as NMORB and EMORB (slightly more enriched in incompatible elements).

              

            

          


          
            	High alumina basalt may be silica-undersaturated or -oversaturated (see normative mineralogy). It has greater than 17% alumina (Al2O3) and is intermediate in composition between tholeiite and alkali basalt; the relatively alumina-rich composition is based on rocks without phenocrysts of plagioclase.

          


          
            	Alkali basalt is relatively poor in silica and rich in sodium. It is silica-undersaturated and may contain feldspathoids, alkali feldspar and phlogopite.

          


          
            	Boninite is a high-magnesium form of basalt or andesite that is erupted generally in back-arc basins, distinguished by its low titanium content and trace element composition.

          


          


          Petrology


          The mineralogy of basalt is characterized by a preponderance of calcic plagioclase feldspar and pyroxene. Olivine can also be a significant constituent. Accessory minerals present in relatively minor amounts include iron oxides and iron-titanium oxides, such as magnetite, ulvospinel, and ilmenite. Because of the presence of such oxide minerals, basalt can acquire strong magnetic signatures as it cools, and paleomagnetic studies have made extensive use of basalt.


          In tholeiitic basalt, pyroxene ( augite and orthopyroxene or pigeonite) and calcium-rich plagioclase are common phenocryst minerals. Olivine may also be a phenocryst, and when present, may have rims of pigeonite. The groundmass contains interstitial quartz or tridymite or cristobalite. Olivine tholeiite has augite and orthopyroxene or pigeonite with abundant olivine, but olivine may have rims of pyroxene and is unlikely to be present in the groundmass.


          Alkali basalts typically have mineral assemblages that lack orthopyroxene but contain olivine. Feldspar phenocrysts typically are labradorite to andesine in composition. Augite is rich in titanium compared to augite in tholeiitic basalt. Minerals such as alkali feldspar, leucite, nepheline, sodalite, phlogopite mica, and apatite may be present in the groundmass.


          Basalt has high liquidus and solidus temperatures -- values at the Earth's surface are near or above 1200 C (liquidus) and near or below 1000 C (solidus); these values are higher than those of other common igneous rocks.


          The majority of tholeiites are formed at approximately 50-100 km depth within the mantle. Many alkali basalts may be formed at greater depths, perhaps as deep as 150-200 km. The origin of high-alumina basalt continues to be controversial, with interpretations that it is a primary melt and that instead it is derived from other basalt types (e.g., Ozerov, 2000).


          


          Geochemistry
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          Basalt compositions are rich in MgO and CaO and low in SiO2 and Na2O plus K2O relative to most common igneous rocks, consistent with the TAS classification.


          Basalt generally has a composition of 45-55 wt% SiO2, 2-6 wt% total alkalis, 0.5-2.0 wt% TiO2, 5-14 wt% FeO and 14 wt% or more Al2O3. Contents of CaO are commonly near 10 wt%, those of MgO commonly in the range 5 to 12 wt%.


          High alumina basalts have aluminium contents of 17-19 wt% Al2O3; boninites have magnesium contents of up to 15% MgO. Rare feldspathoid-rich mafic rocks, akin to alkali basalts, may have Na2O plus K2O contents of 12% or more.


          MORB basalts and their intrusive equivalents, gabbros, are the characteristic igneous rocks formed at mid-ocean ridges. They are tholeiites particularly low in total alkalis and in incompatible trace elements, and they have relatively flat REE patterns normalised to mantle or chondrite values. In contrast, alkali basalts have normalized patterns highly enriched in the light REE, and with greater abundances of the REE and of other incompatible elements. Because MORB basalt is considered a key to understanding plate tectonics, its compositions have been much studied. Although MORB compositions are distinctive relative to average compositions of basalts erupted in other environments, they are not uniform. For instance, compositions change with position along the Mid-Atlantic ridge, and the compositions also define different ranges in different ocean basins (Hofmann, 2003).


          Isotope ratios of elements such as strontium, neodymium, lead, hafnium, and osmium in basalts have been much-studied, so as to learn about evolution of the Earth's mantle. Isotopic ratios of noble gases, such as 3He/4He, are also of great value: for instance, ratios for basalts range from 6 to 10 for mid-ocean ridge tholeiite (normalized to atmospheric values), but to 15-24+ for ocean island basalts thought to be derived from mantle plumes.


          


          Morphology and textures


          The shape, structure and texture of a basalt is diagnostic of how and where it erupted - whether into the sea, in an explosive cinder eruption or as creeping pahoehoe lava flows, the classical image of Hawaiian basalt eruptions.
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          Subaerial eruptions


          Basalt which erupts under open air (that is, subaerially) forms three distinct types of lava or volcanic deposits: scoria, ash or cinder; breccia and lava flows.


          Basalt in the tops of subaerial lava flows and cinder cones will often be highly vesiculated, imparting a lightweight "frothy" texture to the rock. Basaltic cinders are often red, coloured by oxidised iron from weathered iron-rich minerals such as pyroxene.


          Aa types of blocky, cinder and breccia flows of thick, viscous basaltic lava are common in Hawaii. Pahoehoe is a highly fluid, hot form of basalt which tends to form thin aprons of molten lava which fill up hollows and sometimes forms lava lakes. Lava tubes are common features of pahoehoe eruptions.


          Basaltic tuff or pyroclastic rocks are rare but not unknown. Usually basalt is too hot and fluid to build up sufficient pressure to form explosive lava eruptions but occasionally this will happen by trapping of the lava within the volcanic throat and build up of volcanic gases. Hawaii's Mauna Loa volcano erupted in this way in the 19th century, as did Mount Tarawera, New Zealand in its violent 1886 eruption.
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              Columnar jointing in the basalt of the Giant's Causeway in Northern Ireland
            

          


          Maar volcanoes are typical of small basalt tuffs, formed by explosive eruption of basalt through the crust, forming an apron of mixed basalt and wall rock breccia and a fan of basalt tuff further out from the volcano.


          Amygdaloidal structure is common in relict vesicles and beautifully crystallized species of zeolites, quartz or calcite are frequently found.


          


          Columnar basalt


          During the cooling of a thick lava flow, contractional joints or fractures form. If a flow cools relatively rapidly, significant contraction forces build up. While a flow can shrink in the vertical dimension without fracturing, it cannot easily accommodate shrinking in the horizontal direction unless cracks form. The extensive fracture network that develops results in the formation of columns. The topology of the lateral shapes of these columns can broadly be classed as a random cellular network. These structures are often erroneously described as being predominantly hexagonal. In reality, the mean number of sides of all the columns in such a structure is indeed six (by geometrical definition), but polygons with three to twelve or more sides can be observed. Note that the size of the columns depends loosely on the rate of cooling; very rapid cooling may result in very small (<1 cm diameter) columns, while slow cooling is more likely to produce large columns.


          Perhaps the most famous basalt flow in the world is the Giant's Causeway on the northern coast of Ireland, in which the vertical joints form hexagonal columns and give the impression of having been artificially constructed.


          An ancient 13th century religious complex, called Nan Madol, was built on the Pacific island of Pohnpei, using columnar basalt quarried from various locations on the island. The massive ruins remain to this day.
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              Columnar jointed basalt in Hong Kong - near Basalt Island and High Island Reservoir areas
            

          


          
            	Notable columnar basalts:

              
                	Giant's Causeway, Northern Ireland


                	Borgarvirki Fortress, Iceland


                	Devil's Postpile, California


                	Narooma Basalt, Narooma, New South Wales, Australia


                	Samson's ribs, Scotland


                	Staffa, Scotland


                	Pwisehn Malek, Pohnpei, Federated States of Micronesia


                	Basalt Island area, Hong Kong; including High Island Reservoir area, Hong Kong SAR, China


                	Reynisdrangar, Vk  Mrdal, Iceland


                	Thunderstruck Rocks (Detunatele), Romania


                	Panska Skala, Czech Republic

              

            

          


          


          Submarine eruptions
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              Pillow basalts on the south Pacific seafloor
            

          


          


          Pillow basalts


          When basalt erupts underwater or flows into the sea, the cold water quenches the surface and the lava forms a distinctive pillow shape, through which the hot lava breaks to form another pillow. This pillow texture is very common in underwater basaltic flows and is diagnostic of an underwater eruption environment when found in ancient rocks. Pillows typically consist of a fine-grained core with a glassy crust and have radial jointing. The size of individual pillows varies from 10 cm up to several metres.


          When pahoehoe lava enters the sea it usually forms pillow basalts. However when a'a enters the ocean it forms a littoral cone, a small cone-shaped accumulation of tuffaceous debris formed when the blocky a'a lava enters the water and explodes from built-up steam.


          The island of Surtsey in the Atlantic Ocean is a basalt volcano which breached the ocean surface in 1963. The initial phase of Surtsey's eruption was highly explosive, as the magma was quite wet, causing the rock to be blown apart by the boiling steam to form a tuff and cinder cone. This has subsequently moved to a typical pahoehoe type behaviour.


          Volcanic glass may be present, particularly as rinds on rapidly chilled surfaces of lava flows, and is commonly (but not exclusively) associated with underwater eruptions.


          


          Life on basaltic rocks


          The common corrosion features of underwater volcanic basalt suggest that microbial activity may play a significant role in the chemical exchange between basaltic rocks and seawater. The significant amounts of reduced iron, Fe(II), and manganese, Mn(II), present in basaltic rocks provide potential energy sources for bacteria. Recent research has shown that some Fe(II)-oxidizing bacteria cultured from iron-sulfide surfaces are also able to grow with basaltic rock as a source of Fe(II). In recent work at Loihi Seamount, Fe- and Mn- oxidizing bacteria have been cultured from weathered basalts. The impact of bacteria on altering the chemical composition of basaltic glass (and thus, the oceanic crust) and seawater suggest that these interactions may lead to an application of hydrothermal vents to the origin of life.


          


          Distribution
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              Paran Traps, Brazil
            

          


          The lava flows of the Deccan Traps in India, the Chilcotin Plateau Basalts in British Columbia, Canada, the Paran Traps in Brazil, the Siberian Traps in Russia, the Columbia River Plateau of Washington and Oregon, as well as parts of the California inner coastal ranges in the United States, as well as the Triassic lavas of eastern North America are basalts. Other famous accumulations of basalts include Iceland, the Karoo flood basalt province in South Africa and the islands of the Hawaii volcanic chain, forming above a mantle plume. Basalt is the rock most typical of large igneous provinces.


          Ancient Precambrian basalts are usually only found in fold and thrust belts, and are often heavily metamorphosed. These are known as greenstone belts, because low-grade metamorphism of basalt produces chlorite, actinolite, epidote and other green minerals.


          


          Lunar and Martian basalt


          The dark areas visible on Earth's moon, the lunar maria, are plains of flood basaltic lava flows. These rocks were sampled by the manned American Apollo program, the robotic Russian Luna program, and are represented among the lunar meteorites.


          Lunar basalts differ from their terrestrial counterparts principally in their high iron contents, which typically range from about 17 to 22 wt% FeO. They also possess a stunning range of titanium concentrations (present in the mineral ilmenite), ranging from less than 1 wt% TiO2, to about 13 wt.%. Traditionally, lunar basalts have been classified according to their titanium content, with classes being named high-Ti, low-Ti, and very-low-Ti. Nevertheless, global geochemical maps of titanium obtained from the Clementine mission demonstrate that the lunar maria possess a continuum of titanium concentrations, and that the highest concentrations are the least abundant.


          Lunar basalts show exotic textures and mineralogy, particularly shock metamorphism, lack of the oxidation typical of terrestrial basalts, and a complete lack of hydration. While most of the Moon's basalts erupted between about 3 and 3.5 billion years ago, the oldest samples are 4.2 billion years old, and the youngest flows, based on the age dating method of "crater counting," are estimated to have erupted only 1.2 billion years ago.


          Basalt is also a common rock on the surface of Mars, as determined by data sent back from the surface of Mars and by Martian meteorites.


          


          Metamorphism


          Basalts are important rocks within metamorphic belts, as they can provide vital information on the conditions of metamorphism within the belt. Various metamorphic facies are named after the mineral assemblages and rock types formed by subjecting basalts to the temperatures and pressures of the metamorphic event. These are;


          
            	Greenschist facies


            	Blueschist facies


            	Zeolite facies


            	Granulite facies


            	Eclogite facies

          


          Metamorphosed basalts are important hosts for a variety of hydrothermal ore deposits, including gold deposits, copper deposits, volcanogenic massive sulfide ore deposits and others.
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              A view of the playing field at Wrigley Field, Chicago, Illinois
            


            
              	First played

              	June 4, 1838 in Beachville, Ontario, Canada (first time ever recorded)
            


            
              	Characteristics
            


            
              	Team members

              	9 at a time
            


            
              	Category

              	Bat-and-ball
            


            
              	Ball

              	Baseball
            


            
              	Olympic

              	1912
            

          


          Baseball is a bat-and-ball sport played between two teams of nine players each. The goal of baseball is to score runs by hitting a thrown ball with a bat and touching a series of four markers called bases arranged at the corners of a ninety-foot square, or diamond. Players on one team (the batting team) take turns hitting while the other team (the fielding team) tries to stop them from scoring runs by getting hitters out in any of several ways. A player on the batting team can stop at any of the bases and hope to score on a teammate's hit. The teams switch between batting and fielding whenever the fielding team gets three outs. One turn at bat for each team constitutes an inning; nine innings make up a professional game. The team with the most runs at the end of the game wins.


          Baseball on the professional, amateur, and youth levels is popular in North America, Central America, parts of South America and the Caribbean, and parts of East Asia and Southeast Asia. The modern version of the game developed in North America, beginning in the eighteenth century. The consensus of historians is that it evolved from earlier bat-and-ball games, such as cricket and rounders, brought to the continent by British and Irish immigrants. By the late nineteenth century, baseball was widely recognized as the national sport of the United States. The game is sometimes referred to as hardball in contrast to the very similar game of softball.


          In North America, professional Major League Baseball teams are divided into the National League (NL) and American League (AL). Each league has three divisions: East, West, and Central. Every year, the champion of Major League Baseball is determined by playoffs culminating in the World Series. Four teams make the playoffs from each league: the three regular season division winners, plus one wild card team. The wild card is the team with the best record among the nondivision winners in the league. In the National League, the pitcher is required to bat, per the traditional rules. In the American League, there is a tenth player, a designated hitter, who bats for the pitcher. Each major league team has a "farm system" of minor league teams at various levels. These teams allow younger players to develop as they gain on-field experience against opponents with similar levels of skill.


          


          History of baseball


          


          Origins of baseball


          The distinct evolution of baseball from among the various bat-and-ball games is difficult to trace with precision. Oina, a very similar bat-and-ball traditional game played in Romania was mentioned for the first time during the rule of King Vlaicu Voda, in 1364. While there has been general agreement that modern baseball is a North American development from the older game rounders, the 2006 book Baseball Before We Knew It: A Search for the Roots of the Game, by David Block, argues against that notion. Several references to "baseball" and "bat-and-ball" have been found in British and American documents of the early eighteenth century.The earliest known description is in a 1744 British publication, A Little Pretty Pocket-Book, by John Newbery. It contains a wood-cut illustration of boys playing "base-ball," showing a baseball set-up roughly similar to the modern game, and a rhymed description of the sport. The earliest known unambiguous American discussion of "baseball" was published in a 1791 Pittsfield, Massachusetts, town bylaw that prohibited the playing of the game within 80yards (70m) of the town's new meeting house. The English novelist Jane Austen made a reference to children playing "base-ball" on a village green in her book Northanger Abbey, which was written between 1798 and 1803 (though not published until 1818).


          The first full documentation of a baseball game in North America is Dr. Adam Ford's contemporary description of a game that took place in 1838 on June 4 (Militia Muster Day) in Beachville, Ontario, Canada; this report was related in an 1886 edition of Sporting Life magazine in a letter by former St. Marys, Ontario, resident Dr. Matthew Harris. In 1845, Alexander Cartwright of New York City led the codification of an early list of rules (the so-called Knickerbocker Rules), from which today's have evolved. He had also initiated the replacement of the soft ball used in rounders with a smaller hard ball. While there are reports of Cartwright's club, the New York Knickerbockers, playing games in 1845, the game now recognized as the first in U.S. history to be officially recorded took place on June 19, 1846, in Hoboken, New Jersey, with the "New York Nine" defeating the Knickerbockers, 231, in four innings.


          


          History of baseball in the United States


          Semiprofessional baseball started in the United States in the 1860s; in 1869, the first fully professional baseball club, the Cincinnati Red Stockings, was formed and went undefeated against a schedule of semipro and amateur teams. By the following decade, American newspapers were referring to baseball as the "National Pastime" or "National Game." The first attempt at forming a " major league" was the National Association, which lasted from 1871 to 1875. The "major league" status of the NA is in dispute among present-day baseball historians, and Major League Baseball does not include the NA among the major leagues. The National League, which still exists, was founded in 1876 in response to the NA's shortcomings. Several other major leagues formed and failed, but the American League, which evolved from the minor Western League (1893) and was established in 1901 as a major league, succeeded. The two leagues were initially rivals that actively fought for the best players, often disregarding one another's contracts and engaging in bitter legal disputes. A modicum of peace was established in 1903, and the World Series was inaugurated that fall, albeit without formal major league sanction or governance. The next year, the National League champion New York Giants did not participate, as their manager, John McGraw, refused to recognize the major league status of the American League and its champion, the Boston Americans who beat the Pittsburgh Pirates in the first World Series. The following year, Giants' management relented, and actually led the formal establishment of rules that standardized the format of the World Series and made participation compulsory.


          Compared with the present day, games in the early part of the 20th century were lower scoring and pitchers were more successful. The "inside game", whose nature was to "scratch for runs", was played more violently and aggressively than it is today. Ty Cobb said of his era especially, "Baseball is something like a war!" This period, which has since become known as the " dead-ball era", ended in the 1920s with several rule changes that gave advantages to hitters and the rise of the legendary baseball player Babe Ruth, who showed the world what power hitting could produce, altering the nature of the game. Two of the changes introduced were the construction of additional seating to accommodate the rising popularity of the game, which often had the effect of bringing the outfield fences closer to the infield in the largest parks; and the introduction of strict rules governing the size, shape and construction of the ball which, coupled with superior materials becoming available following World War I, caused the ball to travel farther when hit. The aggregate result of these two changes was to enable batters to hit many more home runs.


          In 1884, African American Moses Walker (and, briefly, his brother Welday) had played for the Toledo Blue Stockings of the major league American Association. An injury ended Walker's major league career, and by the early 1890s, a "gentlemen's agreement" in the form of the baseball colour line effectively barred African-American players from the majors and their affiliated minor leagues, resulting in the formation of several Negro Leagues. There was never any formal segregation rule in baseball, which presented an opportunity for integration for someone bold enough to attempt it. The first crack in the unwritten agreement occurred in 1946, when Jackie Robinson was signed by the National League's Brooklyn Dodgers and began playing for their minor league team in Montreal. Finally, in 1947, the major leagues' colour barrier was broken when Robinson debuted with the Dodgers. Larry Doby debuted in the American League the same year. Although the transformation was not instantaneous, baseball has since become fully integrated.


          Major League baseball finally made it to the West Coast of the United States in 1958, when the Brooklyn Dodgers and New York Giants relocated to Los Angeles and San Francisco respectively. The first American League team on the West Coast was the Los Angeles Angels, who were founded as an expansion team in 1961.


          Pitchers dominated the game in the 1960s and early 1970s. In the early 1970s the designated hitter (DH) rule was proposed. The American League adopted this rule in 1973, though pitchers still bat for themselves in the National League to this day. The DH rule now constitutes the primary difference between the two leagues.


          Despite the popularity of baseball, and the attendant high salaries relative to those of average Americans, the players have become dissatisfied from time to time, as they believed the owners had too much control and retained an unfair share of the money. Various job actions have occurred throughout the game's history. Players on specific teams occasionally attempted strikes, but usually came back when their jobs were sufficiently threatened. The throwing of the 1919 World Series, the " Black Sox scandal", was in some sense a "strike" or at least a rebellion by the ballplayers against a perceived stingy owner. But the strict rules of baseball contracts tended to keep the players "in line" in general.


          This began to change in 1966 when former United Steelworkers chief economist (and assistant to the president) Marvin Miller became the Baseball Players Union executive director. The union became much stronger than it had been previously, especially when the reserve clause was effectively nullified in the mid-1970s. Conflicts between owners and the players' union led to major work stoppages in 1972, 1981, and 1994. The 1994 baseball strike led to the cancellation of the World Series, and was not settled until the spring of 1995. During this period, as well, many of the functions  such as player discipline and umpire supervision  and regulations that had been administered separately by the two major leagues' administrations were united under the rubric of Major League Baseball.


          The number of home runs increased dramatically after the strike. Mark McGwire and Sammy Sosa both surpassed Roger Maris's long-standing single season home run record in 1998. In 2001, Barry Bonds established the current record of 73 home runs in a single season. In 2007, Bonds became MLB's all-time home run leader, surpassing Hank Aaron's total of 755. Even though all three sluggers (McGwire, Sosa, and Bonds) have been accused in the steroid-abuse scandal of the mid-2000s, their feats did do a lot at the time to bolster the game's renewed popularity.


          Currently, baseball makes up around 20 percent of the franchise sports industry. The team with the highest average game attendance is the New York Yankees, with 51,848 spectators. The New York Yankees are closely followed by the Los Angeles Dodgers (46,400) and the New York Mets (42,327). The 30 Major League Baseball teams earned $5.11 billion in revenue in 2006.


          


          Baseball around the world


          Baseball is largely known as America's pastime, but has a fan base in several other countries as well. The history of baseball in Canada has remained closely linked with that of the sport in the United States. As early as 1877, a professional league, the International Association, featured teams from both countries. While baseball is widely played in Canada, and many minor league teams have been based in the country, the American major leagues did not include a Canadian club until 1969, when the Montreal Expos joined the National League as an expansion team. In 1977, the expansion Toronto Blue Jays joined the American League. The Blue Jays won the World Series in 1992 and 1993, the first and still the only club from outside the United States to do so. In 2004, Major League Baseball relocated the Expos to Washington, D.C., where the team is now known as the Nationals.


          The first formal baseball league outside of the United States and Canada was founded in 1878 in Cuba, which maintains a rich baseball tradition and whose national team has been one of the world's strongest since international play began in the late 1930s. Professional baseball leagues began to form in other countries between the world wars, including the Netherlands (formed in 1922), Australia (1934), Japan (1936), and Puerto Rico (1938). After World War II, professional leagues were founded in Italy (1948) and in many Latin American nations, most prominently Venezuela (1945), Mexico (1945), and the Dominican Republic (1951). In Asia, Korea (1982), Taiwan (1990), and China (2003) all have professional leagues.


          Many European countries have pro leagues as well, the most successful beside the Dutch being the Italian league founded in 1948. Compared to those in Asia and Latin America, the various European leagues and the one in Australia historically have had no more than niche appeal. Recently, the sport has begun to grow in popularity in those nations, most notably in Australia, which won a surprise silver medal in the 2004 Olympic Games. In 2007, the Israel Baseball League, featuring six teams, was launched. Competition between national teams, such as in the Baseball World Cup and the Olympic baseball tournament, has been administered by the International Baseball Federation since its formation in 1938. As of 2004, the organization has 112 member countries.


          Since the early 1970s, the annual Caribbean Series has matched the league-winning clubs from Puerto Rico, Venezuela, Mexico, and the Dominican Republic. The Confdration Europene de Baseball (European Baseball Confederation), founded in 1953, organizes a number of competitions between clubs from different countries as well as national squads. The inaugural World Baseball Classic, held in March 2006, had a much higher profile than previous tournaments featuring national teams, owing to the participation for the first time of a significant number of players from Major League Baseball.


          The 117th meeting of the International Olympic Committee, held in Singapore in July 2005, voted not to hold baseball and softball tournaments at the 2012 Summer Olympic Games, but they will remain Olympic sports during the 2008 Summer Olympic Games and will be put to vote again for each succeeding Summer Olympics. The elimination of baseball and softball from the 2012 Olympic program enabled the IOC to consider adding two different sports to the program, but no other sport received the majority vote required for inclusion. While baseball's lack of substantial appeal in much of the world was a factor; more important is the unwillingness of Major League Baseball to have a break during the Games so that its players can participate, something that the National Hockey League now does during the Winter Olympic Games. Because of the seasonal nature of baseball and the high priority its fans place on the integrity of major-league statistics from one season to the next, it would be more difficult to accommodate such a break in Major League Baseball.


          For further information, see also:


          
            	Baseball in Cuba


            	Baseball in the United Kingdom


            	Baseball in Japan

          


          


          Rules and gameplay


          A single game is played by two teams, who, during the course of a game, alternate playing offense and defense. Each alternation is called an " inning", and there are usually 9 innings in a game. A "season" is played over the course of many months by a group of teams, called a league. Each team in the league plays all the other teams in the league a fixed number of times, though it is not always in round robin format. At the end of the season, the team with the most wins is the winner of the regular season.


          The goal of a game is to score more points, which are called "runs" in the language of baseball, than the other team. Each team, usually composed of 9 players, attempts to score runs while on offense, by completing a tour of the bases, which form a square-shaped figure called a " diamond." A tour starts at home plate and proceeds counter-clockwise. See the image below.
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              Diagram of a baseball diamond
            

          


          There are four basic tools of baseball: the bat, the ball, the mitt, and the field.


          
            	The bat is an offensive tool, either made of wood or aluminium depending on the game being played. It is a long, hard stick, about 2 inches (5 centimeters) in diameter, except at the handle, which is about 1-inch (2.5 centimeters) diameter.


            	The ball in baseball is about the size of a fist and white (though other colors can be used) with red lacing. Softball uses a white or yellow ball (usually) about the size of two fists with white lacing.


            	The glove or mitt is a defensive tool, made of leather, worn on the player's hand to aid in catching the ball. It takes various shapes to meet the unique needs of the defensive position of the player.


            	The game is played on a field, whose dimensions vary depending on the age of the players. However, every field has a diamond, with bases at its corners, which the offensive players circumnavigate, as mentioned above. The part of the field closest to the bases is called the infield, and the part most distant from the bases is called the outfield.

          


          Baseball is played in a series of (usually 9) "innings", each of which is divided into two halves (called "top" and "bottom" in that order: hence the phrase bottom of the ninth). In each half-inning, the offensive team attempts to score runs until three of its players are put "out" (removed from play by actions of the defensive team; discussed below). After the third out, the teams switch roles for the other half of the inning. The "home" team plays defense first, and so plays defense in the top of every inning and offense in the bottom of every inning.


          At the beginning of each half-inning, the nine defensive players arrange themselves on the field. One defensive player is called the " pitcher" and stands at the center of the diamond on a designated spot, called the mound or the rubber - a reference to the rectangular rubber plate at the centre of the mound. Another defensive player is called the " catcher" and stands on the other side of home plate from the pitcher. Typically four more players are arranged along the lines between first, second, and third bases, and the other three are in the outfield.


          Runs are scored as follows: starting at home plate, each offensive player attempts to earn the right to run (counterclockwise) to the next base (corner) of the diamond, then to touch the base at that corner, continuing on to each following base in order, and finally returning to home, whereupon a run (point) is scored. Often an offensive player will achieve a base but be forced to stop there; on future plays (usually in concert with other runners), the player may continue to advance, or else be put out.


          A play begins with an offensive player called a "batter" standing at home plate, holding a bat. The batter then waits for the pitcher to throw a "pitch" (the ball) toward home plate, and attempts to hit the ball with the bat. If the batter hits the ball into play, the batter must then drop the bat and begin running toward first base. (There are other ways to earn the right to run the bases, such as "walks" or being hit by a pitched ball.) The catcher catches pitches that the batter does not hit (either by choice or simple failure to make contact) and returns them to the pitcher.


          If the batter fails to hit a well-pitched ball (one within the strike zone) or if he hits it so that it goes outside of the field of play it is called a "strike". (However, if the ball is hit over the outfield and exits the field there, it is instead (one type of) a " home run": the batter and all other offensive players on bases may complete a tour of the bases and score a run. This is the most desirable result for the batter.)


          When a batter begins running, he or she is then referred to as a "runner". Runners attempt to reach a base, where they are "safe" and may remain there. The defensive players attempt to prevent this by putting the runners out using the ball; runners put out must leave the field (returning to the "bench" or " dugout", the location where all the other inactive players and managers observe the game).


          There are many ways that the team on defense can get an offensive player out. For the sake of simplicity, only the five most common ways are listed here:


          
            	The " strikeout": occurs when the batter acquires three strikes before hitting the ball (within the field); the batter never becomes a runner. (Hence the phrase "Three strikes and you are out".)


            	The " ground out": when the batter hits the ball but a defensive player retrieves it after it has touched the ground and throws it to another defensive player standing on first base before the runner arrives there.


            	The " forceout": occurs when a runner is required to run to advance bases ahead of a teammate's hit but fails to reach it before a defensive player reaches the base with the ball. The "ground out" is actually a special case of "force out."


            	The " flyout": if a defensive player catches a hit ball before it touches the ground, the batter (now a runner) is out (regardless of his location).


            	The " tag out": while between bases, a runner is out if a defensive player touches him with a held ball.

          


          


          Other personnel


          Any baseball game involves one or more umpires, who make rulings on the outcome of each play. At a minimum, one umpire will stand behind the catcher, to have a good view of the strike zone, and call each pitch a ball or a strike. Additional umpires may be stationed near the bases, thus making it easier to see plays in the field. In Major League Baseball, four umpires are used for each game, one near each base. In the all-star game and playoffs, six umpires are used: one at each base and two in the outfield along either foul line.


          


          Statistics


          As with many sports, and perhaps even more so, statistics are very important to baseball. Statistics have been kept for the Major Leagues since their creation, and presumably statistics were around even before that. General managers, baseball scouts, managers, and players alike study player statistics to help them choose various strategies to best help their team.


          Statistics are more important to baseball than to other sports for a variety of reasons. Primary among them is the fact that every play has only a finite (and relatively limited) number of possible outcomes, unlike sports like hockey, basketball, soccer, and to a lesser extent American football, all of which are more fluid and open. This facilitates a statistical analysis of baseball, and allows a deeper level of mathematical study than that provided by other sports.


          Traditionally, statistics like batting average for battersthe number of hits divided by the number of at batsand earned run averageapproximately the number of runs given up by a pitcher per nine inningshave governed the statistical world of baseball. However, the advent of sabermetrics has brought an onslaught of new statistics that perhaps better gauge a player's performance and contributions to his team from year to year.


          Some sabermetrics have entered the mainstream baseball statistic world. On-base plus slugging (OPS) is a somewhat complicated formula that some say gauges a hitter's performance better than batting average. It combines the hitter's on base percentagehits plus walks plus hit by pitches divided by at bats plus bases on balls plus hit by pitches plus sacrifice flieswith their slugging percentage total bases divided by at bats. Walks plus hits per inning pitched (or WHIP) gives a good representation of a pitcher's abilities; it is calculated exactly as its name suggests.


          Also important are more specific statistics for particular situations. For example, a certain hitter's ability to hit left-handed pitchers might cause his manager to give him more chances to face lefties. Some hitters hit better with runners in scoring position, so an opposing manager, knowing this statistic, might elect to intentionally walk him in order to face a worse hitter.


          There are some other statistics, perhaps less important than those mentioned. For hitters, these include at-bats, the number of hits and extra-base hits, and runs batted in (RBI). For pitchers, these include total innings pitched, strikeouts per nine innings, walks, and the pitch count.


          Organized leagues


          Baseball is played at a number of levels, by amateur and professionals, and by the young and the old. Youth programs use modified versions of adult and professional baseball rules, which may include a smaller field, easier pitching (from a coach, a tee, or a machine), less contact, base running restrictions, limitations on innings a pitcher can throw, liberal balk rules, and run limitations, among others. Since rules vary from location-to-location and among the organizations, coverage of the nuances in those rules is beyond this article.
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                    	Country

                    	Switzerland
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                    	Canton

                    	Basel-Stadt
                  


                  
                    	District

                    	n.a.
                  


                  
                    	
                  

                

              
            


            
              	Population

              	165,529 (December 2006)
            


            
              	 - Density

              	7,276 /km (18,845 /sq.mi.)
            


            
              	Area

              	22.75km (8.8sqmi)
            


            
              	Elevation

              	260m (853ft)
            


            
              	 - Lowest

              	244.75 m - Rhine shore, national border at Kleinhningen
            


            
              	Postal code

              	4000
            


            
              	Mayor

              	Guy Morin (as of 2008) GP
            


            
              	Surroundedby

              (view map)

              	Allschwil (BL), Binningen (BL), Birsfelden (BL), Bottmingen (BL), Huningue (FR-68), Mnchenstein (BL), Muttenz (BL), Reinach (BL), Riehen, Saint-Louis (FR-68), Weil am Rhein (DE-BW)
            


            
              	Website

              	www.basel.ch
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          Basel (['ba:zəl], also Basle [bɑːl] , German: Basel ['ba:zəl], French: Ble [bɑl], Italian: Basilea [bazi'lɛːa], Romansh: Basilea [bazi'lɛːa]) is Switzerland's third most populous city (165,529 inhabitants (2006); 731,000 inhabitants in the metropolitan area stretching across the immediate cantonal and national boundaries made Basel Switzerland's second-largest urban area as of 2004.


          Located in north-west Switzerland on the river Rhine, Basel functions as a major industrial centre for the chemical and pharmaceutical industry. The city borders both Germany and France. The Basel region, culturally extending into German Baden-Wrttemberg and French Alsace, reflects the heritage of its three states in the modern Latin name: " Regio TriRhena". It has the oldest university of the Swiss Confederation (1460).


          


          History
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              1493 Woodcut of the City of Basel.
            

          


          During the days of the Roman Empire, the settlement of Augusta Raurica was founded 10 or 20 kilometres upstream of present Basel, and a castle was built on the hill overlooking the river where the Basel Mnster now stands. But even older Celtic settlements (including a vitrified fort) have been discovered recently in the area predating the Roman castle. The city's position on the Rhine long emphasised its importance: Basel for many centuries possessed the only bridge over the river "between Lake Constance and the sea".


          The town of Basel was called "Basilia" in Latin, and this name is documented from the year 374 AD. Since the donation of the Abbey Moutier-Grandvalto and all its possessions to Bishop Adalbero II. in 999 till the Reformation, Basel was ruled by prince-bishops (see Bishop of Basel, whose memory is preserved in the crosier shown on the Basle coat-of-arms - see above). In 1019 the construction of the cathedral of Basel (known locally as the Mnster) began under German Emperor Heinrich II. In 12251226 the Bridge over the Rhine was constructed by Bishop Heinrich von Thun and lesser Basel (Kleinbasel) founded as a beachhead to protect the bridge.


          In 1356 the Basel earthquake destroyed much of the city along with a number of castles in the vicinity. The city offered courts in the city to nobles as an alternative to rebuilding their castles, in exchange for the nobles' military protection of the city.


          In 1412 (or earlier) the well-known guesthouse Zum Goldenen Sternen was established. Basel became the focal point of western Christendom during the 15th century Council of Basel (1431 1449), including the 1439 AD election of antipope Felix V. In 1459 Pope Pius II endowed the University of Basel where such notables as Erasmus of Rotterdam, Paracelsus and Hans Holbein the Younger taught. At the same time the new craft of printing was introduced to Basel by apprentices of Gutenberg.


          The Schwabe publishing house was founded 1488 by Johannes Petri and is the oldest publishing house still in business. Johann Froben also operated his printing house in Basel and was notable for publishing works by Erasmus. In 1495, Basel was incorporated in the Upper Rhenish Imperial Circle, the bishop sitting on the Bench of the Ecclesiastical Princes. In 1500 the construction of the Basel Mnster was finished. In 1501 Basel de facto separated from the Holy Roman Empire and joined the Swiss Confederation as 11th canton, and began the construction of the city council building. The bishop continued to reside in Basel until the reformation of Oecolampadius in 1529. The bishop's crook was however retained as the city's coat of arms. In March 1536 the first edition of Christianae religionis institutio ( Institutes of the Christian Religion) was published in Latin by John Calvin at Basel. There are indications Joachim Meyer, an influential 16th century author of a book on fighting ( kunst des Fechten) came from Basel.


          Intended as a defence of Huguenots then persecuted in France, Calvin's Institutes was an exposition of Protestant Christian doctrine which later became known as Calvinism. In 1543 De humani corporis fabrica, the first anatomy book was published and printed in Basel by Andreas Vesalius (15141564). In 1662 the Amerbaschsches Kabinett formed the basis of a collection and exposition, forming the core of the Basel Museum of Art.


          In 1792 the Republic of Rauracia, a revolutionary French client republic, was created. It lasted until 1793. After three years of political agitation for equal rights and a short civil war in 1833 the disadvantaged countryside seceded from the Canton of Basle, forming the halfcanton of Basel-Landschaft. In 1912, the extraordinary congress of the Second International was held in Basel, due to the outbreak of the Balkan Wars


          


          Accords


          Throughout history, Basel has seen the conclusion of numerous accords. In 1499 Treaty of Basel was signed, ending the Swabian War, and two years later Basel joined the Swiss Confederation. In 1795, two separate peace treaties between the revolutionary French Republic on the one hand and Prussia and Spain on the other brought about the collapse of the First Coalition and the cessation of fighting in the French Revolutionary Wars. In more recent times, on September 3, 1897, the World Zionist Organization held its first congress in Basel under the leadership of Theodor Herzl; this Jewish umbrella organization would later play an instrumental role in the creation of the state of Israel. Because of the Balkan Wars the Second International held an extraordinary congress at Basel in 1912. In 1989, the Basel Convention was opened for signature with the aim of preventing the export of hazardous waste from wealthy to developing nations for disposal.


          


          Industry and trade
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          An annual Federal Swiss trade fair (Mustermesse) takes place in Kleinbasel on the right bank of the Rhine. Other important trade shows include " BaselWorld" (watches and jewelry), Art Basel, Orbit and Cultura.


          The Swiss chemical industry operates largely from Basel, with Novartis, Syngenta, Ciba Specialty Chemicals, Clariant, and Hoffmann-La Roche headquartered there. Pharmaceuticals and specialty chemicals have become the modern focus of the city's industrial production. Some of the chemical industry's most notable creations include DDT, Araldite, Valium, Rohypnol and LSD.


          UBS AG maintains central offices in Basel, giving finance a pivotal role in the local economy. The importance of banking began when the Bank for International Settlements located within the city in 1930. Basel's innovative financial industry includes institutions like the Basel Committee on Banking Supervision. Responsible for the Basel Accords ( Basel I and Basel II) , this organization fundamentally changed Risk Management within its industry.


          Basel has Switzerland's tallest building, Basler Messeturm.


          


          Quarters


          Basel is subdivided into 19 quarters (Quartiere). The municipalities of Riehen and Bettingen, outside the city limits of Basel, are included in the canton of Basel-City as rural quarters (Landquartiere).


          
            
              	Quartier

              	ha

              	Quartier

              	ha
            


            
              	Altstadt Grossbasel (central Grossbasel)

              	37.63

              	Altstadt Kleinbasel (central Kleinbasel)

              	24.21
            


            
              	Vorstdte (Suburbs)

              	89.66

              	Clara

              	23.66
            


            
              	Am Ring

              	90.98

              	Wettstein

              	75.44
            


            
              	Breite

              	68.39

              	Hirzbrunnen

              	305.32
            


            
              	St. Alban

              	294.46

              	Rosental

              	64.33
            


            
              	Gundeldingen

              	123.19

              	Mattus

              	59.14
            


            
              	Bruderholz

              	259.61

              	Klybeck

              	91.19
            


            
              	Bachletten

              	151.39

              	Kleinhningen

              	136.11
            


            
              	Gotthelf

              	46.62

              	City of Basel

              	2275.05
            


            
              	Iselin

              	109.82

              	Riehen

              	1086.10
            


            
              	St. Johann

              	223.90

              	Bettingen

              	222.69
            


            
              	

              	

              	Canton of Basel-City

              	3583.84
            

          


          


          Architecture


          The red sandstone Mnster, one of the foremost late-Romanesque/early Gothic buildings in the Upper Rhine, was badly damaged in the great earthquake of 1356, rebuilt in the fourteenth and fifteenth century, extensively reconstructed in the mid-nineteenth century and further restored in the late twentieth century. A memorial to Erasmus lies inside the Mnster.


          Basel is also host to an array of buildings by internationally renowned architects, such as the Beyeler Foundation by Renzo Piano, or the Vitra complex in nearby Weil am Rhein, composed of buildings by architects such as Zaha Hadid (fire station), Frank Gehry ( design museum), Alvaro Siza Vieira (factory building) and Tadao Ando (conference centre). Basel also features buildings by Mario Botta (Jean Tinguely Museum and Bank of International settlements) and Herzog & de Meuron (whose architectural practice is in Basel, and who are best known as the architects of Tate Modern in London). The city received the Wakker Prize in 1996.


          


          Heritage sites


          Basel features a great number of heritage sites of national significance. These include the entire Old Town of Basel as well as the following buildings and collections:


          
            	Churches and monasteries


            	Basel Mnster, St. Albankirche, Kirche St. Antonius, the former Barfsserkirche, Elisabethenkirche, Klingentalkirche, Leonhardskirche, Martinskirche, Pauluskirche, Peterskirche, Alt Katholische Predigerkirche, Johanneskirche, Theodorskirche (with Early Middle Age gravefield), the synagogue (1867), the former Kartause (later an orphanage) and the Kleines Klingental (formerly a Dominican monastery).

          


          
            	Secular buildings


            	Haus zum Raben, Dompropstei ( Antikenmuseum), Goldener Sternen, Seidenhof (with a monument to Rudolf von Habsburg), Kleiner Kirschgarten, Im Vogelsang housing estate, Bruderholzschulhaus, Safranzunft, Schloss Gundeldingen, Brunschwilerhaus, Holsteinerhof, Spiesshof, City hall, Geltenzunft, Haus Auf Burg (with Sacher archive), Domhof, Schnes Haus and Schner Hof, Zerkindenhof, Wildtsches Haus, Blaues Haus ( Reichensteinerhof), Weisses Haus ( Wendelstrferhof), Sandgrube, Bischofshof, Ramsteinerhof, Hohenfirstenhof, Haus zur Mcke, Wohnhaus fr alleinstehende Frauen (1928), Feuerschtzenhaus, Spalenhof, Lohnhof, Gate of Saint Alban, Gate of Saint John, the city walls with the Letziturm and the inner wall tower, Gate of Spalen, the Hoffmann-La Roche premises, Brgerspital (1940-45), Badischer Bahnhof with fountain (1913), central railway station (1907), Mittlere Rheinbrcke, Fischmarktbrunnen.

          


          
            	Archaeological sites


            	Gallo-Roman settlement on the Gasfabrik premises, Alemannic burial fields Gotterbarmweg and Kleinhningen, early medieval buildings Schneidergasse 2-16.

          


          
            	Museums, archives and collections


            	State Archives, Swiss Economic Archives, University library, Antikenmuseum, Art Museum and engravings cabinet, Museum of Contemporary Art, Gallizianmhle, Natural History Museum (with Rtimeyer library), Museum of Cultures, Kirschgartenmuseum, Historical Museum, Jewish Museum, Music Museum, Sport Museum, Sculpture Hall, Anatomical collection, Stadt- und Mnstermuseum (Kleines Klingental), Gewerbemuseum, Pharmazie-Historisches Museum, Caricature and Cartoon Museum.

          


          


          Education


          Basel hosts Switzerland's oldest university, the University of Basel, dating from 1459. Erasmus, Paracelsus, Daniel Bernoulli, Leonhard Euler, Jacob Burckhardt, and Friedrich Nietzsche worked here. More recently, its work in tropical medicine has gained prominence.


          Basel is renowned for various scientific societies, as the Entomological Society of Basel (Entomologische Gesellschaft Basel, EGB), which celebrated its 100th anniversary in 2005.


          Basel counts several International Schools, including the International School of Basel, the Minerva School and the Rhine Academy. Many expatriate workers and their children come to Basel due to the large presence of pharmaceutical companies, and the majority of those children come to study at the international schools of Basel.


          


          Politics


          Geo-politically, the city of Basel functions as the capital of the Swiss half-canton of Basel-Stadt, though several of its suburbs form part of the half-canton of Basel-Landschaft or of the canton of Aargau (or of France or Germany).


          Notable people from Basel


          
            	Karl Barth (1886-1968), Reformed Protestant theologian


            	Daniel Bernoulli (1700-1782) mathematician


            	James Bernoulli (1654-1705), mathematician


            	Johann Bernoulli (1667-1748), mathematician


            	Peter Birkhuser (1911-1976), painter


            	Jacob Burckhardt (1818-1897), professor in history, theology, philosophy


            	Arthur Cohn (1927- ), film producer


            	Erasmus (c1466-1536), biblical scholar, humanist, theologian


            	Leonhard Euler (1707-1783), mathematician


            	Roger Federer (1981- ), tennis player


            	Katy French (1983-2007), model and socialite


            	Jakob Emanuel Handmann (1718-1781), painter


            	Johann Peter Hebel (1760-1826), poet & author


            	Albert Hoffman (1906-2008), chemist, inventor of LSD


            	Ana Ivanovic (1987), female tennis player, winner of the 2008 French Open


            	Lucius Munatius Plancus (c.87 BC - c.15 BC), city founder


            	Joachim Meyer (c. 1537?-1571), fencer and author


            	Frithjof Schuon (1907-1998), religious philosopher

          


          Culture
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          Basel has a reputation as one of the most important cultural cities in Europe. In 1997, it contended to become the " European Capital of Culture". In May 2004, the fifth EJCF choir festival opened: this Basel tradition started in 1992. Host of this festival is the local Basel Boys Choir.


          The carnival of the city of Basel ( Basler Fasnacht) is a major cultural event in the year. The carnival is the biggest in Switzerland and attracts large crowds every year, despite the fact that it starts at four in the morning (Morgestraich) and lasts for exactly 72 hours, taking in various parades.


          For more information see also "Welcome to Basel Fasnacht", February 2001


          Basler Zeitung ("Baz") is the local newspaper.


          


          Museums
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          The Basel museums cover a broad and diverse spectrum of collections with a marked concentration in the fine arts. They house numerous holdings of international significance. The over three dozen institutions yield an extraordinarily high density of museums compared to other cities of similar size and draw over one million visitors annually.


          Constituting an essential component of Basel culture and cultural policy, the museums are the result of closely interwoven private and public collecting activities and promotion of arts and culture going back to the 16th century. The public museum collection was first created back in 1661 and represents the oldest public collection in continuous existence. Since the late 1980s, various private collections have been made accessible to the public in new purpose-built structures that have been recognized as acclaimed examples of avant-garde museum architecture.


          
            	Antikenmuseum Basel und Sammlung Ludwig Ancient cultures of the mediterranean museum


            	Augusta Raurica Roman open-air museum


            	Basel Paper Mill (German: Basler Papiermhle)


            	Beyeler Foundation (Fondation Beyeler) Beyeler Museum (Fondation Beyeler)


            	Botanical Garden Basel One of the oldest botanical gardens in the world


            	Caricature & Cartoon Museum Basel (German: Karikatur & Cartoon Museum Basel)


            	Dollhouse Museum (German: Puppenhausmuseum)


            	Historical Museum Basel (German: Historisches Museum Basel)


            	Kunsthalle Basel Modern and contemporary art museum


            	Kunstmuseum Basel Upper Rhenish and Flemish paintings, drawings from 1400 to 1600 and 19th- to 21st-century art


            	Monteverdi Automuseum


            	Museum of Cultures Basel (German: Museum der Kulturen Basel) Large collections on European and non-Europeancultural life


            	Museum of Contemporary Art Art from the 1960s up to the present


            	Music Museum (German: Musikmuseum) of the Basel Historic Museum


            	Natural History Museum of Basel (German: Naturhistorisches Museum Basel)


            	Pharmazie-Historisches Museum der Universitt Basel


            	Schaulager Modern and contemporary art museum


            	Swiss Architecture Museum (German: Schweizerisches Architekturmuseum)


            	Tinguely Museum Life and work of the major Swiss iron sculptor Jean Tinguely


            	Vitra Design Museum Museum in Weil am Rhein near Basel

          


          


          Chronological table


          
            
              	Year

              	Event
            


            
              	< 58 BC

              	Rauracian (Celtic) agglomeration on the Rhine
            


            
              	58 BC

              	Exodus of the Helvetians and Rauracians (Battle of Bibracte)
            


            
              	44-43 BC

              	Lucius Munatius Plancus founds the Roman colony Colonia Raurica, that will later become colonia Augusta Raurica
            


            
              	12 BC

              	The oppidum of Basel is one of the supporting points for the Roman troops during the campaigns of Tiberius against the Rhaetians
            


            
              	1st century

              	Occupation of the Agri Decumates (southern Germany); the Roman fortified place of Basel becomes a vicus.
            


            
              	3rd century

              	Alemanni invasions. The Roman Vicus of Basel becomes again a fortified place
            

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Basel"
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              BASIC
            

            
              	Paradigm

              	structured, later procedural
            


            
              	Appeared in

              	1964
            


            
              	Designed by

              	John Kemeny and Thomas Kurtz
            


            
              	Typing discipline

              	strong
            


            
              	Major implementations

              	Apple BASIC, BBC BASIC, Microsoft BASIC
            


            
              	Influenced by

              	ALGOL 60, FORTRAN II, JOSS
            


            
              	Influenced

              	COMAL, Visual Basic, Visual Basic .NET, Realbasic, REXX, Perl, GRASS
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          In computer programming, BASIC (an acronym for Beginner's All-purpose Symbolic Instruction Code) is a family of high-level programming languages. The original BASIC was designed in 1964, by John George Kemeny and Thomas Eugene Kurtz at Dartmouth College, Hanover, New Hampshire, U.S., to provide access for non-science students to computers. At the time, nearly all use of computers required writing custom software, which was something only scientists and mathematicians tended to do. The language (in one variant or another) became widespread on microcomputers in the late 1970s and home computers in the 1980s. BASIC remains popular to this day in a handful of highly modified dialects and new languages based on BASIC such as Microsoft Visual Basic.


          


          History


          


          Background


          Before the mid-1960s, computers were extremely expensive and used only for special-purpose tasks. A simple batch processing arrangement ran only a single "job" at a time, one after another. But during the 1960s faster and more affordable computers became available. With this extra processing power, computers would sometimes sit idle, without jobs to run.


          Programming languages in the batch programming era tended to be designed, like the machines on which they ran, for specific purposes (such as scientific formula calculations or business data processing or eventually for text editing). Since even the newer, less expensive machines were still major investments, there was a strong tendency to consider efficiency to be the most important feature of a language. In general, these specialized languages were difficult to use and had widely disparate syntax.


          As prices decreased, the possibility of sharing computer access began to move from research labs to commercial use. Newer computer systems supported time-sharing, a system which allows multiple users or processes to use the CPU and memory. In such a system the operating system alternates between running processes, giving each one running time on the CPU before switching to another. The machines had become fast enough that most users could feel they had the machine all to themselves. In theory, timesharing reduced the cost of computing tremendously, as a single machine could be shared among (up to) hundreds of users.


          


          Early years: the mini-computer era


          The original BASIC language was designed in 1963 by John Kemeny and Thomas Kurtz and implemented by a team of Dartmouth students under their direction. BASIC was designed to allow students to write programs for the Dartmouth Time-Sharing System. It was intended to address the complexity issues of older languages with a new language design specifically for the new class of users that time-sharing systems allowedthat is, a less technical user who did not have the mathematical background of the more traditional users and was not interested in acquiring it. Being able to use a computer to support teaching and research was quite novel at the time. In the following years, as other dialects of BASIC appeared, Kemeny and Kurtz's original BASIC dialect became known as Dartmouth BASIC.


          The eight design principles of BASIC were:


          
            	Be easy for beginners to use.


            	Be a general-purpose programming language.


            	Allow advanced features to be added for experts (while keeping the language simple for beginners).


            	Be interactive.


            	Provide clear and friendly error messages.


            	Respond quickly for small programs.


            	Not to require an understanding of computer hardware.


            	Shield the user from the operating system.

          


          The language was based partly on the FORTRAN II and partly on the ALGOL 60, with additions to make it suitable for timesharing. (The features of other time-sharing systems such as JOSS and CORC, and to a lesser extent LISP, were also considered.) It had been preceded by other teaching-language experiments at Dartmouth such as the DARSIMCO (1956) and DOPE (1962 implementations of SAP and DART (1963) which was a simplified FORTRAN II). Initially, BASIC concentrated on supporting straightforward mathematical work, with matrix arithmetic support from its initial implementation as a batch language and full string functionality being added by 1965. BASIC was first implemented on the GE-265 mainframe which supported multiple terminals. Contrary to popular belief, it was a compiled language at the time of its introduction. It was also quite efficient, beating FORTRAN II and ALGOL 60 implementations on the 265 at several fairly computationally intensive (at the time) programming problems such as numerical integration by Simpson's Rule.


          The designers of the language decided to make the compiler available free of charge so that the language would become widespread. They also made it available to high schools in the Dartmouth area and put a considerable amount of effort into promoting the language. As a result, knowledge of BASIC became relatively widespread (for a computer language) and BASIC was implemented by a number of manufacturers, becoming fairly popular on newer minicomputers like the DEC PDP series and the Data General Nova. The BASIC language was also central to the HP Time-Shared BASIC system in the late 1960s and early 1970s. In these instances the language tended to be implemented as an interpreter, instead of (or in addition to) a compiler.


          Several years after its release, highly-respected computer professionals, notably Edsger W. Dijkstra, expressed their opinions that the use of GOTO statements, which existed in many languages including BASIC, promoted poor programming practices. Some have also derided BASIC as too slow (most interpreted versions are slower than equivalent compiled versions) or too simple (many versions, especially for small computers left out important features and capabilities).


          


          Explosive growth: the home computer era


          


          Notwithstanding the language's use on several minicomputers, it was the introduction of the MITS Altair 8800 "kit" microcomputer in 1975 that provided BASIC a path to universality. Most programming languages required more memory (and/or disk space) than was available on the small computers most users could afford. With the slow memory access that audio tapes provided and the lack of suitable text editors, a language like BASIC which could satisfy these constraints, as well as being interpreted line by line painfully input from a tape device, was attractive.


          The Commodore VIC-20 used BASIC as its programming language. Line-by-line instructions in the user manual taught users as young as 5 years old the elements of BASIC programming, allowing them to program their VIC-20 to perform simple tasks.


          BASIC also had the advantage that it was fairly well known to the young designers (i.e. enthusiastic hobbyists) who took an interest in microcomputers, and generally worked in the electronics industries of the day. Kemeny and Kurtz's earlier proselytizing paid off in this respect and the few hobbyists journals of the era were filled with columns that made mentions of the language or focused entirely on one version compared to others.


          One of the first to appear for the 8080 machines like the Altair was Tiny BASIC, a simple BASIC implementation originally written by Dr. Li-Chen Wang, and then ported onto the Altair by Dennis Allison at the request of Bob Albrecht (who later founded Dr. Dobb's Journal). The Tiny BASIC design and the full source code were published in 1976 in DDJ.


          In 1975, MITS released Altair BASIC, developed by college drop-outs Bill Gates and Paul Allen as the company Micro-Soft (who started today's corporate giant, Microsoft). The first Altair version was co-written by Gates, Allen and Monte Davidoff in a burst of enthusiasm and neglect of studies. Versions of Microsoft BASIC (also known then, and most widely as M BASIC or MBASIC, see sidebar) was soon bundled with the original floppy disk-based IBM-PC computers. Eventually tens-of-thousands of copies and variants were in use because of the success of the IBM-PC. Because of the portability factor, it also became one of the standard languages on the Apple II, which was based on a different microprocessor, the 6502 MPU. By 1979, Microsoft was talking with several microcomputer vendors, including IBM, about licensing a BASIC interpreter for their computers. A version was included in the IBM PC ROM chips and as a result, PCs without floppy disks automatically booted into BASIC just like many other small computers.


          Newer companies attempted to follow the successes of MITS, IMSAI, North Star and Apple, thus creating a home computer industry. Meanwhile, BASIC became a standard feature of all but a very few home computers. Most came with a BASIC interpreter in ROM, thus avoiding the problems with not having (or being able to afford) a disk. Soon there were millions of machines running BASIC variants around the world. This was likely a far greater number than all the users of all other languages put together at that time.


          There are more dialects of BASIC than there are of any other programming language. Most of the home computers of the 1980s had a ROM-resident BASIC interpreter.


          The BBC published BBC BASIC, developed for them by Acorn Computers Ltd, incorporating many extra structuring keywords, as well as comprehensive and versatile direct access to the operating system. It also featured a fully integrated assembler. BBC BASIC was a very well-regarded dialect, and made the transition from the original BBC Micro computer to more than 30 other platforms.


          During this growth time for BASIC, many magazines were published such as Creative Computing Magazine that included complete source codes for games, utilities, and other programs. Given BASIC's straightforward nature, it was considered a simple matter to type in the code from the magazine and execute the program. Different magazines were published featuring programs for specific computers, though some BASIC programs were universal and could be input into any BASIC-using machine. A logical extension of the magazine idea was the publishing of BASIC source code in full-fledged books: probably the classic example was David Ahl's series of Basic Computer Games.


          


          Maturity: the personal computer era


          


          Many newer BASIC versions were created during this period. Microsoft sold several versions of BASIC for MS-DOS/ PC-DOS including BASICA, GW-BASIC (a BASICA-compatible version that did not need IBM's ROM) and QuickBASIC. Turbo Pascal-publisher Borland published Turbo BASIC 1.0 in 1985 (successor versions are still being marketed by the original author under the name PowerBASIC).


          These languages introduced many extensions to the original home computer BASIC, such as improved string manipulation and graphics support, access to the file system and additional data types. More important were the facilities for structured programming, including additional control structures and proper subroutines supporting local variables.


          However, by the latter half of the 1980s newer computers were far more capable with more resources. At the same time, computers had progressed from a hobbyist interest to tools used primarily for applications written by others, and programming became less important for most users. BASIC started to recede in importance, though numerous versions remained available. Compiled BASIC or CBASIC is still used in many IBM 4690 OS point of sale systems.


          BASIC's fortunes reversed once again with the introduction of Visual Basic by Microsoft. It is somewhat difficult to consider this language to be BASIC, because of the major shift in its orientation towards an object-oriented and event-driven perspective. The only significant similarity to older BASIC dialects was familiar syntax. Syntax itself no longer "fully defined" the language, since much development was done using "drag and drop" methods without exposing all code for commonly-used objects such as buttons and scrollbars to the developer. While this could be considered an evolution of the language, few of the distinctive features of early Dartmouth BASIC, such as line numbers and the INPUT keyword, remain (although Visual Basic still uses INPUT to read data from files, and INPUTBOX is available for direct user input; line numbers can also optionally be used in all VB versions, even VB.NET, albeit they cannot be used in certain places, for instance before SUB).


          Ironically given the origin of BASIC as a "beginner's" language, and apparently even to the surprise of many at Microsoft who still initially marketed Visual Basic or "VB" as a language for hobbyists, the language had come into widespread use for small custom business applications shortly after the release of VB version 3.0, which is widely considered the first relatively stable version. While many advanced programmers still scoffed at its use, VB met the needs of small businesses efficiently wherever processing speed was less of a concern than easy development. (By that time, computers running Windows 3.1 had become fast enough that many business-related processes could be completed "in the blink of an eye" even using a "slow" language, as long as massive amounts of data were not involved.) Many small business owners found they could create their own small yet useful applications in a few evenings to meet their own specialized needs. Eventually, during the lengthy lifetime of VB3, knowledge of Visual Basic had become a marketable job skill.


          Many BASIC dialects have also sprung up in the last few years, including Bywater BASIC and True BASIC (the direct successor to Dartmouth BASIC from a company controlled by Kurtz). Many other BASIC variants and adaptations have been written by hobbyists, equipment developers, and others, as it is a relatively simple language to develop translators for. An example of an open source interpreter, written in C, is MiniBasic.


          The ubiquity of BASIC interpreters on personal computers was such that textbooks once included simple "Try It In BASIC" exercises that encouraged students to experiment with mathematical and computational concepts on classroom or home computers. Futurist and sci-fi writer David Brin mourns the loss of ubiquitous BASIC in a recent Salon article.


          


          Examples


          


          Unstructured BASIC


          New BASIC programmers on a home computer might start with a simple program similar to the Hello world program made famous by Kernighan and Ritchie. This generally involves a simple use of the language's PRINT statement to display the message (such as the programmer's name) to the screen. Often an infinite loop was used to fill the display with the message. Most first generation BASIC languages such as MSX BASIC and GW-BASIC supported simple data types, loop cycles and arrays. The following example is written for GW-BASIC, but will work in most versions of BASIC with minimal changes:


          
            
10 INPUT "What is your name: ", U$
20 PRINT "Hello "; U$
30 INPUT "How many stars do you want: ", N
40 S$ = ""
50 FOR I = 1 TO N
60 S$ = S$ + "*"
70 NEXT I
80 PRINT S$
90 INPUT "Do you want more stars? ", A$
100 IF LEN(A$) = 0 THEN 90
110 A$ = LEFT$(A$, 1)
120 IF A$ = "Y" OR A$ = "y" THEN 30
130 PRINT "Goodbye ";U$
140 END


          


          


          Structured BASIC


          Second generation BASICs (for example QuickBASIC and PowerBASIC) introduced a number of features into the language, primarily related to structured and procedure-oriented programming. Usually, line numbering is omitted from the language and replaced with labels (for GOTO) and procedures to encourage easier and more flexible design.


          
            
INPUT "What is your name: ", UserName$
PRINT "Hello "; UserName$
DO
 INPUT "How many stars do you want: ", NumStars
 Stars$ = STRING$(NumStars, "*") 
 PRINT Stars$
 DO
 INPUT "Do you want more stars? ", Answer$
 LOOP UNTIL Answer$ <> ""
 Answer$ = LEFT$(Answer$, 1)
LOOP WHILE UCASE$(Answer$) = "Y"
PRINT "Goodbye "; UserName$


          


          [bookmark: .22Modern.22_BASIC]


          "Modern" BASIC


          Third generation BASIC dialects such as Visual Basic and StarOffice Basic introduced features to support object-oriented and event-driven programming paradigm. Most built-in procedures and functions now represented as methods of standard objects rather than operators.


          The previous example in Visual Basic .NET:


          
            
 
Public Class stars
 Public Sub Main()
  Dim UserName, Answer, stars As String
  Dim NumStars, I As Integer
  Console.Write("What is your name: ")
  UserName = Console.ReadLine()
  Console.WriteLine("Hello {0}", UserName)
  Do
   Console.Write("How many stars do you want: ")
   NumStars = CInt(Console.ReadLine())
   stars = New String("*", NumStars)
   Console.WriteLine(stars)
   Do
    Console.Write("Do you want more stars? ")
    Answer = Console.ReadLine()
   Loop Until Answer <> ""
   Answer = Answer.Substring(0, 1)
  Loop While Answer.ToUpper() = "Y"
  Console.WriteLine("Goodbye {0}", UserName)
 End Sub
End Class
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                    	Class:
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                    	Genus:

                    	Ocimum
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                    	O. basilicum

                  

                

              
            


            
              	Binomial name
            


            
              	Ocimum basilicum

              L.
            

          


          Basil (Ocimum basilicum) (IPA: /ˈbeɪzəl/ or /ˈbzəl/), of the Family Lamiaceae. Basil is a tender low-growing herb that is grown as a perennial in warm, tropical climates. Basil is originally native to India and other tropical regions of Asia, having been cultivated there for more than 5,000 years. There are many varieties of basil, that which is used in Italian food is typically called sweet basil, as opposed to Thai basil or holy basil, which are used in Asia. It is prominently featured in Italian cuisine, and also plays a major role in the Southeast Asian cuisines of Thai, Vietnamese and Laotian. It grows to between 3060 cm tall, with opposite, light green, silky leaves 35 cm long and 13 cm broad. The flowers are quite big, white in colour and arranged in a terminal spike. Unusual among Lamiaceae, the four stamens and the pistil are not pushed under the upper lip of the corolla, but lay over the inferior. After entomophilous pollination, the corolla falls off and four round achenes develop inside the bilabiate calyx. The plant tastes somewhat like anise, with a strong, pungent, sweet smell. Basil is very sensitive to cold, with best growth in hot, dry conditions. While most common varieties are treated as annuals, some are perennial, including African Blue and Holy Thai basil.


          The word basil comes from the Greek ύ ( basileus), meaning "king", as it is believed to have grown above the spot where St. Constantine and Helen discovered the Holy Cross. The Oxford English Dictionary quotes speculations that basil may have been used in "some royal unguent, bath, or medicine". Basil is still considered the "king of herbs" by many cookery authors. An alternative etymology has "basil" coming from the Latin word basilicus, meaning dragon and being the root for basilisk, but this likely was a linguistic reworking of the word as brought from Greece.
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          Culinary use
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          Basil is most commonly recommended to be used fresh; in cooked recipes it is generally added at the last moment, as cooking quickly destroys the flavour. The fresh herb can be kept for a short time in plastic bags in the refrigerator, or for a longer period in the freezer, after being blanched quickly in boiling water. The dried herb also loses most of its flavour, and what little flavour remains tastes very different, with a weak coumarin flavour, like hay.
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          Basil is one of the main ingredients in pestoa green Italian oil-and-herb sauce from the city of Genoa, its other two main ingredients being olive oil and pine nuts. The most commonly used Mediterranean basil cultivars are "Genovese", "Purple Ruffles", "Mammoth", "Cinnamon", "Lemon", "Globe", and " African Blue". Chinese also use fresh or dried basils in soups and other foods. In Taiwan, people add fresh basil leaves into thick soups (羹湯; gēngtāng). They also eat fried chicken with deep-fried basil leaves.
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          Basil is sometimes used with fresh fruit and in fruit jams and saucesin particular with strawberries, but also raspberries or dark-colored plums. Arguably the flat-leaf basil used in Vietnamese cooking, which has a slightly different flavour, is more suitable for use with fruit.


          


          Basil seeds


          When soaked in water the seeds of several basil varieties become gelatinous, and are used in Asian drinks and desserts such as falooda or sherbet. Such seeds are known variously as sabja, subja, takmaria, tukmaria, falooda, or hột . They are used for their medicinal properties in Ayurveda, the traditional medicinal system of India.


          


          Other basils


          
            	See List of basil cultivars

          


          Several other basils, including some other Ocimum species, are grown in many regions of Asia. Most of the Asian basils have a clove-like flavour that is generally stronger than the Mediterranean basils. The most notable is the holy basil or tulsi (Tamil: கி௫ஷ்ண துளசி), a revered home-grown plant in India. In China, the local cultivar is called 九層塔 (jiǔ-kng-tǎ; literally "nine-level pagoda"), while the imported varieties are specifically called 羅勒 (lu-l) or 巴西里 (bā-xī-lǐ), although [巴西里] often refers to another different kind plant--parsley.


          Lemon basil has a strong lemony smell and flavour very different from those of other varieties because it contains a chemical called citral. It is widely used in Indonesia, where it is called kemangi and served raw, together with raw cabbage, green beans, and cucumber, as an accompaniment to fried fish or duck. Its flowers, broken up, are a zesty salad condiment.


          


          Chemical components


          The various basils have such different scents because the herb has a number of different essential oils which come together in different proportions for various breeds. The strong clove scent of sweet basil comes from eugenol, the same chemical as actual cloves. The citrus scent of lemon basil and lime basil is because they have a higher portion of citral which causes this effect in several plants, including lemon mint, and limonene, which gives actual lemon peel its scent. African blue basil has a strong camphor smell because it has camphor and camphene in higher proportions. Licorice Basil contains anethole, the same chemical that makes anise smell like licorice, and in fact is sometimes called Anise Basil.


          Other chemicals helping produce the distinctive scents of many basils, depending on their proportion in each specific breed, including:


          
            	cinnamate (same as in cinnamon)


            	citronellol ( geraniums, roses, and citronella)


            	geraniol (as in geranium)


            	linalool (a flowery scent also in coriander)


            	methyl chavicol (which gives tarragon its scent)


            	myrcene ( bay, myrcia)


            	pinene (which is, as the name implies, the chemical which gives pine oil its scent)


            	ocimene


            	terpineol

          


          


          Cultivation
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          Basil thrives in hot weather, but behaves as an annual if there is any chance of a frost. In Northern Europe, the northern states of the U.S., and the South Island of New Zealand it will grow best if sown under glass in a peat pot, then planted out in late spring/early summer (when there is little chance of a frost). It fares best in a well-drained sunny spot.


          Although basil will grow best outdoors, it can be grown indoors in a pot and, like most herbs, will do best on an equator-facing windowsill. It should be kept away from extremely cold drafts, and grows best in strong sunlight, therefore a greenhouse or Row cover is ideal if available. They can, however, be grown even in a basement, under fluorescent lights.


          If its leaves have wilted from lack of water, it will recover if watered thoroughly and placed in a sunny location. Yellow leaves towards the bottom of the plant are an indication that the plant needs more sunlight or less fertilizer.


          In sunnier climates such as Southern Europe, the southern states of the U.S., the North Island of New Zealand, and Australia, basil will thrive when planted outside. It also thrives over the summertime in the central and northern United States, but dies out when temperatures reach freezing point, to grow again the next year if allowed to go to seed. It will need regular watering, but not as much attention as is needed in other climates.


          Basil can also be propagated very reliably from cuttings in exactly the same manner as Busy Lizzie (Impatiens), with the stems of short cuttings suspended for two weeks or so in water until roots develop.


          If a stem successfully produces mature flowers, leaf production slows or stops on any stem which flowers, the stem becomes woody, and essential oil production declines.To prevent this, a basil-grower may pinch off any flower stems before they are fully mature. Because only the blooming stem is so affected, some can be pinched for leaf production, while others are left to bloom for decoration or seeds.


          Once the plant is allowed to flower, it may produce seed pods containing small black seeds which can be saved and planted the following year. Picking the leaves off the plant helps "promote growth", largely because the plant responds by converting pairs of leaflets next to the topmost leaves into new stems.


          


          Diseases


          Basil suffers from several plant pathogens that can ruin the crop and reduce yield. Fusarium wilt is a soilbourne fungal disease that will quickly kill younger basil plants. Seedlings may also be killed by Pythium damping off.


          A common foliar disease of basil is gray mold caused by Botrytis cinerea, can also cause infections post-harvest and is capable of killing the entire plant. Black spot can also be seen on basil foliage and is caused by the fungi genus Colletotrichum.


          


          Health effects


          Recently, there has been much research into the health benefits conferred by the essential oils found in basil. Scientific studies have established that compounds in basil oil have potent antioxidant hence anti-aging, anti-cancer, anti-viral, and anti-microbial properties. In addition, basil has been shown to decrease the occurrence of platelet aggregation and experimental thrombus in mice. It is therefore, traditionally used for supplementary treatment of stress, asthma and diabetes in India.


          Basil, like other aromatic plants such as fennel and tarragon, contains estragole, a known carcinogen and teratogen in rats and mice. While human effects are currently unstudied, the rodent experiments indicate that it would take 1001000 times the normal anticipated exposure to become a cancer risk.


          


          Cultural aspects
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          There are many rituals and beliefs associated with basil. The French call basil "l'herbe royale". Jewish folklore suggests it adds strength while fasting. It is a symbol of love in present-day Italy, but represented hatred in ancient Greece, and European lore sometimes claims that basil is a symbol of Satan. African legend claims that basil protects against scorpions, while the English botanist Culpeper cites one "Hilarius, a French physician" as affirming it as common knowledge that smelling basil too much would breed scorpions in the brain.


          Holy Basil, also called ' Tulsi', is highly revered in Hinduism and also has religious significance in the Greek Orthodox Church, where it is used to prepare holy water. It is said to have been found around Christ's tomb after his resurrection. The Serbian Orthodox Church, Macedonian Orthodox Church and Romanian Orthodox Church use basil ( Macedonian: босилек; Romanian: busuioc, Serbian: босиљак) to prepare holy water and pots of basil are often placed below church altars.


          In Europe, they place basil in the hands of the dead to ensure a safe journey. In India, they place it in the mouth of the dying to ensure they reach God. The ancient Egyptians and ancient Greeks believed that it would open the gates of heaven for a person passing on.


          In Boccaccio's Decameron a memorably morbid tale (novella V) tells of Lisabetta, whose brothers slay her lover. He appears to her in a dream and shows her where he is buried. She secretly disinters the head, and sets it in a pot of basil, which she waters with her daily tears. The pot being taken from her by her brothers, she dies of her grief not long after. Boccaccio's tale is the source of John Keats' poem Isabella or The Pot of Basil. A similar story is told of the Longobard queen Rosalind.
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          Basil Brush is an anthropomorphic fox, best known as a British television character aimed at children. He is primarily portrayed by a glove puppet (see picture) but has also been depicted in animated cartoon shorts. The character has featured on childrens' (and later adult) television from the 1960s to the present day.


          A mischievous character, Basil Brush is known for regularly uttering his recognisable catch phrase "Boom! Boom!" after having said something that he finds funny, and also for speaking in a ' posh' accent. His persona, way of speaking and gap-toothed look is said to have been based on the actor Terry-Thomas. Basil was designed and made by Peter Firmin and was, for a long time, operated and voiced by the publicity-shy actor Ivan Owen, who died in 2000.


          Basil Brush was originally created in 1963 by Firmin for The Three Scampies children's show, but his main popularity was achieved due to appearances on "The Nixon Line" with magician David Nixon and subsequently The Basil Brush Show, which premiered in 1968.


          Something of a 'cheeky chappy', batchelor Basil claims to dislike puppets and says that he himself is a 'fella'. Basil's most prized possession is his tail, which he insists is called a " brush"; brush is the traditional name for a fox's tail, and a successful huntsman was always awarded both ears and the brush


          


          The Basil Brush Show


          Throughout the 12-year run of the show, Basil was always accompanied by an actor, initially Rodney Bewes  aka Mr Rodney  better known as one half of The Likely Lads. Bewes was replaced by Mr Derek  Derek Fowlds, later to appear in Yes Minister and Heartbeat  who was the stooge for Basil's quips between 1969 and 1973. The subsequent presenters were Mr Roy ( Roy North, 1973-1977), Mr Howard (Howard Williams), 1977-1979), and Mr Billy (Billy Boyle, 1979-1980).


          Basil was in three more shows in the 1980s: the educational programme Let's Read... With Basil Brush (ITV, 1982-1983), Crackerjack (BBC), and Basil's Joke Machine (ITV, 1986).


          Basil recorded two albums (both with the same title), Boom! Boom! It's Basil Brush in 1970 and 1977. His adventures also appeared on the pages of TV Comic during the peak of his popularity.


          


          The Basil Brush Show from 2002


          


          In 2002, Basil made a comeback in a new children's BBC sitcom, again named The Basil Brush Show, in which his new comic foil, Mr Stephen, is played by Christopher Pizzey. Child actors Georgina Leonidas and Michael Hayes also appear on the show. Basil Brush is now shown to have a family, which includes his destructive, hyperactive but cute nephew Bingo, and his criminal cousin Mortimer. Other friends have been introduced as well, such as the moneymaking child Master Dave and the more sensible Molly. Where the original shows were taped before an audience of children, the new programme is shot in studio and features a hysterical, post-production laughter track. In keeping with Basil's history, no-one is directly credited as being Basil's puppeteer on this show, although actor Michael Windsor is credited as either Basil's "fitness instructor" or his "personal assistant".


          Interspersed with the main programme, there are now various animated shorts in which Basil and/or another character is seen making jokes. The more recent puppet looks different to the original 1960s/ 1970s puppet in a number of aspects, but the 'well-spoken' voice of Basil is similar to the original Ivan Owen version.


          


          Other appearances


          Basil briefly appeared as a presenter for several Friday episodes of the popular British children's TV programme Blue Peter in 2003 in which he had his own joke segment.


          Basil played Dobby the house-elf in the French & Saunders sketch "Harry Potter And The Secret Chamberpot Of Azerbaijan" for Comic Relief Red Nose Day 2003.


          Basil appeared on French & Saunders in 2004.


          On 10 December 2005, Basil appeared on The Weakest Link and won the show, receiving 10,900 for his chosen charity, the Blue Peter 2005 charity appeal, "Treasure Trail" (in aid of Childline). This makes him the first puppet to win The Weakest link ( Roland Rat had previously appeared as a puppet contestant, but did not win). Basil returned to Weakest Link as one of the contestants on the show's 1000th UK edition, recorded on 1 November 2006. It was shown on BBC Two on 18 December 2006. Although he made it to the final round, this time he failed to win. However, the winner still decided to share half of her winnings with Basil's chosen charity.


          Basil Brush was mentioned briefly in the Black Books episode "Blood", wherein Manny ( Bill Bailey) purchases a 'large-print biography of Basil Brush', which he describes as "quite good".


          Basil Brush starred in the Christmas pantomime Cinderella in 2007, including St Albans, where he would appear from a large box on wheels for various hilarious off-plot moments, and encouraged children in the audience to shout 'Boom Boom Basil!' after each use of his catch phrase.


          On 20 December 2007, the BBC announced that Basil would be co-presenting a new version of Swap Shop with Barney Harwood on BBC Two. The new series is titled Basil's Swap Shop.


          Appeared once in take the High Road.
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          [image: ] The Basilica of San Francesco d'Assisi (St Francis), the mother church of the Franciscan Order, is a World Heritage Site in Assisi, Italy.
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          History


          The Franciscan monastery ( Sacro Convento) and the lower and upper church (Basilica inferiore e superiore) of St Francis were begun immediately after his canonization in 1228. Simone di Pucciarello donated the land for the church, a hill at the west side of Assisi, known as "Hill of Hell" (it. Collo d'Inferno - here the criminals were put to death). Today, this hill is aptly called "Hill of Paradise".


          The foundation stone was laid by Pope Gregory IX on 17 July 1228, although construction may already have been begun. This impressive church was designed and supervised by brother Elia Bombardone, one of the first followers of St. Francis and the former provincial minister of Syria. The lower basilica was finished in 1230. On Pentecost 25 May 1230 the uncorrupted body of St. Francis was brought in a solemn procession to the lower basilica from its temporary burial place in the church of St. George (now the basilica of St. Clare). The construction of the upper basilica was begun after 1239. Construction was completed in 1253. Its architecture is a synthesis of Romanesque and French Gothic artwork, establishing many of the typical characteristics of Italian Gothic architecture.
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          The churches have been decorated by the greatest late medieval Roman, Umbrian and Tuscan artists of their time, giving these churches an unequaled importance in the development of Italian art. The lower church has frescos by renowned late-medieval artists, such as Cimabue and Giotto; in the upper church are a series frescoes depicting scenes in the life of St Francis attributed to Giotto and his circle.


          Pope Nicholas IV, the former Minister-General of the Order of Franciscans, raised the church to the status of papal church in 1288.


          The Piazza del Loge, the square leading to the church, is surrounded by colonnades constructed in 1474. They housed the numerous pilgrims flocking to this church.


          On 27 October 1986 and January 2002, Pope John Paul II gathered in Assisi with the leaders of the great world confessions to pray for peace.


          On September 26, 1997, Assisi was struck by an earthquake which caused four fatalities. The Basilica was badly damaged (part of the vault collapsed, carrying with it a fresco by Cimabue), and was closed for two years for restoration.



          


          The lower basilica
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          Brother Elia had designed the lower basilica as an enormous crypt with ribbed vaults. He had acquired his experience by building huge sepulchres out of hard rock in Syria.


          One enters the lower basilica via a double entrance door in the richly decorated porch (or protiro), built in Gothic style by Francesco da Pietrasanta (1487). The doors are surmounted by a large rose window, flanked by two smaller ones, called "the eye of the most beautiful church in the world" The decorations on the left wooden door were executed by Ugolinuccio da Gubbio (circa 1550) and those on the right door by an anonymous Umbrian artist (1573). They portray stories from the lives of St. Francis, St. Clare, St. Louis and St. Anthony. On the left wall of the porch stands the bust of Pope Benedict XIV who granted this church the title of Patriarchal Basilica and Cappella Papale.


          Entering the lower basilica, one sees at the other side of the vestibule the chapel of St. Catherine of Alexandria, erected about 1270. It was enlarged by Gattapone da Gubbio and decorated at the expense of Cardinal Egidio Albornoz, papal legate in charge of the Papal States (from 1350 to 1367). He was initially buried here but his body was later transferred to Toledo, Spain. The frescoes with the eight episodes from the life of St. Catherine were painted in 1368-1369 by Andreas pictor de Bononia. This painter, called Andrea, is most probably Andrea de Bartoli (c. 1349 - 1369), the court artist of Albornoz (and not Andrea da Bologna, as usually, but wrongly, attributed). The saints in this chapel were painted by Pace di Bartolo d'Assisi (1344-1368). The stained glass windows are the work of Giovanni di Bonino of Assisi (mid 14th century)


          On the left side of the entrance is the small Chapel of St. Sebastian with a canvas by Giorgetti and episodes of the life of the saint on the walls painted c. 1646 by G. Martelli (Irene taking care of St. Sebastian; St. Sebastian before Domitian). The left wall of this chapel is decorated by some paintings by Ottaviano Nelli (15th century) and a painting of St. Christopher (Umbrian School, 14 th century).


          On the right side of the entrance there are two monuments by anonymous artists: in the first span, the mausoleum of Giovanni de' Cerchi, surmounted by an early 14th century porphyry vase (a gift of a queen of Cyprus) and the mausoleum of John of Brienne, king of Jerusalem and emperor-regent of Constantinople. Above this last burial monument stands a statue of the Blessed Virgin and on its left the figure of a crowned woman seated on a lion, made by Cosmatesco (1290).


          The badly deteriorating frescoes on the walls and the vaults of the third section of this entrance are the work of Cesare Sermei and G. Martelli (1645). The chapel on the right side of the third section is dedicated to St. Anthony the Abbot. The niches in the wall contain the burial monuments of the Duke of Spoleto Blasco Fernandez and his son Gracia, assassinated in 1367 (anonymous local artist, 14th century).


          The lower basilica consists of a central nave with several side chapels with semi-circular arches. The nave is decorated with the oldest frescoes in the church by an unknown artist, called Maestro di San Francesco. They feature five scenes from the Passion of Christ on the right side, while on the left side equally five scenes from the Life of St. Francis. By this juxtaposition, the Franciscans wanted to contribute to the idea of their founder as a second Christ.


          They are connected by a low blue-painted ceiling decorated with golden stars. Most images on the lower walls have decayed to leave almost no trace, except on the right wall fragments of Virgin and Child with an Angel by Cimabue.


          These frescoes, executed in tempera on dry plaster, were completed about 1260-1263. They are considered by many as the best examples of Tuscan wall paintings prior to Cimabue. As the popularity of this church increased, side chapels for noble families were added between 1270 and 1350, destroying the frescoes on the opened walls.


          The first chapel on the left is dedicated to Saint Martin of Tours. It was built by Cardinal da Montefiore, and was decorated between 1317 and 1319 with ten frescoes depicting his life by Simone Martini. Simone Martini also painted a triptych with the Madonna and Child with Two Hungarian Royal Saints and a row of five attendant saints in St. Elizabeth Chapel ( southern arm of the transept). These are amongst the greatest works of Simone Martini and the finest examples of 14th century painting. The use of lead white has over the years darkened several passages in these works.


          The other chapel on the left is dedicated to St. Peter of Alcantara.


          The chapels on the right are dedicated to:


          
            	Saint Louis of Toulouse and Saint Stephan with frescoes by Dono Doni (1575) and stained glass, attributed to Simone Martini.


            	Saint Anthony of Padua with frescoes by Cesare Sermei (1610,)


            	St. Mary Magdalene. This chapel, built by Teobaldo Pontano ( bishop of Assisi from 1296 to 1329), contains some of the best works of the workshop of Giotto and maybe by the master himself (about 1320) (wrongly attributed by Vasari to Puccio Capanna). On the lateral walls are scenes from the Life of Mary Magdalene (above the portrait of Teobaldo Pontano), while in the vault there are roundels with busts of Christ, the Virgin, Mary Magdalene and Lazarus.

          


          The nave ends in a richly decorated semicircular apse, preceded with a transept with barrel vaulting.


          The frescoes in the right transept depict the childhood of Christ, partly by Giotto and his workshop and the Nativity by the anonymous Maestro di San Nicola. The lowest level shows three frescoes representing St. Francis posthumously intervening in favour of two children. These frescoes by Giotto were revolutionary in their time, showing real people with emotions, set in a realistic landscape.
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          On the transept wall Cimabue painted his most famous work "Our Lady enthroned and Saint Francis" (1280). This is probably the nearest likeness to St. Francis. This static painting in Gothic style is in stark contrast with the lively frescoes of Giotto.


          This Chapel of Saint Nicholas of Bari, at the northern end of the transept, was commissioned by the papal legate Cardinal Napoleone Orsini and it contains the tomb of the cardinals brother, Giovanni Orsini, who died between 1292 and 1294 . The funerary monument is set in a niche above the altar, with the recumbent effigy of a young man placed inside a mortuary chamber and flanked by two angels. The reliefs were carved by an Umbrian sculptor, probably of local origin. Between the tomb and the stained glass window appears a frescoed triptych attributed to Giotto's school, representing the Madonna and Child with Saint Francis and Nicholas . The cycle decorating the walls of the chapel, completed by 1307, comprises twelve scenes painted on the ceiling and on the walls illustrating the life and miracles of St Nicholas A scene of the chapels dedication is painted above the arch of the entrance on the southern wall: the Redeemer receives the homage of Giovanni Orsini, presented by St. Nicholas, and of Napoleone Orsini, presented by Saint Francis. The stained glass windows show Cardinal Napoleone presented to Christ in the summit and his brother presented to Saint Nicholas in the zone below. At the southern end of the transept cardinal Orsini commissioned another chapel, dedicated to St John the Baptist, which was probably originally built for the tomb of Napoleone Orsini himself, but the cardinal was never buried there and the tomb remained empty . The parallel architectural arrangement of both Orsini chapels suggests that they were conceived together. However, the decorations of the chapel dedicated to Saint John the Baptist were never finished . Pietro Lorenzetti ( or his workshop) executed a frescoed triptych with a Madonna and Child with Saints John the Baptist and Francis.
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          The left transept was decorated by the Sienese painter Pietro Lorenzetti and his workshop between 1315 and 1330 (attributed by Vasari Pietro Lorenzetti and also (wrongly) to Giotto and Puccio Capanna) . This cycle of tempera frescoes are his masterworks. They depict six scenes from the Passion of Christ. The fresco of Deposition of the Cross is especially emotional. There were about 330 work-stages needed to complete this cycle. Beneath the monumental "Crucifixion" scene, Pietro Lorenzetti has executed a fresco of Madonna and Child, accompanied by Saints John the Evangelist and Saint Francis ( the so-called 'Madonna dei Tramonti'). The fresco is accompanied by a frescoed niche containing the liturgical implements and a fictive bench.


          .


          The juxtaposition of the Childhood and the Passion frescoes emphasizes the parallel between the passion of Christ and the compassion of St. Francis.
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          The papal altar in the apse was made out of one block of stone from Como in 1230. Around the altar are a series of ornamented Gothic arches, supported by columns in different styles. The 12 columns that surrounded the altar were removed in 1870. The fine Gothic walnut choir stalls were completed in 1471 by Apollonio Petrocchi da Ripatransone, with the help of Tommaso di Antonio Fiorentino and Andrea da Montefalco.


          Once featuring frescoes depicting an allegory of the Crucifixion by Stefano Fiorentino (destroyed in 1622), the walls of the apse are now covered with a "Last Judgment" by Cesare Sermei di Orvieto (1609-1668).


          The paintings in the lunettes of the vaults (1315-20) depict the "Triumph of St Francis and three allegories of Obedience, Poverty and Chastity by the so-called Maestro delle Vele (Master of the Assisi vaults), a pupil of Giotto (about 1330).


          The stained glass windows in this lower basilica are attributed to Giovanni di Bonino and his workshop.


          


          Crypt
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          Halfway down the nave one can descend into the crypt via a double stairway. This burial place of St. Francis was found again in 1818. His remains had been hidden by brother Elia to prevent the spread of his relics in medieval Europe. By order of Pope Pius IX a crypt was built under the lower basilica. It was designed by Pasquale Belli with precious marble in neo-classical style. But it was redesigned in bare stone in neo-Romanesque style by Ugo Tarchi between 1925 and 1932.


          The ancient stone coffin with iron ties is enshrined in an open space above the altar. In 1934 his most faithful brothers were entombed in the corners of the wall around the altar: brother Rufino, brother Angelo, brother Masseo and brother Leone.


          At the entrance of the crypt, an urn with the remains of Jacopa dei Settesoli was added to the crypt. This woman of Roman nobility was the most faithful friend and benefactress of St. Francis. She was at his side in the Porziuncola at the hour of his death.


          


          Friary of St. Francis
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          Next to the basilica stands the friary Sacro Convento with its imposing walls with 53 Romanesque arches and powerful buttresses supporting the whole complex. It towers over the valley below, giving the impression of a fortress. It was built with pink and white stone from Mount Subasio. It was already inhabited by the friars in 1230. But construction took a long time, with as result different styles intermingling: Romanesque with Gothic style. A major part was built under the reign of Pope Sixtus IV, a Franciscan, between 1474 and 1476.


          The friary now houses a vast library (with medieval codices and incunables), a museum with works of art donated by pilgrims through the centuries and also the 57 works of art (mainly of Florentine and Sienese schools) of the Perkins collection.


          The belfry, in Romanesque style, was finished in 1239.


          


          Upper basilica


          
            [image: Nave of the upper basilica with the Giotto frescoes]

            
              Nave of the upper basilica with the Giotto frescoes
            

          


          One enters the upper basilica from the loggia of the friary. The slender Gothic style of the upper basilica gives a completely different impression.


          Large glass stained windows, placed halfway up the walls, shed their coloured light on the masterworks of Giotto and Cimabue. The windows in the choir were produced by German craftsmen, active around Assisi in the last part of the 13th century. The windows on the left hand side of the nave were made by a French workshop (1270), while those on the right hand side are attributed to the workshop of Maestro di San Francesco. These stained glass windows are among the best examples of 13th c. Italian glasswork.


          This bright and spacious basilica consists of a single four-bay nave with cross-vaulted ceiling bordered with patterns of crosses and leaves, a transept and a polygonal apse. The four ribbed vaults are decorated alternately with golden stars on a blue background and paintings. The second vault is decorated with roundels with busts of Christ facing St. Francis and the Virgin facing St. John the Baptist. The entrance vault gives us the Four Latin Doctors of the Church: St Gregory facing St Jerome and St Ambrose facing St Augustine. These are ascribed to the Isaac Master.


          The choir has 102 wooden stalls with carvings and marquetry by Domenico Indovini (1501). In their centre, on a raised platform, stands the papal cathedra.
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          The west end of the transept and the apse have been decorated with many frescoes by Cimabue and his workshop (starting in c. 1280). The magnificent Crucifixion, with St. Francis on his knees at the foot of the Cross, stresses again the veneration of the Passion of Christ by St. Francis. Sadly, the frescoes of Cimabue soon suffered from damp and decay. Due to the use of lead oxide in his colours and to the fact that the colours were applied when the plaster was no longer fresh, they have deteriorated and have been reduced to photographic negatives.


          Prior to him there had been some decorations in the upper right hand section of the transept by an (anonymous) Northern Master, probably an English artist (1267-1270). He realized the two lunettes and the roundels on the west wall with paintings of the Angel and the Apostles. Another (anonymous) master, the Roman Master, painted the Isaiah and the David and the remainder of the wall under the eastern lunette.
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          The upper part on both sides of the nave, badly damaged by the earthquake of 1997, was decorated in two rows with in total 32 scenes from the Old Testament (starting with Creation of the World and ending with Joseph forgives his brothers) and the New Testament (from the Annunciation to The Women at the Tomb), while the upper register of the entrance wall is covered with two frescoes Pentecost and Ascension of Jesus. Since it took about six months to paint one bay of the nave, different Roman and Tuscan masters, followers of Cimabue, have performed this series of scenes such as Giacomo, Jacopo Torriti and Pietro Cavallini.


          The two frescoes of the life of Isaac (Isaac blesses Jacob and Esau in front of Isaac) in the middle register of the third bay, are traditionally ascribed to the young Giotto (1290-1295) (previously wrongly ascribed to Cimabue by Vasari). But even this has been controversial. Many critics esteem these the work of the anonymous Isaac Master and his workshop. Deducing from stylistic details, attesting to his Roman background, some think that the Isaac Master may have been Pietro Cavallini or a follower. Pietro Cavallini had painted around 1290 a similar fresco Isaac blessing Jacob in the convent of the church Santa Cecilia in Trastevere in Rome. The position of the resting Isaac looks like the same position of the Virgin in Cavallini's mosaic Birth of the Virgin in the apse of the church Santa Maria in Trastevere in Rome. The Isaac Master is considered one of the first practitioners of the true fresco ( buon fresco) technique.
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          But the most important decorations are the series of 28 frescoes ascribed to the young Giotto along the lower part of the nave. Each bay contains three frescoes above the dado on each side of the nave, two frescoes in the east galleries beside the entrance, and two more on the entrance wall. Giotto used the Legenda Maior, the biography of St. Francis by St. Bonaventure (1266) to reconstruct the major events in the life of St. Francis. The prototype for this cycle may have been the (now lost) St Francis cycle by Pietro Cavallini in the church San Francesco a Ripa in Rome. The paintings are so vivid, as if Giotto had been a witness to these events. According to Vasari, they were executed in the period between 1296 and 1304.


          However the authorship of Giotto is disputed, due to the ambiguous attributions given in early descriptions of this work. Many Italian critics continue to support the authorship of Giotto and his workshop. But because of small differences in style with the frescoes of Isaac, it is thought that several or even all of these frescoes were painted by at least three separate painters, using the original concept of Giotto: the Master of Legend of St. Francis (the principal painter and probable supervisor of the cycle), the Master of the Obsequies of St. Francis and the Cecilia Master.


          The first span of the ceiling is decorated with frescoes of the "Four Doctors of the Church ( Jerome, Augustine, Gregory and Ambrose), attributed either to a young Giotto or to one of his followers. The third span presents four heart-shaped medallions of the Christ, Mary, John the Baptist and Francis, painted by Jacopo Torriti.


          The cuspidate faade of the upper basilica has a portal in Gothic style with twin doors and a beautiful rose window.
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          The Basilica of Santa Maria degli Angeli (Saint Mary of the Angels) is a church situated in the plain at the foot of the hill of Assisi, Italy, in the frazione of Santa Maria degli Angeli.


          The basilica was constructed between 1569 and 1679 enclosing the 9th century little church, the Porziuncola, the most sacred place for the Franciscans. It was here that the young Francis of Assisi understood his vocation and renounced the world in order to live in poverty among the poor and thus started the Franciscan movement.


          


          History


          After the death of Saint Francis in 1226, the friars built several small huts around the Porziuncola. In 1230 a refectory and some adjacent buildings were added. In the course of time little porticoes and accommodations for the friars were added around the Porziuncola. Some foundations of these were discovered during excavations under the floor of the present basilica between 1967 and 1969.


          As vast numbers pilgrims came flocking to Assisi to receive the Pardon of Assisi, the small space of the Porziuncola became completely inadequate to house all these pilgrims. The necessity grew to build a church incorporating the Porziuncola. The buildings around the shrine were taken down by order of Pope Pius V (1566-1572), except the Chapel of the Transito, the cell in which St. Francis had died. Construction of the basilica started on 25 March 1569.


          This majestic church, the seventh largest Christian church, was designed in a bold Mannerist style prefiguring the Baroque by two famous architects, Galeazzo Alessi and Vignola. The work progressed slowly, due to constant lack of money, as the building was financed with donations. The noteworthy dome, resting on an octagonal drum with eight windows and cornices, was finished in 1667. Construction of the church was finally completed in 1679. In 1684 a bell tower was added. It was originally intended to have a twin tower, but the second was never built.


          On 15 March 1832 the central nave, a part of a lateral aisle and the choir collapsed during a violent earthquake. The dome escaped destruction, but was left with a wide crack. The apse and the side chapels were left standing. Reconstruction of the basilica started in 1836 by the architect Luigi Poletti and it was finished in 1840. He remodeled the faade in a neoclassical style. Between 1924 and 1930 this faade was given back its original pre-Baroque style by Cesare Bazzani (Rome, 5 March1873  Rome, 30 March 1939). The gold-plated statue of the Madonna degli Angeli ("Madonna of the Angels") by the sculptor Colasanti, was put on top of the faade in 1930.


          On 11 April 1909, the church was raised by pope Pius X to the status of "patriarchal basilica and papal chapel"


          


          Description


          
            [image: Nave with the Porziuncola.]

            
              Nave with the Porziuncola.
            

          


          The basilica has a rectangular ground plan, divided into a central nave and two lateral aisles, flanked by ten side chapels, with at the far end a transept, and a long choir in a semi-circular apse, protruding from the ground plan. The Porziuncola is situated directly under the dome. The church is 126 meters long, 65 meters large and the dome is 75 meters high.


          The interior is simple and yet elegant, with only a few decorations, in stark contrast with the decorations of the side chapels. The nave and the aisles were rebuilt in neoclassical Doric style by Luigi Poletti. The apse holds the precious wooden choir, carved by Franciscan brothers starting in 1689, the papal cathedra (with bas-reliefs by E. Manfrini) and the papal altar. The Chapel of the Transito, the cell in which St. Francis died, is still preserved. It is situated under the bay of the choir, against the right columns of the dome.


          The side chapels were decorated by great artists from several periods, including Antonio Circignani (all paintings in the Chapel of St Anne, 1602-1603), Francesco Appiani, (Chapels of St. Anthony and St. Peter in Chains, 17561760), Ventura Salimbeni (Chapel of the Removal of the Lord, 1602).


          


          The Porziuncola
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          The chiesetta (little church) of Porziuncola (Italian for "Little portion") is the most sacred place for Franciscans. Francis was given this little church, dating from the 9th century, by the Benedictine monks.


          The church is exquisitely decorated by artists from different periods. Above the entrance is the fresco by Johann Friedrich Overbeck (1829) depicting St. Francis receiving from the Christ and the Virgin the indulgence, known as the Pardon of Assisi. The side wall on the right side shows fragments of two frescoes by an unknown Umbrian artists. The austere interior is decorated in a simple Gothic style with frescoes from the 14th and the 15th century. The most outstanding work is the six-part fresco in the apse of this little church, painted by Ilario da Viterbo (1393). At the back, above the entrance, is a fresco depicting the Crucifixion by Pietro Perugino.


          


          The Transito


          The Cappella del Transito is the small room where St. Francis died on 3 October 1226. It was a little hut serving as a primitive infirmary for the sick. It is decorated at the outside by the fresco of the The transito by Domenico Bruschi (1886). On the inside, above the small altar, is the rope of St. Francis. Behind the altar, there is a glazed terracotta statue of St. Francis by Andrea della Robbia (c. 1490). On the walls there is a fresco by Giovanni Spagna (1520), depicting the earliest followers of St. Francis, with their names above each portrait (Ruffino, Leone, Masseo and Egidio).


          


          The crypt


          A new crypt was constructed behind the altar between 1965 and 1970. During the excavations foundations of the original little huts, surrounding the Porziuncola, were exposed. The crypts altar rests on a massive, multiple-branched tree trunk, sculpted by Francesco Prosperi. Behind the altar stands an enameled, terracotta, bas-relief tabernacle by Andrea della Robbia, expressing with an extreme finesse the emotions of the figures. The upper portion section includes St Francis receiving the Stigmata, the Coronation of Mary (with the angel musicians), St Jerome the Penitent; the lower has the The Annunciation, the Nativity and the Adoration by the Magi.


          


          The Rose Garden and the Rose Chapel
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          One enters the rose garden via the sacristy. It is the last remains of the ancient wood in which St Francis and his friars lived. Here he talked to the turtle doves, inviting them to praise the Lord. Doves have been nesting since times immemorial in the hands of the statue of St. Francis in this rose garden.


          According to tradition (already attested at the end of the 13th century), one night St. Francis, feeling the temptation to abandon his way of life, rolled naked in the bramble thorns in an attempt to overcome doubt and temptation. In contact with his body, the bramble bushes turned into dog roses without thorns. Since then, the dog rose cultivar Rosa canina assisiensis has been grown in the garden.
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          From the rose garden, one enters the Rose Chapel. This was the cell where St. Francis rested and spent the rest of the night in prayer and penance. Here St. Francis also met Saint Anthony of Padua. After his death a chapel was built in the 13th century, enlarged in the 15th century by St. Bernardine of Siena. It was decorated between 1506 and 1516 with a series of frescoes by several painters, among which the Umbrian Tiberio d'Assisi, depicting the early Franciscan community and the first saints of the order, the miracle of the roses and the concession of the indulgence


          


          Museum


          The little friary houses the museum of the Porziuncola with many religious objects, archaeological finds, and a noteworthy collection of paintings:


          
            	the Crucifix by Giunta Pisano (1236)


            	a wooden painting portrait of St. Francis by the (anonymous) Maestro di San Francesco (13th century); the body of the deceased saint was placed on this painting.


            	a painting on wood of St. Francis attributed to Cimabue


            	a Madonna with Child by the Sienese painter Sano di Pietro (14th century)


            	a terracotta by Andrea della Robbia (c. 1490) with in the top from left to right:"St. Francis receives the Stigmata", "Coronation of Mary" and "St. Jerome the penitent"; bottom, from left to right: "the Annunciation", "the Nativity", and "the Adoration of the Magi".


            	St. Francis and St. Clare by Cesare Sermei and his workshop.


            	the Madonna of the Milk, a polychromed terracotta sculpture (end 14th, early 15th c.)


            	many frescoes of uncertain attribution.

          


          


          Footnote


          
            
              	^ The Porziuncola Indulgence
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              	Image:0,,5935480,00.jpg
            


            
              	Highest governing body

              	FIBA
            


            
              	First played

              	1891, Springfield , Massachusetts, (USA)
            


            
              	Characteristics
            


            
              	Contact

              	Contact
            


            
              	Team members

              	12 to 15 (5 at a time)
            


            
              	Mixed gender

              	Single
            


            
              	Category

              	Indoor or Outdoor
            


            
              	Ball

              	Basketball
            


            
              	Olympic

              	1936
            

          


          Basketball is a team sport in which two teams of five active players each try to score points against one another by propelling a ball through a 10feet(3m) high hoop (the goal) under organized rules. Basketball is one of the most popular and widely viewed sports in the world.


          Points are scored by shooting the ball through the basket above; the team with more points at the end of the game wins. The ball can be advanced on the court by bouncing it ( dribbling) or passing it between teammates. Disruptive physical contact ( fouls) is not permitted and there are restrictions on how the ball can be handled ( violations).


          Through time, basketball has developed to involve common techniques of shooting, passing and dribbling, as well as players' positions, and offensive and defensive structures. Typically, the tallest members of a team will play centre, the shortest member usually plays " point guard" while often the best ball handlers are guards. While competitive basketball is carefully regulated, numerous variations of basketball have developed for casual play. In some countries, basketball is also a popular spectator sport.


          While competitive basketball is primarily an indoor sport, played on a basketball court, less regulated variations have become exceedingly popular as an outdoor sport among both inner city and rural groups.


          


          History
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          In early December 1891, Dr. James Naismith, a Canadian physical education student and instructor at YMCA Training School (today, Springfield College) in Springfield, Massachusetts, USA, sought a vigorous indoor game to keep his students occupied and at proper levels of fitness during the long New England winters to keep the students in shape. After rejecting other ideas as either too rough or poorly suited to walled-in gymnasiums, he wrote the basic rules and nailed a peach basket onto a 10-foot (3.05m) elevated track. In contrast with modern basketball nets, this peach basket retained its bottom, and balls had to be retrieved manually after each "basket" or point scored; this proved inefficient, however, so a hole was drilled into the bottom of the basket, allowing the balls to be poked out with a long dowel each time. The peach baskets were used until 1906 when they were finally replaced by metal hoops with backboards. A further change was soon made, so the ball merely passed through, paving the way for the game we know today. A soccer ball was used to shoot goals. Whenever a person got the ball in the basket, his team would gain a point. Whichever team got the most points won the game.


          Naismith's handwritten diaries, discovered by his granddaughter in early 2006, indicate that he was nervous about the new game he had invented, which incorporated rules from a children's game called " Duck on a Rock", as many had failed before it. Naismith called the new game 'Basket Ball'.


          The first official game was played in the YMCA gymnasium on January 20, 1892 with nine players and the game ended at 1-0 and the shot was made from 25feet (7.6m), on a court just half the size of a present-day Streetball or National Basketball Association (NBA) court. "Basket ball", the name suggested by one of Naismith's students, was popular from the beginning. By 1897-1898 teams of five became standard.


          Women's basketball began in 1892 at Smith College when Senda Berenson, a physical education teacher, modified Naismith's rules for women. Shortly after she was hired at Smith, she went to Naismith to learn more about the game. Fascinated by the new sport and the values it could teach, she organized the first womens collegiate basketball game on March 21, 1893, when her Smith freshmen and sophomores played against one another. Her rules were first published in 1899 and two years later Berenson became the editor of A.G. Spaldings first Women's Basketball Guide, which further spread her version of basketball for women.


          Basketball's early adherents were dispatched to YMCAs throughout the United States, and it quickly spread through the USA and Canada. By 1895, it was well established at several women's high schools. While the YMCA was responsible for initially developing and spreading the game, within a decade it discouraged the new sport, as rough play and rowdy crowds began to detract from the YMCA's primary mission. However, other amateur sports clubs, colleges, and professional clubs quickly filled the void. In the years before World War I, the Amateur Athletic Union and the Intercollegiate Athletic Association of the United States (forerunner of the NCAA) vied for control over the rules for the game. The first pro league, the National Basketball League, was formed in 1898 to protect players from exploitation and to promote a less rough game. This league only lasted 5 years.


          By the 1950s, basketball had become a major college sport, thus paving the way for a growth of interest in professional basketball. In 1959, a basketball Hall of Fame was founded in Springfield, Massachusetts. Its rosters include the names of great players, coaches, referees and people who have contributed significantly to the development of the game.


          Basketball was originally played with an association football. The first balls made specifically for basketball were brown, and it was only in the late 1950s that Tony Hinkle, searching for a ball that would be more visible to players and spectators alike, introduced the orange ball that is now in common use. Dribbling was not part of the original game except for the "bounce pass" to teammates. Passing the ball was the primary means of ball movement. Dribbling was eventually introduced but limited by the asymmetric shape of early balls. Dribbling only became a major part of the game around the 1950s as manufacturing improved the ball shape.


          Basketball, netball, dodgeball, volleyball, and lacrosse are the only ball games which have been identified as being invented by North Americans. Other ball games, such as baseball and Canadian football, have Commonwealth of Nations, European, Asian or African connections. Although there is no direct evidence as yet that the idea of basketball came from the ancient Mesoamerican ballgame, knowledge of that game had been available for at least 50 years prior to Naismith's creation in the writings of John Lloyd Stephens and Alexander von Humboldt. Stephen's works especially, which included drawings by Frederick Catherwood, were available at most educational institutions in the 19th century and also had wide popular circulation.


          


          College basketball and early leagues


          Naismith was instrumental in establishing college basketball. He coached at the University of Kansas for six years before handing the reins to renowned coach Forrest "Phog" Allen. Naismith's disciple Amos Alonzo Stagg brought basketball to the University of Chicago, while Adolph Rupp, a student of Naismith's at Kansas, enjoyed great success as coach at the University of Kentucky. In 1892, University of California and Miss Head's School, played the first women's inter-institutional game. Berenson's freshmen played the sophomore class in the first women's collegiate basketball game at Smith College, March 21, 1893. The same year, Mount Holyoke and Sophie Newcomb College (coached by Clara Gregory Baer) women began playing basketball. By 1895, the game had spread to colleges across the country, including Wellesley, Vassar and Bryn Mawr. The first intercollegiate women's game was on April 4, 1896. Stanford women played Berkeley, 9-on-9, ending in a 2-1 Stanford victory. In 1901, colleges, including the University of Chicago, Columbia University, Dartmouth College, University of Minnesota, the U.S. Naval Academy, the University of Utah and Yale University began sponsoring men's games. By 1910, frequent injuries on the men's courts prompted President Roosevelt to suggest that college basketball form a governing body, resulting in the creation of the Intercollegiate Athletic Association of the United States (IAAUS). In 1910, that body would change its name to the National Collegiate Athletic Association (NCAA).


          The first Canadian interuniversity basketball game was played in Kingston, Ontario in December, 1902, when McGill University visited Queen's University; McGill won 10-6.


          Teams abounded throughout the 1920s. There were hundreds of men's professional basketball teams in towns and cities all over the United States and little organization of the professional game. Players jumped from team to team and teams played in armories and smoky dance halls. Leagues came and went. And barnstorming squads such as the Original Celtics and two all African American teams, the New York Renaissance Five ("Rens") and (still in existence as of 2006) the Harlem Globetrotters played up to two hundred games a year on their national tours. Women's basketball was more structured. In 1905, the National Women's Basketball Committee's Executive Committee on Basket Ball Rules was created by the American Physical Education Association. These rules called for six to nine players per team and 11 officials. The International Women's Sports Federation (1924) included a women's basketball competition. 37 women's high school varsity basketball or state tournaments were held by 1925. And in 1926, the Amateur Athletic Union backed the first national women's basketball championship, complete with men's rules. The first women's AAU All-America team was chosen in 1929. Women's industrial leagues sprang up throughout the nation, producing famous athletes like Babe Didrikson of the Golden Cyclones and the All American Red Heads Team who competed against men's teams, using men's rules. By 1938, the women's national championship changed from a three-court game to two-court game with six players per team. The first men's national championship tournament, the National Association of Intercollegiate Basketball tournament, which still exists as the National Association of Intercollegiate Athletics (NAIA) tournament, was organized in 1937. The first national championship for NCAA teams, the National Invitation Tournament (NIT) in New York, was organized in 1938; the NCAA national tournament would begin one year later.


          College basketball was rocked by gambling scandals from 1948 to 1951, when dozens of players from top teams were implicated in match fixing and point shaving. Partially spurred by an association with cheating, the NIT lost support to the NCAA tournament.


          


          U.S. high school basketball


          Before widespread school district consolidation, most United States high schools were far smaller than their present day counterparts. During the first decades of the 20th century, basketball quickly became the ideal interscholastic sport due to its modest equipment and personnel requirements. In the days before widespread television coverage of professional and college sports, the popularity of high school basketball was unrivaled in many parts of America. Perhaps the most legendary of high school teams was Indiana's Franklin Wonder Five, which took the nation by storm during the 1920s, dominating Indiana basketball and earning national recognition.


          Today virtually every high school in the United States fields a basketball team in varsity competition. Basketball's popularity remains high, both in rural areas where they carry the identification of the entire community, as well as at some larger schools known for their basketball teams where many players go on to participate at higher levels of competition after graduation. In the 200304 season, 1,002,797 boys and girls represented their schools in interscholastic basketball competition, according to the National Federation of State High School Associations. The states of Illinois, Indiana and Kentucky are particularly well known for their residents' devotion to high school basketball, commonly called Hoosier Hysteria in Indiana; the critically acclaimed film Hoosiers shows high school basketball's depth of meaning to these rural communities.


          


          National Basketball Association


          In 1946, the Basketball Association of America (BAA) was formed, organizing the top professional teams and leading to greater popularity of the professional game. The first game was played in Toronto, Ontario, Canada between the Toronto Huskies and New York Knickerbockers on November 1, 1946. Three seasons later, in 1949, the BAA became the National Basketball Association (NBA). An upstart organization, the American Basketball Association, emerged in 1967 and briefly threatened the NBA's dominance until the rival leagues merged in 1976. Today the NBA is the top professional basketball league in the world in terms of popularity, salaries, talent, and level of competition.


          The NBA has featured many famous players, including George Mikan, the first dominating "big man"; ball-handling wizard Bob Cousy and defensive genius Bill Russell of the Boston Celtics; Wilt Chamberlain, who originally played for the barnstorming Harlem Globetrotters; all-around stars Oscar Robertson and Jerry West; more recent big men Kareem Abdul-Jabbar and Karl Malone; playmaker John Stockton; crowd-pleasing forward Julius Erving; European stars Dirk Nowitzki and Drazen Petrovic and the three players who many credit with ushering the professional game to its highest level of popularity: Larry Bird, Earvin "Magic" Johnson, and Michael Jordan.


          The NBA-backed Women's National Basketball Association (WNBA) began in 1997. Though it had an insecure opening season, several marquee players ( Sheryl Swoopes, Lisa Leslie and Sue Bird among others) helped the league's popularity and level of competition. Other professional women's basketball leagues in the United States, such as the American Basketball League (1996-1998), have folded in part because of the popularity of the WNBA.


          In 2001, the NBA formed a developmental league, the NBDL. The league currently has eight teams, but added seven more for the 2006-2007 season.


          Basketball teams make up approximately 13 percent of franchised sports in the U.S, and an average of 17,558 spectators regularly attend basketball games in the NBA, with the Chicago Bulls (22,103), Detroit Pistons (22,076) and Cleveland Cavaliers (20,499) topping the popularity stakes. The combined revenue from the 30 NBA teams is approximately $3.37 billion and rising.


          


          International basketball
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          The International Basketball Federation was formed in 1932 by eight founding nations: Argentina, Czechoslovakia, Greece, Italy, Latvia, Portugal, Romania and Switzerland. At this time, the organization only oversaw amateur players. Its acronym, in French, was thus FIBA; the "A" standing for amateur.


          Basketball was first included in the Olympic Games in 1936, although a demonstration tournament was held in 1904. The United States defeated Canada in the first final, played outdoors. This competition has usually been dominated by the United States, whose team has won all but three titles, the first loss in a controversial final game in Munich in 1972 against the Soviet Union. In 1950 the first FIBA World Championship for men was held in Argentina. Three years later, the first FIBA World Championship for Women was held in Chile. Women's basketball was added to the Olympics in 1976, with teams such as the Soviet Union, Brazil and Australia rivaling the American squads.


          FIBA dropped the distinction between amateur and professional players in 1989, and in 1992, professional players played for the first time in the Olympic Games. The United States' dominance continued with the introduction of their Dream Team. However, with developing programs elsewhere, other national teams started to beat the United States. A team made entirely of NBA players finished sixth in the 2002 World Championships in Indianapolis, behind Yugoslavia, Argentina, Germany, New Zealand and Spain. In the 2004 Athens Olympics, the United States suffered its first Olympic loss while using professional players, falling to Puerto Rico (in a 19-point loss) and Lithuania in group games, and being eliminated in the semifinals by Argentina. It eventually won the bronze medal defeating Lithuania, finishing behind Argentina and Italy.


          Worldwide, basketball tournaments are held for boys and girls of all age levels. The global popularity of the sport is reflected in the nationalities represented in the NBA. Players from all over the globe can be found in NBA teams. Chicago Bulls star forward Luol Deng is a Sudanese refugee who settled in Great Britain; Steve Nash, who won the 2005 and 2006 NBA MVP award, is Canadian; Kobe Bryant is an American who spent much of his childhood in Italy; Dallas Mavericks superstar and 2007 NBA MVP Dirk Nowitzki is German; All-Star Pau Gasol of the Los Angeles Lakers is from Spain; 2005 NBA Draft top overall pick Andrew Bogut of the Milwaukee Bucks is Australian; 2006 NBA Draft top overall pick Andrea Bargnani of the Toronto Raptors is from Italy; Houston Rockets centre Yao Ming is from China; All star and former three point champion Peja Stojakovic is Serbian; All star Andrei Kirilenko is Russian; Phoenix Suns guard Leandro Barbosa and Denver Nuggets forward Nen are Brazilian; Cleveland Cavaliers big man Zydrunas Ilgauskas is Lithuanian; and the San Antonio Spurs feature Tim Duncan of the U.S. Virgin Islands, Manu Ginobili of Argentina (like Chicago Bulls player Andrs Nocioni) and Tony Parker of France. (Duncan competes for the United States internationally, as the Virgin Islands did not field a basketball team for international competition until well after Duncan started playing internationally, and all U.S. Virgin Islands natives are United States citizens by birth.) Even in the 90's, many non-American players made their names in the NBA, such as Croats Dražen Petrović and Toni Kukoč, Serb Vlade Divac, Lithuanians Arvydas Sabonis and arūnas Marčiulionis and German Detlef Schrempf.


          The all-tournament teams at the two most recent FIBA World Championships, held in 2002 in Indianapolis and 2006 in Japan, demonstrate the globalization of the game equally dramatically. Only one member of either team was American, namely Carmelo Anthony in 2006. The 2002 team featured Nowitzki, Ginobili, Yao, Peja Stojakovic of Yugoslavia (now of Serbia), and Pero Cameron of New Zealand. Ginobili also made the 2006 team; the other members were Anthony, Gasol, his Spanish teammate Jorge Garbajosa and Theodoros Papaloukas of Greece. The only players on either team to never have joined the NBA are Cameron and Papaloukas. The strength of international Basketball is evident in the fact that the last three FIBA world championships were won (in order) by Serbia (Yugoslavia in 1998) and Spain.


          


          Rules and regulations


          Measurements and time limits discussed in this section often vary among tournaments and organizations; international and NBA rules are used in this section.


          The object of the game is to outscore one's opponents by throwing the ball through the opponents' basket from above while preventing the opponents from doing so on their own. An attempt to score in this way is called a shot. A successful shot is worth two points, or three points if it is taken from beyond the three-point arc which is 6.25 meters (20 ft 6 in) from the basket in international games and 23 ft 9 in (7.24 m) in NBA games.


          


          Playing regulations


          Games are played in four quarters of 10 (international) or 12 minutes (NBA). College games use two 20 minute halves while most high school games use eight minute quarters. Fifteen minutes are allowed for a half-time break, and two minutes are allowed at the other breaks. Overtime periods are five minutes long. Teams exchange baskets for the second half. The time allowed is actual playing time; the clock is stopped while the play is not active. Therefore, games generally take much longer to complete than the allotted game time, typically about two hours.


          Five players from each team (out of a twelve player roster) may be on the court at one time. Substitutions are unlimited but can only be done when play is stopped. Teams also have a coach, who oversees the development and strategies of the team, and other team personnel such as assistant coaches, managers, statisticians, doctors and trainers.


          For both men's and women's teams, a standard uniform consists of a pair of shorts and a jersey with a clearly visible number, unique within the team, printed on both the front and back. Players wear high-top sneakers that provide extra ankle support. Typically, team names, players' names and, outside of North America, sponsors are printed on the uniforms.


          A limited number of time-outs, clock stoppages requested by a coach for a short meeting with the players, are allowed. They generally last no longer than one minute unless, for televised games, a commercial break is needed.


          The game is controlled by the officials consisting of the referee ("crew chief" in men's college and the NBA), one or two umpires ("referees" in men's college and the NBA) and the table officials. For college, the NBA, and many high schools, there are a total of three referees on the court. The table officials are responsible for keeping track of each teams scoring, timekeeping, individual and team fouls, player substitutions, team possession arrow, and the shot clock.


          


          Equipment
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          The only essential equipment in basketball is the basketball and the court: a flat, rectangular surface with baskets at opposite ends. Competitive levels require the use of more equipment such as clocks, scoresheets, scoreboard(s), alternating possession arrows, and whistle-operated stop-clock systems.


          A regulation basketball court in international games is 28 by 15 meters (approx. 92 by 49 ft) and in the NBA is 94 by 50 feet (29 by 15 m). Most courts are made of wood. A steel basket with net and backboard hang over each end of the court. At almost all levels of competition, the top of the rim is exactly 10 feet (3.05 m) above the court and 4 feet (1.2 m) inside the baseline. While variation is possible in the dimensions of the court and backboard, it is considered important for the basket to be of the correct height; a rim that is off by but a few inches can have an adverse effect on shooting.


          There are also regulations on the size a basketball should be. If women are playing, the official basketball size is 28.5" in circumference (size 6) and a weight of 20 oz. For men, the official ball is 29.5" in circumference (size 7) and weighs 22 oz.


          


          Violations


          The ball may be advanced toward the basket by being shot, passed between players, thrown, tapped, rolled or dribbled (bouncing the ball while running).


          The ball must stay within the court; the last team to touch the ball before it travels out of bounds forfeits possession. The ball-handler may not move both feet without dribbling, known as traveling, nor may he dribble with both hands or catch the ball in between dribbles, a violation called double dribbling. A player's hand cannot be under the ball while dribbling; doing so is known as carrying the ball. A team, once having established ball control in the front half of the court, may not return the ball to the backcourt. The ball may not be kicked nor struck with the fist. A violation of these rules results in loss of possession, or, if committed by the defense, a reset of the shot clock.


          There are limits imposed on the time taken before progressing the ball past halfway (8 seconds in international and NBA; 10 seconds in NCAA and high school), before attempting a shot (24 seconds in the NBA, 30 seconds in NCAA women's and Canadian Interuniversity Sport play for both sexes, and 35 seconds in NCAA men's play), holding the ball while closely guarded (5 seconds), and remaining in the restricted area (the lane, or " key") (3 seconds). These rules are designed to promote more offense.


          No player may interfere with the basket or ball on its downward flight to the basket, or while it is on the rim (or, in the NBA, while it is directly above the basket), a violation known as goaltending. If a defensive player goaltends, the attempted shot is considered to have been successful. If a teammate of the shooter goaltends, the basket is cancelled and play continues with the defensive team being given possession.


          


          Fouls
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          An attempt to unfairly disadvantage an opponent through physical contact is illegal and is called a foul. These are most commonly committed by defensive players; however, they can be committed by offensive players as well. Players who are fouled either receive the ball to pass inbounds again, or receive one or more free throws if they are fouled in the act of shooting, depending on whether the shot was successful. One point is awarded for making a free throw, which is attempted from a line 15 feet (4.5 m) from the basket.


          The referee may use discretion in calling fouls (for example, by considering whether an unfair advantage was gained), sometimes making fouls controversial calls. The calling of fouls can vary between games, leagues and even between referees.


          A player or coach who shows poor sportsmanship, for instance, by arguing with a referee or by fighting with another player, can be charged with a more serious foul called a technical foul. The penalty involves free throws (which unlike a personal foul, the other team can choose any player to shoot the free throws) and varies between leagues. Repeated incidents can result in disqualification. Blatant fouls with excessive contact or that are not an attempt to play the ball are called unsportsmanlike fouls (or flagrant fouls in the NBA) and typically will result in ejection.


          If a team exceeds a certain limit of team fouls in a given period (quarter or half)  four for NBA and international games  the opposing team is awarded one or two free throws on all subsequent fouls for that period, the number depending on the league. In the US college game if a team surpasses 7 fouls in the half the opposing team is awarded a one-and-one free throw (a player making the first is given a second). If a team exceeds 10 fouls in the half the opposing team is awarded two free throws on all subsequent fouls for the half. A player who commits five fouls, including technical fouls, in a game (six in some professional leagues, including the NBA) is not allowed to participate for the rest of the game, and is said to have "fouled out".


          After a team has committed a specified number of fouls, it is said to be "in the penalty". On scoreboards, this is usually signified with an indicator light reading "Bonus" or "Penalty" with an illuminated directional arrow indicating that team is to receive free throws when fouled by the opposing team. (Some scoreboards also indicate the number of fouls committed.)


          The number of free throws awarded increases with the number of fouls committed. Initially, one shot is awarded, but after a certain number of additional fouls are committed the opposing team may receive (a) one shot with a chance for a second shot if the first shot is made, called shooting "one-and-one", or (b) two shots. If a team misses the first shot (or "front end") of a one-and-one situation, the opposing team may reclaim possession of the ball and continue play. If a team misses the first shot of a two-shot situation, the opposing team must wait for the completion of the second shot before attempting to reclaim possession of the ball and continuing play.


          If a player is fouled while attempting a shot and the shot is unsuccessful, the player is awarded a number of free throws equal to the value of the attempted shot. A player fouled while attempting a regular two-point shot, then, receives two shots. A player fouled while attempting a three-point shot, on the other hand, receives three shots.


          If a player is fouled while attempting a shot and the shot is successful, typically the player will be awarded one additional free throw for one point. In combination with a regular shot, this is called a "three-point play" (or more colloquially, an "and one") because of the basket made at the time of the foul (2 points) and the additional free throw (1 point). Four-point plays, while rare, can also occur.


          


          Common techniques and practices


          


          Positions and structures
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          Although the rules do not specify any positions whatsoever, they have evolved as part of basketball. During the first five decades of basketball's evolution, one guard, two forwards, and two centers or two guards, two forwards, and one centre were used. Since the 1980s, more specific positions have evolved, namely:


          
            	point guard: usually the fastest player on the team, organizes the team's offense by controlling the ball and making sure that it gets to the right player at the right time


            	shooting guard: creates a high volume of shots on offense; guards the opponent's best perimeter player on defense


            	small forward: often primarily responsible for scoring points via cuts to the basket and dribble penetration; on defense seeks rebounds and steals, but sometimes plays more actively


            	power forward: plays offensively often with his back to the basket; on defense, plays under the basket (in a zone defense) or against the opposing power forward (in man-to-man defense)


            	centre: uses size to score (on offense), to protect the basket closely (on defense), or to rebound.

          


          The above descriptions are flexible. On some occasions, teams will choose to use a three guard offense, replacing one of the forwards or the centre with a third guard. The most commonly interchanged positions are point guard and shooting guard, especially if both players have good leadership and ball handling skills.


          There are two main defensive strategies: zone defense and man-to-man defense. Zone defense involves players in defensive positions guarding whichever opponent is in their zone. In man-to-man defense, each defensive player guards a specific opponent and tries to prevent him from taking action.


          Offensive plays are more varied, normally involving planned passes and movement by players without the ball. A quick movement by an offensive player without the ball to gain an advantageous position is a cut. A legal attempt by an offensive player to stop an opponent from guarding a teammate, by standing in the defender's way such that the teammate cuts next to him, is a screen or pick. The two plays are combined in the pick and roll, in which a player sets a pick and then "rolls" away from the pick towards the basket. Screens and cuts are very important in offensive plays; these allow the quick passes and teamwork which can lead to a successful basket. Teams almost always have several offensive plays planned to ensure their movement is not predictable. On court, the point guard is usually responsible for indicating which play will occur.


          Defensive and offensive structures, and positions, are more emphasized in higher levels in basketball; it is these that a coach normally requests a time-out to discuss.


          


          Shooting
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          Shooting is the act of attempting to score points by throwing the ball through the basket. While methods can vary with players and situations, the most common technique can be outlined here.


          The player should be positioned facing the basket with feet about shoulder-width apart, knees slightly bent, and back straight. The player holds the ball to rest in the dominant hand's fingertips (the shooting arm) slightly above the head, with the other hand on the side of the ball. To aim the ball, the player's elbow should be aligned vertically, with the forearm facing in the direction of the basket. The ball is shot by bending and extending the knees and extending the shooting arm to become straight; the ball rolls off the finger tips while the wrist completes a full downward flex motion. When the shooting arm is stationary for a moment after the ball released, it is known as a follow-through; it is incorporated to maintain accuracy. Generally, the non-shooting arm is used only to guide the shot, not to power it.


          Players often try to put a steady backspin on the ball to deaden its impact with the rim. The ideal trajectory of the shot is somewhat arguable, but generally coaches will profess proper arch. Most players shoot directly into the basket, but shooters may use the backboard to redirect the ball into the basket.


          The two most common shots that use the above described set up are the set shot and the jump shot. The set shot is taken from a standing position, with neither foot leaving the floor, typically used for free throws. The jump shot is taken while in mid-air, near the top of the jump. This provides much greater power and range, and it also allows the player to elevate over the defender. Failure to release the ball before returning the feet to the ground is a traveling violation.


          Another common shot is called the layup. This shot requires the player to be in motion toward the basket, and to "lay" the ball "up" and into the basket, typically off the backboard (the backboard-free, underhand version is called a finger roll). The most crowd-pleasing, and typically highest-percentage accuracy shot is the slam dunk, in which the player jumps very high, and throws the ball downward, straight through the hoop.


          Another shot that is becoming common is the "circus shot". The circus shot is a low-percentage shot that is flipped, heaved, scooped, or flung toward the hoop while the shooter is off-balance, airborne, falling down, and/or facing away from the basket.


          A shot that misses both the rim and the backboard completely is referred to as an air ball. A particularly bad shot, or one that only hits the backboard, is jocularly called a brick.


          


          Rebounding


          The objective of rebounding is to successfully gain possession of the basketball after a missed field goal or free throw, as it rebounds from the hoop or backboard. This plays a major role in the game, as most possessions end when a team misses a shot. There are two categories of rebounds: offensive rebounds, in which the ball is recovered by the offensive side and does not change possession, and defensive rebounds, in which the defending team gains possession of the loose ball. The majority of rebounds are defensive, as the team on defense tends to be in better position to recover missed shots.


          


          Passing


          A pass is a method of moving the ball between players. Most passes are accompanied by a step forward to increase power and are followed through with the hands to ensure accuracy.


          A staple pass is the chest pass. The ball is passed directly from the passer's chest to the receiver's chest. A proper chest pass involves an outward snap of the thumbs to add velocity and leaves the defense little time to react.


          Another type of pass is the bounce pass. Here, the passer bounces the ball crisply about two-thirds of the way from his own chest to the receiver. The ball strikes the court and bounces up toward the receiver. The bounce pass takes longer to complete than the chest pass, but it is also harder for the opposing team to intercept (kicking the ball deliberately is a violation). Thus, players often use the bounce pass in crowded moments, or to pass around a defender.


          The overhead pass is used to pass the ball over a defender. The ball is released while over the passer's head.


          The outlet pass occurs after a team gets a defensive rebound. The next pass after the rebound is the outlet pass.


          The crucial aspect of any good pass is being impossible to intercept. Good passers can pass the ball with great accuracy and touch and know exactly where each of their teammates like to receive the ball. A special way of doing this is passing the ball without looking at the receiving teammate. This is called a no-look pass.


          Another advanced style of passing is the behind-the-back pass which, as the description implies, involves throwing the ball behind the passer's back to a teammate. Although some players can perform them effectively, many coaches discourage no-look or behind-the-back passes, believing them to be fundamentally unsound, difficult to control, and more likely to result in turnovers or violations.


          


          Dribbling
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          Dribbling is the act of bouncing the ball continuously, and is a requirement for a player to take steps with the ball. To dribble, a player pushes the ball down towards the ground rather than patting it; this ensures greater control.


          When dribbling past an opponent, the dribbler should dribble with the hand farthest from the opponent, making it more difficult for the defensive player to get to the ball. It is therefore important for a player to be able to dribble competently with both hands.


          Good dribblers (or "ball handlers") tend to bounce the ball low to the ground, reducing the travel from the floor to the hand, making it more difficult for the defender to "steal" the ball. Additionally, good ball handlers frequently dribble behind their backs, between their legs, and change hands and directions of the dribble frequently, making a less predictable dribbling pattern that is more difficult to defend. This is called a crossover, which is the most effective way to pass defenders while dribbling.


          A skilled player can dribble without watching the ball, using the dribbling motion or peripheral vision to keep track of the ball's location. By not having to focus on the ball, a player can look for teammates or scoring opportunities, as well as avoid the danger of someone stealing the ball from him/her.


          


          Blocking


          A block is performed when, after a shot is attempted, a defender attempts to alter the shot by touching the ball. In almost all variants of play, it is illegal to touch the ball after it is in the downward part of its arc; this is known as goaltending. It is also illegal to block a shot after it has touched the backboard, or when any part of the ball is directly above the rim.


          To block a shot, a player has to be able to reach a point higher than where the shot is released. Thus, height can be an advantage in blocking. Players at the taller power forward or centre positions generally record more blocks than players at the shorter guard positions. However, with good timing and sufficient vertical leap, even shorter players can be effective at blocking shots.


          


          Height


          At the professional level, most male players are above 6 ft 3 in (1.90 m) and most women above 5 ft 7 in (1.70 m). Guards, for whom physical coordination and ball-handling skills are crucial, tend to be the smallest players. Almost all forwards in the men's pro leagues are 6 ft 6 in (2 m) or taller. Most centers are over 6 ft 10 in (2.1 m) tall. According to a survey given to all NBA teams, the average height of all NBA players is just under 6 ft 7 in (2.01 m), with the average weight being close to 222 lb (101 kg). The tallest players ever in the NBA were Manute Bol and Gheorghe Mureşan, who were both 7 ft 7 in (2.31 m) tall. The tallest current NBA player is Yao Ming, who stands at 7 ft 6 in (2.29 m).


          The shortest player ever to play in the NBA is Muggsy Bogues at 5 ft 3 in (1.60 m). Other short players have thrived at the pro level. Anthony "Spud" Webb was just 5 ft 7 in (1.70 m) tall, but had a 42-inch (1.07 m) vertical leap, giving him significant height when jumping. The shortest player in the NBA as of the 2006-07 season is Earl Boykins at 5 feet 5 inches (1.65 m). While shorter players are often not very good at defending against shooting, their ability to navigate quickly through crowded areas of the court and steal the ball by reaching low are strengths.


          


          Variations and similar games


          Variations of basketball are activities based on the game of basketball, using common basketball skills and equipment (primarily the ball and basket). Some variations are only superficial rules changes, while others are distinct games with varying degrees of basketball influences. Other variations include children's games, contests or activities meant to help players reinforce skills.


          Wheelchair basketball is played on specially designed wheelchairs for the physically impaired. The world governing body of wheelchair basketball is the International Wheelchair Basketball Federation (IWBF). Water basketball, played in a swimming pool, merges basketball and water polo rules. Beach basketball is played in a circular court with no backboard on the goal, no out-of-bounds rule with the ball movement to be done via passes or 2 1/2 steps, as dribbling is next to impossible on a soft surface.


          There are many variations as well played in informal settings without referees or strict rules. Perhaps the single most common variation is the half court game. Only one basket is used, and the ball must be "cleared" - passed or dribbled outside the half-court or three-point line - each time possession of the ball changes from one team to the other. Half-court games require less cardiovascular stamina, since players need not run back and forth a full court. Half-court games also raise the number of players that can use a court, an important benefit when many players want to play.


          A popular version of the half-court game is 21. Two-point shots count as two points and shots from behind the three-point line count three. A player who makes a basket is awarded up to three extra free throws (or unlimited if you are playing "all day"), worth the usual one point. When a shot is missed, if one of the other players tips the ball in with two while it is in the air, the score of the player who missed the shot goes back to zero, or if they have surpassed 13, their score goes back to 13. This is called a "tip". If a missed shot is "tipped" in, but the player who tips it in only uses one hand, then the player who shot it is out of the game and has to catch an air ball to get back in. The first player to reach exactly 21 points wins. If they go over, their score goes back to 13.


          Other variations include streetball, knockout, and one-on-one; a variation in which two players will use only a small section of the court (often no more than a half of a court) and compete to play the ball into a single hoop. Such games tend to emphasize individual dribbling and ball stealing skills over shooting and team play.
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          The basking shark, Cetorhinus maximus, is the second largest fish, after the whale shark. It is a cosmopolitan species  it is found in all the world's temperate oceans. It is a slow moving and generally harmless filter feeder.


          Like other large sharks, basking sharks are at risk of extinction due to a combination of low resilience and overfishing to supply the worldwide market for the shark's fins, flesh and organs.


          


          Distribution and habitat


          The basking shark is a coastal-pelagic shark found worldwide in boreal to warm-temperate waters around the continental shelves. It prefers waters between 8 and 14 C (46 and 57 F). It is often seen close to land and will enter enclosed bays. The shark will follow concentrations of plankton in the water column and is therefore often visible on the surface. They are a highly migratory species leading to seasonal appearances in certain areas of the range.


          


          Anatomy and appearance
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          The basking shark is one of the largest known sharks, second only to the whale shark. The largest specimen accurately measured was trapped in a herring net in the Bay of Fundy, Canada in 1851. Its total length was 12.27 metres (40.3 ft), and it weighed an estimated 19 tons. There are reports from Norway of three basking sharks over 12m (the largest being 13.7m), but those are considered dubious since few if any sharks anywhere near such size have been caught in the area since. Normally the basking shark reaches a length of between 6metres (20ft) and a little over 8metres (26ft). Some specimens surpass 9 or even 10metres (33ft), but after years of hard fishing, specimens of this size have become exceedingly rare.


          These sharks possess the typical lamniform body plan and have been mistaken for great white sharks. The two species can be easily distinguished, however, by the basking shark's cavernous jaw (up to 1m in width, held wide open whilst feeding), longer and more obvious gill slits (which nearly encircle the head and are accompanied by well-developed gill rakers), smaller eyes, and smaller average girth. Great white sharks possess large, dagger-like teeth, whilst those of the basking shark are much smaller (56mm) and hooked; only the first 3 or 4 rows of the upper jaw and 6 or 7 rows of the lower jaw are functional. There are also several behavioural differences between the two (see Behaviour).


          Other distinctive characteristics of the basking shark include a strongly keeled caudal peduncle, highly textured skin covered in placoid scales and a layer of mucus, a pointed snout (which is distinctly hooked in younger specimens), and a lunate caudal fin. In large individuals the dorsal fin may flop over when above the surface. Colouration is highly variable (and likely dependent on observation conditions and the condition of the animal itself): commonly, the colouring is dark brown to black or blue dorsally fading to a dull white ventrally. The sharks are often noticeably scarred, possibly through encounters with lampreys or cookiecutter sharks. The basking shark's liver, which may account for 25% of its body weight, runs the entire length of the abdominal cavity and is thought to play a role in buoyancy regulation and long-term energy storage.


          In females, only the right ovary appears to be functional: if so, this is a unique characteristic among sharks.


          


          Diet


          The basking shark is a passive filter feeder, filtering zooplankton, small fish and invertebrates from up to 2,000 tons of water per hour. Unlike the megamouth shark and whale shark, the basking shark does not appear to actively seek its quarry, but it does possess large olfactory bulbs that may guide it in the right direction. Unlike the other large filter feeders, it relies only on the water that is pushed through the gills by swimming; the megamouth shark and whale shark can suck or pump water through their gills.


          


          Behaviour
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              Head of a basking shark.
            

          


          Studies in 2003 have disproved the idea that basking sharks hibernate and have shown that they are active throughout the year. In winter, basking sharks move to deeper water (depths of up to 900 m) feeding on deep water plankton. Satellite tagging confirmed that basking sharks move thousands of kilometres during the winter months locating plankton blooms. It was also found that basking sharks shed and renew their gillrakers in an ongoing process, rather than over one short period.


          They feed at or close to the surface with their mouths wide open and gill rakers erect. They are slow-moving sharks (feeding at about 2 knots) and do not attempt to evade approaching boats (unlike great white sharks). They are harmless to humans if left alone and will not be attracted to chum.


          Basking sharks are social animals and form schools segregated by sex, usually in small numbers (3 or 4) but reportedly up to 100 individuals. Their social behaviour is thought to follow visual cues, as although the basking shark's eyes are small, they are fully developed and have been known to visually inspect boats, possibly mistaking them for conspecifics. Females are thought to seek out shallow water to give birth.


          These sharks have few predators, but orcas and tiger sharks are known to feed on them, and the aforementioned lampreys are often seen attached to them, although it is unlikely that they are able to cut through the shark's thick skin.


          Even though the basking shark is large and slow it can breach and has been reported jumping fully out of the water. This behaviour could be an attempt to dislodge parasites or comensals. There are doubts as to the accuracy of these observations - since the basking shark has a recorded top swimming speed of 4mph (6.4km/h) and has not been observed to jump, even under the stress of harpooning.


          


          Reproduction


          Basking sharks are ovoviviparous: the developing embryos first rely on a yolk sac, and as there is no placental connection, they later feed on unfertilized ova produced by the mother (a behaviour known as oophagy). Gestation is thought to span over a year (but perhaps 2 or 3 years), with a small though unknown number of young born fully developed at 1.52m (56.5ft). Only one pregnant female is known to have been caught; she was carrying 6 unborn young. Mating is thought to occur in early summer and birthing in late summer, following the female's movement into shallow coastal waters.


          The onset of maturity in basking sharks is not known but is thought to be between the age of 6 and 13 and at a length of between 4.6 and 6m. Breeding frequency is also unknown, but is thought to be 2 to 4 years.


          The seemingly useless teeth of basking sharks may play a role before birth since the basking shark seems to feed on unfertilized eggs in utero.


          


          Importance to humans
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              The "wonderful fish" described in Harper's Weekly on October 24, 1868, was likely the remains of a basking shark.
            

          


          Historically, the basking shark has been a staple of fisheries because of its slow swimming speed, unaggressive nature and previously abundant numbers. Commercially it was put to many uses: the flesh for food and fishmeal, the hide for leather, and its large liver (which has a high squalene content) for oil. It is currently fished mainly for its fins (for shark fin soup). Parts (such as cartilage) are also used in traditional Chinese medicine and as an aphrodisiac in Japan, further adding to demand.


          As a result of rapidly declining numbers, the basking shark has been protected and trade in its products restricted in many countries. It is fully protected in the UK, Malta, Florida and US Gulf and Atlantic waters. Targeted fishing for basking sharks is illegal in New Zealand.


          It is tolerant of boats and divers approaching it and may even circle divers, making it an important draw for dive tourism in areas where it is common.


          


          Basking sharks and cryptozoology


          On several occasions, " globster" corpses initially thought to be sea serpents or plesiosaurs have later been identified as likely to be the decomposing carcasses of basking sharks, as in the Stronsay beast and the Zuiyo Maru cases.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Basking_shark"
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          The Basques ( Basque: Euskaldunak) are an ethnic group who inhabit parts of north-central Spain and southwestern France.


          The name Basque derives from Medieval French and ultimately from the ancient tribe of the Vascones, described by Ancient Greek historian Strabo as living south of the western Pyrenees and north of the Ebro River, in modern day Navarre and northern Aragon. This tribal name, of unknown etymology, was extended in late Antiquity and the early Middle Ages to cover all Basque-speaking people on either side of the Pyrenees.


          Basques are now mainly found in an area traditionally known as Euskal Herria, located around the western end of the Pyrenees on the coast of the Bay of Biscay.


          The Basques are known in local languages as:


          
            	Euskaldunak ("Basque speakers", also used loosely to describe all ethnic Basques) or euskotarrak ("Natives of the Basque Country", a rarely used neologism) in Basque


            	Vascos in Spanish


            	Basques in French


            	Bascos in Gascon

          


          This article discusses the Basques as an ethnic group or, as some view them, a nation, in contrast to other ethnic groups living in the Basque area. The history of the Basque region as covered here will focus on how that history bears on the Basques as a people.


          Recent genetic studies ( Stephen Oppenheimer) have confirmed that about 75% of the people of the British Isles have bloodlines that can be traced to inhabitants of the Basque areas of Spain and France based on Y-chromosome and mtDNA analysis. The originators of these genes are thought to have traveled up the Atlantic Coast in the Upper Palaeolithic and the Mesolithic period.


          A similar proportion of the remaining, Romance speaking, inhabitants of the whole Iberian peninsula (both Spain and Portugal) share similar percentages of haplogroup R1b to the people of Britain and Ireland as well as very similar mtDNA ancestry.


          


          Etymology of the word "Basque"


          The English word "Basque" comes from French Basque (pronounced /bask/), which itself comes from Gascon Basco (pronounced /ˈbasku/) and Spanish Vasco (pronounced /ˈbasko/). These, in turn, come from Latin Vasco (pronounced /wasko/), plural Vascones (see History section below). The Latin labial-velar approximant /w/ generally evolved into the bilabials /b/ and /̞/ in Gascon and Spanish, probably under the influence of Basque and Aquitanian, a language related to old Basque and spoken in Gascony in Antiquity (similarly the Latin /w/ evolved into /v/ in French, Italian and other languages). This explains the Roman pun at the expense of the Aquitanians (ancestors of the Gascons): 'Beati Hispani quibus vivere bibere est", which translates as "Blessed (are the) Spaniards, for whom living is drinking'. The Romans considered the Aquitanians akin to the Spaniards.
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              Barscunes coin. Roman period
            

          


          Several coins from the 1st and 2nd centuries BC found in the north of Spain bear the inscription barscunes written in the Iberian alphabet. The place where they were minted is not certain but is thought to be somewhere near Pamplona in the heartland of the area that historians believe was inhabited by the Vascones. Some scholars have suggested a Celtic etymology based on bhar-s-, meaning "summit", "point" or "leaves", according to which barscunes may have meant "the mountain people", "the tall ones" or "the proud ones", while others have posited a relationship to a pre-Indo-European root *bar- meaning "border", "frontier", "march". Others suggest that Latin Vasco comes from a Basque and Aquitanian root used by these people to refer to themselves, eusk-, pronounced /ewsk/, which is rather similar to Latin /wasko/. The name of an Aquitanian people which the Romans recorded as Ausci (pronounced /awski/ in Latin) appears to represent from the same root. The basque word for hand/grasp is similar to the root "eusk" in Basque as well, with the sense that other ethnic groups have also for self referral as "those who grasp(thought,word),those who understand (us)".


          In modern Basque, Basques call themselves euskaldunak, singular euskaldun, formed from euskal- (i.e. "Basque (language)") and -dun (i.e. "one who has"); euskaldun literally means a Basque speaker. Not all Basques are Basque speakers, and not all Basque speakers are Basques; foreigners who have learnt Basque can also be called euskaldunak. Therefore the neologism euskotar, plural euskotarrak, was coined in the nineteenth century to mean an ethnically Basque person whether Basque-speaking or not. These Basque words are all derived from euskara, the Basque name for the Basque language.


          Alfonso Irigoyen claimed that the word euskara comes from an ancient Basque verb enautsi "to say" (cf. modern Basque esan) and the suffix -(k)ara ("way (of doing something)"). Thus euskara would literally mean "way of saying", "way of speaking". One item of evidence in favour of this hypothesis is found in the Spanish book Compendio Historial, written in 1571 by the Basque writer Esteban de Garibay, who records the native name of the Basque language as "enusquera".


          In the nineteenth century, the Basque nationalist activist Sabino Arana posited an original root euzko which, he thought, came from eguzkiko "of the sun" on the assumption of an original solar religion). On the basis of this putative root Arana proposed the name Euzkadi for an independent Basque nation. Arana's etymology is discredited today, but his neologism Euzkadi, in the regularized spelling Euskadi, is still widely used in both Basque and Spanish, since it's the official name of the Autonomous Community of the Basque Country.


          In fact the root eusk- might come from the name of the aquitanian tribe Ausci that gave its name to the french city of Auch that was called before Elimberrum 'new town' (from basco-aquitanian ili-berri).


          


          History
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          It is thought that Basques are a remnant of the early inhabitants of Western Europe, specifically those of the Franco-Cantabrian region. Basque tribes were already mentioned in Roman times by Strabo and Pliny, including the Vascones, the Aquitani and others. There is enough evidence that they already spoke Basque in that time (see: Aquitanian language, Irua-Veleia).


          In the Early Middle Ages the territory between the Ebro and Garonne rivers was known as Vasconia, being united under the Castillian noblesse. After Muslim invasions and Frankish expansion under Charlemagne, the territory was fragmented and eventually the Kingdom of Castile and the Kingdom of Pamplona arose as the main states with basque population in the ninth century.


          This state, later known as Navarre, experienced feudalization and was subjected to the influences of its vaster Aragonese, Castilian and French neighbours, with Castile annexing parts of it in the eleventh and twelfth century and from 1512 to 1521. The remainder of Navarre would end up being united to France.


          Nevertheless the Basque provinces enjoyed a great deal of self-government until the French Revolution in the North and the mainly religious wars named Carlist Wars in the South trying to establish a catholic theocratic monarchy. Since then, a violent fragment of Basque society has been attempting to stablish a socialist State (see Basque nationalism)in spite of the actual self-government of the Basque Country settled by the Spanish Constitution.


          


          Geography


          


          Political and administrative divisions


          The autonomous community (a concept established in the Spanish constitution of 1978) that is known as Euskal Autonomia Erkidegoa or EAE in Basque, and as (la) Comunidad Autnoma Vasca or CAV in Spanish (in English: Basque Autonomous Community or BAC), is composed of the three Spanish provinces of Alava, Biscay and Guipuscoa. The corresponding Basque names of these territories are Araba, Bizkaia and Gipuzkoa and their Spanish name is lava, Vizcaya and Guipzcoa.


          Although the BAC only includes three of the seven provinces of the currently called "historical territories", it is sometimes referred to simply as "the Basque Country" (or Euskadi), at times by writers only considering those three provinces, but also on occasions merely as a convenient abbreviation when this does not lead to confusion in the context; others reject this usage as inaccurate and are careful to specify the BAC (or an equivalent expression such as "the three provinces") when referring to this entity or region. Likewise, terms such as "the Basque Government" for "the government of the BAC" are commonly though not universally employed. In particular it should be noted that in common usage the French term Pays Basque ("Basque Country"), in the absence of further qualification, refers either to the whole of Euskal Herria or, not infrequently, to the northern (or "French") Basque Country specifically.


          Under Spain's present constitution, Navarre (Nafarroa in actual Basque, Navarra historically in Spanish) constitutes a voluntarily separate entity, called in actual Basque Nafarroako Foru Erkidegoa, in Spanish Comunidad Foral de Navarra (the autonomous community of Navarre). The government of this autonomous community is the Government of Navarre. Note that in historical contexts Navarre may refer to a wider area, and that the present-day northern Basque province of Low Navarre may also be referred to as (part of) Nafarroa, to distinguish it from which the term "High Navarre" (Nafarroa Garaia in Basque, Alta Navarra in Spanish) is also encountered as a way of referring to the territory of the present-day autonomous community.


          There are other three provinces claimed by the nationalist basque parties as parts of an expanded Basque Country: Labourd, Lower Navarre and Soule (Lapurdi, Nafarroa Beherea and Zuberoa in Basque; Labourd, Basse-Navarre and Soule in French), have no official status within France's present-day political and administrative territorial organization and there is only a marginal political support to the Spanish basque nationalists.


          


          Population, main cities and languages


          There are 2,123,000 people living in the Basque Autonomous Community (279,000 in Alava, 1,160,000 in Biscay and 684,000 in Gipuscoa). The most important cities in this region, which serve as the provinces' administrative centers, are Bilbao (Bilbo/Bilbao) (in Biscay), San Sebastian (Donostia/San Sebastin) (in Gipuscoa) and Vitoria (Gasteiz/Vitoria) (in Alava). The official languages are Basque and Spanish. Knowledge of Spanish and Basque are equally compulsory according to the Spanish constitution, and virtually universal. Knowledge of Basque, after declining for many years during Franco's dictatorship owing to official persecution, is again on the rise due to favourable official language policies and popular support. Currently about 27 per cent of the BAC's population speaks Basque.


          Navarre has a population of 601,000; its administrative capital and main city, also regarded by many nationalist Basques as the Basques' historical capital, is Pamplona (Iruea in modern Basque). Although Spanish and Basque are official languages in this autonomous community, Basque language rights are only recognised by current legislation and language policy in the province's northern region, where most Basque-speaking Navarrese are concentrated.


          Approximately a quarter of a million people live in the part of claimed French Basque Country. Nationalists politicians in Basque Country generally refer to this as the "north" (Iparralde), and therefore to the Spanish provinces as the "south" (Hegoalde). Much of this population lives in or near the Bayonne-Anglet-Biarritz (BAB) urban belt on the coast (in Basque these are Baiona, Angelu and Miarritze). The Basque language, which was traditionally spoken by most of the region's population outside the BAB urban zone, is today losing ground to French at a fast rate. Associated with the northern Basque Country's lack of self-government within the French state is the absence of official status for the Basque language throughout this region.


          


          The Basque diaspora


          Large numbers of Basques have left the Basque Country for other parts of the world in different historical periods, often for economic or political reasons, and in some cases to escape imprisonment or death.


          A great many Basques emigrated to Argentina, where they represent about 10% of the national population, and substantial numbers settled elsewhere in North and South America, particularly in Chile, Cuba, Mexico, Guatemala, Venezuela, and the United States, where Basque place names are to be found, such as New Biscay, now Durango (Mexico), Biscayne Bay, Jalapa (Guatemala), Aguerreberry or Aguereberry Point in the United States.


          In Mexico most Basques are concentrated in the Monterrey, Saltillo, Camargo, Jalisco, Durango, and the Mexican states of Nuevo Leon, Tamaulipas, and Coahuila areas. In Guatemala most Basques are concentrated in Jalapa Guatemala for six generations now, some have immigrated to the city of Guatemala. The largest of several important Basque communities in the United States is in the area around Boise, Idaho, home to the Basque Museum and Cultural Centre and host to a Basque festival every five years. Reno, Nevada, where the Centre for Basque Studies and the Basque Studies Library are located in the University of Nevada, is another significant nucleus of Basque population. There also exists a history of Basque culture in Chino, California. In Chino, there are two annual Basque festivals that celebrate the dance, cuisine, and culture of the peoples. In Winnemucca, Nevada there is an annual Basque festival that celebrates the dance, cuisine and cultures of the peoples, much like Chino. In South Texas along the Mexican-Texan border of the Rio Grande Valley, many people are of Basque blood or have Basque surnames. Along this area are many ranches given to colonial Spanish settlers to New Spain which still exist today. Many people in Uruguay are of Basque blood also.


          There are also many Basques and people of Basque ancestry living outside their homeland in Spain, France and other European countries.


          


          Culture


          


          Language


          The identifying language of the Basques is called Basque or Euskara, spoken today by 25%-30% of the country's population. An idea of the central place of the ethnic terms in Basque nationalist politicians is given by the fact that, in Basque, Basques identify themselves by the term euskaldun and their country as Euskal Herria, literally "Basque speaker" and "Country of the Basque Language" respectively. The use of the language as a political instrument has damaged the original culture of the Basque Country. Essentially an identity issue, the language has nonetheless been converted into a political issue by Spanish and French policies targeting its use and the widespread Basque response of teaching, speaking, writing and cultivating their heritage language with ever-increasing enthusiasm and success, as a way of maintaining, defending and symbolizing their survival as a people.


          As a result of state persecution, school policies, the impact of mass media, and the effects of immigration, today virtually all Basques (except for some children below school age) can use and understand the official language of their state (Spanish or French), meaning that all Basque speakers except for little children are effectively bilingual. Spanish or French is also typically the first language learned by immigrants, many of whom do not learn Basque, although recent Basque Government policies aim to change this pattern.


          The Basque language is thought to be a genetic language isolate, which means that within the limits of nowadays available scientific knowledge it cannot be shown to "come from" the same languages as, and hence be "related to", other known languages. Thus Basque contrasts with other European languages, almost all of which belong to the large Indo-European language family. Another peculiarity of Basque is that it has been spoken continuously in situ, in and around its present territorial location, for longer than other modern European languages, which have all been introduced in historical or prehistorical times through population migrations or other processes of cultural transmission.


          However, popular stereotypes characterizing Basque as "the oldest language in Europe" and "unique among the world's languages" may be misunderstood and lead to erroneous assumptions. Over the centuries, Basque has remained in constant contact with neighboring languages in its western European surroundings, with which it has come to share numerous lexical items and typological features; it is therefore misleading to exaggerate the "outlandish" character of Basque. Basque is also a modern language, and nowadays firmly established as a written and printed medium, also used in present-day forms of publication and communication, as well as a language spoken and used in a very wide range of social and cultural contexts, styles, and registers.


          


          Land and inheritance


          Basques have a close attachment to their home (etxe(a)or 'eche' 'house, home'), especially when this consists of the traditional self-sufficient, family-run farm or baserri(a). Home in this context is synonymous with family roots. Old baserri names, themselves typically expressing short-range geographical orientations or other locally meaningful identifying features, have transmuted into modern Basque surnames, thereby providing even Basques whose families may have left the land generations ago with an important link to their rural family origins: Bengoetxea "the house of further down", Goikoetxea "the house above", Landaburu "top of the field", Errekondo "next to the stream", Elizalde "by the church", Mendizabal "wide hill", Useche "house of birds" Ibarretxe "house in the valley", Etxeberria "the new house", etc.


          A widespread belief that Basque society was originally matriarchal seems to conflict with the clearly patrilinear character of known family inheritance structures. There have been attempts to reconcile these points by assuming that the latter represents an innovation. In any case, the social position of women in both traditional and modern Basque society is somewhat better than in neighbouring cultures, and women have a substantial influence in decisions about the domestic economy. In the past, some women participated in collective magical ceremonies, and were key participants in a rich folklore, today largely forgotten.


          In contrast to surrounding regions, ancient Basque inheritance patterns, recognised in the fueros, favour survival of the unity of inherited land holdings which generally fall to a single male heir, usually the oldest son. This system forced the other siblings to find other sources of sustenance, and before the advent of industrialisation resulted in the emigration of many rural Basques to Spain, France or the Americas. This system, harsh by modern standards, was no doubt responsible for sending out into the world a great many enterprising personalities of Basque origin, from Spanish conquistadors such as Lope de Aguirre to world-renowned saints of the Catholic church such as Francis Xavier.


          


          Cuisine


          Basque cuisine is at the heart of Basque culture, influenced by the neighboring communities and the excellent produce from the sea and the land. A twentieth-century feature of Basque culture is the phenomenon of gastronomical societies (txoko, "corner" in Biscay), food clubs where men gather to cook and enjoy their own food. Until recently, women were only allowed one day in the year. Sagardotegiak or cider houses are popular restaurants in Gipuzkoa open for a few months while the cider is in season.


          


          Cultural production


          Despite ETA and the crisis of heavy industries, the Basque economic condition has recovered remarkably in recent years, emerging from persecution during the Franco regime with a strong and vibrant language and culture. The Basque language is expanding geographically led by large increases in the major urban centers of Pamplona, Bilbao, and Bayonne, where only a few decades ago the Basque language had all but disappeared.


          


          Music


          


          Religion


          One of the pieces found in the Roman town of Veleia is interpreted as the oldest representation of the Calvary ever found. If confirmed, this could advance the date of the diffusion of Christianity in the Basque Country, at least in the valleys. Traditionally Basques have been mostly Roman Catholics. In the nineteenth century and well into the twentieth, Basques as a group remained notably devout and churchgoing. In recent years church attendance has fallen off, as in most of Western Europe. The region has been a source of missionaries like Francis Xavier and Michel Garicots. Ignatius Loyola, founder of the Society of Jesus, was a Basque.


          A sprout of Protestantism in the continental Basque Country produced the first translation of the new Testament into Basque by Joannes Leyarraga. After the king of Navarre converted to Catholicism to be king of France, Protestantism almost disappeared.


          Bayonne held a Jewish community composed mainly of Sephardi Jews fleeing from the Spanish and Portuguese Inquisitions. There were also important Jewish and Muslim communities in Navarre before the Castilian invasion of 1512-21.


          Nowadays only slightly more than 50% of Basques show some kind of belief in God, while the rest are either agnostic or atheist. The number of religious skeptics increases noticeably for the younger generations, while the older ones are more religious.


          


          Pre-Christian religion and mythology
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          There is strong evidence of a previous religion, reflected in countless legends and some enduring traditions. This pre-Christian religion was apparently centered on a superior female goddess: Mari.


          Christianity arrived late to Basque country. The populace was only superficially Christian in remote rural areas during the fifteenth and sixteenth centuries. Even in the twentieth century, some mountainous regions escaped Christianity. There, belief in the goddess remains a living reality. (Gimbutas 2001: 173).


          Mari's consort Sugaar also seems to bear some importance. This chthonic couple seem to bear the superior ethical power and also the power of creation and destruction. It's said that when they gathered in the high caves of the sacred peaks, they engendered the storms. These meetings typically happened on Friday nights, the day of historical akelarre or coven. Mari was said to reside in mount Anboto, periodically she crossed the skies as a bright light to reach her other home at mount Txindoki.


          Another divinity seems to be Urtzi (also Ost or Ortzi, meaning "sky") but it seems to have been imported, as legends do not speak of him. Nevertheless his name appears in weekdays, months names and meteorological events. In medieval times, Aymeric Picaud, a French pilgrim, wrote on the Basques, saying: et Deus vocant Urcia ("and they name God as Urci-a"; the -a being the Basque nominative or suffixed article).


          There is also Anbotoko Mari, a goddess whose movements affected the weather. According to one tradition, she traveled every seven years between a cave on mount Anboto and one on another mountain (the stories vary); the weather would be wet when she was in Anboto, dry when she was in Aloa, or Supelegor, or Gorbea. It is hard to say how old this legend is; despite the pagan elements, one of her names, Mari Urraca, ties her to a possibly historical Navarrese princess of the 11th and 12th century and other legends give her a brother or cousin who was a Roman Catholic priest.


          Legends also speak of many and abundant genies, like jentilak (equivalent to giants), lamiak (equivalent to nymphs), mairuak (builders of the cromlechs or stone circles, literally Moors), iratxoak ( imps), sorginak ( witches, priestess of Mari), etc. Basajaun is a Basque version of the Woodwose. There is a trickster named San Martin Txiki ("St Martin the Lesser"). It has been shown that some of these stories have entered Basque culture in recent centuries or as part of Roman superstitio. It is unclear whether neolithic stone structures called dolmens have a religious significance or were built to house animals or resting shepherds. Some of the dolmens and cromlechs are burial sites serving as well as border markers.


          The jentilak (' Giants'), on the other hand, are a legendary people which explains the disappearance of a people of Stone Age culture that used to live in the high lands and with no knowledge of the iron. Many legends about them tell that they were bigger and taller, with a great force, but were displaced by the ferrons, or workers of ironworks foundries, until their total fade-out. They were pagans, but one of them, Olentzero, accepted Christianity and became a sort of Basque Santa Claus. They gave name to several toponyms, as Jentilbaratza.


          


          Society


          The Basque possessed unique social institutions startlingly different from those of feudal Europe. The Basques never developed an elitist culture, instead appointing a ' Lord of Biscay' by democratic election.... [W]omen held significant power at least as far back as 7 A.D., when the Greek geographer, Strabo, wrote ... of 'a sort of woman-rule - not at all a mark of civilization.'" (Hadington 1992).


          Historically the Basques have been egalitarian: Women could inherit and control property as well as officiate in churches. This enraged the leaders of the Spanish Inquisition. One of its most savage mass witch-burnings was staged at the Basque town of Logroo in 1610.


          The striking uniqueness of Basque society and culture continued up into the twentieth century: Goddess religion, the lunar calendar, matrilineal inheritance laws, and agricultural work performed by women continued in Basque country until the early twentieth century. For more than a century, scholars have widely discussed the high status of Basque women in law codes, as well as their positions as judges, inheritors, and arbitrators through pre-Roman, medieval, and modern times. The system of laws governing succession in the French Basque region reflected total equality between the sexes. Up until the eve of the French Revolution, the Basque woman was truly the mistress of the house, hereditary guardian, and head of the lineage (Gimbutas 2001: 172).


          


          Traditional Basque sports


          


          Pilota


          The great family of ball games have their unique offsprings among Basque ball games, known generically as pilota (Spanish: pelota). Some variants have been exported to the United States and Macau under the name of Jai Alai.


          


          Rural sports
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              Trainera at Bilbao estuary.
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          There are several sports derived by Basques from everyday chores. Heavy workers were challenged and bets placed upon them. Examples are:


          
            	trainera (oar boat) regattas: from fishermen activities.


            	sokatira: tug-of-war.


            	harri jasoketa: stone-lifting, from quarry works.


            	aizkolaritza and trontzalaritza: tree hacking and log sawing.


            	segalaritza: grass mowing with scythes.


            	
              dema or stone block pulling, from construction works:

              
                	idi probak with couples of oxen.


                	asto probak with donkeys.


                	zaldi probak with horses.


                	gizon probak with couples of sportsmen.

              

            


            	txinga erute: carrying of weights, one in each hand, representing milk canisters.


            	ram fights.


            	zipota, a French Basque martial art, similar to savate.


            	barrenatzaile competitions: drilling stone blocks with a metal bar, only in the former mining areas of West Biscay.


            	shepherd dog competitions.

          


          


          Bull runs and bullock games


          The world-famous encierro (bull run) in Pamplona's fiestas Sanfermines started as a transport of bulls to the ring. These encierros, as well as other bull and bullock related activities are not exclusive to Pamplona but are traditional in many towns and villages of the Basque country.


          


          Football


          


          Politics


          While there is no independent Basque state, Spain's autonomous community of the Basque Country, made up of the provinces of Alava (Araba), Vizcaya (Bizkaia) and Guipzcoa (Gipuzkoa), is primarily a historical consequence and an answer to the wide autonomy claim of the residents.


          Navarre has a separate autonomy based in the historical fuero (charter), that has never been submitted to a referendum giving the possibility (always open) of incorporating itself to the Basque Autonomous Community, option rejected by many residents.


          The Northern Basque Country has no autonomy whatsoever and it is just part of the French department of Pyrnes Atlantiques, centered in Bearn. The claim of a separate Basque department has been large among a very minority of local elects of nationalist ideologies in the last decades but incompatible with the French Constitution.


          


          Political conflicts


          


          Language


          Both Spanish and French governments have, at times, tried to suppress Basque linguistic and cultural identity. The French Republics, the epitome of the nation-state, have a long history of attempting the complete cultural absorption of ethnic minority groups. Spain has, at most points in its history, granted some degree of linguistic, cultural, and even political autonomy to its Basques, but under the regime of Francisco Franco, the Spanish government reversed the advances of Basque nationalism, as it had fought in the opposite side of the Spanish Civil War: cultural activity in Basque was limited to folkloric issues and the Roman Catholic Church.


          Today, the Basque Country within Spain enjoys an extensive cultural and political autonomy. The majority of schools under the jurisdiction of the Basque education system use Basque as the primary medium of teaching.


          However, in Navarre, Basque has been declared an endangered language, since the conservative government of Unin del Pueblo Navarro opposes Basque nationalism and symbols of Basqueness, highlighting Navarre's own autonomy.


          The situation of Basque is also delicate in the North, where lack of autonomy and monolingual public schooling in French exert great pressure on the native language.


          


          Political status and violence


          Since the nineteenth century, Basque nationalism has demanded the right of self-determination and even independence. The desire for independence is particularly common among leftist Basque nationalists. The right of self-determination was asserted by the Basque Parliament in 2002 and 2006. Since self-determination is not recognized in the Spanish Constitution of 1978, a wide majority of Basques abstained and some even voted against it in the referendum of December 6 of that year. However, it was approved by clear majority at the Spanish level, and simple majority at Navarrese and Basque levels. The derived autonomous regimes for the (Western) Basque Country was approved in later referendum but the autonomy of Navarre (amejoramiento del fuero: "improvement of the charter") was never subject to referendum but just approved by the Navarrese Cortes (parliament).


          


          Political violence


          


          Classification


          As with the Basque language, the Basques are generally considered to be an isolated ethnic group.


          The Basques are clearly a distinct ethnic group in their native region. They are culturally and especially linguistically distinct from their surrounding neighbours, and the controversial claim has often been made that they are comparably genetically distinct as well. Traditionally, by popular culture, they are considered to be tall, muscular, high-shouldered, big ears, big noses and with a very high incidence of black hair, fair skin and blue and gray eyes. Some Basques, especially in Spain, are strongly, even violently, nationalist, identifying far more firmly as Basques than as citizens of any existing state. Many others are not, feeling as Basque as Spaniards, and have to suffer from the harassment of the extreme Basque nationalists. Indeed, the only question would seem to be whether the term "ethnic group" is too weak, or whether one should favour the term "nation", advocated by many in Basque Country.


          In modern times, as a European people living in a highly industrialized area, cultural differences from the rest of Europe are inevitably blurred, although a conscious cultural identity as a people or nation remains very strong, as does an identification with their homeland, even among many Basques who have emigrated to other parts of Spain or France, or to other parts of the world.


          The strongest distinction between the Basques and their traditional neighbours is linguistic. Surrounded by Romance-language speakers, the Basques traditionally spoke (and many still speak) a language that was not only non-Romance but non-Indo-European. Although the evidence is open to question, the prevailing belief among Basques, and forming part of their national identity, is that their language has continuity to the people who were in this region not merely in pre-Roman times, but in pre-Celtic times, quite possibly before the great invasions of Europe by Asian tribes.


          


          Genetics


          Although they are genetically distinctive in some ways, the Basques are still very typically west European in terms of their Mt-DNA and Y-DNA sequences, and in terms of some other genetic loci. These same sequences are widespread throughout the western half of Europe, especially along the western fringe of the continent. The Saami people of northern Scandinavia show an especially high abundance of a Mt-DNA type found at 11% amongst Basques. Somewhat higher among neighbouring Cantabrians, the isolated Pasiegos have a Mt-DNA V haplogroup of wider microsatellite variation than Saami.


          It is thought that the Basque Country and neighbouring regions served as a refuge for palaeolithic humans during the last major glaciation when environments further north were too cold and dry for continuous habitation. When climate warmed into the present interglacial, populations would have rapidly spread north along the west European coast. Genetically, in terms of Y-chromosomes and Mt-DNA, inhabitants of Britain and Ireland are closely related to the Basques, reflecting their common origin in this refugial area. Basques, along with Irish, show the highest frequency of the Y-chromosome DNA haplogroup R1b in Western Europe; some 98% of native Basque men have this haplogroup. The rest is mainly I and a minimal presence of E3b. The Y-chromosome and MtDNA relationship between Basques and people of Ireland and Wales is of equal ratios as to neighbouring areas of Spain, where similar ethnically "Spanish" people now live in close proximity to the Basques, although this genetic relationship is also very strong among Basques and other Spaniards. In fact, as Stephen Oppenheimer has stated in The Origins of the British (2006), although Basques have been more isolated than other Iberians, they are a population representative of south western Europe. As to the genetic relationship among Basques, Iberians and Britons, he also states (pages 375 and 378):


          
            By far the majority of male gene types in the derive from Iberia (modern Spain and Portugal), ranging from a low of 59% in Fakenham, Norfolk to highs of 96% in Llangefni, north Wales and 93% Castlerea, Ireland. On average only 30% of gene types in England derive from north-west Europe. Even without dating the earlier waves of north-west European immigration, this invalidates the Anglo-Saxon wipeout theory... ...75-95% of British and Irish (genetic) matches derive from Iberia...Ireland, coastal Wales, and central and west-coast Scotland are almost entirely made up from Iberian founders, while the rest of the non-English parts of the Britain and Ireland have similarly high rates. England has rather lower rates of Iberian types with marked heterogeneity, but no English sample has less than 58% of Iberian samples...

          


          Before the development of modern Genetics based on DNA sequencing, Basques were noted as having the highest global apportion of Rh- blood type (35% phenotypically, 60% genetically). Additionally Basques also have virtually no B blood type (nor the related AB group). These differences are thought to reflect their long history of isolation, along with times when the population size of the Basques was small, allowing gene frequencies to drift over time. The history of isolation reflected in gene frequencies has presumably been key to the Basque people retaining their distinctive language, while more recently arrived Indo-European languages swamped other indigenous languages that were previously spoken in western Europe. In fact, in accordance with other genetic studies, a recent genetic piece of research from 2007 claims: "The Spanish and Basque groups are the furthest away from other continental groups (with more diversity within the same genetic groups) which is consistent with the suggestions that the Iberian peninsula holds the most ancient West European genetic ancestry."


          


          Notables


          Among the most notable Basque people are Juan Sebastin de Elcano (led the first successful expedition to circumnavigate the globe after Magellan died mid-journey); Sancho III of Navarre; and Ignatius of Loyola and Francis Xavier, founders of the Society of Jesus.
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          Bass (pronounced /ˈbs/) is a name shared by many different species of popular gamefish. The term encompasses both freshwater and marine species, many of which are native to North America and surrounding waters. All belong to the large order Perciformes, or perch-like fishes, and in fact the word bass comes from Middle English bars, meaning "perch." These are some of the best known species of bass:


          
            	The temperate basses, such as the striped bass (Morone saxatilis) and white bass (M. chrysops), belonging to the family Moronidae.


            	The black basses, such as the largemouth bass (Micropterus salmoides), smallmouth bass (M. dolomieu), spotted bass (M. punctulatus), and Guadalupe bass (M. treculii), belonging to the sunfish family, Centrarchidae.

          


          Many other species are also known as basses, including:


          
            	The Australian bass, Macquaria novemaculeata, a member of the temperate perch family, Percichthyidae.


            	The black sea bass, Centropristis striata, a member of the sea bass and sea grouper family, Serranidae.


            	The giant sea bass Stereolepis gigas, also known as the black sea bass, a member of the wreckfish family, Polyprionidae.


            	The Chilean sea bass, Dissostichus eleginoides, more commonly known as the Patagonian toothfish, a member of the cod icefish family, Nototheniidae.


            	The European seabass, Dicentrarchus labrax, a member of the temperate bass family, Moronidae.


            	The Largemouth bass, Micropterus salmoides, a member of the sunfish family Centrarchidae.


            	The Smallmouth bass, Micropterus dolomieui, a member of the sunfish family Centrarchidae.


            	The Striped bass, Morone saxatilis, a member of the temperate bass family, Moronidae.


            	The Spotted bass, Micropterus punctulatus, a member of the sunfish family Centrarchidae.

          


          
            
              In some other languages, bass is known as:
            

            
              	Language

              	Term(s)
            


            
              	Portuguese

              	Acheg, Robalo
            


            
              	Spanish

              	Lubina, Mojarra
            


            
              	Catalan

              	Llobarro, Llop
            


            
              	French

              	Bar, Loup, Achigan
            


            
              	French Midi

              	Loupassou
            


            
              	Dutch

              	Baars, Zeebaars
            


            
              	German

              	Barsch, Seebarsch
            


            
              	Swedish

              	Havsabborre
            


            
              	Greek

              	Lavrki
            


            
              	Italian

              	Spigola, Spinola, Branzino
            


            
              	Tunisian Arabic

              	Qarous
            


            
              	Turkish

              	Levrek
            


            
              	Venezuelan

              	Pavn
            


            
              	Danish

              	Bars
            


            
              	Russian

              	Окунь (Okun')
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                    	Classification
                  


                  
                    	
                      Woodwind instrument

                      ( double reed)

                    
                  


                  
                    	Playing range
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                    	Related instruments
                  


                  
                    	
                      
                        	Tenoroon


                        	Contrabassoon (double bassoon)


                        	Dulcian


                        	Oboe

                      

                    
                  

                

              
            

          


          The bassoon is a woodwind instrument in the double reed family that typically plays music written in the bass and tenor registers and occasionally even higher. Appearing in its modern form in the 1800s, the bassoon figures prominently in orchestral, concert band, and chamber music literature. The instrument is known for its distinctive tone colour, wide range, variety of character, and agility. Its warm, dark, reedy timbre has often been compared to that of a male baritone voice. Due to the complicated fingering and the problem of reeds, the bassoon is an especially difficult instrument to learn; schoolchildren typically take up the bassoon only after starting on another woodwind instrument, such as the flute, clarinet, or saxophone.


          


          Development


          


          Early history
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          The dulcian is generally considered to be the forerunner of the modern bassoon, as it shares many characteristics with the latter, including a double reed fitted to a metal crook, obliquely drilled tone holes, and a conical bore that doubles back upon itself. The origins of the dulcian are obscure, but by the mid 16th century it was available in as many as eight different sizes, from soprano to great bass. A full consort of dulcians was a rarity; its primary function seems to have been to provide the bass in the typical wind band of the time, either loud ( shawms) or soft (recorders), indicating a remarkable ability to vary dynamics to suit the need. Otherwise, dulcian technique was rather primitive, with eight fingerholes and generally one key, indicating that it could play in only a limited number of key signatures.


          About this time, the dulcian began to be known as fagotto in Italy. However, the usual etymology that equates fagotto with " bundle of sticks" is somewhat misleading, as the latter term did not come into general use until somewhat later. A further discrepancy lies in the fact that the dulcian was usually carved out of a single block of wood, which is to say that it was a single "stick", and not a bundle.


          It is tempting to say that the dulcian merged imperceptibly into the bassoon, but in fact there is circumstantial evidence to indicate that the baroque bassoon was a newly-invented instrument, with only a superficial resemblance to the old dulcian. Note that the dulcian was never entirely supplanted--it continued to be used well into the 18th century by Johann Sebastian Bach and others. The man most likely responsible for the development of the true bassoon was Martin Hotteterre (d.1712), who may also have been the inventor of the three-piece flte traversire and the hautbois. Sometime in the 1650s, Hotteterre is believed to have conceived the bassoon in four sections (bell, bass joint, boot and wing joint), an arrangement which allowed far greater accuracy in machining the bore compared with the old dulcian. He also extended the compass downward to B♭ with the addition of two keys An alternate view holds that Hotteterre was but one of several craftsmen responsible for the development of the early bassoon; these may have included additional members of the Hotteterre family, as well as other French makers active around the same time. No original French bassoon from this period survives, but if it did, it would most likely resemble the earliest extant bassoons of Johann Christoph Denner and Richard Haka from the 1680s. Sometime around 1700, a fourth key ( G♯) was added, and it was for this type of instrument that composers such as Antonio Vivaldi, Bach, and Georg Philipp Telemann wrote their demanding music. A fifth key, for the low E♭, was added during the first half of the 18th century. Notable makers of the 4-key and 5-key baroque bassoon include J.H. Eichentopf (c.1678-1769), J. Poerschmann (1680-1757), Thomas Stanesby, Jr. (1668-1734), G.H. Scherer (1703-1778), and Prudent Thieriot (1732-1786).


          


          Modern history


          Increasing demands on the capabilities of instruments and players in the 1800s  particularly concert halls requiring louder tones and the rise of virtuoso composer-performers  spurred on the further refinement of the bassoon. Increased sophistication both in manufacturing techniques and acoustical knowledge made possible great improvements in the playability of the instrument.


          The modern bassoon exists in two distinct primary forms, the Buffet system and the Heckel system. The Buffet system is played primarily in France but also in Belgium and parts of Latin America, while the Heckel system is played in the majority of the world.


          


          Heckel (German) system
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          The design of the modern bassoon owes a great deal to the performer, teacher, and composer Carl Almenrder, who, assisted by the German acoustic researcher Gottfried Weber developed the 17-key bassoon whose range spanned four octaves. Almenrder's improvements to the bassoon began with an 1823 treatise in which he described ways of improving intonation, response, and technical ease of playing by means of augmenting and rearranging the keywork; subsequent articles further developed his ideas. Working at the Schott factory gave him the means to construct and test instruments according to these new designs, the results of which were published in Caecilia, Schott's house journal; Almenrder continued publishing and building instruments until his death in 1846, and Ludwig van Beethoven himself requested one of the newly-made instruments after hearing of the papers. Almenrder left Schott to start his own factory along with partner Johann Adam Heckel in 1831.


          Heckel and two generations of descendants continued to refine the bassoon, and it is their instrument that has become the standard for other instrument makers to follow. Because of their superior singing tone quality (an improvement upon one of the main drawbacks of the Almenrder instruments), the Heckel instruments competed for prominence with the reformed Wiener system, a Boehm-style bassoon, and a completely-keyed instrument devised by Charles-Joseph Sax, father of Adolphe Sax. One latecomer attempt, from 1893, with a logical reformed fingering system was implemented by F.W. Kruspe, but failed to catch on. Other attempts at improving the instrument included a 24-keyed model and a single-reeded mouthpiece, but both were found to have adverse effects on the bassoon's distinctive tone and were abandoned.


          Coming into the 20th century the Heckel-style German model of bassoon dominated the field; Heckel himself had made over 1,100 instruments by the turn of the century (serial numbers begin at 3,000), and the English makers' instruments were no longer desirable for the changing pitch requirements of the symphony orchestra, remaining primarily in military band use.


          Except for a brief 1940s wartime conversion to ball bearing manufacture, the Heckel concern has produced instruments continuously to the present day. Heckel bassoons are considered by many the best, although a range of Heckel-style instruments is available from several other manufacturers, all with slightly different playing characteristics. Companies that manufacture Heckel-system bassoons include: Wilhelm Heckel, Yamaha, Fox Products, W. Schreiber & Shne, Pchner, The Selmer Company, Linton, Moosmann Kohlert, Moennig/Adler, B.H. Bell and Guntram Wolf. In addition, several factories in the People's Republic of China are producing inexpensive instruments under such labels as Laval, Haydn and Lark, and these have been available in the West for some time now. However, they are generally of marginal quality and are usually avoided by serious players.


          Because its mechanism is the most primitive of all the woodwinds, there have been occasional attempts at "reinventing" the bassoon. In the 1960s the Englishman Giles Brindley began development of what he called the "logical" bassoon, which aimed to improve intonation and evenness of tone through use of an electrically activated mechanism, making possible key combinations that were too complex for the human hand to manage. However, Brindley's "logical bassoon" was never marketed.


          


          Buffet (French) system


          The Buffet system bassoon achieved its basic acoustical properties somewhat earlier than the Heckel; thereafter it continued to develop in a more conservative manner. While the early history of the Heckel bassoon included a complete overhaul of the instrument in both acoustics and keywork, the development of the Buffet system consisted primarily of incremental improvements to the keywork. This minimalist approach deprived the Buffet of the improved consistency, and thus the ease of operation and increased power found in the Heckel bassoons, but the Buffet is considered by some to have a more vocal and expressive quality. For example, the conductor John Foulds lamented in 1934 the dominance of the Heckel-style bassoon, considering them to be too homogeneous in sound with the horn.


          Compared to the Heckel bassoon, Buffet system bassoons have a narrower bore and somewhat simplified mechanism, requiring different fingerings for many notes. It is not possible to switch from the Heckel to the Buffet, and vice versa, without extensive "retraining". Buffet instruments are known for a reedier sound and greater facility in the upper registers, reaching e''' and f''' with far greater ease and less air pressure. French woodwind tone in general exhibits a certain amount of "edge", with more of a vocal quality than is usual elsewhere, and the Buffet bassoon is no exception. This type of sound can be beneficial in music by French composers, but it also has drawn criticism for being too intrusive. As with all bassoons, the tone varies considerably depending on the individual instrument and performer. In the hands of a lesser player, the Heckel bassoon can sound rather flat and woody, but good players succeed in producing a vibrant, singing tone. Conversely, when poorly played the Buffet can sound buzzy and nasal, but good players succeed in producing a warm, expressive sound different from but in no way inferior to that of the Heckel.


          Though the French system was once widely favored in England, Buffet-system instruments are no longer made there, and the last prominent English player of the French system retired in the 1980s. However, with its continued use in some regions and its distinctive tone, the Buffet continues to have a place in modern bassoon playing, particularly in France. Buffet-model bassoons are currently made in Paris by Buffet Crampon and The Selmer Company. Some players, for example Gerald Corey in Canada, have learned to play both types and will alternate between them depending on the repertoire being played.


          


          Usage in ensembles


          


          Earlier ensembles


          The bassoon was first used in the orchestra to reinforce the bass line, and to act as the bass of the double reed choir (oboes and taille). Baroque composer Jean-Baptiste Lully and his Les Petits Violons included oboes and bassoons along with the strings in the 16-piece (later 21-piece) ensemble, as one of the first orchestras to include the newly-invented double reeds. Antonio Cesti included a bassoon in his 1668 opera Il Pomo d'oro (The Golden Apple). However, the use of the bassoon in the concert orchestra was sporadic until the late 17th century when double reeds began to make their way into the standard instrumentation, largely due to the spread of the hautbois to countries outside of France. Increasing use of the bassoon as a basso continuo instrument meant that it began to be included in opera orchestras, first in France and later in Italy, Germany and England. Meanwhile, composers such as Joseph Bodin de Boismortier, Michel Corrette, Johann Ernst Galliard, Jan Dismas Zelenka, Johann Friedrich Fasch and Telemann wrote demanding solo and ensemble music for the instrument. Antonio Vivaldi brought the bassoon to prominence by featuring it in 37 concerti for the instrument.


          By mid-century, the bassoon's function in the orchestra was still mostly limited to that of a continuo instrument--since scores often made no specific mention of the bassoon, its use was implied, particularly if there were parts for oboes or other winds. Beginning in the early Rococo era, composers such as Joseph Haydn, Johann Christian Bach, Giovanni Battista Sammartini and Johann Stamitz included parts that exploited the bassoon for its unique colour, rather than for its perfunctory ability to double the bass line. Orchestral works with fully-independent parts for the bassoon would not become commonplace until the Classical era. Wolfgang Amadeus Mozart's " Jupiter" symphony is a prime example, with its famous bassoon solos in the first movement. The bassoons were generally paired, as in current practice, though the famed Mannheim Orchestra boasted four.


          Another important use of the bassoon during the Classical era was in the Harmonie, a chamber ensemble consisting of pairs of oboes, horns and bassoons; later, two clarinets would be added to form an octet. The Harmonie was an ensemble maintained by German and Austrian noblemen for private music-making, and was a cost-effective alternative to a full orchestra. Haydn, Mozart, Ludwig van Beethoven and Franz Krommer all wrote considerable amounts of music for the Harmonie.


          


          Modern ensembles


          The modern symphony orchestra typically calls for two bassoons, often with a third playing the contrabassoon. Some works call for four or more players. The first player is frequently called upon to perform solo passages. The bassoon's distinctive tone suits it for both plaintive, lyrical solos such as Maurice Ravel's Bolro and more comical ones, such as the grandfather's theme in Peter and the Wolf. Its agility suits it for passages such as the famous running line (doubled in the violas and cellos) in the overture to The Marriage of Figaro. In addition to its solo role, the bassoon is an effective bass to a woodwind choir, a bass line along with the cellos and double basses, and harmonic support along with the French horns.


          A wind ensemble will usually also include two bassoons and sometimes contra, each with independent parts; other types of concert wind ensembles will often have larger sections, with many players on each of first or second parts; in simpler arrangements there will be only one bassoon part and no contra. The bassoon's role in the wind band is similar to its role in the orchestra, though when scoring is thick it often cannot be heard above the brass instruments also in its range. La Fiesta Mexicana, by H. Owen Reed, features the instrument prominently, as does the transcription of Malcolm Arnold's Four Scottish Dances which has become a staple of the concert band repertoire.


          The bassoon is also part of the standard wind quintet instrumentation, along with the flute, oboe, clarinet, and horn; it is also frequently combined in various ways with other woodwinds. Richard Strauss's "Duet-Concertino" pairs it with the clarinet as concertante instruments, with string orchestra in support.


          The bassoon quartet has also gained favour in recent times. The bassoon's wide range and variety of tone colors make it ideally suited to grouping in like-instrument ensembles. Peter Schickele's "Last Tango in Bayreuth" (after themes from Tristan and Iseult) is a popular work; Schickele's fictional alter ego P. D. Q. Bach exploits the more humorous aspects with his quartet "Lip My Reeds", which at one point calls for players to perform on the reed alone. It also calls for a low A at the very end of the prelude section in the fourth bassoon part. It is written so that the first bassoon does not play; instead, his or her role is to place an extension in the bell of the fourth bassoon so that the note can be played.


          


          Jazz


          The bassoon is infrequently used as a jazz instrument and rarely seen in a jazz ensemble. It first began appearing in the 1920s, including specific calls for its use in Paul Whiteman's group and a few other session appearances. The next few decades saw the instrument used only sporadically, as symphonic jazz fell out of favour, but the 1960s saw artists such as Yusef Lateef and Chick Corea incorporate bassoon into their recordings; Lateef's diverse and eclectic instrumentation saw the bassoon as a natural addition, while Corea employed the bassoon in combination with flautist Hubert Laws.


          More recently, Illinois Jacquet and Frank Tiberi have both doubled on bassoon in addition to their usual saxophone performances. Bassoonist Karen Borca, a performer of free jazz, is one of the few jazz musicians to play only bassoon; Michael Rabinowitz, the Spanish bassoonist Javier Abad, and James Lassen, an American resident in Bergen, Norway, are others. Lindsay Cooper, Paul Hanson, the Brazilian bassoonist Alexandre Silverio, and Daniel Smith are also currently using the bassoon in jazz. French bassoonists Jean-Jacques Decreux and Alexandre Ouzounoff have both recorded jazz, exploiting the flexibility of the Buffet system instrument to good effect.


          


          Popular music


          The bassoon is even rarer as a regular member of rock bands. However, several 1960s pop music hits feature the bassoon, including The Tears of a Clown by Smokey Robinson and the Miracles, Jennifer Juniper by Donovan, 59th Street Bridge Song by Simon & Garfunkel, and the oompah bassoon underlying The New Vaudeville Band's Winchester Cathedral. From 1968 to 1978, the bassoon was played by Lindsay Cooper in the English avant-garde band Henry Cow, and in the 1970s it was used by the English band Gryphon (played by Brian Gulland).


          In the 1990s, Madonna Wayne Gacy provided bassoon for the alternative metal band Marilyn Manson as did Aimee DeFoe, in what is self-described as "grouchily lilting garage bassoon", in the indie-rock band Blogurt from Pittsburgh, Pennsylvania. The Icelandic pop band Hjaltaln also contains a bassoon player called Rebekka . The rock band Better Than Ezra took their name from a passage in Ernest Hemingway's A Moveable Feast in which the author comments that listening to an annoyingly talkative person is still better than Ezra learning how to play the bassoon, referring to Ezra Pound.


          Bassoons also frequently provide background music for advertisements and cartoons. They give a great sense of a light and happy environment. Although, they could also give a much darker and creepier tone. Indeed, the bassoon could be used for a wide variety of tone settings. The bassoon is one of the most unique instruments and is known distinctly for its wide range (which is what allows it to produce such different moods).


          


          Technique


          
            [image: ]
          


          The bassoon is held diagonally in front of the player and cannot easily be supported by the player's hands alone. The most common means of support are 1) a neck-strap or shoulder-harness attached to the top of the boot joint, or 2) a seat strap attached to the base of the boot joint which is laid across the chair seat prior to sitting down. Occasionally a spike similar to those used for the cello or the bass clarinet is attached to the bottom of the boot joint and rests on the floor. It is possible to play while standing up if the player uses a neck strap or similar harness, or if the seat strap is tied to the belt. Sometimes a device called a balance hanger is used when playing in a standing position. This is installed between the instrument and the neck strap, and shifts the centre of gravity to a higher, more favorable position.


          The Heckel-system bassoon is played with both hands in a stationary position, the left above the right, with five main finger holes on the front of the instrument (nearest the audience) plus a sixth that is activated by an open-standing key. Five additional keys on the front are controlled by the little fingers of each hand. The back of the instrument (nearest the player) has twelve or more keys to be controlled by the thumbs, the exact number varying depending on model.


          To stabilize the right hand, many bassoonists use an adjustable comma-shaped apparatus called a "crutch" which mounts to the boot joint; players use a thumb screw to secure the crutch and vary the distance that it protrudes from the bassoon. Players rest the curve of the right hand where the thumb joins the palm against the crutch. The crutch also keeps the right hand from tiring and enables the player to keep put the finger pads flat on the finger holes and keys.


          An aspect of bassoon technique not found on any other woodwind is called flicking. It involves the momentary pressing, or "flicking", of the high A, C and D keys by the left hand thumb at the beginning of certain notes in the middle octave in order to eliminate the "cracking" or brief microphonic that happens without the use of the key. "Flicking" is not universal amongst bassoonists; some American players, principally on the East Coast, use it sparingly, if at all. The rest use it virtually 100% of the time--it has become in essence "part of the fingering".


          European players in general are "flickers". Some hold down the appropriate key for the duration of the note, rather than just at the beginning; this is sometimes referred to as "venting".


          A "no-flick" octave key system is available as an add-on, invented by Arthur Weisberg. Only a few years old, it has yet to be offered as "standard equipment" by any of the major bassoon manufacturers.


          While bassoons are usually critically tuned at the factory, the player nonetheless has a great degree of flexibility of pitch control through the use of breath support and embouchure. Players can also use alternate fingerings to adjust the pitch of many notes.


          


          Extended techniques


          Many extended techniques can be performed on the bassoon, such as multiphonics, fluttertonguing, circular breathing, double tonguing, and harmonics.


          Also, using certain fingerings, notes may be produced on the instrument that sound lower pitches than the actual range of the instrument. These "impossible notes" tend to sound very gravelly and out of tune, but technically sound below the low B♭. Alternatively, lower notes can be produced by inserting a small paper or rubber tube into the end of the bell, which converts the lower B♭ into a lower note such as an A natural; this does not affect the tuning of other notes in the lower register.


          


          Reeds and reed construction


          


          Modern reeds
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          Bassoon reeds, made of Arundo donax cane, are often made by the players themselves, although beginner bassoonists tend to buy their reeds from professional reed makers or use reeds made by their teachers. Reeds begin with a length of tube cane that is split into three or four pieces. The cane is then trimmed and gouged to the desired thickness, leaving the bark attached. After soaking, the gouged cane is cut to the proper shape and milled to the desired thickness, or profile, by removing material from the bark side. This can be done by hand with a file; more frequently it is done with a machine or tool designed for the purpose. After the profiled cane has soaked once again it is folded over in the middle. Prior to soaking, the reed maker will have lightly scored the bark with parallel lines with a knife; this insures that the cane will assume a cylindrical shape during the forming stage. On the bark portion, the reed maker binds on three coils or loops of brass wire to aid in the final forming process. The exact placement of these loops can vary somewhat depending on the reed maker. The bound reed blank is then wrapped with thick cotton or linen thread to protect it, and a conical steel mandrel (which sometimes has been heated in a flame) is quickly inserted in between the blades. Using a special pair of pliers, the reed maker presses down the cane, making it conform to the shape of the mandrel. (The steam generated by the heated mandrel causes the cane to permanently assume the shape of the mandrel.) The upper portion of the cavity thus created is called the "throat", and its shape has an influence on the final playing characteristics of the reed. The lower, mostly cylindrical portion will be reamed out with a special tool, allowing the reed to fit on the bocal.


          After the reed has dried, the wires are tightened around the reed, which has shrunk after drying. The lower part is sealed (generally with a nitrocellulose-based cement such as Duco) and then wrapped with string to ensure both that no air leaks out through the bottom of the reed and that the reed maintains its shape. The bulge in the string wrapping is often referred to as the "turban"--it serves as a convenient handle when inserting the reed on the bocal.


          To finish the reed, the end of the reed blank, originally at the centre of the unfolded piece of cane, is cut off, creating an opening. The blades above the first wire are now roughly 2730mm (1.11.2in) long. In order for the reed to play, a slight bevel must be created at the tip with a knife, although there is also a machine that can perform this function. Other adjustments with the knife may be necessary, depending on the hardness and profile of the cane and the requirements of the player. The reed opening may also need to be adjusted by squeezing either the first or second wire with the pliers. Additional material may be removed from the sides (the "channels") or tip to balance the reed. Additionally, if the "e" in the staff is sagging in pitch, it may be necessary to "clip" the reed by removing 12mm (0.0390.079in) from its length.


          Playing styles of individual bassoonists vary greatly; because of this, most advanced players will make their own reeds, in the process customizing them to their individual playing requirements. Many companies and individuals do offer reeds for sale, but even with store-bought reeds, the player must know how to make adjustments to suit his particular playing style.


          


          Early reeds


          Little is known about the early construction of the bassoon reed, as few examples survive, and much of what is known is only what can be gathered from artistic representations. The earliest known written instructions date from the middle of the 17th century, describing the reed as being held together by wire or resined thread; the earliest actual reeds that survive are more than a century younger, a collection of 21 reeds from the late 18th century Spanish bajon.


          


          Bassoon repertoire


          


          Baroque
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            	Johann Friedrich Fasch, several bassoon concerti; the best known is in C major


            	Christoph Graupner, four bassoon concerti


            	Johann Wilhelm Hertel, Bassoon Concerto in a minor


            	Georg Philipp Telemann, Sonata in F minor


            	Antonio Vivaldi, wrote 39 concerti for bassoon, 37 of which exist in their entirety today

          


          


          Classical


          
            	Johann Christian Bach, Bassoon Concerto in B♭, Bassoon Concerto in E♭ major


            	Franz Danzi, Bassoon Concertos (in G minor, in C, two in F)


            	Franois Devienne, Twelve Sonatas (six with opus numbers), three Quartets, one Concerto, six Duos Concertants


            	Johann Nepomuk Hummel, Grand Concerto for Bassoon (in F)


            	Jan Antonn Koželuh, Bassoon Concerto in C


            	Wolfgang Amadeus Mozart, Bassoon Concerto in B♭, K191, the only surviving of an original three bassoon concertos by Mozart


            	Carl Stamitz, Bassoon Concerto in F major


            	Johann Baptist Vanhal, Bassoon in C major, Concerto in F major for two bassoons and orchestra

          


          


          Romantic


          
            	Franz Berwald, Konzertstueck


            	Ferdinand David, Concertino for bassoon and orchestra, op. 12


            	Edward Elgar, Romance for bassoon and orchestra, op. 62


            	Robert Fuchs Bassoon Concerto in B-flat major


            	Julius Fučk, Der alte Brummbr ("The Grouchy Old Bear") for bassoon and orchestra, op. 210


            	Reinhold Glire, Humoresque and Impromptu for Bassoon and Piano, op. 35, nos. 8 and 9


            	Camille Saint-Sans, Sonata for bassoon and piano in G major, op. 168


            	Carl Maria von Weber, Andante e rondo ungarese in C minor, op. 35; Bassoon Concerto in F, op. 75

          


          


          Twentieth century


          
            	Sergei Prokofiev, Humoristic Scherzo for four bassoons, op. 12b (1915)


            	Luciano Berio, Sequenza XII for bassoon (1995)


            	Henri Dutilleux, Sarabande et Cortge for bassoon and piano (1942)


            	Alvin Etler, Sonata for bassoon and piano


            	Glenn Gould, Sonata for Bassoon and Piano (1950)


            	Sofia Gubaidulina, Concerto for Bassoon and low strings (1975)


            	Paul Hindemith, Sonata for bassoon and piano (1938), Concerto for trumpet, bassoon and orchestra, Concerto for flute, oboe, clarinette, bassoon, harp and orchestra


            	Gordon Jacob, Concerto for bassoon, strings and percussion, Four Sketches for bassoon, Partita for bassoon


            	Andr Jolivet, Concerto for bassoon, strings, harp and piano


            	Mary Jane Leach, Feu de Joie for solo bassoon and six taped bassoons (1992)


            	Anne LeBaron, After a Dammit to Hell for bassoon solo (1982)


            	Peter Maxwell Davies, Strathclyde Concerto no.8 for bassoon and orchestra


            	Francisco Mignone, Double Bassoon Sonata, 16 valses for Bassoon


            	Willson Osborne, Rhapsody for bassoon


            	Andrzej Panufnik, Concerto for bassoon and small orchestra (1985)


            	Richard Strauss, Duet Concertino for clarinet and bassoon with strings and harp (1948)


            	Stjepan ulek, Concerto for bassoon and orchestra


            	Alexandre Tansman, Sonatine for bassoon and piano, Suite for bassoon and piano


            	John Williams, The Five Sacred Trees: Concerto for bassoon and orchestra (1997)


            	Ermanno Wolf-Ferrari, Suite-concertino for bassoon and chamber orchestra (1933)

          


          


          Pieces featuring famous bassoon passages


          
            	Bla Bartk: Concerto for Orchestra; the second movement features woodwind instruments in pairs, beginning with the bassoons, and the recapitulation of their duet adds a third instrument playing a staccato counter-melody.


            	Ludwig van Beethoven: Symphony No. 4 in B♭ major, Symphony 9 in D minor, last movement


            	Hector Berlioz: Symphonie fantastique (In the fourth movement, there are several solo and tutti bassoon-featuring passages. This piece calls for four bassoons.)


            	Georges Bizet: Carmen, Entr'acte to Act II


            	Paul Dukas: L'apprenti sorcier ( The Sorcerer's Apprentice), widely recognized as used in the movie Fantasia, starts with a contrabassoon solo


            	Edvard Grieg: In the Hall of the Mountain King


            	Carl Orff: Carmina Burana (12th movement [Olim Lacus Colueram] opens with a high bassoon solo; nicknamed "The Swan")


            	Sergei Prokofiev: Peter and the Wolf (possibly the most-recognized bassoon theme, the part of the grandfather)


            	Maurice Ravel: Rapsodie Espagnole (features a fast, lengthy dual cadenza at the end of the first movement), Bolro (the bassoon has a high descending solo passage near the beginning), Piano Concerto in G Major, Ma Mre l'Oye a contrabassoon solo in the fourth part


            	Nikolai Rimsky-Korsakov: Scheherazade, second movement


            	Dmitri Shostakovich: several symphonies including #1, 4, 5: 8, & 9,


            	Jean Sibelius: Symphony 5 in Eb major


            	Igor Stravinsky: The Rite of Spring (opens with a famously unorthodox bassoon solo), lullaby from The Firebird


            	Pyotr Ilyich Tchaikovsky: Symphony 4 in F minor, Symphony 5 in E minor, Symphony 6 in B minor


            	Modest Mussorgsky: Pictures at an Exhibition orchestrated by Maurice Ravel

          


          


          Notable bassoonists


          
            
              	
                
                  	Maurice Allard (19232005)


                  	Archie Camden (18881979)


                  	Bernard Garfield (1928), Philadelphia Orchestra 19572000


                  	Simon Kovar (18901970)


                  	Ludwig Milde (18491913)


                  	Etienne Ozi (17541813)

                

              

              	
                
                  	Victor Guillermo Ramos Rangel (19111986)


                  	Sol Schoenbach (19151999)


                  	Leonard Sharrow (19152004), Chicago Symphony Orchestra 1951-1964


                  	Sherman Walt (1923-1989), Boston Symphony Orchestra 19531989


                  	William Waterhouse (19312007), Royal Northern College of Music; London Symphony Orchestra; BBC Symphony Orchestra


                  	Julius Weissenborn (1837-1888)

                

              
            

          


          


          Still active


          
            
              	
                
                  	Roger Birnstingl


                  	Karen Borca


                  	Lindsay Cooper


                  	Bill Douglas


                  	Per Hannevold


                  	Paul Hanson

                

              

              	
                
                  	Judith LeClair


                  	Doug Ostgard


                  	Helen Peller


                  	Michael Rabinowitz


                  	Asger Svendsen


                  	Kim Walker
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              Fossil range: Late Paleocene - Recent
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              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Mammalia

                  


                  
                    	Infraclass:

                    	Eutheria

                  


                  
                    	Superorder:

                    	Laurasiatheria / Archonta (debating, see article)

                  


                  
                    	Order:

                    	Chiroptera

                    Blumenbach, 1779
                  

                

              
            


            
              	Suborders
            


            
              	
                See article

              
            

          


          A bat is a mammal in the order Chiroptera. Their most distinguishing feature is that their forelimbs are developed as wings, making them the only mammals in the world naturally capable of flight (though other mammals, such as flying squirrels, gliding flying possums and colugos, can glide for limited distances). The word Chiroptera comes from the Greek words cheir "hand" and pteron "wing," as the structure of the open wing is very similar to an outspread human hand with a membrane ( patagium) between the fingers that also stretches between hand and body.


          A measure of the success of bats is their estimated total of about 1,100 species of bats worldwide, accounting for about 20 percent of all mammal species. About 70 percent of bats are insectivores. Most of the rest are fructivores, with a few species being carnivorous. Bats are present throughout most of the world.


          Bats perform a vital ecological role by pollinating some flowers, and also have an important role in seed dispersal; indeed, many tropical plants are totally dependent on bats. This role explains environmental concerns when a bat is introduced in a new setting. Tenerife provides a recent example with the introduction of the Egyptian fruit bat.


          


          Fossil bats


          Since bats are terrestrial and light-boned, there are few fossilized remains. An Early Eocene bat, Onychonycteris finneyi, was found in the 52-million-year-old Green River Formation in Wyoming (US) in 2003. The new genus was placed in a new family when it was published in Nature, February 2008.. It was clearly a flier, but the well-articulated skeleton showed underdeveloped cochlea of the inner ear, which provide echolocation capabilities in all modern true bats, demonstrating at last that flight in bats was developed before echolocation. The team realized Onychonycteris finneyi was different when they noticed that the species lacked the ear and throat features present in all living, echolocating bats today, and even in other ancient species.


          The bats of 52.5 million years ago flew differently than the bats of today and looked vastly different too. Onychonycteris had claws on all five of its fingers, whereas modern bats have - at most - claws for only two digits on each hand. It also had longer hind legs, and shorter forearms, similar to those of climbing mammals that hang under branches (such as sloths or gibbons). This palm-sized animal had broad, short wings that suggest the it could not fly as fast or as far as those that evolved later. Instead of flapping its wings continuously while flying, it would likely have alternated flapping and gliding while in the air. These physical characteristics suggest that this species also did not fly as much as modern bats do; perhaps just flying to get from tree to tree, spending most of their waking day just climbing or hanging.


          Another early Eocene fossil Icaronycteris index, was unearthed in 1960.


          


          Classification and evolution
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          Bats are mammals. Though sometimes called "flying rodents", "flying mice," or even mistaken for insects and birds, bats are not, in fact, any of these things. There are two traditional suborders of bats:


          
            	Megachiroptera (megabats)


            	Microchiroptera (microbats/echolocating bats)

          


          Despite the name, not all megabats are larger than microbats. The major distinction between the two suborders is based on other factors:


          
            	Microbats use echolocation, whereas megabats do not (except for Rousettus and relatives).


            	Microbats lack the claw at the second toe of the forelimb.


            	The ears of microbats do not form a closed ring, but the edges are separated from each other at the base of the ear.


            	Microbats lack underfur; they have only guard hairs or are naked.

          


          Megabats eat fruit, nectar or pollen while microbats eat insects, blood (small quantities of the blood of animals), small mammals, and fish. While megabats have a well-developed visual cortex and show good visual acuity, microbats rely on echolocation for navigation and finding prey.


          The phylogenetic relationships of the different groups of bats have been the subject of much debate. The traditional subdivision into Megachiroptera and Microchiroptera reflects the predominant view that suggests that these two groups of bats have evolved independently for a long time, from a common ancestor that was already capable of flight. This hypothesis recognizes the marked differences between microbats and megabats, while at the same time acknowledging the likelihood that flight has evolved only once in mammals. In addition, the majority of molecular biological evidence supports the point of view that bats form a monophyletic group (e.g. ).


          More recently, researchers have proposed alternative views of chiropteran phylogeny (and classification), but more research is required to assess the merits of these proposals.


          
            	Genetic evidence indicates that megabats should be placed within the four major lines of microbats, which originated during the early Eocene. This has resulted in a new classification, which includes two suborders: Yinpterochiroptera which includes the families Pteropodidae, Rhinolophidae, Megadermatidae, and Rhinopomatidae, and Yangochiroptera, including all other families of bats. Because these relationships combine echolocating and non-echolocating bats, it's unknown if the ancestor of bats possessed laryngeal echolocation and the bats of Pteropodiae subsequently lost it, or if this ability evolved twice.


            	In the 1980s, it was hypothesized based on morphological evidence that Megachiroptera evolved flight separately from Microchiroptera. The so-called Flying primates theory proposed that when adaptations to flight are discounted in a cladistic analysis, the Megachiroptera are allied to primates by anatomical features that are not shared with Microchiroptera. For example, the brains of megabats show a number of advanced characteristics linking these animals to primates. Although recent genetic studies support the monophyly of bats, debate persists about the relative merits of DNA versus morphological evidence in settling this controversy.

          


          

          Little fossil evidence exists about the evolution of bats, since their small, delicate skeletons do not fossilize well. However a Late Cretaceous tooth from South America resembles that of an early Microchiropteran bat. The oldest known definite bat fossils, such as Icaronycteris, Archaeonycteris, Palaeochiropteryx and Hassianycteris, are from the early Eocene (), but they were already very similar to modern microbats. Archaeopteropus, formerly classified as the earliest known megachiropteran, is now classified as a microchiropteran.


          Bats are traditionally grouped with the tree shrews ( Scandentia), colugos ( Dermoptera), and the primates in superorder Archonta because of the similarities between Megachiroptera and these mammals. However, molecular studies have placed them as sister group to Ferungulataa large grouping including carnivorans, pangolins, odd-toed ungulates, even-toed ungulates, and whales.


          Below is the traditional classification of bats.


          
            	Order Chiroptera (Ky-rop`ter-a) (Gr. cheir, hand, + pteron, wing)

              
                	Suborder Megachiroptera ( megabats)

                  
                    	Pteropodidae

                  

                


                	Suborder Microchiroptera ( microbats)

                  
                    	Superfamily Emballonuroidea

                      
                        	Emballonuridae ( Sac-winged or Sheath-tailed bats)

                      

                    


                    	Superfamily Molossoidea

                      
                        	Antrozoidae ( Pallid bats)


                        	Molossidae ( Free-tailed bats)

                      

                    


                    	Superfamily Nataloidea

                      
                        	Furipteridae ( Smoky bats)


                        	Myzopodidae ( Sucker-footed bats)


                        	Natalidae ( Funnel-eared bats)


                        	Thyropteridae ( Disk-winged bats)

                      

                    


                    	Superfamily Noctilionoidea

                      
                        	Mormoopidae ( Ghost-faced or Moustached bats)


                        	Mystacinidae ( New Zealand short-tailed bats)


                        	Noctilionidae ( Bulldog bats or Fisherman bats)


                        	Phyllostomidae ( Leaf-nosed bats)

                      

                    


                    	Superfamily Rhinolophoidea

                      
                        	Megadermatidae ( False vampires)


                        	Nycteridae ( Hollow-faced or Slit-faced bats)


                        	Rhinolophidae ( Horseshoe bats)

                      

                    


                    	Superfamily Rhinopomatoidea

                      
                        	Craseonycteridae ( Bumblebee Bat or Kitti's Hog-nosed Bat)


                        	Rhinopomatidae ( Mouse-tailed bats)

                      

                    


                    	Superfamily Vespertilionoidea

                      
                        	Vespertilionidae ( Vesper bats or Evening bats)

                      

                    

                  

                

              

            

          


          

          Megabats are primarily fruit- or nectar-eating. They have probably evolved for some time in New Guinea without microbat concurrention. This has resulted in some smaller megabats of the genus Nyctimene becoming (partly) insectivorous to fill the vacant microbat ecological niche. Furthermore, there is some evidence that the fruit bat genus Pteralopex from the Solomon Islands, and its close relative Mirimiri from Fiji, have evolved to fill some niches that were open because there are no nonvolant (non-flying) mammals in those islands.


          


          Anatomy
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          By emitting high-pitched sounds and listening to the echoes, also known as sonar, microbats locate prey and other nearby objects. This is the process of echolocation, an ability they share with dolphins and whales. Two groups of moths exploit the bats' senses: tiger moths produce ultrasonic signals to warn the bats that the moths are chemically-protected ( aposematism) (this was once thought to be a form of " radar jamming", but this theory has been disproved); the moths Noctuidae have a hearing organ called a tympanum which responds to an incoming bat signal by causing the moth's flight muscles to twitch erratically, sending the moth into random evasive manoeuvres.


          Although the eyes of most microbat species are small and poorly developed, leading to poor visual acuity, it is incorrect to assume that they are nearly blind. Vision is used as an aid in navigation especially at long distances, beyond the range of echolocation. It has even been discovered that some species are able to detect ultraviolet light. Their senses of smell and hearing are excellent.


          The teeth of microbats resemble those of the insectivorans. They are very sharp in order to bite through the hardened armor of insects or the skin of fruits.
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          While other mammals have one-way valves only in their veins to prevent the blood from flowing backwards, bats also have the same mechanism in their arteries.


          The finger bones of bats are much more flexible than those of other mammals. One reason is that the cartilage in their fingers lacks calcium and other minerals nearer the tips, increasing their ability to bend without splintering. The cross-section of the finger bone is also flattened instead of circular as is the bone in a human finger, making it even more flexible. The skin on their wing membranes is a lot more elastic and can stretch much more than is usually seen among mammals.


          Because their wings are much thinner than those of birds, bats can manoeuvre more quickly and more precisely than birds. The surface of their wings are also equipped with touch-sensitive receptors on small bumps called Merkel cells, found in most mammals, including humans. But these sensitive areas are different in bats as each bump has a tiny hair in the centre, making it even more sensitive, and allowing the bat to detect and collect information about the air flowing over its wings. An additional kind of receptor cell is found in the wing membrane of species that use their wings to catch prey. This receptor cell is sensitive to the stretching of the membrane. The cells are concentrated in areas of the membrane where insects hit the wings when the bats capture them.


          One species of bat has the longest tongue of any mammal relative to its body size. This is extremely beneficial to them in terms of pollination and feeding - their long narrow tongues can reach deep down into the long cup shape of some flowers. When their tongue retracts, it coils up inside their rib cage.


          


          Reproduction
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          Mother bats usually have only one offspring per year, and they are viviparous. A baby bat is referred to as a pup. Pups are usually left in the roost when they are not nursing. However, a newborn bat can cling to the fur of the mother and be transported, although they soon grow too large for this. It would be difficult for an adult bat to carry more than one young, but normally only one young is born. Bats often form nursery roosts, with many females giving birth in the same area, be it a cave, a tree hole, or a cavity in a building. Mother bats are able to find their young in huge colonies of millions of other pups. Pups have even been seen to feed on other mothers' milk if their mother is dry. Only the mother cares for the young, and there is no continuous partnership with male bats.


          The ability to fly is congenital, but at birth the wings are too small to fly. Young microbats become independent at the age of 6 to 8 weeks, megabats not until they are four months old. At the age of two years, bats are sexually mature.


          A single bat can live over 20 years, but the bat population growth is limited by the slow birth rate.


          


          Behaviour


          Most microbats are active at night or at twilight.


          Many bats migrate, while others pass into torpor in cold weather but rouse themselves and feed when warm spells permit insect activity. Yet others retreat to caves for winter and hibernate for six months. Bats rarely fly in rain- the rain interferes with their echo location, and they are unable to locate their food.


          The social structure of bats varies, with some bats leading a solitary life and others living in caves colonized by more than a million bats. The fission-fusion social structure is seen among several species of bats. "Fusion" refers to the grouping of large numbers of bats in one roosting area and "fission" is the breaking apart and mixing of subgroups, with individual bats switching roosts with others and often ending up in different trees and with different roostmates.


          Studies also show that bats make all kinds of sounds to communicate with others. Scientists in the field have listened to bats and have been able to identify some sounds with some behaviour bats will make right after the sounds are made.


          70% of bat species are insectivorous, locating their prey by means of sonar. Of the remainder, most feed on fruits and their juices. Only three species sustain themselves with blood, some preying on vertebrates: these are the leaf-nosed bats (Phyllostomidae) of Central America and South America, and the two bulldog bat (Noctilionidae) species, which feed on fish. At least two species of bat are known to feed on other bats: the Spectral Bat, also called the American False Vampire bat, and the Ghost Bat of Australia. One species, the Greater Noctule bat, is believed to catch and eat small birds in the air.


          


          As vectors for pathogens
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          Bats are natural reservoirs or vectors for a large number of zoonotic pathogens including rabies, severe acute respiratory syndrome (SARS), Henipavirus (ie. Nipah virus and Hendra virus) and possibly ebola virus. Their high mobility, broad distribution, and social behaviour (communal roosting, fission-fusion social structure) make bats favourable hosts and vectors of disease. Many species also appear to have a high tolerance for harbouring pathogens and often do not develop disease while infected.


          Only 0.5% of bats carry rabies. However, of the very few cases of rabies reported in the United States every year, most are caused by bat bites. Although most bats do not have rabies, those that do may be clumsy, disoriented, and unable to fly, which makes it more likely that they will come into contact with humans. Although one should not have an unreasonable fear of bats, one should avoid handling them or having them in one's living space, as with any wild animal. If a bat is found in living quarters near a child, mentally handicapped person, intoxicated person, sleeping person, or pet, the person or pet should receive immediate medical attention for rabies. Bats have very small teeth and can bite a sleeping person without necessarily being felt. There is evidence that it is possible for the bat rabies virus to infect victims purely through airborne transmission, without direct physical contact of the victim with the bat itself.


          If a bat is found in a house and the possibility of exposure cannot be ruled out, the bat should be sequestered and an animal control officer called immediately, so that the bat can be analysed. This also applies if the bat is found dead. If it is certain that nobody has been exposed to the bat, it should be removed from the house. The best way to do this is to close all the doors and windows to the room except one to the outside. The bat should soon leave.


          Due to the risk of rabies and also due to health problems related to their faecal droppings ( guano), bats should be excluded from inhabited parts of houses. The Centre for Disease Control's website on bats and rabies provides full detailed information on all aspects of bat management, including how to capture a bat, what to do in case of exposure, and how to bat-proof a house humanely. In certain countries, such as the United Kingdom, it is illegal to handle bats without a license.


          Where rabies is not endemic, as throughout most of Western Europe, small bats can be considered harmless. Larger bats can give a nasty bite. They should be treated with the respect due to any wild animal.


          


          Cultural aspects
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          The bat is sacred in Tonga and West Africa and is often considered the physical manifestation of a separable soul. Bats are closely associated with vampires, who are said to be able to shapeshift into bats, fog, or wolves. Bats are also a symbol of ghosts, death, and disease. Among some Native Americans, such as the Creek, Cherokee and Apache, the bat is a trickster spirit. Chinese lore claims the bat is a symbol of longevity and happiness, and is similarly lucky in Poland and geographical Macedonia and among the Kwakiutl and Arabs. The bat is also a heraldic animal of the Spanish autonomous community of Valencia.


          Pre-Columbian cultures associated animals with gods and often displayed them in art. The Moche people depicted bats in their ceramics.


          In Western Culture, the bat is often a symbol of the night and its foreboding nature. The bat is a primary animal associated with fictional characters of the night, both villains like Dracula and heroes like Batman. The association of the fear of the night with the animal was treated as a literary challenge by Kenneth Oppel, who created a best selling series of novels, beginning with Silverwing, which feature bats as the central heroic figures much as anthropomorphized rabbits were the central figures to the classic novel Watership Down.


          An old wives' tale has it that bats will entangle themselves in people's hair. One likely source of this belief is that insect-eating bats seeking prey may dive erratically toward people, who attract mosquitoes and gnats, leading the squeamish to believe that the bats are trying to get in their hair.


          In the United Kingdom all bats are protected under the Wildlife and Countryside Acts, and even disturbing a bat or its roost can be punished with a heavy fine.
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          In Sarawak, Malaysia bats are protected species under the Wildlife Protection Ordinance 1998 (see Malaysian Wildlife Law). The large Naked bat (see Mammals of Borneo) and Greater Nectar bat are consumed by the local communities.


          Bats can be a tourist attraction. The Congress Avenue bridge in Austin, Texas is the summer home to North America's largest urban bat colony, an estimated 1,500,000 Mexican free-tailed bats, which eat an estimated 10,000 to 30,000 pounds of insects each night. An estimated 100,000 tourists per year visit the bridge at twilight to watch the bats leave the roost.


          


          Artificial roosts


          Many people put up bat houses to attract bats just like many people put up birdhouses to attract birds. Reasons for this vary, but mostly centre around the fact that bats are the primary nocturnal insectivores in most if not all ecologies. Bat houses can be made from scratch, made from kits, or bought ready made. Plans for bat houses exist on many web sites, as well as guidelines for designing a bat house. Some conservation societies are giving away free bat houses to bat enthusiasts worldwide.


          A bat house constructed in 1991 at the University of Florida campus next to Lake Alice in Gainesville has a population of over 100,000 free-tailed bats.


          In Britain, pillboxes dating from World War II have been converted to make roosts for bats. Pillboxes that are well dug-in and thick walled are naturally damp and provide a stable thermal environment that is required by bats that would otherwise hibernate in caves. With a few minor modifications, suitable pillboxes can be converted to artificial caves for bats.
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          The Bat-eared Fox is a canid of the African savanna. It is named for its large ears. The Bat-eared Fox has tawny fur with black ears, legs and parts of the face. It averages 55 cm in length (head and body), with ears 13 cm long. It is the only species in the genus Otocyon.


          The teeth of the Bat-eared Fox are much smaller than teeth of other canid species. This is an adaptation to its insectivorous diet, insects making up 80% of its food intake. the Bat-eared Fox visits termite hills, follows locust swarms or stay close to herds of zebras or antelopes in order to feed on the insects landing on their excrements. In addition to insects, the Bat-eared Fox eats rodents, birds and eggs, and sometimes fruits.


          The Bat-eared Fox is mainly a nocturnal animal that lives in small groups consisting of a couple and their young. The pairs live in dens and raise the pups (two to five) together. Mated pairs are very social and are monogamous, although it is unknown if they mate for life.


          Due to its unusual teeth, the Bat-eared Fox was once considered as a distinct subfamily of canids (Otocyoninae). However, according to more recent examinations, it is more closely related to the true foxes of the genus Vulpes. Other research places the genus as an outgroup which is not very closely related to foxes. The Bat-eared Fox is an old species that was widely distributed in the Pleistocene era. In that time, it even lived in parts of West and South Asia.
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          A batholith (from Greek bathos, depth + lithos, rock) is a large emplacement of igneous intrusive (also called plutonic) rock that forms from cooled magma deep in the Earth's crust. Batholiths are almost always made mostly of felsic or intermediate rock-types, such as granite, quartz monzonite, or diorite (see also granite dome).


          Although they may appear uniform, batholiths are in fact structures with complex histories and compositions. They are composed of multiple masses, or plutons, bodies of igneous rock of irregular dimensions (typically at least several kilometers) that can be distinguished from adjacent igneous rock by some combination of criteria including age, composition, texture, or mappable structures. Individual plutons are crystallized from magma that traveled toward the surface from a zone of partial melting near the base of the Earth's crust.


          Traditionally, these plutons have been considered to form by ascent of relatively buoyant magma in large masses called plutonic diapirs. Because the diapirs are liquefied and very hot, they tend to rise through the surrounding country rock, pushing it aside and partially melting it. Most diapirs do not reach the surface to form volcanoes, but instead slow down, cool and usually solidify 5 to 30 kilometers underground as plutons (hence the use of the word pluton; in reference to the Roman god of the underworld Pluto). It has also been proposed that plutons commonly are formed not by diapiric ascent of large magma diapirs, but rather by aggregation of smaller volumes of magma that ascended as dikes.


          A batholith is formed when many plutons converge together to form a huge expanse of granitic rock. Some batholiths are mammoth, paralleling past and present subduction zones and other heat sources for hundreds of kilometers in continental crust. One such batholith is the Sierra Nevada Batholith, which is a continuous granitic formation that forms much of the Sierra Nevada in California. An even larger batholith, found predominantly in the Coast Mountains of western Canada, extends for 1,800 kilometers and reaches into southeastern Alaska, which is called the Coast Plutonic Complex.


          There is also an important geographic usage of the term batholith. For a geographer, a batholith is an exposed area of mostly continuous plutonic rock that covers an area larger than 100 square kilometers. Areas smaller than 100 kilometers are called stocks. However, the majority of batholiths visible at the surface (via outcroppings) have areas far greater than 100 square kilometers. These areas are exposed to the surface through the process of erosion accelerated by continental uplift acting over many tens of millions to hundreds of millions of years. This process has removed several tens of kilometers of overlying rock in many areas, exposing the once deeply buried batholiths.


          Batholiths exposed at the surface are also subjected to huge pressure differences between their former homes deep in the earth and their new homes at or near the surface. As a result, their crystal structure expands slightly and over time. This manifests itself by a form of mass wasting called exfoliation. This form of erosion causes convex and relatively thin sheets of rock to slough off the exposed surfaces of batholiths (a process accelerated by frost wedging). The result is fairly clean and rounded rock faces. A well-known example of the result of this process is Half Dome, which located in Yosemite Valley.
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          Bath is a city in South West England most famous for its baths fed by three hot springs. It is situated 99 miles (159 km) west of Central London and 13miles (21km) south east of Bristol.


          The city is founded around the only naturally occurring hot springs in the United Kingdom. It was first documented as a Roman spa, although tradition suggests that it was founded earlier. The waters from its spring were believed to be a cure for many afflictions. From Elizabethan to Georgian times it was a resort city for the wealthy. As a result of its popularity during the latter period, the city contains many fine examples of Georgian architecture, most notably the Royal Crescent. The city has a population of over 80,000 and is a World Heritage Site.


          


          Geography


          


          Situation and transport


          Bath is located at . It is approximately 15 miles (25 km) south-east of the larger city and port of Bristol, to which it is linked by the A4 road, and is a similar distance south of the M4 motorway. Its main railway station, Bath Spa, lies on the Great Western Railway, the main line between Bristol and London, as well as on the line linking Cardiff with Portsmouth.


          Bath is connected to Bristol and the sea by the River Avon, navigable via locks by small boats. The river was connected to the River Thames and London by the Kennet and Avon Canal in 1810 via Bath Locks; this waterway  closed for many years, but restored in the last years of the 20th century  is now popular among users of narrow boats, and was historically an important water route to London.


          


          Physical geography


          Bath is at the bottom of the Avon Valley, and near the southern edge of the Cotswolds, a range of limestone hills designated as an Area of Outstanding Natural Beauty. The hills that surround and make up the city have a maximum altitude of 238 m (780 ft) on the Lansdown plateau. It has an area of 11 mile (29 km).
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          The surrounding hills give Bath its steep streets and make its buildings appear to climb the slopes. The flood plain of the River Avon, which runs through the centre of the city, here has an altitude of 17 metres (56 ft). The river, once an unnavigable series of braided streams broken up by swamps and ponds, has been managed by weirs into a single channel. Nevertheless, periodic flooding, which shortened the life of many buildings in the lowest part of the city, was normal until major flood control works in the 1970s.


          The city has the hottest geothermal springs in the UK. Three of these springs feed the thermal baths.


          


          Climate


          In 2003 the annual mean temperature was 10.3 C, with extremes at 14.2 C and 6.5 C (50.5 F, 57.5 F and 43.7 F, respectively). There were 1645 hours of sunshine, and 957 millimetres of rainfall. The temperatures, sunshine duration and rainfall are higher than the United Kingdom averages (which are 9.5 C, or 49 F, 1587 hours and 901.5 millimetres, respectively).


          


          Politics


          


          The Liberal Democrat Don Foster is the Member of Parliament for Bath. His election was perhaps the most notable result of the 1992 results, as Chris Patten, the previous Member (and a Cabinet Minister), played a major part, as Conservative Party Chairman, in getting the government of John Major re-elected, but failed to defend his marginal seat in Bath. Don Foster has been re-elected as the MP for Bath in every election since. His majority was significantly reduced from over 9000 in both the 1997 and 2001 general elections to 4638 in 2005.


          Historically part of the county of Somerset, Bath was made a county borough in 1889, and has been independent of Somerset county council control ever since. Bath came into Avon when that non-metropolitan county was created in 1974. Since the abolition of Avon in 1996, Bath has been the main centre of the unitary authority of Bath and North East Somerset (B&NES). Bath remains, however, in the ceremonial county of Somerset.


          The City of Bath's ceremonial functions, including the mayoralty  which can be traced back to 1230  and control of the coat of arms, are now maintained by the Charter Trustees of the City of Bath. The coat of arms includes two silver strips, which represent the River Avon and the hot springs. The sword of St. Paul is a link to Bath Abbey. The supporters, a lion and a bear, stand on a bed of acorns, a link to Bladud, the subject of the Legend of Bath. The knight's helmet indicates a municipality and the crown is that of King Edgar, the first king of a united England, who was crowned in Bath in 973 on the site of the current abbey.


          


          Demographics


          According to the UK Government's 2001 census, Bath, together with North East Somerset (that is, more or less, the Mendip Hills Area of Outstanding Natural Beauty), has a population of 169,040, with an average age of 39.9 (the national average being 38.6). According to the same statistics, the district is overwhelmingly populated by people of a white ethnic background at 97.2%  significantly higher than the national average of 90.9%. Other non-white ethnic groups in the district, in order of population size, are multiracial at 1%, Asian at 0.5% and black at 0.5% (the national averages are 1.3%, 4.6% and 2.1%, respectively).


          The district is largely Christian at 71%, with no other religion reaching more than 0.5%. These figures generally compare with the national averages, though the non-religious, at 19.5%, are significantly more prevalent than the national 14.8%. Since Bath is known for the restorative powers of its waters, it is interesting to note that only 7.4% of the population describe themselves as "not healthy" in the last 12 months, compared to a national average of 9.2%; only 15.8% of the inhabitants say they have had a long-term illness, as against 18.2% nationally.


          


          History


          


          Celtic and Roman
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          The archaeological evidence shows that the site of the Roman Baths' main spring was treated as a shrine by the Celts, and dedicated to the goddess Sulis. The Romans probably occupied Bath shortly after their invasion of Britain in 43 AD. They knew it as Aquae Sulis (literally "the waters of Sul"), identifying the goddess with Minerva. In Roman times the worship of Sulis Minerva continued and messages to her scratched onto metal have been recovered from the Sacred Spring by archaeologists. These are known as curse tablets. These curse tablets were written in Latin, and usually laid curses on other people, whom they feel had done them wrong. For example, if a citizen had his clothes stolen at the Baths, he would write a curse on a tablet, to be read by the Goddess Sulis Minerva, and also, the "suspected" names would be mentioned. The corpus from Bath is the most important found in Britain.


          During the Roman period, increasingly grand temples and bathing complexes were built in the area, including the Great Bath. Rediscovered gradually from the 18th century onward, they have become one of the city's main attractions. The city was given defensive walls, probably in the 3rd century. From the later 4th century on, the Western Roman Empire and its urban life declined. However, while the great suite of baths at Bath fell into disrepair, some use of the hot springs continued.


          


          Post-Roman and Saxon


          It has been suggested that Bath may have been the site of the Battle of Mons Badonicus (circa 500 AD), where King Arthur is said to have defeated the Saxons, but this is disputed. The Anglo-Saxon Chronicle mentions Bath falling to the West Saxons in 577 after the Battle of Deorham. The Anglo-Saxons called the town Baum, Baan or Baon, meaning "at the baths," and this was the source of the present name. In 675, Osric, King of the Hwicce, set up a monastic house at Bath, probably using the walled area as its precinct. King Offa of Mercia gained control of this monastery in 781 and rebuilt the church, which was dedicated to St. Peter. Bath had become a royal possession. The old Roman street pattern was by now lost, and King Alfred laid out the town afresh, leaving its south-eastern quadrant as the abbey precinct. Edgar of England was crowned king of England in Bath Abbey in 973.


          


          Norman, Medieval and Tudor


          King William Rufus granted the city to a royal physician, John of Tours, who became Bishop of Wells and Abbot of Bath in 1088, with permission to move the seat of Somerset from Wells to Bath, in line with current papal policy of encouraging bishops to move to more urban seats. He planned and began a much larger church as his cathedral, to which was attached a priory, with the bishop's palace beside it. New baths were built around the three springs.


          Later bishops preferred Wells, whither the episcopal seat accordingly moved. By the 15th century, Bath's abbey church was badly dilapidated and in need of repairs. Oliver King, Bishop of Bath and Wells, decided in 1500 to rebuild it on a smaller scale. The new church was completed just a few years before Bath Priory was dissolved in 1539 by Henry VIII. The abbey church was allowed to become derelict before being restored as the city's parish church in the Elizabethan period, when the city revived as a destination spa. The baths were improved and the city began to attract the aristocracy in the bathing seasons. Bath was granted city status by Royal Charter in 1590.


          [bookmark: 17th_century]


          17th century
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          During the English Civil War the Battle of Lansdowne was fought on July 5, 1643 on the outskirts of Bath.


          Sally Lunn, (aka Solange Luyon) a Huguenot refugee, came to Bath and found work with a baker in Lilliput Alley (now North Parade Passage), creating the Sally Lunn bun.


          In 1668 Thomas Guidott moved to Bath and set up his practice there. He was a student of chemistry and medicine at Wadham College Oxford. He became interested in the curative properties of the waters and in 1676 he wrote A discourse of Bathe, and the hot waters there. Also, Some Enquiries into the Nature of the water.


          This brought the health-giving properties of the hot mineral waters to the attention of the country and soon the aristocracy started to arrive to partake in them.
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          18th century


          
            [image: The Royal Crescent from the air: Georgian taste favoured the civilised regularity of Bath's streets and squares and the delightful contrast with rural nature immediately at hand.]

            
              The Royal Crescent from the air: Georgian taste favoured the civilised regularity of Bath's streets and squares and the delightful contrast with rural nature immediately at hand.
            

          


          There had been much rebuilding in the Stuart period, but this was eclipsed by the massive expansion of the city in Georgian times. The old town within the walls was also largely rebuilt. This was a response to the continuing demand for elegant accommodation for the city's fashionable visitors, for whom Bath had become a pleasure resort as well as a spa. The architects John Wood the elder and his son John Wood the younger laid out the new quarters in streets and squares, the identical facades of which gave an impression of palatial scale and classical decorum. The creamy gold of Bath stone further unified the city, much of it obtained from the limestone Combe Down and Bathampton Down Mines under Combe Down, which were owned by Ralph Allen (16941764). The latter, in order to advertise the quality of his quarried limestone, commissioned the elder John Wood to build him a country house on his Prior Park estate. A shrewd politician, he dominated civic affairs and became mayor several times.


          The early 18th century saw Bath acquire its first purpose-built theatre, pump room and assembly rooms. Master of Ceremonies Beau Nash, who presided over the city's social life from 1705 until his death in 1761, drew up a code of behaviour for public entertainments. However, the city declined as a fashionable resort in the 19th century.


          Bath elected two members to the unreformed House of Commons.
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          19th century


          By the 1801 census the population of the city had reached 40,020 making it amongst the largest cities in Britain.

          Bath's most well known resident Jane Austen moved to the city with her father, mother and sister Cassandra in 1801. The family remained in the city until 1806 even though her father died there in 1805.

          The Austen family lived at 4 addresses in the city gradually sliding downmarket with each move. Whilst Jane Austen is reputed to have not liked Bath, it is probable that she was less happy about being uprooted from a comfortable country existence which she had enjoyed up to that date than she was with the city. She didn't write much whilst living in the city although Bath features centrally in two of her novels 'Northanger Abbey' and 'Persuasion'

          Jane Austen's time in Bath and the influence which the city had on her writing is celebrated in a permanent exhibition at The Jane Austen Centre.


          In 1822 another of Bath's famous residents moved to the city. William Thomas Beckford bought a house in Lansdown Crescent, eventually buying a further two houses in the Crescent to form his residence. Having acquired all the land between his home and the top of Lansdown Hill, he created a garden over half a mile in length and built Beckford's Tower at the top.
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          20th century


          Between the evening of 25 April and the early morning of 27 April 1942 Bath was subjected to three air raids by the Luftwaffe in reprisal for RAF raids on the German cities of Lbeck and Rostock. The three raids formed part of the Luftwaffe campaign popularly known as the Baedeker Blitz and damaged or destroyed more than 19,000 buildings and killed more than 400 people. Considerable damage was done to noteworthy historical buildings. Houses in the Royal Crescent, Circus and Paragon were burnt out as were the Assembly Rooms while the south side of Queen Square was destroyed. All have since been reconstructed.


          Emperor Haile Selassie I of Ethiopia spent the five years of his exile mainly in Bath at Fairfield House. This period is described in the section headed 'Exile' within the Wikipedia account of the monarch's life ( here).


          


          Culture
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          During the 18th century, Bath was an extremely fashionable cultural hub, attracting the aristocracy and gentry from far and wide. This gave the city the finance and incentive to undertake large cultural developments. It was during this time that Bath's Theatre Royal was first built, as well as architectural triumphs such as Royal Crescent, Lansdown Crescent, the Royal Crescent, The Circus and Pulteney Bridge.


          Today, Bath has five theatres  Bath Theatre Royal, Ustinov Studio, The Egg, the Rondo Theatre, and the Mission Theatre  and attracts internationally renowned companies and directors, including Sir Peter Hall. The city also has a long-standing musical tradition; Bath Abbey is home to the Klais Organ and is the largest concert venue in the city, with about 20 concerts and 26 organ recitals each year. Another important concert venue is the Forum, a restored 1700-seat art deco cinema. The city holds the Bath International Music Festival and Mozartfest every year. Other festivals include the annual Bath Film Festival, Bath Literature Festival, the Bath Fringe Festival and the Bath Beer Festival.


          The city is home to the Victoria Art Gallery, the Museum of East Asian Art, and The Holburne Museum of Art, as well as numerous museums, among them The Bath Postal Museum, The Museum of Costume, The Jane Austen Centre, the William Herschel Museum and the Roman Baths. The Bath Royal Literary and Scientific Institution, now in Queen Square, and founded in 1824 on the base of a 1777 Society for the encouragement of Agriculture, Planting, Manufactures, Commerce and the Fine Arts, has an important collection and holds a rich and popular programme of talks and discussions. See 'Places of interest' below for details of many other places of artistic, cultural and historical interest.


          There are numerous commercial art galleries and antique shops in Bath, which is one of the most important centres of the English antiques trade outside London.


          For a list of churches in Bath, see here. In addition to the churches listed, Manvers Gospel Hall is located in the city centre.


          


          Bath in the arts


          Perhaps the best known resident of Bath was Jane Austen, who lived in the city from 1801 until 1806. However, Jane Austen never liked the city, and wrote to her sister Cassandra, "It will be two years tomorrow since we left Bath for Clifton, with what happy feelings of escape." Despite her feelings regarding the city, Bath has honoured her name with the Jane Austen Centre and a city walk based on Austen. After leaving the city, Austen wrote two novels, Northanger Abbey and Persuasion (written 1816, published 1818), which are largely set in the city and feature descriptions of taking the waters, social life, and cultural resources such as music recitals.


          
            	Thomas Gainsborough moved to Bath in 1759, where he first became fashionable amongst the aristocracy and rich, his studio was based in various houses in the city, he subsequently moved to London in 1774.

          


          
            	Sir Thomas Lawrence was based in the city from 1782 to 1787 where he first became famous.

          


          
            	Charles Dickens' novel Pickwick Papers also features Bath, and satirises its social life. Pickwick takes the waters and his servant, Sam Weller, comments that the water has "a very strong flavour o' warm flat irons", while the Royal Crescent is the venue for a chase between two of the characters, Dowler and Winkle.

          


          
            	William Friese-Greene began experimenting with celluloid and motion pictures in his studio in Bath in the 1870s, developing some of the earliest movie camera technology there. He is credited as the inventor of cinematography.

          


          
            	Moyra Caldecott's novel The Waters of Sul is set in Roman Bath in 72 AD. Richard Brinsley Sheridan's play The Rivals is also set in Bath.

          


          
            	In 2004, a movie of Thackeray's Vanity Fair was largely filmed in Bath.

          


          
            	Roald Dahl's chilling short-story, " The Landlady" also takes place in the city of Bath.

          


          
            	In August 2003 the Three Tenors sang at a special concert to mark the opening of the Thermae Bath Spa, a new hot water spa in Bath City Centre; delays to the project meant the spa actually opened three years later on August 7, 2006.

          


          


          Parks
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          The city has several public parks, the main one being Royal Victoria Park, a short walk from the centre of the city. It was opened in 1830 and has an area of 57 acres (231,000 m). Several events are held in the park every year, including the Bath International Music Festival, and it is favoured as a take-off site by hot air balloon companies. The park features a botanical garden, a large children's play park, and sports facilities, including crazy golf, bowls and lawn tennis. Much of its area is lawn; a notable feature is the way in which a ha-ha segregates it from the Royal Crescent, while giving the impression to a viewer from the Crescent of a greensward uninterrupted across the Park down to Royal Avenue.


          Other parks in Bath include: Alexandra Park, which crowns a hill and overlooks the city; Parade Gardens, along the river front near the Abbey in the centre of the city; Sydney Gardens, known as a pleasure-garden in the 18th century; Henrietta Park; Hedgemead Park; and Alice Park. Jane Austen wrote of Sydney Gardens that "It would be pleasant to be near the Sydney Gardens. We could go into the Labyrinth every day." Alexandra, Alice and Henrietta parks were built into the growing city among the housing developments. There is also a linear park following the old Somerset and Dorset railway line.


          


          Food


          Sally Lunn's buns (a type of teacake) have long been baked in Bath. They were first mentioned by that name in verses printed in a local newspaper, the Bath Chronicle, in 1772. At that time they were eaten hot at public breakfasts in the city's Spring Gardens. They can be eaten with sweet or savoury toppings.


          Visitors sometimes confuse Sally Lunn's buns with Bath Buns  smaller, round, very sweet, very rich buns that were associated with the city following The Great Exhibition. Bath Buns were originally topped with crushed 'comfits' created by dipping caraway seeds repeatedly in boiling sugar; but today seeds are added to a 'London Bath Bun' (a reference to the bun's promotion and sale at the Great Exhibition). The seeds may be replaced by crushed sugar granules or 'nibs'.


          Bath has also lent its name to one other distinctive recipe  Bath Olivers  the dry baked biscuits invented by Dr William Oliver, physician to the Mineral Water Hospital in 1740. Oliver was an early anti-obesity campaigner, writing a "Practical Essay on the Use and Abuse of warm Bathing in Gluty Cases". Local legend has it that he bequeathed the recipe for his low calorie biscuits to his coachman, a Mr Atkins, along with 100 and a hundred sacks of flour. Atkins subsequently opened a shop in Green Street, Bath and became a rich man on the proceeds.


          


          Sport


          The city's best known sporting team is Bath Rugby, a rugby union team which is currently in the Guinness Premiership league and coached by Steve Meeham. It plays in black, blue and white kit with its sponsors' logo, Helphire, on the front of the shirts. The team plays at the Recreation Ground in the city, where it has been since the late 19th century, following its establishment in 1865. The team rose to national prestige during the 1980s, and it has remained one of the best rugby teams in the country. Its first major honour was winning the John Player Cup four years consecutively from 1984 until 1987. The team then led the Courage league for six consecutive seasons, from 1988/1989 until 1995/1996, during which time it also won the Pilkington Cup in 1989, 1990, 1992, 1994, 1995 and 1996. It finally won the Heineken Cup in the 1997/1998 season, and topped the Zrich (now Guinness) Premiership in 2003/2004.


          The team's current squad includes several members who also play in the English national elite team including: Steve Borthwick, Lee Mears, Matt Stevens, Olly Barkley, David Flatman and Danny Grewcock. Colston's Collegiate School, Bristol has had a large input in the team over the past decade, providing current 1st XV squad members Barkley, Bell, Brooker, Crockett, Davey, Davis, Delve, Hawkins, Mears and Smith. The former England Rugby Team Manager Andy Robinson used to play for Bath Rugby team and was Captain and later Coach. While in the Bath team, he was a Physical Education, Rugby and Mathematics teacher at King Edward's School, North Road, Bath. Both of Robinson's predecessors, Clive Woodward and Jack Rowell, were also former Bath coaches and managers.


          Bath City F.C. and Team Bath F.C. (affiliated with the University of Bath) are the major football teams, both of which are in the Southern Football League. In 2002, Team Bath became the first university team to enter the FA Cup in 120 years, and advanced through four qualifying rounds to the first round proper. Unlike the city's rugby team, Bath City have never attained an elite status in English football; its highest position has been seventh in the Football Conference in the 1992/1993 season. The University's team was established in 1999, while the city team has existed since before 1908 (when it entered the Western League). Bath City F.C. play their games at Twerton Park. Current players include Scott Partridge, Jim Rollo, Andy Sandell and former South African international goalkeeper Paul Evans.


          Cricket is played at the Bath Cricket Club, located, like the rugby Recreation Ground, east of the river, near Pulteney Bridge. The cricket ground is the venue for the annual Bath Cricket Festival which sees Somerset County Cricket Club play several games.


          Bath also has a thriving biking community, with places for biking including Royal Victoria Park, 'The Tumps' in Odd Down, the jumps on top of Lansdown, and Prior Park. Places for biking near Bath include Brown's Folly in Batheaston and Box Woods, in Box.


          The Recreation Ground is also home to Bath Croquet Club, which was re-formed in 1976 and is affiliated with the South West Federation of Croquet Clubs.


          TeamBath is the umbrella name for all of the University of Bath sports teams, including the aforementioned football club. Other sports for which TeamBath is noted are athletics, badminton, basketball, bob skeleton, bobsleigh, hockey, judo, modern pentathlon, netball, rugby, swimming, tennis and triathlon.


          Bath is also the home of the Bath American Football Club, which has been playing American Football in the city since 2001. It caters for Youth and Junior levels of play.


          The Bath Half Marathon is run annually through the city streets, with over 10,000 runners. The City of Bath Triathlon takes place annually at the University of Bath.


          


          Business


          The city lies at the junction of the Kennet and Avon Canal and the navigable River Avon. It has a station on the main line from London to Bristol, which was built by the Great Western Railway. At one time, it was also served by the Midland Railway, and by the Somerset and Dorset Joint Railway.


          Today, its once-important manufacturing sector is much diminished, but it has notable software, publishing and service-oriented industries, in addition to tourism. The magazine publisher Future Publishing is one of Bath's bigger employers. The firm publishes over 100 magazines, including many in the computer and video gaming sector. Other main employers are the Ministry of Defence, although a number of MOD offices have moved to Bristol; the National Health Service, and Helphire Group plc an Accident Management Company specialising in non-fault motor accidents. Bath is also the home of Buro Happold and Future Publishing. The city contains many small single-shop or restaurant-based businesses which serve niche markets and are primarily supported by tourism.


          


          Tourism
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          Bath's principal industry is tourism. whose visits mainly fall into the categories of heritage tourism or cultural tourism. All significant stages of the history of England are represented within the city, from the Roman Baths (including their significant Celtic presence), to Bath Abbey and the Royal Crescent, to Thermae Bath Spa in the 2000s.


          The size of the tourist industry is reflected in the almost 300 places of accommodationincluding over 80 hotels, and over 180 Bed and Breakfastsmany of which are located in Georgian buildings and have five-star ratings - a good example being 3 Abbey Green. The city also contains approximately 100 restaurants, and a similar number of public houses and bars. Several companies offer open-top bus tours around the city, as well as tours on foot and on the river.


          The tourist season is mainly the summer, though there is a year-round presence of tourists. While many come to Bath to see the city in general, some are attracted to particular aspects of the city, such as the Jane Austen landmarks or the Roman Baths.


          


          The Spa


          In 2006, with the opening of Thermae Bath Spa, the city has attempted to recapture its historical position as the only town in the United Kingdom offering visitors the opportunity to bathe in naturally heated spring waters.


          


          Twinned towns


          Bath has four twinned towns:


          
            	[image: Flag of Hungary] Kaposvr, Hungary

          


          


          Transport


          Bath is served by the Bath Spa railway station (designed by Isambard Kingdom Brunel), which has regular connections to London Paddington, Bristol Temple Meads, Cardiff Central, Swansea, Exeter, Plymouth and Penzance (see Great Western Main Line), and also Westbury, Warminster, Salisbury, Southampton, Portsmouth and Brighton (see Wessex Main Line). Services are provided by First Great Western. There is a suburban station on the main line, Oldfield Park, which has a limited commuter service to Bristol. The charming Green Park station, was once operated by the Somerset and Dorset Joint Railway. The line (always steam driven) climbed over the Mendips and served many towns and villages on its 71 mile run to Bournemouth. Sadly this most splendid example of an English rural line was closed by Beeching in March 1966, with few remaining signs of its existence. However Bath Green Park station building survives and now houses a number of shops.


          Though Bath does not have an airport, the city is not far from Bristol International Airport, which may be reached by car and by bus or taxi, and by rail via Bristol Temple Meads or Nailsea and Backwell.


          National Express operates coach services from Bath to a number of cities. Internally, Bath has a large number of bus routes run by the First Group, with services to surrounding towns and cities. There are two other companies running open top double-decker bus tours around the city.


          


          Architecture
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          Of Bath's notable buildings, Bath Abbey is one of the most striking. Whilst appearing very old, it is of more recent construction than most of Britain's many ancient Abbeys and cathedrals. Originally a Norman church on earlier foundations, it was rebuilt in the early 16th century and transformed into a gothic fantasy of flying buttresses with crocketed pinnacles decorating a crenelated and pierced parapet. The style of architecture employed is known as late Perpendicular. The choir and transepts have a fine fan vault by Robert and William Vertue, who worked on the fan vault at King's College Chapel, Cambridge and designed similar vaulting in the Henry VII chapel at Westminster Abbey. The nave was given a matching vault in the 19th century. The building is lit by 52 windows.


          The dominant style of architecture in Bath is Georgian; this evolved from the Palladian revival style which became popular in the early 18th century. Many of the prominent architects of the day were employed in the development of the city, and as a result Bath has many fine terraces of what appear to be elegant townhouses. However, the original purpose of much of Bath's fine architecture is concealed by the honey-coloured classical facades; in an era before the advent of the luxury hotel, these apparently elegant residences were frequently purpose-built rooming or lodging houses, where visitors to the city could hire a room, a floor, or (according to their means) an entire house for the duration of their visit, and be waited on by the house's communal servants. One example of this kind of aspirational deception is found on the north side of Queen Square. This development was designed to appear from the front as a single residence of palatial proportions, but inside seven more modest residences were concealed.


          " The Circus" is one of the most splendid examples of town planning in the city. Three long, curved terraces designed by the elder John Wood form a circular space or theatre intended for civic functions and games. The games give a clue to the design, the inspiration behind which was the Colosseum in Rome. Like the Coliseum, the three facades have a different order of architecture on each floor: Doric on the ground level, then Ionic on the piano nobile and finishing with Corinthian on the upper floor, the style of the building thus becoming progressively more ornate as it rises. Wood never lived to see his unique example of town planning completed, as he died five days after personally laying the foundation stone on May 18, 1754.
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          The best known of Bath's terraces is the Royal Crescent, built between 1767 and 1774 and designed by the younger John Wood. But all is not what it seems; while Wood designed the great curved facade of what appears to be about 30 houses with Ionic columns on a rusticated ground floor, that was the extent of his input. Each purchaser bought a certain length of the facade, and then employed their own architect to build a house to their own specifications behind it; hence what appears to be two houses is sometimes one. This system of elegant town planning is betrayed at the rear of the crescent: while the front is completely uniform and symmetrical, the rear is a mixture of differing roof heights, juxtapositions and fenestration. This "all to the front and no rear" architecture occurs repeatedly in Bath.


          Around 1770 the eminent neoclassical architect Robert Adam designed Pulteney Bridge, using as the prototype for the three-arched bridge spanning the Avon an original, but unused, design by Palladio for the Rialto Bridge in Venice. Thus, Pulteney Bridge became not just a means of crossing the river, but also a shopping arcade. Along with the Rialto Bridge, is one of the very few surviving bridges in Europe to serve this dual purpose. It has been substantially altered since it was built. The bridge was named after Frances and William Johnstone Pulteney, the owners of the Bathwick estate for which the bridge provided a link to the rest of Bath.


          The heart of the Georgian city was the Pump Room, which, together with its associated Lower Assembly Rooms, was designed by Thomas Baldwin, a local builder who was responsible for many other buildings in the city, including the terraces in Argyle Street. Baldwin rose rapidly, becoming a leader in Bath's architectural history. In 1776 he was made the chief City Surveyor, and in 1780 became Bath City Architect. In 1776 he designed the Bath Guildhall, where his design of the interior produced what is considered one of the finest neo-classical interiors in the country. Great Pulteney Street, where he eventually lived, is another of his finest works: this wide boulevard, constructed circa 1789 and over 1000 ft (300m) long and 100 ft (30m) wide, is one of England's most attractive thoroughfares, and is lined on both sides by Georgian terraces.


          Architecturally, Bath is one of the most balanced cities in England, and is an unusual example of coherent town planning combined with well-executed and diverse architectural styles. None the less, in the 1960s and early 1970s some parts of Bath were unsympathetically redeveloped, resulting in the loss of some 18th and 19th century buildings. This process was largely halted by a popular campaign which drew strength from the publication of Adam Fergusson's The Sack of Bath.
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          Education


          Bath has two universities, The University of Bath and Bath Spa University. The former was established in 1966 and has grown to become a leading university in the United Kingdom, present in many top 10 lists and rated as excellent, the highest rating on government scales, in 14 subjects. The university is known, academically, for the physical sciences, mathematics, management and technology. It is also well known for its sports, which it plays under the name Team Bath. In football, Team Bath F.C. was, in the 2002/2003 season, the first university team to reach the FA Cup first round since 1880.


          Bath Spa University was first granted degree-awarding powers in 1992 as a university college (Bath Spa University College), before being granted university status in August 2005. It has schools in the following subject areas: Art and Design, Education, English and Creative Studies, Historical and Cultural Studies, Music and the Performing Arts, and Social Sciences.


          The city contains one A-Level college, City of Bath College, and several sixth forms (schools which contain A-Level awarding departments) as part of both state, private, and public schools.


          
            
              	Secondary School

              	Type

              	Results

              	Website
            


            
              	State-funded Schools
            


            
              	Beechen Cliff School

              	boys-only with co-educational sixth form

              	

              	
            


            
              	Culverhay School

              	boys-only with sixth form

              	

              	
            


            
              	Hayesfield School Technology College

              	girls-only with co-educational sixth form

              	

              	
            


            
              	Oldfield School

              	girls-only with co-educational sixth form

              	

              	
            


            
              	Ralph Allen School

              	co-educational with sixth form

              	

              	
            


            
              	St Gregory's Catholic College

              	co-educational with no sixth form

              	

              	
            


            
              	St Mark's CofE School

              	co-educational with no sixth form

              	

              	
            


            
              	Independent Schools
            


            
              	King Edward's School

              	co-educational with sixth form

              	

              	
            


            
              	Kingswood School

              	co-educational with sixth form

              	

              	
            


            
              	Prior Park College

              	co-educational with sixth form

              	

              	
            


            
              	Royal High School

              	girls-only with sixth form

              	

              	
            

          


          Many notable people, such as Sir Roger Bannister, MP Ann Widdecombe, comedian Bill Bailey, theatrical producer Cameron Mackintosh, singer and musician Curt Smith, archaeologist Helen Geake and Cardinal Cormac Murphy-O'Connor, went to school in Bath.


          Places of interest
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                	Abbey/Priory/Cathedral
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                	Amusement/Theme Park
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                	Castle
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                	English Heritage
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                	Forestry Commission
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                	Historic House
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                	Museums (free/not free)
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                	Zoo
              

            

          


          
            
              	
                
                  	Central Bath
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                      	Museum of Costume [image: Non-free museum]

                    

                  


                  	Bath Abbey


                  	Building of Bath Museum [image: Non-free museum]


                  	Royal Crescent

                    
                      	No.1 Royal Crescent [image: Historic house]

                    

                  


                  	Royal Victoria Park and Botanical Gardens


                  	Sally Lunn's Refreshment House & Museum [image: Non-free museum]

                

              

              	
                
                  	Greater Bath

                


                
                  	Cleveland Bridge


                  	Kennet and Avon Canal


                  	Lansdown Crescent

                


                
                  	Outskirts of Bath
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                  	Near to Bath

                


                
                  	Battle of Lansdowne


                  	Claverton Pumping Station


                  	Dundas Aqueduct


                  	St Catherine's Court [image: National Trust]

                

              
            

          


          


          Famous Bathonians
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              	Batman
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              Second printing cover to Batman #608 (Oct. 2002).

              Art by Jim Lee (pencils) and Scott Williams (inks).
            


            
              	Publication information
            


            
              	Publisher

              	DC Comics
            


            
              	First appearance

              	Detective Comics #27

              (May 1939)
            


            
              	Created by

              	Bob Kane

              Bill Finger
            


            
              	In story information
            


            
              	Alter ego

              	Bruce Wayne
            


            
              	Team affiliations

              	Batman Family

              Justice League

              Wayne Enterprises

              Outsiders
            


            
              	Notable aliases

              	Matches Malone
            


            
              	Abilities

              	Genius-level intelligence,

              Master detective,

              Master escapologist,

              Peak human physical condition,

              Martial arts master,

              Access to high tech equipment
            

          


          Batman (originally referred to as the Bat-Man and still referred to at times as the Batman) is a fictional character, a comic book superhero co-created by artist Bob Kane and writer Bill Finger (although only Kane receives official credit) and published by DC Comics. The character made his first appearance in Detective Comics #27 (May 1939).


          Batman's secret identity is Bruce Wayne, a wealthy industrialist, playboy, and philanthropist. Witnessing the murder of his parents as a child leads him to train himself to physical and intellectual perfection and don a bat-themed costume in order to fight crime. Batman operates in the fictional Gotham City, assisted by various supporting characters including his sidekick Robin and his butler Alfred Pennyworth, and fights an assortment of villains influenced by the characters' roots in film and pulp magazines. Unlike most superheroes, he does not possess any superpowers; he makes use of intellect, detective skills, science and technology, wealth, physical prowess, and intimidation in his war on crime.


          Batman became a popular character soon after his introduction, and eventually gained his own title, Batman. As the decades wore on, differing takes on the character emerged. The late 1960s Batman television series utilized a camp aesthetic associated with the character for years after the show ended. Various creators worked to return the character to his dark roots, culminating in the 1986 miniseries Batman: The Dark Knight Returns, by writer-artist Frank Miller. That and the success of director Tim Burton's 1989 Batman motion picture helped reignite popular interest in the character. A cultural icon, Batman has been licensed and adapted into a variety of media, from radio to television and film, and appears on a variety of merchandise sold all over the world.


          


          Publication history


          


          Creation


          In early 1938, the success of Superman in Action Comics prompted editors at the comic book division of National Publications (the future DC Comics) to request more superheroes for its titles. In response, Bob Kane created "the Bat-Man". Collaborator Bill Finger recalled Kane


          
            
              	

              	...had an idea for a character called 'Batman', and he'd like me to see the drawings. I went over to Kane's, and he had drawn a character who looked very much like Superman with kind of ... reddish tights, I believe, with boots ... no gloves, no gauntlets ... with a small domino mask, swinging on a rope. He had two stiff wings that were sticking out, looking like bat wings. And under it was a big sign ... BATMAN.

              	
            

          


          Finger offered such suggestions as giving the character a cowl instead of a simple domino mask, a cape instead of wings, and gloves, and removing the red sections from the original costume.. Finger said he devised the name Bruce Wayne for the character's secret identity: "Bruce Wayne's first name came from Robert Bruce, the Scottish patriot. Wayne, being a playboy, was a man of gentry. I searched for a name that would suggest colonialism. I tried Adams, Hancock ... then I thought of Mad Anthony Wayne". Various aspects of Batman's personality, character history, visual design and equipment were inspired by contemporary popular culture of the 1930s, including movies, pulp magazines, comic strips, newspaper headlines, and even aspects of Kane himself. Kane noted especially the influence of the films The Mark of Zorro (1920) and The Bat Whispers (1930) in the creation of the iconography associated with the character, while Finger drew inspiration from literary characters Doc Savage, The Shadow, and Sherlock Holmes in his depiction of Batman as a master sleuth and scientist.


          Kane himself, in his 1989 autobiography, detailed Finger's contributions to Batman creation:


          
            
              	

              	One day I called Bill and said, 'I have a new character called the Bat-Man and I've made some crude, elementary sketches I'd like you to look at'. He came over and I showed him the drawings. At the time, I only had a small domino mask, like the one Robin later wore, on Batman's face. Bill said, 'Why not make him look more like a bat and put a hood on him, and take the eyeballs out and just put slits for eyes to make him look more mysterious?' At this point, the Bat-Man wore a red union suit; the wings, trunks, and mask were black. I thought that red and black would be a good combination. Bill said that the costume was too bright: 'Colour it dark gray to make it look more ominous'. The cape looked like two stiff bat wings attached to his arms. As Bill and I talked, we realized that these wings would get cumbersome when Bat-Man was in action, and changed them into a cape, scalloped to look like bat wings when he was fighting or swinging down on a rope. Also, he didn't have any gloves on, and we added them so that he wouldn't leave fingerprints.

              	
            

          


          Kane signed away ownership in the character in exchange for, among other compensation, a mandatory byline on all Batman comics. This byline did not, originally, say "Batman created by Bob Kane"; his name was simply written on the title page of each story. The name disappeared from the comic book in the mid-1960s, replaced by credits for each story's actual writer and artists. In the late 1970s, when Jerry Siegel and Joe Shuster began receiving a "created by" credit on the Superman titles, along with William Moulton Marston being given the byline for creating Wonder Woman, Batman stories began saying "Created by Bob Kane" in addition to the other credits.


          Finger did not receive the same recognition. While he had received credit for other DC work since the 1940s, he began, in the 1960s, to receive limited acknowledgement for his Batman writing; in the letters page of Batman #169 (Feb. 1965) for example, editor Julius Schwartz names him as the creator of the Riddler, one of Batman's recurring villains. However, Finger's contract left him only with his writing page rate and no byline. Kane wrote, "Bill was disheartened by the lack of major accomplishments in his career. He felt that he had not used his creative potential to its fullest and that success had passed him by". At the time of Finger's death in 1974, DC had not officially credited Finger as Batman co-creator.


          Jerry Robinson, who also worked with Finger and Kane on the strip at this time, has criticized Kane for failing to share the credit. He recalled Finger resenting his position, stating in a 2005 interview with The Comics Journal,


          
            
              	

              	Bob made him more insecure, because while he slaved working on Batman, he wasn't sharing in any of the glory or the money that Bob began to make, which is why... [he was] going to leave [Kane's employ]. ... [Kane] should have credited Bill as co-creator, because I know; I was there. ... That was one thing I would never forgive Bob for, was not to take care of Bill or recognize his vital role in the creation of Batman. As with Siegel and Shuster, it should have been the same, the same co-creator credit in the strip, writer and artist.

              	
            

          


          Although Kane initially rebutted Finger's claims at having created the character, writing in a 1965 open letter to fans that "it seemed to me that Bill Finger has given out the impression that he and not myself created the ''Batman, t' ( sic) as well as Robin and all the other leading villains and characters. This statement is fraudulent and entirely untrue." Kane himself also commented on Finger's lack of credit. "The trouble with being a 'ghost' writer or artist is that you must remain rather anonymously without 'credit'. However, if one wants the 'credit', then one has to cease being a 'ghost' or follower and become a leader or innovator." In 1989, Kane revisited Finger's situation, recalling in interview,


          
            
              	

              	In those days it was like, one artist and he had his name over it [the comic strip]--the policy of DC in the comic books was, if you can't write it, obtain other writers, but their names would never appear on the comic book in the finished version. So Bill never asked me for it [the byline] and I never volunteered--I guess my ego at that time. And I felt badly, really, when he [Finger] died.

              	
            

          


          


          Early years


          


          The first Batman story, "The Case of the Chemical Syndicate," was published in Detective Comics #27 (May 1939). Finger said, "Batman was originally written in the style of the pulps" and this influence was evident with Batman showing little remorse over killing or maiming criminals and was not above using firearms. Batman proved a hit character, and he received his own solo title in 1940, while continuing to star in Detective Comics. By that time, National was the top-selling and most influential publisher in the industry; Batman and the company's other major hero, Superman, were the cornerstones of the company's success. The two characters were featured side-by-side as the stars of World's Finest Comics, which was originally titled World's Best Comics when it debuted in fall 1940. Creators including Jerry Robinson and Dick Sprang also worked on the strips during this period.


          Over the course of the first few Batman strips elements were added to the character and the artistic depiction of Batman evolved. Kane noted within six issues he drew the character's jaw more pronounced and lengthened the ears on the costume; "About a year later he was almost the full figure, my mature Batman," Kane said. Arie Kaplan, writing in Masters of the Comic Book Universe Revealed!, has offered the possibility that from issue 28 the art was handled by Sheldon Moldoff, another artist who worked for Bob Kane at the time. Batman's characteristic utility belt was introduced in Detective Comics #29 (July 1939), followed by the batarang and the first bat-themed vehicle in #31 (September 1939), and the character's origin was revealed in #33 (November 1939). The origin unfolded in a two page story, described by comics historian Les Daniels as "the most famous Batman tale of all time". It establishes the brooding persona of Batman, a character driven by the loss of his parents. Written by Bill Finger, we are shown a young Bruce Wayne witnessing the death of his parents as part of a street robbery: 'The boys eyes are wide with terror and shock as the horrible scene is spread before him. "Father...Mother!" "...Dead! Theyre D...Dead." Days later, a curious and strange scene takes place. "And I swear by the spirits of my parents to avenge their deaths by spending the rest of my life warring on all criminals."' The early pulp-influenced portrayal of Batman started to soften in Detective Comics #38 in 1940 with the introduction of Robin, Batman's kid sidekick. Robin was introduced based on Finger's suggestion Batman needed a " Watson" with whom Batman could talk. Sales nearly doubled, despite Kane's preference for a solo Batman, and it sparked a proliferation of "kid sidekicks." The first issue of Batman was notable not only for introducing two of his most persistent antagonists, the Joker and Catwoman, but for one of the stories in the issue where Batman shoots some monstrous giants to death. That story prompted editor Whitney Ellsworth to issue a decree that the character could no longer kill or use a gun. By 1942 the writers and artists behind the Batman comics had established most of the basic elements of the Batman mythos. In the years following World War II, DC Comics "adopted a postwar editorial direction that increasingly de-emphasized social commentary in favour of lighthearted juvenile fantasy." The impact of this editorial approach was evident in Batman comics of the postwar period; removed from the "bleak and menacing world" of the strips of the early 1940s, Batman was instead portrayed as a respectable citizen and paternal figure that inhabited a "bright and colorful" environment.


          [bookmark: 1950-1963]


          1950-1963


          Batman was one of the few superhero characters to be continuously published as interest in the genre waned during the 1950s. In the story "The Mightiest Team In the World" in Superman #76 (June 1952), Batman teams up with Superman for the first time and the pair discovers each other's secret identity. Following the success of this story, World's Finest Comics was revamped so it featured stories starring both heroes together, instead of the separate Batman and Superman features that had been running before. The team-up of the characters was "a financial success in an era when those were few and far between;" this series of stories ran until the book's cancellation in 1986.


          Batman comics were among those criticized when the comic book industry came under scrutiny with the publication of psychologist Fredric Wertham's book Seduction of the Innocent in 1954. Wertham's thesis was that children imitated crimes committed in comic books, and that these works corrupt the morals of the youth. Wertham criticized Batman comics for their supposed homosexual overtones and argued that Batman and Robin were portrayed as lovers. Wertham's criticisms raised a public outcry during the 1950s, eventually leading to the establishment of the Comics Code Authority. The tendency towards a "sunnier Batman" in the postwar years intensified after the introduction of the Comics Code. It has also been suggested by scholars that the characters of Batwoman (in 1956) and Bat-Girl (in 1961) were introduced in part to refute the allegation that Batman and Robin were gay, and the stories took on a campier, lighter feel.


          In the late 1950 Batman stories gradually become more science fiction-oriented, an attempt at mimicking the success of other DC characters that had dabbled in the genre. New characters such as Batwoman, Ace the Bat-Hound, and Bat-Mite were introduced. Batman has adventures involving either odd transformations or dealing with bizarre space aliens. In 1960, Batman debuted as a member of the Justice League of America in The Brave and the Bold #28 (February 1960) and went on to appear in several Justice League comic series starting later that same year.
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          "New Look" Batman and camp


          By 1964, sales on Batman titles had fallen drastically; Bob Kane noted that as a result "[DC was] planning to kill Batman off altogether." Editor Julius Schwartz was soon assigned to the Batman titles and presided over drastic changes. Beginning with 1964's Detective Comics #327 (May 1964)  cover-billed as the "New Look"  Schwartz introduced changes designed to make Batman more contemporary and return him to more detective-oriented stories, including a redesign of Batman's equipment, the Batmobile, and his costume (introducing the yellow ellipse behind the costume's bat-insignia), and brought in artist Carmine Infantino to help in this makeover. The space aliens and characters of the 1950s such as Batwoman, Ace, and Bat-Mite were retired. Batman's erstwhile butler Alfred was killed and replaced with Aunt Harriet, who came to live with Bruce Wayne and Dick Grayson.


          


          The debut of the Batman television series in 1966 had a profound influence on the character. The success of the series increased sales throughout the comic book industry, and Batman reached a circulation of close to 900,000 copies. Elements such as the character of Batgirl and the show's campy nature were introduced into the comics; the series also initiated the return of Alfred. Although both the comics and TV show were successful for a time, the camp approach eventually wore thin and the show was canceled in 1968. In the aftermath the Batman comics themselves lost popularity once again. As Julius Schwartz noted, "When the television show was a success, I was asked to be campy, and of course when the show faded, so did the comic books."


          Starting in 1969, writer Dennis O'Neil and artist Neal Adams made a deliberate effort to distance Batman from the campy portrayal of the 1960s TV series and to return the character to his roots as a "grim avenger of the night." O'Neil said his idea was "simply to take it back to where it started. I went to the DC library and read some of the early stories. I tried to get a sense of what Kane and Finger were after." O'Neil and Adams first collaborated on the story "The Secret of the Waiting Graves" (Detective Comics #395, Jan. 1970). Few stories were true collaborations between O'Neil, Adams, Schwartz, and inker Dick Giordano, and in actuality these men were mixed and matched with various other creators during the 1970s; nevertheless the influence of their work was "tremendous." Giordano said, "We went back to a grimmer, darker Batman, and I think that's why these stories did so well . . . Even today we're still using Neal's Batman with the long flowing cape and the pointy ears." While the work of O'Neil and Adams was popular with fans, the acclaim did little to help declining sales; the same held true with a similarly acclaimed run by writer Steve Englehart and penciler Marshall Rogers in Detective Comics #471-476 (Aug. 1977 - April 1978), which went on to influence the 1989 movie Batman and be adapted for the 1990s animated series. Regardless, circulation continued to drop through the 1970s and 1980s, hitting an all-time low in 1985.


          


          The Dark Knight Returns and modern Batman (1986present)


          


          Frank Miller's 1986 limited series Batman: The Dark Knight Returns, which tells the story of a 50-year-old Batman coming out of retirement in a possible future, reinvigorated the character. The Dark Knight Returns was a financial success and has since become one of the medium's most noted touchstones. The series also sparked a major resurgence in the character's popularity. That year Dennis O'Neil took over as editor of the Batman titles and set the template for the portrayal of Batman following DC's status quo-altering miniseries Crisis on Infinite Earths. O'Neil operated under the assumption that he was hired to revamp the character and as a result tried to instill a different tone in the books than had gone before. One outcome of this new approach was the " Year One" storyline in Batman #404-407 (Feb.-May 1987), where Frank Miller and artist David Mazzucchelli redefined the character's origins. Writer Alan Moore and artist Brian Bolland continued this dark trend with 1988's 48-page one-shot Batman: The Killing Joke, in which the Joker, attempting to drive Commissioner Gordon insane, cripples Gordon's daughter Barbara, and then kidnaps and tortures the commissioner, physically and psychologically.


          The Batman comics garnered major attention in 1988 when DC Comics created a 900 number for readers to call to vote on whether Jason Todd, the second Robin, lived or died. Voters decided in favour of Jason's death by a narrow margin of 28 votes (see Batman: A Death in the Family). The following year drew more attention to the character, due to the release of the feature 1989 film Batman. In addition to the film's multimillion dollar gross and millions more generated in merchandising, the first issue of Legends of the Dark Knight, the first new solo Batman title in nearly fifty years, sold close to a million copies. 1993's " Knightfall" arc introduces a new villain, Bane, who critically injures Batman. Jean-Paul Valley, known as Azrael, is called upon to wear the Batsuit during Bruce Wayne's convalescence. Writers Doug Moench, Chuck Dixon, and Alan Grant worked on the Batman titles during "Knightfall" and would also contribute to other Batman crossovers throughout the 1990s. 1998's " Cataclysm" storyline served as the precursor to 1999's "No Man's Land", a year-long storyline that ran through all the Batman-related titles dealing with the effects of an earthquake-ravaged Gotham City. At the conclusion of "No Man's Land" O'Neil stepped down as editor and was replaced by Bob Schreck. In 2003, writer Jeph Loeb and artist Jim Lee began a 12-issue run on Batman. Lee's first regular comic book work in nearly a decade, the series became #1 on the Diamond Comic Distributors sales chart for the first time since Batman #500 (Oct. 1993). Lee then teamed with Frank Miller on All-Star Batman and Robin, which debuted with the best-selling issue in 2005, as well as the highest sales in the industry since 2003. Batman was featured in major roles in DC's 2005 company-wide crossover Identity Crisis and 2006's Infinite Crisis. Starting in 2006, the regular writers on Batman and Detective Comics were Grant Morrison and Paul Dini, respectively.


          


          Fictional character history


          Batman's history has undergone various revisions, both minor and major. Few elements of the character's history have remained constant. Scholars William Uricchio and Roberta E. Pearson noted in the early 1990s, "Unlike some fictional characters, the Batman has no primary urtext set in a specific period, but has rather existed in a plethora of equally valid texts constantly appearing over more than five decades."


          The central fixed event in the Batman stories is the character's origin story. As a little boy, Bruce Wayne is shocked to see his parents, the physician Dr. Thomas Wayne and his wife Martha, being murdered by a mugger in front of his very eyes. This drives him to fight crime in Gotham City as Batman. In later years, June 26th becomes the established date (Batman Confidential #14) that the murder occurred, and the Batman annually visits the spot in Crime Alley where his parents died.


          Pearson and Uricchio also noted beyond the origin story and such events as the introduction of Robin, "Until recently, the fixed and accuring and hence, canonized, events have been few in number," a situation altered by an increased effort by later Batman editors such as Dennis O'Neil to ensure consistency and continuity between stories.


          


          Golden Age


          


          In Batman's first appearance in Detective Comics #27, he is already operating as a crime fighter. Batman's origin is first presented in Detective Comics #33 in November 1939, and is later fleshed out in Batman #47. As these comics state, Bruce Wayne is born to Dr. Thomas Wayne and his wife Martha, two very wealthy and charitable Gotham City socialites. Bruce is brought up in Wayne Manor and its wealthy splendor and leads a happy and privileged existence until the age of eight, when his parents are killed by a small-time criminal named Joe Chill on their way home from the movie theatre. Bruce Wayne swears an oath to rid the city of the evil that had taken his parents' lives. He engages in intense intellectual and physical training; however, he realizes that these skills alone would not be enough. "Criminals are a superstitious and cowardly lot", Wayne remarks, "so my disguise must be able to strike terror into their hearts. I must be a creature of the night, black, terrible..." As if responding to his desires, a bat suddenly flies through the window, inspiring Bruce to assume the persona of Batman.


          In early strips, Batman's career as a vigilante initially earns him the ire of the police. During this period Wayne has a fiance named Julie Madison. Wayne takes in an orphaned circus acrobat, Dick Grayson, who becomes his sidekick, Robin. Batman also becomes a founding member of the Justice Society of America, although he, like Superman, is an honorary member and thus only participates occasionally. Batman's relationship with the law thaws quickly, and he is made an honorary member of Gotham City's police department. During this time, butler Alfred arrives at Wayne Manor and after deducing the Dynamic Duo's secret identities joins their service.


          


          Silver Age


          The Silver Age of comic books in DC Comics is sometimes held to have begun in 1956 when the publisher introduced Barry Allen as a new, updated version of The Flash. Batman is not significantly changed by the late 1950s for the continuity which would be later referred to as Earth-One. The lighter tone Batman had taken in the period between the Golden and Silver Ages led to the stories of the late 1950s and early 1960s that often feature a large number of science-fiction elements, and Batman is not significantly updated in the manner of other characters until Detective Comics #327 (May 1964), in which Batman reverts to his detective roots, with most science-fiction elements jettisoned from the series.


          


          After the introduction of DC Comics' multiverse in the 1960s, it is retroactively established that stories from the Golden Age star the Earth-Two Batman, a character from a parallel world. This version of Batman partners with and marries the reformed Earth-Two Catwoman, Selina Kyle (as shown in Superman Family #211) and fathers Helena Wayne, who, as the Huntress, becomes (along with the Earth-Two Robin) Gotham's protector once Wayne retires from the position to become police commissioner, a position he occupies until he is killed during one final adventure as Batman. Batman titles however often ignored that a distinction had been made between the pre-revamp and post-revamp Batmen (since unlike The Flash or Green Lantern, Batman comics had been published without interruption through the 1950s) and would on occasion make reference to stories from the Golden Age. Nevertheless, details of Batman's history were altered or expanded upon through the decades. Additions include meetings with a future Superman during his youth, his upbringing by his uncle Philip Wayne (introduced in Batman #208, Jan./Feb. 1969) after his parents' death, and appearances of his father and himself as prototypical versions of Batman and Robin, respectively. In 1980 then-editor Paul Levitz commissioned the Untold Legend of the Batman limited series to thoroughly chronicle Batman's origin and history.


          Batman meets and regularly works with other heroes during the Silver Age, most notably Superman, whom he began regularly working alongside in a series of team-ups in World's Finest Comics, starting in 1954 and continuing through the series' cancellation in 1986. Batman and Superman are usually depicted as close friends. Batman becomes a founding member of the Justice League of America, appearing in its first story in 1960s Brave and the Bold #28. In the 1970s and 1980s, Brave and the Bold became a Batman title, in which Batman teams up with a different DC Universe superhero each month.


          In 1969, Dick Grayson attends college as part of DC Comics' effort to revise the Batman comics. Additionally, Batman also moves from Wayne Manor into a penthouse apartment atop the Wayne Foundation building in downtown Gotham City, in order to be closer to Gotham City's crime. Batman spends the 1970s and early 1980s mainly working solo, with occasional team-ups with Robin and/or Batgirl. Batman's adventures also become somewhat darker and more grim during this period, depicting increasingly violent crimes, including the first appearance (since the early Golden Age) of an insane, murderous Joker, and the arrival of Ra's Al Ghul. In the 1980s, Dick Grayson becomes Nightwing.


          In the final issue of Brave and the Bold in 1983, Batman quits the Justice League and forms a new group called the Outsiders. He serves as the team's leader until Batman and the Outsiders #32 (1986) and the comic subsequently changed its title.


          


          Modern Batman


          After the 12-issue limited series Crisis on Infinite Earths, DC Comics rebooted the histories of some major characters in an attempt at updating them for contemporary audiences. Frank Miller retold Batman's origin in the storyline Year One from Batman #404-407, which emphasizes a grittier tone in the character. Though the Earth-Two Batman is erased from history, many stories of Batman's Silver Age/Earth-One career (along with an amount of Golden Age ones) remain canonical in the post-Crisis universe, with his origins remaining the same in essence, despite alteration. For example, Gotham's police are mostly corrupt, setting up further need for Batman's existence. While Dick Grayson's past remains much the same, the history of Jason Todd, the second Robin, is altered, turning the boy into the orphan son of a petty crook, who tries to steal the tires from the Batmobile. Also removed is the guardian Phillip Wayne, leaving young Bruce to be raised by Alfred. Additionally, Batman is no longer a founding member of the Justice League of America, although he becomes leader for a short time of a new incarnation of the team launched in 1987. To help fill in the revised backstory for Batman following Crisis, DC launched a new Batman title called Legends of the Dark Knight in 1989 and has published various miniseries and one-shot stories since then that largely take place during the "Year One" period. Various stories from Jeph Loeb and Matt Wagner also touch upon this era.


          


          In 1988's " Batman: A Death in the Family" storyline from Batman #426-429 Jason Todd, the second Robin, is killed by the Joker. Subsequently Batman takes an even darker, often excessive approach to his crimefighting. Batman works solo until the decade's close, when Tim Drake becomes the new Robin. In 2005 writers resurrected the Jason Todd character and have pitted him against his former mentor.


          Many of the major Batman storylines since the 1990s have been inter-title crossovers that run for a number of issues. In 1993, the same year that DC published the " Death of Superman" storyline, the publisher released the " Knightfall" storyline. In the storyline's first phase, the new villain Bane paralyzes Batman, leading Wayne to ask Azrael to take on the role. After the end of "Knightfall", the storylines split in two directions, following both the Azrael-Batman's adventures, and Bruce Wayne's quest to become Batman once more. The story arcs realign in "KnightsEnd", as Azrael becomes increasingly violent and is defeated by a healed Bruce Wayne. Wayne hands the Batman mantle to Dick Grayson (then Nightwing) for an interim period, while Wayne trains to return to his role as Batman.


          1994's company-wide crossover Zero Hour changes aspects of DC continuity again, including those of Batman. Noteworthy among these changes is that the general populace and the criminal element now considers Batman an urban legend rather than a known force. Similarly, the Waynes' killer is never caught or identified, effectively removing Joe Chill from the new continuity, rendering stories such as "Year Two" non-canon.


          Batman once again becomes a member of the Justice League during Grant Morrison's 1996 relaunch of the series, titled JLA. While Batman contributes greatly to many of the team's successes, the Justice League is largely uninvolved as Batman and Gotham City face catastrophe in the decade's closing crossover arc. In 1998's " Cataclysm" storyline, Gotham City is devastated by an earthquake. Deprived of many of his technological resources, Batman fights to reclaim the city from legions of gangs during 1999's " No Man's Land." While Lex Luthor rebuilds Gotham at the end of the "No Man's Land" storyline, he then frames Bruce Wayne for murder in the "Bruce Wayne: Murderer?" and " Bruce Wayne: Fugitive" story arcs; Wayne is eventually acquitted.


          DC's 2005 limited series Identity Crisis, reveals that JLA member Zatanna had edited Batman's memories, leading to his deep loss of trust in the rest of the superhero community. Batman later creates the Brother I satellite surveillance system to watch over the other heroes. Its eventual co-opting by Maxwell Lord is one of the main events that leads to the Infinite Crisis miniseries, which again restructures DC continuity. In Infinite Crisis #7, Alexander Luthor, Jr. mentions that in the newly rewritten history of the "New Earth", created in the previous issue, the murderer of Martha and Thomas Wayne  again, Joe Chill  was captured, thus undoing the retcon created after Zero Hour. Batman and a team of superheroes destroy Brother Eye and the OMACs. Following Infinite Crisis, Bruce Wayne, Dick Grayson, and Tim Drake retrace the steps Bruce had taken when he originally left Gotham City, to "rebuild Batman". In the " Face the Face" storyline, Batman and Robin return to Gotham City after their year-long absence. At the end of the story arc, Bruce adopts Tim as his son. The follow-up story arc in Batman, " Batman & Son", introduces Damian Wayne, who is Batman's son with Talia al Ghul. Batman, along with Superman and Wonder Woman, reforms the Justice League in the new Justice League of America series, and is leading the newest incarnation of the Outsiders.


          


          Characterization


          Batman's primary character traits can be summarized as "wealth; physical prowess; deductive abilities and obsession." The details and tone of Batman's characterization have varied over the years due to different intrepretations. Dennis O'Neil noted that character consistency wasn't a major concern during earlier editorial regimes; he said, "Julie Schwartz did a Batman in Batman and Detective and Murray Boltinoff did a Batman in the Brave and the Bold and apart from the costume they bore very little resemblance to each other. Julie and Murray did not coordinate their efforts, did not pretend to, did not want to, were not asked to. Continuity was not important in those days."


          A main component that defines Batman as a character is his origin story. Bob Kane said he and Bill Finger discussed the character's background and decided that "there's nothing more traumatic than having your parents murdered before your eyes." Batman is thus driven to fight crime in order to avenge the death of his parents. While details of Batman's origin have varied from version to version, the "reiteration of the basic origin events holds together otherwise divergent expressions" of the character. The origin is the source of many of the character's traits and attributes, which play out in many of the character's adventures.


          Batman is often treated as a vigilante by other characters in his stories. Frank Miller views the character as "a dionysian figure, a force for anarchy that imposes an individual order." Dressed as a bat, Batman deliberately cultivates a frightening persona in order to aid him in crime fighting.


          


          Bruce Wayne


          In his secret identity, Batman is Bruce Wayne, a wealthy businessman who lives in Gotham City. Like Superman, the prominent persona of Batman's dual identities varies with time. Modern-age comics have tended to portray "Bruce Wayne" as the facade, with "Batman" as the truer representation of his personality (in counterpoint to the post-Crisis Superman, whose "Clark Kent" persona is the 'real' personality, and "Superman" is the act).


          To the world at large, Bruce Wayne is often seen as an irresponsible, superficial playboy who lives off his family's personal fortune (amassed when Bruce's family invested in Gotham real estate before the city was a bustling metropolis) and the profits of Wayne Enterprises, a major private technology firm that he inherits. However, Wayne is also known for his contributions to charity, notably through his Wayne Foundation charity. Bruce creates the playboy public persona to aid in throwing off suspicion of his secret identity, often acting dim-witted and self-absorbed to further the act.


          


          Supporting characters


          


          Batman's interactions with the characters around him, both heroes and villains, help to define the character. Commissioner James "Jim" Gordon, Batman's ally in the Gotham City police, debuted along with Batman in Detective Comics #27 and has been a consistent presence since then. However, the most important supporting role in the Batman mythos is filled by the hero's young sidekick Robin. The first Robin, Dick Grayson, eventually leaves his mentor and becomes the hero Nightwing. The second Robin, Jason Todd, is beaten to death by the Joker but later returns as an adversary. Tim Drake, the third Robin, first appears in 1989 and has gone on to star in his own comic series. Alfred, Bruce Wayne's loyal butler, father figure, and one of the few to know his secret identity, "[lends] a homey touch to Batman's environs and [is] ever ready to provide a steadying and reassuring hand" to the hero and his sidekick.


          Batman is at times a member of superhero teams such as the Justice League of America and the Outsiders. Batman has often been paired in adventure with his Justice League teammate Superman, notably as the co-stars of World's Finest and Superman/Batman series. In pre-Crisis continuity, the two are depicted as close friends; however, in current continuity, they have a mutually respectful but uneasy relationship, with an emphasis on their differing views on crimefighting and justice.


          Batman is involved romantically with many women throughout his various incarnations. These range from society women such as Vicki Vale and Silver St. Cloud, to allies like Sasha Bordeaux, to even villainesses such as Catwoman and Talia al Ghul. While these relationships tend to be short, Batman's attraction to Catwoman is present in nearly every version and medium in which the characters appear. Authors have gone back and forth over the years as to how Batman manages the 'playboy' aspect of Bruce Wayne's personality; at different times he embraces or flees from the women interested in attracting "Gotham's most eligible bachelor".


          Other supporting characters in Batman's world include former Batgirl Barbara Gordon, Commissioner Gordon's daughter who, now confined to a wheelchair due to a gunshot wound inflicted by the Joker, serves the superhero community at large as the computer hacker Oracle; Azrael, a would-be assassin who replaces Bruce Wayne as Batman for a time; Cassandra Cain, an assassin's daughter whose allegiance is put in scrutiny after a stint as Batgirl, Batwoman, a young socialite who operates in Gotham City during Batman's absence following Infinite Crisis; Huntress, the sole surviving member of a mob family turned Gotham vilgilante who has worked with Batman on occasion; Ace the Bat-Hound, Batman's pet dog; and Bat-Mite, an extra-dimensional imp who adores Batman.


          


          Enemies


          


          Batman faces a variety of foes ranging from common criminals to outlandish supervillains. Many Batman villains mirror aspects of the hero's character and development, often having tragic origin stories that lead them to a life of crime. Batman's "most implacable foe" is the Joker, a clownlike criminal who as a "personification of the irrational" represents "everything Batman [opposes]." Other recurring antagonists include Catwoman, the Penguin, Two-Face, the Riddler, Scarecrow, Mister Freeze, Poison Ivy, Ra's Al Ghul, and Bane, among many others.



          


          Cultural impact


          Batman has become a pop culture icon, recognized around the world. The character's presence has extended beyond his comic book origins; events such as the release of the 1989 Batman film and its accompanying merchandising "brought the Batman to the forefront of public consciousness." In an article commemorating the sixtieth anniversary of the character, The Guardian wrote, "Batman is a figure blurred by the endless reinvention that is modern mass culture. He is at once an icon and a commodity: the perfect cultural artefact for the 21st century." In addition, media outlets have often used the character in trivial and comprehensive surveys- Forbes Magazine estimated Bruce Wayne to be the 7th-richest fictional character with his $6.8billion fortune while BusinessWeek listed the character as one of the ten most intelligent superheroes appearing in American comics.
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              The Battle of Agincourt, 15th century miniature
            


            
              	
                
                  
                    	Date

                    	25 October ( Saint Crispin's Day) 1415
                  


                  
                    	Location

                    	Agincourt, France
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                    	Decisive English victory
                  

                

              
            


            
              	Belligerents
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              	Commanders
            


            
              	Henry V of England

              	Charles d'Albret  
            


            
              	Strength
            


            
              	About 5,900 (but see Modern re-assessment). 5/6 archers, 1/6 dismounted men-at-arms.

              	Between 20,000 and 30,000 (but see Modern re-assessment). Estimated to be 1/6 crossbowmen and archers, 1/2 dismounted men-at-arms, 1/3 mounted knights.
            


            
              	Casualties and losses
            


            
              	At least 112 dead, unknown wounded

              	7,000-10,000 (mostly killed) and about 1,500 noble prisoners
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          The Battle of Agincourt was fought on Friday 25 October 1415 ( Saint Crispin's Day), in northern France as part of the Hundred Years' War.


          The armies involved were those of Kings Henry V of England and Charles VI of France. Charles did not command the French army himself, as he was incapacitated. The French were commanded by Constable Charles d'Albret and various prominent French noblemen of the Armagnac party. The battle is notable for the use of the English longbow, which Henry used in very large numbers, with longbowmen forming the vast majority of his army. The battle was also immortalised by William Shakespeare as the centrepiece of his play Henry V.


          


          Campaign


          Henry V invaded France for several reasons. He hoped that by fighting a popular foreign war, he would strengthen his position at home. He wanted to improve his finances by gaining revenue-producing lands, lands he believed had been stolen from him by the King of France. As was the international custom at the time, nobles taken prisoner would be ransomed by the relatives of the loser in exchange for their return. Evidence also suggests that several lords in the region of Normandy promised Henry their lands when they died, but the King of France took their lands and described it as 'confiscating'.


          Henry's army landed in northern France on 13 August 1415 and besieged the port of Harfleur with an army of about 12,000. The siege took longer than expected. The town surrendered on 22 September, and the English army did not leave until 8 October. The campaign season was coming to an end, and the English army had suffered many casualties through disease. Henry decided to move most of his army (roughly 7,000) to the port of Calais, the English stronghold in northern France, where they could re-equip over the winter.


          During the siege, the French had raised an army which assembled around Rouen. This was not a feudal army, as sometimes has been said, but an army paid through a system very similar to the English. The French hoped to raise 9,000 troops, but the army was not ready in time to relieve Harfleur. Then after Henry V marched to the north, the French moved to blockade them along the Somme river. They were successful for a time, forcing Henry to move south, away from Calais, to find a ford. The English finally crossed the Somme south of Pronne, at Bthencourt and Voyennes and resumed marching north. Without the river protection, the French were hesitant to force a battle. They shadowed Henry's army while calling a semonce des nobles, calling on local nobles to join the army. By October 24 both armies faced each other for battle, but the French declined, hoping for the arrival of more troops. The next day the French initiated negotiations as a delaying tactic, but Henry ordered his army to advance and to start a battle that, given the state of his army, he would have preferred to avoid. The English had very little food, had marched 260 miles in two-and-a-half weeks, were suffering from sickness such as dysentery, and faced much larger numbers of well equipped French men at arms. However Henry needed to get to the safety of Calais, and knew if he waited, the French would get more reinforcements.


          The French suffered a catastrophic defeat, not just in terms of the sheer numbers killed, but also because of the number of high-ranking nobles lost. Henry was able to fulfil all his objectives. He was recognised by the French in the Treaty of Troyes (1420) as the regent and heir to the French throne. This was cemented by his marriage to Catherine of Valois, the daughter of King Charles VI.


          


          Battle


          


          Situation


          Henry V and his troops were marching to Calais to embark for England when he was intercepted by French forces which outnumbered his. English effectiveness and readiness was questionable as a result of their prior maneuvers consisting of an 18 day march across 250 miles of hostile territory under constant harassment. They suffered from dysentery, exhaustion and were further hampered by inclement weather.


          The lack of reliable and consistent sources makes it very difficult to accurately estimate the numbers on both sides. Estimates used by recent historians vary from 6,000 to 9,000 for the English, and from about 12,000 to about 36,000 for the French. Some modern research has questioned whether the English were as outnumbered as traditionally thought (see below). The English were probably not outnumbered as badly as the legend would have it; many modern British historians (for example, Juliet Barker, Christopher Hibbert) would accept that they were outnumbered by three to one or more, although Anne Curry estimates the odds were much more even than that.


          The battle was fought in the narrow strip of open land formed between the woods of Tramecourt and Agincourt (close to the modern village of Azincourt). The French army was positioned by d'Albret at the northern exit so as to bar the way to Calais. The night of 24 October was spent by the two armies on open ground, and the English had little shelter from the heavy rain.
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              The battle of Agincourt
            

          


          Early on the 25th, Henry deployed his army (approximately 900 men-at-arms and 5,000 longbowmen) across a 750 yard part of the defile. It is likely that the English adopted their usual battle line of longbowmen on either flank, men-at-arms and knights in the centre, and at the very centre roughly 200 archers. The English men-at-arms in plate and mail were placed shoulder to shoulder four deep. The English archers on the flanks drove pointed wooden stakes called palings into the ground at an angle to force cavalry to veer off. It has been argued that fresh men were brought in after the siege of Harfleur; however, other historians argue that this is wrong, and that although 9,200 English left Harfleur, after more sickness set in, they were down to roughly 5,900 by the time of the battle.


          The English must have feared that they wouldn't get out alive. In fact, an English account describes the day before the battle as a day of remorse in which all soldiers cleaned themselves of their sins to avoid hell. The English nobles were lucky to be able to ransom themselves back if they were captured. French accounts state that, prior to the battle, Henry V gave a speech reassuring his nobles that if the French prevailed, the English nobles would be spared, to be captured and ransomed instead. However, the common soldier would have no such luck and therefore he told them they had better fight for their lives.


          The French, on the other hand, were confident that they would prevail and eager to fight. The French believed they would triumph over the English not only because their force was considerably larger, because they were fresh and better equipped, but also because the large number of noble men-at-arms would have considered themselves superior to the large number of commoners (such as the longbowmen) in the English army. Another reason for impatience was that many had fathers and grandfathers who had been humiliated in previous battles such as Crecy and Poitiers, and the French nobility were determined to get revenge.


          The French were arrayed in three lines called "battles". The two primary sources which give detailed numbers do not agree on the size of these "battles". Waurin says there were about 13,500 in each of the first two lines (8,000 men-at-arms, 4,000 archers and 1,500 crossbowmen), with the remainder in the third line. The Herald of Berry says that there were 4,800 in the first line, with 3,000 in the second line, joined by some hundreds of late arriving men-at-arms. (He does not mention a third line.) Situated on each flank were "wings" of mounted men-at-arms and French Nobles (1,200 or 1,400 depending on the source), while the centre contained dismounted men-at-arms, many of whom were French scions, including twelve princes of royal blood. The rear was made up of late arriving men-at-arms and armed servants known as "gros varlets". Waurin says that this line contained the remainder of the French army, which with the numbers he uses would imply it was larger than the first and second lines. These troops played little part in the battle however.


          


          Terrain


          Arguably, the deciding factor for the outcome was the terrain. The narrow field of battle, recently ploughed land hemmed in by dense woodland, favoured the English. An analysis by Battlefield Detectives has looked at the crowd dynamics of the battlefield. The 900 English men-at-arms are described as shoulder to shoulder and four deep, which implies a tight line about 225 men long (perhaps split in two by a central group of archers). The remainder of the field would have been filled with the longbowmen behind their palings. The French first line contained between four and eight thousand men-at-arms, outnumbering the English men-at-arms at least four to one, but they had no way to outflank the English line. The French, divided into the three battles, one behind the other at their initial starting position, could not bring all their forces to bear: the initial engagement was between the English army and the first battle line of the French. When the second French battle line started their advance, the soldiers were pushed closer together and their effectiveness was reduced. Casualties in the front line from longbow fire would also have increased the congestion, as following men would have to walk around the fallen. The Battlefield Detectives state that when the density reached four men per square metre, soldiers would not even be able to take full steps forward, lowering the speed of the advance by 70%. Accounts of the battle describe the French engaging the English men-at-arms before being rushed from the sides by the longbowmen as the melee developed. Although the French initially pushed the English back, they became so closely packed that they are described as having trouble using their weapons properly. In practice there was not enough room for all these men to fight, and they were unable to respond effectively when the English longbowmen joined the hand-to-hand fighting. By the time the second French line arrived, for a total of perhaps 8,000 men (depending on the source), the crush would have been even worse. The press of men arriving from behind actually hindered those fighting at the front.


          As the battle was fought on a recently ploughed field, and there had recently been heavy rain leaving it very muddy, it proved very tiring to walk through in full plate armour. The deep, soft mud particularly favoured the English force because, once knocked to the ground, the heavily armoured French knights struggled to get back up to fight in the melee. Barker (2005) states that several knights, encumbered by their armour, actually drowned in it. Their limited mobility made them easy targets for the volleys from the English archers. The mud also increased the ability of the much more lightly armoured English archers to join in hand-to-hand fighting against the heavily armed French men-at-arms.


          


          Fighting


          On the morning of the 25th the French were still waiting for additional troops to arrive. The Duke of Brabant, the Duke of Anjou and the Duke of Brittany, each commanding 1,0002,000 fighting men, were all marching to join the army. This left the French with a question of whether or not to advance towards the English.


          For three hours after sunrise there was no fighting. The French, knowing that the English were trapped, and perhaps aware of their previous failures attacking English prepared positions, would not attack. Henry would have known as well as the French did that his army would perform better in a defensive battle, but he was eventually forced to take a calculated risk, and move his army further forward. This entailed pulling out the palings (long stakes pointed outwards toward the enemy) which protected the longbowmen, and abandoning his chosen position. (The use of palings was an innovation: during the battles of Crcy and Poitiers, two similar engagements between the French and the English, the archers did not use them.) If the French cavalry had charged before the palings had been hammered back in, the result would probably have been disastrous for the English, as it was at the Battle of Patay. However the French seem to have been caught off guard by the English advance. The tightness of the terrain also seems to have restricted the planned deployment of their forces. A battle plan had originally been drawn up which had archers and crossbowmen in front of the men-at-arms, with a cavalry force at the rear specifically designed to "fall upon the archers, and use their force to break them" (Barker, 2005, p.273). However in the event the archers and crossbowmen were deployed behind and to the sides of the men-at-arms, where they seem to have played almost no part in the battle. The cavalry force, which could have devastated the English line if it had attacked while they moved their position, only seems to have charged after the initial volley of arrows from the English. It is unclear if this is because the French were still hoping the English would launch a frontal assault themselves, or because they simply did not expect the English to advance at the exact moment they did. French chroniclers agree that when the mounted charge did come, it did not contain as many men as it should; Gilles le Bouvier states that some had wandered off to warm themselves and others were walking or feeding their horses (Barker, 2005, p.291).


          In any case, within extreme bowshot from the French line (approximately 300 yards), the longbowmen dug in their palings, and then opened the engagement with a barrage of arrows.


          The French cavalry, despite being somewhat disorganised and not at full numbers, made their way through the lines of infantry in front of them and charged the longbowmen, but it was a disaster, with the French knights unable to outflank the longbowmen (because of the encroaching woodland) and unable to charge through the palings that protected the archers. Keegan (1976) argues that the longbows' main influence on the battle was at this point: only armoured on the head, many horses would have become dangerously out of control when struck in the back or flank from the high-elevation shots used as the charge started. The effect of the mounted charge and then retreat was to further churn up the mud the French had to cross to reach the English. Barker (2005) quotes a contemporary account by a monk of St. Denis who reports how the panicking horses also galloped back through the advancing infantry, scattering them and trampling them down in their headlong flight.


          Following the French knights' charge, the constable himself then led the attack of the dismounted French men-at-arms. They outnumbered the English men-at-arms by several times, but weighed down by armour and sinking deep into the mud with every step, they struggled to close the distance and reach their enemies. The mud was knee-deep or worse in places, and the French men-at-arms would have been very slow, and easy targets for the English bowmen. Armour technology at this stage in history had become more advanced than in the earlier medieval period though. Of the mounted knights' charge, three of the leaders had their horses brought down by the stakes and were then killed on the ground, but Barker records twelve French nobles in the charge who escaped. The longbow could still penetrate the plate visors of the French and similar weak points, especially at close range. However longbowmen carried approximately 72 arrows in a battle, which they could fire off in minutes at their maximum rate of fire. Despite this, at Agincourt the French men-at-arms reached the English line and actually pushed it back, with the longbowmen dropping their bows and joining the melee (which lasted about three hours), implying that the French were able to walk through the fire of tens of thousands of arrows while taking comparatively few casualties. The physical pounding even from non-penetrating arrows, combined with the slog in heavy armour through the mud, and the heat and lack of oxygen in plate armour with the visor down, meant they would already have been fatigued when they finally reached the English line however.


          The thin line of English men-at-arms was pushed back and Henry himself was almost beaten to the ground. However, because of the number of men they had brought into the battlefield, and the fact that the battlefield narrowed towards the English end, the French found themselves far too closely packed, and had trouble using their weapons properly (Keegan 1976). At this moment, the English archers, using hatchets, swords and other weapons, attacked the now disordered and fatigued French, who could not cope with their unarmoured assailants (who were much less hindered by the mud). As the mle developed, the French second line also joined the attack, but they too were swallowed up, with the narrow terrain meaning the extra numbers could not be used effectively, and French men-at-arms were taken prisoner or killed in their thousands. The fighting lasted about three hours, but eventually the leaders of the second line were killed or captured, as those of the first line had been. The French third line seems to have barely engaged the English at all, although its commanders sought and found their death in the battle.


          One of the best anecdotes of the battle involves Humphrey, Duke of Gloucester, Henry V's youngest brother. According to the story, Henry, upon hearing that his brother had been wounded in the abdomen, took his household guard and cut a path through the French, standing over his brother and beating back waves of soldiers until Humphrey could be dragged to safety.


          The only French success was a sally from Agincourt Castle behind the lines attacking the unprotected English baggage train. Ysambart D'Agincourt with 1,000 peasants seized the King's personal belongings and killed the unarmed attendants and 'page boys' (usually children). Thinking his rear was under attack and worried that the prisoners would rearm themselves with the weapons strewn upon the field, Henry ordered the slaughter of his French prisoners. The nobles and senior officers, wishing to ransom the captives (and perhaps from a sense of honour, having received the surrender ['passeport'] of the prisoners), refused. The task fell to the common soldiers.


          


          Aftermath


          The next morning, Henry returned to the battlefield and ordered the coup de grce for any wounded Frenchmen which was de rigueur and considered merciful at the time. All of the nobility had already been taken away. It is likely that most commoners left on the field were too badly injured to survive without medical care.


          Due to a lack of reliable sources it is impossible to give a precise figure for the French and English casualties. However, it is clear that though the English were considerably outnumbered, their losses were much lower than those of the French.


          Barker identifies from the available records "at least" 112 Englishmen who died in the fighting (including Edward of Norwich, 2nd Duke of York, a grandson of Edward III), but this excludes the wounded. One fairly widely used estimate puts the English casualties at 450, not an insignificant number in an army of 6,000, but far less than the thousands the French lost, nearly all of whom were killed or captured.


          The French suffered heavily. Thousands died, including the constable, three dukes, five counts and 90 barons. Estimates of the number of prisoners vary between 700 and 2,200, amongst them the Duke of Orlans (the famous poet Charles d'Orlans) and Jean Le Maingre, Marshal of France. Almost all these prisoners would have been nobles, as the less valuable prisoners were slaughtered.


          


          Notable casualties


          
            	Antoine of Burgundy, Duke of Brabant and Limburg (b. 1384)


            	Philip of Burgundy, Count of Nevers and Rethel (b. 1389)


            	Charles I d'Albret, Count of Dreux, the Constable of France


            	John II, Count of Bethune (b. 1359)


            	John I, Duke of Alenon (b. 1385)


            	Frederick of Lorraine, Count of Vaudemont (b. 1371)


            	Robert, Count of Marles and Soissons


            	Edward III, Duke of Bar (the Duchy of Bar lost its independence as a consequence of his death)


            	John VI, Count of Roucy


            	Edward of Norwich, 2nd Duke of York (b. 1373)


            	Michael de la Pole, 3rd Earl of Suffolk

          


          


          Sir Peers Legh


          When Sir Peers Legh was wounded, his mastiff stood over him and protected him for many hours through the battle. Although Legh later died, the mastiff returned to Legh's home and became the forefather of the Lyme Park mastiffs. Five centuries later, this pedigree figured prominently in founding the modern English Mastiff breed.


          


          Modern re-assessment of Agincourt


          


          Were the English as outnumbered as traditionally thought?


          Until recently, Agincourt has been fted as one of the greatest victories in English military history. But, in Agincourt, A New History (2005), Anne Curry contradicts what previous historians have argued, and other contemporary Agincourt historians continue to argue; in Curry's view, the scale of the English triumph at Agincourt has been overstated for almost six centuries.


          According to her research, the French still outnumbered the English, but at worst only by a factor of three to two (12,000 Frenchmen against 7,000 to 9,000 Englishmen). According to Curry, the Battle of Agincourt was a "myth constructed around Henry to build up his reputation as a king". The legend of the English as underdogs at Agincourt was given credence in popular English culture with William Shakespeare's Henry V in 1599. In the speech before the battle, Shakespeare puts in the mouth of Henry V the famous words, "We few, we happy few, we band of brothers," immediately after numbering English troops at twelve thousand, versus sixty thousand Frenchman. (Westmoreland: "Of fighting men they have full three-score thousand." Exeter: "There's five to one ..." (Act IV, scene 3). Shakespeare equally overstated the French and understated the English casualties as well; at the end (Act IV, Scene 8), when Henry's herald delivers the death toll, the numbers are 10,000 French dead and just "five and twenty" English. (The well known Olivier film version of 1944 has this as "five and twenty score" i.e. 500, which is closer to the modern estimate of casualties.)


          Juliet Barker in Agincourt: The King, the Campaign, the Battle (published slightly after A New History) argues the English and Welsh were outnumbered "at least four to one and possibly as much as six to one". She prefers the figures given by Jehan Waurin (a Burgundian in the French army) who is relatively detailed about the French army, and suggests figures of about 6,000 for the English and 36,000 for the French, "based on {Waurin's} suggestion that the French were six times more numerous than the English". Curry's book was published too late to significantly influence Barker's work. In the Acknowledgments, however, while paying tribute to Curry's scholarship, Barker says: "Surviving administrative records on both sides, but especially the French, are simply too incomplete to support her assertion that nine thousand English were pitted against an army only twelve thousand strong. And if the differential really was as low as three to four then this makes a nonsense of the course of the battle as described by eyewitnesses and contemporaries."


          Many documentaries about the Battle of Agincourt use the figures of about 6,000 English and 36,000 French, with a French superiority in numbers of 61. The 1911 Encylopdia Britannica puts the English at 6,000 archers, 1,000 men-at-arms and "a few thousands of other foot", with the French outnumbering them by "at least four times". Other historians put the English numbers at 6,000 and the French numbers at 20,00030,000, which would also be consistent with the English being outnumbered 41. Curry is currently alone among English scholars in putting the odds at significantly less than this, although she is also the only one to have used French documentary sources. From those sources she estimates the English army c. 9,000 and the French army c. 12,000. Curry's figures for the French are consistent with other documentary evidence from the period about the size of French armies, before and after the battle of Agincourt. However, Curry does not include the numbers of armed French locals who answered the call to arms (for which there is little good documentary evidence to provide a precise figure).
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              A reconstructed section of the Alesia investment fortifications
            


            
              	
                
                  
                    	Date

                    	September 52 BC
                  


                  
                    	Location

                    	Alesia, Chaux-des-Crotenay in French Jura or near modern Alise-Sainte-Reine (France)
                  


                  
                    	Result

                    	Decisive Roman victory, the final conquest of Gaul
                  

                

              
            


            
              	Belligerents
            


            
              	Roman Republic

              	Gallic Tribes
            


            
              	Commanders
            


            
              	Julius Caesar

              	Vercingetorix

              Commius
            


            
              	Strength
            


            
              	~30,000-60,000,

              12 Roman legions and auxiliaries

              	~330,000

              some 80,000 besieged

              80,000-250,000 relief forces
            


            
              	Casualties and losses
            


            
              	12,800

              	40,000-250,000
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          The Battle of Alesia or Siege of Alesia took place in September 52 BC around the Gallic oppidum of Alesia, a major town centre and hill fort of the Mandubii tribe. Situated probably atop Mont Auxois, above modern Alise-Sainte-Reine in France, but this locationit is saiddoes not fit Caesar's description of the battle. A number of alternatives have been proposed over time, among which only Chaux-des-Crotenay (in Jura in modern France) remains as challenger today. This battle was fought by the army of the Roman Republic commanded by Julius Caesar, aided by cavalry commanders Mark Antony, Titus Labienus and Gaius Trebonius, against a confederation of Gallic tribes united under the leadership of Vercingetorix of the Averni.


          Alesia was the last major engagement between Gauls and Romans, and marked the turning point of the Gallic Wars in favour of Rome. The siege of Alesia is considered one of Caesar's greatest military achievements, and is still one of the classic examples of siege warfare and circumvallation. At one point in the battle the Romans were outnumbered by the Gauls by five to one. The event is described by several contemporary authors, including Caesar himself in his Commentarii de Bello Gallico. After the Roman victory, Gaul (very roughly modern France) was subdued and became a Roman province. The refusal of the Roman senate to allow Caesar the honour of a triumph for his victory in the Gallic Wars eventually led, in part, to the Roman civil war of 5045 BC.


          


          Prelude


          Julius Caesar had been in Gaul since 58 BC. It was customary for consuls, Rome's highest elected officials, at the end of their consular year, to be appointed proconsul and assume governorship of one of Rome's provinces by the Roman Senate, and following his first consulship in 59 BC, Caesar engineered his own appointment of Cisalpine Gaul (the region between the Alps, the Apennines and the Adriatic), and Transalpine Gaul ("Gaul beyond the Alps"). Although the proconsular term of office is normally one year, Caesar was able to secure his post in Gaul for an unprecedented ten years. With a proconsular Imperium, he had absolute authority within these provinces.


          One by one Caesar defeated Gallic tribes such as the Helvetii, the Belgae, and the Nervii, and secured a pledge of alliance from many others. The ongoing success of the Gallic Wars brought an enormous amount of wealth to the Republic in spoils of war and in new lands to tax. Caesar himself became very rich since, as general, he benefited from the sale of war prisoners. But success and fame also brought enemies. The First Triumvirate, a political (although informal) alliance with Pompey and Crassus, came to an end in 54 BC, with the deaths of Julia (Caesar's daughter and Pompey's wife) and Crassus in the battle of Carrhae. Without this political connection with Pompey, men dedicated to the Republic like Cato the Younger started a political campaign against Caesar, arousing suspicion and accusing him of wanting to overthrow the Republic and become King of Rome.


          


          In the winter of 5453 BC, the previously pacified Eburones, commanded by Ambiorix, rebelled against the Roman invasion and destroyed the Fourteenth legion under the command of Quintus Titurius Sabinus in a carefully planned ambush. This was a major blow to Caesar's strategy for Gaul, since he had now lost about a quarter of his troops, and the evolution of the political situation in Rome deprived him from receiving reinforcements. The Eburones rebellion was the first clear Roman defeat in Gaul and inspired widespread national sentiments and revolution. It took almost a year, but Caesar managed to regain control of Gaul and pacify the tribes. However, the unrest in Gaul was not over. The Gallic tribes were now realising that only united could they achieve independence from Rome. A general council was summoned at Bibracte by initiative of the Aedui, once Caesar's loyal supporters. Only the Remi and the Lingones preferred to keep their alliance with Rome. The council declared Vercingetorix, of the Averni, commander of the united Gallic armies.


          Caesar was then camped for the winter in Cisalpine Gaul, unaware of the alliance made against him. The first sign of trouble came from the Carnutes who killed all Roman settlers in the city of Cenabum (modern Orlans). This outbreak of violence was followed by the slaughtering of all Roman citizens, merchants and settlers in the major Gallic cities. On hearing this news, Caesar rallied his men in haste and crossed the Alps, still buried in snow, into central Gaul. This was accomplished in record time and Caesar was able to surprise the Gallic tribes. He split his forces, sending four legions with Titus Labienus to fight the Senones and the Parisii in the North. Caesar himself set on the pursuit of Vercingetorix with six legions and his allied Germanic cavalry. The two armies met at the hill fort of Gergovia, where Vercingetorix held a strongly defensive position. Caesar was forced to retreat to avoid utter defeat, after suffering heavy losses. In the summer of 52 BC, several engagements were fought between cavalries, with Caesar succeeding in scattering the Gallic army. Vercingetorix decided that the timing was not right to engage in a major pitched battle and regrouped in the Mandubii fort of Alesia.


          


          Siege and battle
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              The Fortifications built by Caesar in Alesia according to the hypothesis of the location in Alise-sainte-Reine

              Inset: cross shows location of Alesia in Gaul (modern France). The open circle shows the weakness in the north-western section of the contravallation line
            

          


          Alesia was a hill-top fort surrounded by river valleys, with strong defensive features. As a frontal assault would have been suicidal, Caesar decided upon a siege, hoping to force surrender by starvation. Considering that about 80,000 men were garrisoned in Alesia, together with the local civilian population, this would not take long. To guarantee a perfect blockade, Caesar ordered the construction of an encircling set of fortifications, called a circumvallation, around Alesia. The details of this engineering work are known from Caesar's Commentaries and archaeological excavations on the site. About 18 kilometres of 4 metre high fortifications were constructed in a record time of about three weeks. This line was followed inwards by two four-and-a-half metre wide ditches, about one and a half metres deep. The one nearest to the fortification was filled with water from the surrounding rivers. This was a considerable engineering feat, but nothing new to the man who, as curule aedile, an elected official of the city of Rome, had once diverted the Tiber into the Circus Maximus for a mock sea battle, as a form of public entertainment. These fortifications were supplemented with mantraps and deep holes in front of the ditches, and regularly spaced watch towers equipped with Roman artillery.


          Vercingetorix's cavalry often raided the construction works attempting to prevent full enclosure. The Germanic auxiliary cavalry proved its value and kept the raiders at bay. After about two weeks of work, a detachment of Gallic cavalry managed to escape through an unfinished section. Anticipating that a relief force would now be sent, Caesar ordered the construction of a second line of fortifications, the contravallation, facing outward and encircling his army between it and the first set of walls. The second line was identical to the first in design and extended for 21 kilometres, including four cavalry camps. This set of fortifications would protect the Roman army when the relief Gallic forces arrived: they were now besiegers and preparing to be besieged.


          At this time, the living conditions in Alesia were becoming increasingly worse. With 80,000 soldiers and the local population, too many people were crowded inside the plateau competing for too little food. The Mandubii decided to expel the women and children from the citadel, hoping to save food for the fighters and hoping that Caesar would open a breach to let them go. This would also be an opportunity for breaching the Roman lines. But Caesar issued orders that nothing should be done for these civilians and the women and children were left to starve in the no man's land between the city walls and the circumvallation. The cruel fate of their kin added to the general loss of morale inside the walls. Vercingetorix was fighting to keep spirits high, but faced the threat of surrender by some of his men. However, the relief force arrived in this desperate hour, strengthening the resolve of the besieged to resist and fight another day.


          At the end of September the Gauls, commanded by Commius, attacked Caesar's contravallation wall. Vercingetorix ordered a simultaneous attack from the inside. None of the attempts were successful and by sunset the fighting had ended. On the next day, the Gallic attack was under the cover of night. This time they met more success and Caesar was forced to abandon some sections of his fortification lines. Only the swift response of the cavalry commanded by Antony and Gaius Trebonius saved the situation. The inner wall was also attacked, but the presence of trenches, which Vercingetorix's men had to fill, delayed them enough to prevent surprise. By this time, the condition of the Roman army was also poor. Themselves besieged, food had started to be rationed and men were near physical exhaustion.


          On the next day, October 2, Vercassivellaunus, a cousin of Vercingetorix, launched a massive attack with 60,000 men, focusing on a weakness in the Roman fortifications (the open circle in the figure) which Caesar had tried to hide, but had been discovered by the Gauls. The area in question was a zone with natural obstructions where a continuous wall could not be constructed. The attack was made in combination with Vercingetorix's forces who pressed from every angle of the inner fortification. Caesar trusted the discipline and courage of his men and sent out orders to simply hold the lines. He personally rode throughout the perimeter cheering his legionaries. Labienus' cavalry was sent to support the defense of the area where the fortification breach was located. With pressure increasing, Caesar was forced to counter-attack the inner offensive and managed to push back Vercingetorix's men. By this time the section held by Labienus was on the verge of collapse. Caesar decided on a desperate measure and took 13 cavalry cohorts (about 6,000 men) to attack the relief army of 60,000 from the rear. This action surprised both attackers and defenders. Seeing their leader undergoing such risk, Labienus' men redoubled their efforts and the Gauls soon panicked and tried to retreat. As in other examples of ancient warfare, the disarrayed retreating army was easy prey for the disciplined Roman pursuit. The retreating Gauls were slaughtered, and Caesar in his Commentaries remarks that only the pure exhaustion of his men saved the Gauls from complete annihilation.


          In Alesia, Vercingetorix witnessed the defeat of his relief force. Facing both starvation and low morale, he was forced to surrender without a final fight. On the next day, the Gallic leader presented his arms to Julius Caesar, putting an end to the siege of Alesia.


          


          Aftermath


          Alesia proved to be the end of generalized and organized resistance to the Roman invasion of Gaul. The country was then subdued, becoming a Roman province and was eventually subdivided into several smaller administrative divisions. Not until the third century would another independence movement occur (see Gallic Empire). The garrison of Alesia was taken prisoner as well as the survivors of the relief army. They were either sold into slavery or given as booty to Caesar's legionaries, except for the members of the Aedui and Averni tribes, which were released and pardoned to secure the alliance of these important tribes to Rome.


          For Caesar, Alesia was an enormous personal success, both militarily and politically. The senate, manipulated by Cato and Pompey, declared 20 days of thanksgiving for this victory, but refused Caesar the honour of celebrating a triumphal parade, the peak of any general's career. Political tension increased, and two years later, in 50 BC, Caesar crossed the Rubicon, which precipitated the Roman civil war of 4945 BC, which he won. After having been elected consul, for each of the years of the war, and appointed to several temporary dictatorships, he was finally made dictator perpetuus (dictator for life), by the Roman Senate in 44 BC. His ever increasing personal power and honours undermined the tradition bound republican foundations of Rome, and led to the end of the Roman Republic and the beginning of the Roman Empire.


          Caesar's cavalry commanders followed different paths. Labienus sided with the Optimates, the conservative aristocratic faction in the civil war, and was killed at the Battle of Munda in 45 BC. Trebonius, one of Caesar's most trusted lieutenants, was appointed consul, by Caesar, in 45 BC, and was one of the senators involved in Caesar's assassination on the Ides of March ( March 15) 44 BC. He was himself murdered a year later. Antony continued to be a faithful supporter of Caesar. He was made Caesar's second in command, as Master of the Horse, and was left in charge in Italy during much of the civil war. In 44 BC he was elected as Caesar's consular colleague. After Caesar's murder, Antony pursued Caesar's assassins and vied for supreme power with Octavian (later to become Caesar Augustus), first forming an alliance with Octavian (and Marcus Aemilius Lepidus) in the Second Triumvirate, then being defeated by him at the Battle of Actium in 31 BC. Along with his ally and lover queen Cleopatra, he fled to Egypt, where they committed suicide, the following year.


          Vercingetorix was taken prisoner and languished in prison for the next five years while awaiting to be exhibited at Caesar's triumph. As was traditional for such captured and paraded enemy leaders, at the end of the triumphal procession, he was taken to the Tullianum (also known as the Mamertine Prison) where he was strangled.


          


          Issues in historical reconstruction of the events


          For many years, the actual location of the battle was unknown. Competing theories focused first on two towns, Alaise in the Franche-Comt and Alise-Sainte-Reine in the Cte-d'Or. Emperor Napoleon III of France supported the latter candidate and during the 1860s funded archaeological research that uncovered the evidence to support the existence of Roman camps in the area. He then dedicated a statue to Vercingetorix in the recently discovered ruins.


          Uncertainty has nevertheless persisted, with questions being raised about the validity of Alise-Sainte-Reine's claim. For example, the topography of the areait is allegedly saiddoes not fit with Caesar's description. The site is also too small to accommodate even revised estimates of 80,000 men with the Gallic infantry, along with cavalry and additional personnel.


          Another theory supports the location of the battle at Chaux-des-Crotenay at the gate of the Jura mountains. Preliminary researches in Chaux-de-Crotenay unveiled a complete system of Roman fortifications in good fit with Caesar's description of the site. However, further archaeological research is needed to definitively confirm the location of Alesia.


          In the Asterix comics ( Asterix and the Chieftain's Shield), this uncertainty about Alesia's location is humorously characterized as a reflection of Gallic pride. The album portrays Asterix and Obelix encountering other Gauls familiar with the campaign, who readily recall Vercingetorix's victory at the Battle of Gergovia, but refuse to talk about Alesia and insist that nobody knows where it is.


          Precise figures for the size of the armies involved, and the number of casualties suffered, are difficult to know. Such figures have always been a powerful propaganda weapon, and are thus suspect. Caesar, in his De Bello Gallico, refers to a Gallic relief force of a quarter of a million, probably an exaggeration to enhance his victory. Unfortunately, the only records of the events are Roman and therefore presumably biased. Modern historians usually believe that a number between 80,000100,000 men is more credible. The only known fact is that each man in Caesar's legions received a Gaul as a slave, which means at least 40,000 prisoners, mostly from the besieged garrison. The relief force probably suffered heavy losses, like many other armies who lost battle order and retreated under the weapons of the Roman cavalry.
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                    	Date

                    	1918- 08-081918- 08-11 (major combat)
                  


                  
                    	Location

                    	East of Amiens, Picardy, France
                  


                  
                    	Result

                    	Decisive Allied victory
                  

                

              
            


            
              	Belligerents
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              	Commanders
            


            
              	[image: Flag of Canada] Sir Arthur Currie

              	[image: Flag of German Empire] Erich Ludendorff
            


            
              	Strength
            


            
              	5 Australian divisions,

              4 Canadian divisions,

              3 British divisions,

              1 American division,

              12 French divisions,

              1,900 aircraft,

              532 tanks

              	25 active divisions,

              4 reserve divisions,

              365 aircraft
            


            
              	Casualties and losses
            


            
              	22,200 dead, wounded, or missing

              	74,000 dead, wounded, missing, or captured
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          The Battle of Amiens, which began on 8 August 1918, was the opening phase of the Allied offensive later known as the Hundred Days Offensive that ultimately led to the end of World War I. Allied forces advanced over seven miles on the first day, one of the greatest advances of the war. The battle is also notable for its effects on both sides' morale and the large number of surrendering German forces. This led Erich Ludendorff to famously describe the first day of the battle as "the black day of the German Army." Amiens was one of the first major battles involving armoured warfare and marked the end of trench warfare on the Western Front; fighting becoming mobile once again until the armistice was signed on 11 November 1918.


          


          Prelude


          On 21 March 1918, the German Empire had launched Operation Michael, the first in a series of attacks planned to drive the Allies back along the length of the Western Front. Michael was intended to defeat the right wing of the British Expeditionary Force, but lack of success before Arras ensured the ultimate failure of the offensive. A final effort was aimed at the town of Amiens, a vital railway junction, but the advance had been halted at Villers-Bretonneux by the Australians on 4 April. Subsequent German offensives  Operation Georgette ( 9 April- 11 April), Operation Blcher-Yorck ( 27 May), Operation Gneisenau ( 9 June) and Operation Marne-Rheims ( 15 July 17 July)  all made advances elsewhere on the Western Front, but failed to achieve a decisive breakthrough.


          At the end of the Marne-Rheims offensive, Allied commander Marchal Ferdinand Foch ordered a counteroffensive which led to the Second Battle of the Marne. The Germans, recognising their untenable position, withdrew from the Marne to the north. Foch now tried to move the Allies back onto the offensive.


          


          Plan


          Foch disclosed his plan on 23 July 1918 following the German retreat that had begun on 20 July. The plan called for reducing the Saint-Mihiel salient (which would later see combat in the Battle of Saint-Mihiel) and liberating the railroad lines that ran through Amiens.


          The commander of the British Expeditionary Force, Field Marshal Sir Douglas Haig, already had plans in place for an attack near Amiens. When the British retreat had ended in April, the headquarters of British Fourth Army under General Sir Henry Rawlinson had taken over the front astride the Somme. North of the river were British III Corps under Lieutenant General Richard Butler, while south of the river were the Australian Corps under Sir John Monash. (On May 30, all the Australian infantry divisions were united under the Corps HQ, for the first time on the Western Front). The Australians had mounted a number of local counter-attacks which both revealed the suitability of the open and firm terrain south of the Somme for a larger offensive and also established and refined the methods which were to be used.


          Rawlinson had submitted Monash's proposals to Haig in July and Haig had forwarded them to Foch. At a meeting on July 24, Foch agreed to the plan but insisted that the French First Army, which held the front to the south of the British Fourth Army, should participate. Rawlinson had opposed this as his and Monash's plans depended on the large-scale use of tanks to achieve surprise and make preliminary bombardment unnecessary. The French First Army lacked tanks and would be forced to bombard the German positions before the infantry advance began, thus removing the element of surprise. Eventually, it was agreed that the French would participate, but not launch their attack until 45 minutes after Fourth Army. It was also agreed to advance the proposed date of the attack from August 10 to August 8, to strike the Germans before they had completed their withdrawal from the Marne salient.


          Rawlinson had already finalised his plans in discussion with his Corps commanders (Butler, Monash, Sir Arthur Currie of the Canadian Corps and Lieutenant General Charles Kavanagh of the Cavalry Corps) on July 21. The final plan for Fourth Army involved 1,386 guns and howitzers, making up 27 medium artillery brigades and 13 heavy batteries, in addition to the infantry divisions' artillery. There were also to be 580 tanks.


          The tactical methods had been tested by the Australians in a local counter-attack at the Battle of Hamel on July 4. The German defenders of Hamel were deeply dug in, and their position commanded a very wide field of fire. Similar positions had resisted capture for two months in the Battle of the Somme. The Australians had used surprise rather than weight at Hamel. The artillery had opened fire only at the moment the infantry and tanks advanced, and the Germans were rapidly overrun.


          A key factor in the final plan was secrecy. There was to be no pre-battle bombardment, only artillery fire immediately prior to the advance of Australian, Canadian, and British forces. The fire plan for Fourth Army's artillery was devised by Monash's senior artillery officer, Major General C.E.D. Budworth. Advances in artillery techniques and aerial photographic reconnaissance made it possible to dispense with "ranging shots" to ensure accurate fire. Budworth had produced a timetable which allowed every single German position to be hit at "zero hour", while a creeping barrage preceded the infantry. This method was similar to the Feuerwalze which the Germans themselves had used in their Spring Offensive, but its effectiveness was increased by the surprise achieved.


          On a larger scale, the Allies had successfully moved the Canadian Corps of four infantry divisions to Amiens without them being detected by the Germans. A detachment from the Corps of two infantry battalions, a wireless unit and a casualty clearing station had been sent to the front near Ypres to bluff the Germans that the entire Corps was moving north to Flanders. The Corps was not fully in position until August 7. To maintain secrecy, the Allies commanders pasted the notice "Keep Your Mouth Shut" into orders issued to the men, and never used the actual word "offensive".


          


          Preliminaries


          Although the Germans were still on the offensive in late July 1918, the Allied armies were growing in strength, as more American units arrived in France, and British reinforcements were transferred from the Mediterranean. The German commanders realized in early August that their forces might be forced on the defensive, though Amiens was not considered to be a likely front. The Germans believed the French would probably attack the Saint-Mihiel front east of Reims, or in Flanders near Mount Kemmel, while they believed the British would attack along either the Lys or near Albert. The Allies had indeed mounted a number of local counter-offensives in these sectors, both to gain local objectives to improve their defensive positions and to distract attention from the Amiens sector. German forces began to withdraw from the Lys and other fronts in response to these theories. The Allies maintained equal artillery and air fire along their various fronts, moving troops only at night, and faking movements during the day to mask their actual intent.


          The German front east of Amiens was held by their Second Army under General Georg von der Marwitz, with six divisions in line (and two facing the French 1st Army). There were only two divisions in immediate reserve. There was some concern among the Allies on August 6 when the German 27th Division actually attacked north of the Somme on part of the front on which the Allies planned to attack two days later. The German division (a specially selected and trained Stosstruppen formation) penetrated roughly 800yards (730m) into the one-and-a-half mile front. This attack was made in retaliation for the repeated Australian trench raids south of the Somme which had gained many prisoners and affected the morale of the "Trench" divisions the Germans had stationed there. The German division moved somewhat back to its original position on the morning of August 7, but the movement still required changes to the Allied plan.


          


          Battle
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          The battle began in dense fog at 4:20 AM on 8 August 1918. Under Rawlinson's Fourth Army, the British III Corps attacked north of the Somme, the Australian Corps to the south of the river in the centre of Fourth Army's front, and the Canadian Corps to the south of the Australians. The French 1st Army under General Debeney opened its preliminary bombardment at the same time, and began its advance 45 minutes later, supported by a battalion of 72 Whippet tanks. Although German forces were on the alert, this was largely in anticipation of possible retaliation for their incursion on the 6th and not because they had learned of the preplanned Allied attack. Although the two forces were within 500yards (460m) of one another, gas bombardment was very low, as the bulk of the Allied presence was unknown to the Germans. The attack was so unexpected that German forces only began to return fire after five minutes, and even then at the positions where the Allied forces had assembled at the start of the battle and had long since left.


          In the first phase, seven divisions attacked: the British 18th (Eastern) and 58th (2/1st London), the Australian 2nd and 3rd, and the Canadian 1st, 2nd and 3rd. The Canadian and Australian attackers were supported by eight battalions of the Royal Tank Corps, with a paper strength of 216 Mark V and 72 Mark V*, with 48 unarmed tanks used as supply-carrying tractors. Parts of the American 33rd Division supported the British attackers north of the Somme.


          The attackers captured the first German position, advancing about 4,000yards (3,700m) by about 7:30 AM. In the centre, supporting units following the leading divisions attacked the second objective a further two miles (3 km) distant. Australian units reached their first objectives by 7:10 AM, and by 8:20 AM, the Australian 4th and 5th and the Canadian 4th divisions passed through the initial hole in the German line. The third phase of the attack was assigned to infantry-carrying Mark V* tanks. However, the infantry was able to carry out this final step unaided. The Allies penetrated well to the rear of the German defences and cavalry now continued the advance, one brigade in the Australian sector and two cavalry divisions in the Canadian sector. RAF and armoured car fire kept the retreating Germans from rallying.


          The Canadian and Australian forces in the centre advanced quickly, pushing the line 3miles (4.8km) forward from its starting point by 11 AM. The speed of their advance was such that a party of officers and some divisional staff that were eating breakfast were captured. A gap 15miles (24km) long was punched in the German line south of the Somme by the end of the day. There was less success north of the river, where the British III Corps had only a single tank battalion in support, the terrain was rougher and the German incursion of the 6th had disrupted some of the preparations. Although the attackers gained their first objectives, they were held up short of the Chipilly spur, a steep wooded ridge.


          The British Fourth Army took 13,000 prisoners while the French captured a further 3,000. Total German losses were estimated to be 30,000 on 8 August. The Fourth Army's casualties, British, Australian and Canadian infantry, were approximately 8,800, exclusive of tank and air losses and their French allies.


          German Army Chief of Staff Paul von Hindenburg noted the Allies' use of surprise and that Allied destruction of German lines of communication had hampered potential German counter-attacks by isolating command positions. The German general Erich Ludendorff described the first day of Amiens as the "Schwarzer Tag des deutschen Heeres" ("the black day of the German Army"), not because of the ground lost to the advancing Allies, but because the morale of the German troops had sunk to the point where large numbers of troops began to capitulate. Five German divisions had effectively been engulfed. Allied forces pushed, on average, seven miles (11 km) into enemy territory by the end of the day. The Canadians gained 8miles (13km), Australians 7miles (11km), British 2miles (3.2km), and the French 5miles (8.0km).


          


          Later fighting


          The advance continued, though not with the spectacular results of the first day. The infantry had outrun the supporting artillery and the initial force of more than 500 tanks that played a large role in the Allied success. The Germans on Chipilly Spur commanded a wide field of fire to the south of the Somme, and their flanking fire held up the Australian Corps until late on the 9th, when a small Australian party slipped across the river, and captured the village of Chipilly itself, together with a renewed attack by III Corps. On the Canadian front, congested roads and communication problems prevented the British 32nd Division being pushed forward rapidly enough to maintain the momentum of the advance.


          On 10 August, there were signs that the Germans were pulling out of the salient from Operation Michael. According to official reports, the Allies had captured nearly 50,000 prisoners and 500 guns by 27 August. Even with the lessened armour the British drove 12miles (19km) into German positions by 13 August.


          


          Aftermath
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          The Battle of Amiens was a major turning point in the tempo of the war. The Germans had started the offensive with the Schlieffen Plan before the war devolved into trench warfare, the Race to the Sea slowed movement on the Western Front, and the German Spring Offensive earlier that year had once again given Germany the offensive edge on the Western Front. Armoured support helped the Allies tear a hole through trench lines, weakening once impregnable trench positions. The British Third army with no armored support had almost no effect on the line while the Fourth with less than a thousand tanks broke deep into German territory, for example. Australian commander John Monash was knighted by King George V in the days following the battle.


          British war correspondent Philip Gibbs noted Amiens' effect on the war's tempo, saying on 27 August that "the enemy...is on the defensive" and "the initiative of attack is so completely in our hands that we are able to strike him at many different places." Gibbs also credits Amiens with a shift in troop morale, saying "the change has been greater in the minds of men than in the taking of territory. On our side the army seems to be buoyed up with the enormous hope of getting on with this business quickly" and that "there is a change also in the enemy's mind. They no longer have even a dim hope of victory on this western front. All they hope for now is to defend themselves long enough to gain peace by negotiation."
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              Napolon at the Battle of Austerlitz, by Franois Grard.
            


            
              	
                
                  
                    	Date

                    	December 2, 1805
                  


                  
                    	Location

                    	Austerlitz, Moravia
                  


                  
                    	Result

                    	Decisive French victory,

                    effective end of the Third Coalition
                  

                

              
            


            
              	Belligerents
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              	Commanders
            


            
              	Napoleon I

              	Alexander I

              Francis II
            


            
              	Strength
            


            
              	65,000-75,000

              	73,000-85,000
            


            
              	Casualties and losses
            


            
              	1,305 dead,

              6,940 wounded,

              573 captured,

              1 standard lost

              	15,000 dead or wounded,

              12,000 captured,

              180 guns lost,

              50 standards lost
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          The Battle of Austerlitz ( Czech: Bitva u Slavkova) also known as the Battle of the Three Emperors, was one of Napoleon's greatest victories, effectively destroying the Third Coalition against the French Empire. On December 2, 1805 ( November 20, Old Style), a French army, commanded by Emperor Napoleon I, decisively defeated a Russo- Austrian army, commanded by Tsar Alexander I, after nearly nine hours of difficult fighting. The battle took place near Austerlitz (Slavkov u Brna) about 10 km (6 miles) south-east of Brno in Moravia. The battle is often regarded as a tactical masterpiece.


          The French victory at Austerlitz effectively brought the Third Coalition to an end. On December 26, 1805, Austria and France signed the Treaty of Pressburg, which took Austria out of the war, reinforced the earlier treaties of Campo Formio and Lunville, made Austria cede land to Napoleon's German allies, and imposed an indemnity of 40 million francs on the defeated Habsburgs. Russian troops were allowed to head back to home soil. Victory at Austerlitz also permitted the creation of the Confederation of the Rhine, a collection of German states intended as a buffer zone between France and the rest of Europe. In 1806, the Holy Roman Empire ceased to exist when Holy Roman Emperor FrancisII kept FrancisI of Austria as his only official title. These achievements, however, did not establish a lasting peace on the continent. Prussian worries about growing French influence in Central Europe sparked the War of the Fourth Coalition in 1806.


          


          Prologue


          Europe had been in turmoil since the start of the French Revolutionary Wars in 1792. In 1797, after five years of war, the French Republic subdued the First Coalition. A Second Coalition was formed in 1798, but by 1801, this too was defeated, leaving Britain the only opponent of the new French Consulate. In March 1802, France and Britain agreed to end hostilities under the Treaty of Amiens. For the first time in ten years, all of Europe was at peace. However, many problems persisted between the two sides, making implementation of the treaty increasingly difficult. The British government resented having to turn over most of the colonial conquests it had made since 1793. Napoleon was angry that British troops had not evacuated the island of Malta. The tense situation only worsened when Napoleon sent an expeditionary force to crush the Haitian Revolution. In May 1803, Britain declared war on France.


          


          The Third Coalition


          In December 1804, an Anglo-Swedish agreement led to the creation of the Third Coalition. British Prime Minister William Pitt spent 1804 and 1805 in a flurry of diplomatic activity geared towards forming a new coalition against France. Mutual suspicion between the British and the Russians eased in the face of several French political mistakes, and by April 1805, Britain and Russia had signed a treaty of alliance. Having been defeated twice in recent memory by France, and being keen on revenge, Austria joined the coalition a few months later.


          


          La Grande Arme


          Prior to the formation of the Third Coalition, Napoleon had assembled an invasion force called the Army of England around six camps at Boulogne in Northern France. He intended to use this invasion force to strike at England, and was so confident of success that he had commemorative medals struck to celebrate the conquest of the English. Although they never set foot on British soil, Napoleon's troops received careful and invaluable training for any possible military operation. Boredom among the troops occasionally set in, but Napoleon paid many visits and conducted lavish parades in order to boost morale.


          The men at Boulogne formed the core for what Napoleon would later call La Grande Arme (English: The Great Army). At the start, this French army had about 200,000 men organized into seven corps, which were large field units that contained 36 to 40 cannon each and were capable of independent action until other corps could come to the rescue. A single corps (properly situated in a strong defensive position) could survive at least a day without support, giving the Grande Arme countless strategic and tactical options on every campaign. On top of these forces, Napoleon created a cavalry reserve of 22,000 organized into two cuirassier divisions, four mounted dragoon divisions, and two divisions of dismounted dragoons and light cavalry, all supported by 24 artillery pieces. By 1805, the Grande Arme had grown to a force of 350,000 men, who were well equipped, well trained, and led by competent officers.


          


          Russian army


          The Russian army in 1805 had many characteristics of Ancien Rgime organization: there was no permanent formation above the regimental level, senior officers were largely recruited from aristocratic circles (and commissions were generally sold to the highest bidder, regardless of competence); and the Russian soldier, in line with 18th-century practice, was regularly beaten and punished "to instill discipline". Furthermore, many lower-level officers were poorly trained and had difficulty getting their men to perform the sometimes complex maneuvers required in a battle. Nevertheless, the Russians did have a fine artillery arm, manned by soldiers who regularly fought hard to prevent their pieces from falling into enemy hands.


          The supply system of the Russian Imperial Army was highly dependent on the local population and Russia's Austrian allies. Seventy percent of Russian supplies were provided by Austria. Without a sturdy and organized supply system and with overextended supply lines, the Russian soldiers found it difficult to maintain combat readiness and good health.


          


          Austrian army


          Archduke Charles, brother of the Austrian Emperor, had started to reform the Austrian army in 1801 by taking away power from the Hofkriegsrat, the military/political council responsible for decision-making in the Austrian armed forces. Charles was Austria's best field commander, but he was unpopular with the royal court and lost much influence when, against his advice, Austria decided to go to war with France. Karl Mack became the new main commander in Austria's army, instituting on the infantry, on the eve of war, reforms that called for a regiment to be composed of four battalions of four companies, rather than the older three battalions of six companies. The sudden change came with no corresponding officer training, and as a result these new units were not led so well as they could have been. The Austrian cavalry was regarded as the best cavalry in Europe, but the detachment of many cavalry units to various infantry formations reduced its effectiveness against its massed French counterpart.


          


          Preliminary moves
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              Napoleon takes the surrender of the unfortunate General Mack and the Austrian army at Ulm. Painting by Charles Thvenin.
            

          


          In August 1805, Napoleon, Emperor of the French since May of the previous year, turned his army's sights from the English Channel to the Rhine in order to deal with the new Austrian and Russian threats. On September 25, after great secrecy and feverish marching, 200,000 French troops began to cross the Rhine on a front of 260km (160 miles). Mack had gathered the greater part of the Austrian army at the fortress of Ulm in Bavaria. Napoleon hoped to swing his forces northward and perform a wheeling movement that would find the French at the Austrian rear. The Ulm Maneuver was well-executed and on October 20 Mack and 23,000 Austrian troops surrendered at Ulm, bringing the total number of Austrian prisoners in the campaign to 60,000. Although the spectacular victory was soured by the defeat of the Franco-Spanish fleet at the Battle of Trafalgar the following day, French success on land continued as Vienna fell in November, replete with 100,000 muskets, 500 cannon, and the intact bridges across the Danube.


          Meanwhile, the lateness of the arrival of Russian troops under Kutuzov prevented them from saving the Austrian field armies, so the Russians withdrew to the northeast to await reinforcements and to link up with surviving Austrian units. The French followed, but soon found themselves in an unenviable disposition: Prussian intentions were unknown and could be hostile, the Russian and Austrian armies now converged, and to add to the frustration, Napoleon's lines of communication were extremely long and required strong garrisons to keep them open. Napoleon realized that the only meaningful way to capitalize on the success at Ulm was to force the Allies to battle and defeat them. Fortunately for him, the Russian Tsar was eager to fight.


          


          Battle
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          Napoleon could muster some 75,000 men and 157 guns for the impending battle, but about 7,000 troops under Davout were still far to the south in the direction of Vienna. The Allies had about 73,000 soldiers, seventy percent of them Russian, and 318 guns.


          


          Battlefield


          The northern part of the battlefield was dominated by the 700-foot (210 m) Santon hill and the 850-foot (260 m) Zuran hill, both overlooking the vital Olmutz/Brno road, which was on an east/west axis. To the west of these two hills was the village of Bellowitz, and between them the Bosenitz Stream went south to link up with the Goldbach Stream, the latter flowing astride the villages of Kobelnitz, Sokolnitz, and Telnitz. The centerpiece of the entire area were the Pratzen Heights, a gently sloping hill about 35 to 40 feet (1112m) in height. An aide noted that Napoleon repeatedly told his Marshals, "Gentlemen, examine this ground carefully, it is going to be a battlefield; you will have a part to play upon it".


          


          Allied plans and dispositions
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          An Allied council met on December 1 to discuss proposals for the battle. Most of the Allied strategists had two fundamental ideas in mind: making contact with the enemy and securing the southern flank that led to Vienna. Although the Tsar and his immediate entourage pushed hard for a battle, Emperor Francis of Austria was in a more cautious mood, and he was seconded by Kutuzov, the main Russian commander. The pressure to fight from the Russian nobles and the Austrian commanders, however, was too strong, and the Allies adopted Austrian Chief of Staff Franz von Weyrother's plan. This called for a main drive against the French right flank, which the Allies noticed was lightly guarded, and diversionary attacks against the French left. The Allies deployed most of their troops into four columns that would attack the French right. The Russian Imperial Guard was held in reserve while Russian troops under Bagration guarded the Allied right.


          


          French plans and dispositions


          Days before any actual fighting, Napoleon had given an impression to the Allies that his army was in a weak state and that he desired a negotiated peace. In reality, he was hoping that they would attack, and to encourage them on this mission he deliberately weakened his right flank. On November 28, Napoleon met with his marshals at Imperial Headquarters and they informed him of their qualms and fears about the forthcoming battle, even suggesting a retreat, but he shrugged off their complaints and went to work. Napoleon's plan envisioned that the Allies would throw so many troops to envelop his right flank that their centre would be severely weakened. He then counted on a massive French thrust, to be conducted by 16,000 troops of Soult's IV Corps, through the centre to cripple the Allied army. Meanwhile, to support his weak right flank, Napoleon ordered Davout's III Corps to force march all the way from Vienna and join General Legrand's men, who held the extreme southern flank that would bear the heavy part of the Allied attack. Davout's soldiers had 48 hours to march 110km (70 miles). Their arrival would be crucial in determining the success or failure of the French plan. The Imperial Guard and Bernadotte's I Corps were held in reserve while the V Corps under Lannes guarded the northern sector of the battlefield.


          


          Battle is joined


          The battle began at about 8 a.m. with the first allied column attacking the village of Telnitz, which was defended by the 3rd Line Regiment. This sector of the battlefield witnessed heavy action in the following moments as several ferocious Allied charges evicted the French from the town and forced them onto the other side of the Goldbach. The first men of Davout's corps arrived at this time and threw the Allies out of Telnitz before they too were attacked by hussars and re-abandoned the town. Additional Allied attacks out of Telnitz were checked by French artillery.


          Allied columns started pouring against the French right, but not at the desired speed, so the French were mostly successful in curbing the attacks. In actuality, the Allied deployments were mistaken and poorly timed: cavalry detachments under Liechtenstein on the Allied left flank had to be placed in the right flank and in the process they ran into and slowed down part of the second column of infantry that was advancing towards the French right. At the time, the planners thought this was a disaster, but later on it helped the Allies. Meanwhile, the leading elements of the second column were attacking the village of Sokolnitz, which was defended by the 26th Light Regiment and the Tirailleurs, French skirmishers. Initial Allied assaults proved unsuccessful and General Langeron ordered the bombardment of the village. This deadly barrage forced the French out, and at about the same time, the third column attacked the castle of Sokolnitz. The French, however, counterattacked and regained the village, only to be thrown out again. Conflict in this area ended temporarily when Friant's division (part of III Corps) retook the village. Sokolnitz was perhaps the most fought over area in the battlefield and would change hands several times as the day progressed.


          [bookmark: .22One_sharp_blow_and_the_war_is_over.22]


          "One sharp blow and the war is over"
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          At about 8:45 a.m., satisfied at the weakness in the enemy centre, Napoleon asked Soult how long it would take for his men to reach the Pratzen Heights, to which the Marshal replied, "Less than twenty minutes sire." About 15 minutes later, Napoleon ordered the attack, adding, "One sharp blow and the war is over."


          A dense fog helped to cloud the advance of St. Hilaire's division, but as they went up the slope the legendary Sun of Austerlitz' ripped the mist apart and encouraged them forward. Russian soldiers and commanders on top of the heights were stunned to see so many French troops coming towards them. Allied commanders were now able to feed some of the delayed detachments of the fourth column into this bitter struggle. Over an hour of fighting destroyed much of this unit. The other men from the second column, mostly inexperienced Austrians, also participated in the struggle and swung the numbers against one of the best fighting forces in the French army,eventually forcing them to withdraw down the slopes. However, gripped by desperation, St. Hilaire's men struck hard once more and bayoneted the Allies out of the heights. To the north, General Vandamme's division attacked an area called Star Vinohrady and through talented skirmishing and deadly volleys broke several Allied battalions.


          The battle had firmly turned in France's favour, but it was far from over. Napoleon ordered Bernadotte's I Corps to support Vandamme's left and moved his own command centre from Zuran Hill to St. Anthony's Chapel on the Pratzen Heights. The difficult position of the Allies was confirmed by the decision to send in the Russian Imperial Guard; Grand Duke Constantine, Tsar Alexander's brother, commanded the Guard and counterattacked in Vandamme's section of the field, forcing a bloody effort and the only loss of a French standard in the battle (the unfortunate victim was a battalion of the 4th Line Regiment). Sensing trouble, Napoleon ordered his own heavy Guard cavalry forwards. These men pulverized their Russian counterparts, but with both sides pouring in large masses of cavalry no victory was clear yet. The Russians had a numerical advantage here but fairly soon the tide swung as Drouet's Division, the 2nd of Bernadotte's I Corps, deployed on the flank of the action and allowed French cavalry to seek refuge behind their lines. The horse artillery of the Guard also unlimbered a deadly toll on the Russian cavalry and fusiliers. The Russians broke and many died as they were pursued by the reinvigorated French cavalry for about a quarter of a mile.


          


          Endgame


          
            
              	

              	I was... under fierce and continuous canister fire... Many soldiers, now incessantly engaged in battle from 7 a.m. to 4 p.m., had no cartridges left. I could nothing but retreat...

              	
            


            
              	
                Lieutenant General Przhebishevsky

              
            

          


          
            [image: By 1400 hours, the Allied army had been dangerously separated. Napoleon now had the option to strike at one of the wings, and he chose the Allied left since other enemy sectors had already been cleared or were conducting fighting retreats.]

            
              By 1400 hours, the Allied army had been dangerously separated. Napoleon now had the option to strike at one of the wings, and he chose the Allied left since other enemy sectors had already been cleared or were conducting fighting retreats.
            

          


          Meanwhile, the northernmost part of the battlefield was also witnessing heavy fighting. Prince Liechtenstein's heavy cavalry began to assault Kellerman's lighter cavalry forces after eventually arriving at the correct position in the field. The fighting initially went well for the French, but Kellerman's forces took cover behind General Caffarelli's infantry division once it became clear Russian numbers were too great. Caffarelli's men halted the Russian assaults and permitted Murat to send two cuirassier divisions (one commanded by d'Hautpoul and the other one by Nansouty) into the fray to finish off the Russian cavalry for good. The ensuing melee was bitter and long, but the French ultimately prevailed. Lannes then led his V Corps against Bagration's men and after hard fighting managed to drive the skilled Russian commander off the field. He wanted to pursue, but Murat, who was in control of this sector in the battlefield, was against the idea.


          Napoleon's focus now shifted towards the southern end of the battlefield where the French and the Allies were still fighting over Sokolnitz and Telnitz. In an effective double-pronged assault, St. Hilaire's division and part of Davout's III Corps smashed through the enemy at Sokolnitz and persuaded the commanders of the first two columns, Generals Kienmayer and Langeron, to flee as fast as they could. Buxhowden, the commander of the Allied left and the man responsible for leading the attack, was completely drunk and fled as well. Kienmayer covered his withdrawal with the O'Reilly light cavalry, who gallantly managed to defeat five of six French cavalry regiments before they too had to retreat.


          General panic now seized the Allied army and it abandoned the field in any and all possible directions. A famous yet frightful episode occurred during this retreat: Russian forces that had been defeated by the French right withdrew south towards Vienna via the Satschan frozen ponds. French artillery pounded towards the men, but Napoleon redirected his gunners to fire at the ice. The men drowned in the viciously cold ponds, dozens of artillery pieces going down along with them. Estimates of how many guns were captured differ; there may have been so few as 38 or more than 100. Sources also differ about casualties, with figures ranging from so few as 200 to so many as 2,000 dead. Because Napoleon exaggerated this incident in his report of the battle, the low numbers may be more accurate, although doubt remains about whether they are fully correct. Many regard this incident as one of Napoleon's cruelest acts in war.


          


          Aftermath


          Austerlitz and the preceding campaign profoundly altered the nature of European politics. In three months, the French had occupied Vienna, destroyed two armies, and humbled the Austrian Empire. These events sharply contrast with the rigid power structures of the 18th century. Austerlitz set the stage for a near-decade of French domination of the European continent, but one of its more immediate effects was to goad Prussia into war in 1806.
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          Military and political results
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          Overall, Allied casualties stood at about 27,000 out of an army of 73,000, which was 37% of their effectives. The French expended around 9,000 out of a force of 67,000, or about 13% of effectives. The Allies also lost 180 guns and 50 standards. The great victory was met by sheer amazement and delirium in Paris, where just days earlier the nation was teetering on financial collapse. Napoleon wrote to Josephine, "I have beaten the Austro-Russian army commanded by the two emperors. I am a little weary....I embrace you." Tsar Alexander perhaps best summed up the harsh times for the Allies by stating, "We are babies in the hands of a giant."


          France and Austria signed a truce on December 4 and the Treaty of Pressburg 22 days later took the latter out of the war. Austria agreed to recognize French territory captured by the treaties of Campo Formio (1797) and Lunville (1801), cede land to Bavaria, Wurttemberg, and Baden, which were Napoleon's German allies, and pay 40 million francs in war indemnities, and Venice was given to the Kingdom of Italy. It was a harsh end for Austria, but certainly not a catastrophic peace. The Russian army was allowed to withdraw to home territory and the French encamped themselves in Southern Germany. The Holy Roman Empire was effectively wiped out, 1806 being seen as its final year. Napoleon created the Confederation of the Rhine, a string of German states meant to serve as a buffer between France and Prussia. Prussia saw these and other moves as an affront to its status as the main power of Central Europe and it went to war with France in 1806.


          


          Rewards


          Napoleon's words to his troops after the battle were full of praise: Soldats! Je suis content de vous (English: Soldiers! I am pleased with you). The Emperor provided two million golden francs to the higher officers, 200 francs to each soldier, and gave large pensions to the widows of the fallen. Orphaned children were adopted by Napoleon personally and were allowed to add "Napoleon" to their baptismal and family names. Interestingly, Napoleon never gave a title of nobility to any of his commanders, as was customary following a great victory. It is probable that he considered Austerlitz too much of a personal triumph to elevate anyone else significantly. To this day, Austerlitz is often called "Napoleon's Greatest Victory."


          


          Popular conceptions


          


          Mythology


          There are many stories and legends regarding events before or during the battle. In the night before the day of battle, Napoleon set out with his entourage to review the forward positions. During this tour, he was recognized by the soldiers of Vandamme's division, and fairly soon the entire army lit candles to celebrate the anniversary of his coronation. Allied soldiers and commanders looking at this believed that the French were preparing to retreat. Another story features an unfortunate French soldier running from Cossacks; apparently, the soldier climbed through a chimney trying to hide, but the Cossacks found and killed him anyway. A more humorous episode occurred between some Russian troopers looking for horse fodder from a local peasant woman. The soldiers kept yelling, Babo, ovsa ("Lady, give us oats") but the woman, who was old and probably had difficult hearing, thought they were saying Hopsa ("jump"), so she repeatedly jumped, to the very great frustration of the Russian soldiers. Eventually, the soldiers realized she did not understand them, pointed to the horses outside, and even started chewing to give her a clue, which she finally got, giving the soldiers the oats they wanted. Yet another story tells of French artillerists throwing a wooden statue of the Virgin Mary into a fire for warmth and discovering that it would not burn.


          


          War and Peace


          The Battle of Austerlitz is a major event in Leo Tolstoy's novel War and Peace. The battle serves as an episode to exalt Russian values and traditions of spirituality and modesty above the alleged crude logic and arrogance of the French. As the battle is about to start, Prince Andrei, one of the main characters, thinks that the approaching "day [will] be his Toulon, or his Arcola," references to Napoleon's early victories. Andrei hopes for glory, even thinking to himself, "I shall march forward and sweep everything before me." Later in the battle, however, Andrei falls into enemy hands and even meets his hero, Napoleon. But the previous enthusiasm has been shattered; he no longer thinks much of Napoleon, "so petty did his hero with his paltry vanity and delight in victory appear, compared to that lofty, righteous and kindly sky which he had seen and comprehended." Tolstoy portrays Austerlitz as an early test for Russia, one which ended badly because the soldiers fought for irrelevant things like glory or renown rather than the higher virtues which would produce, according to Tolstoy, a victory at Borodino during the 1812 invasion.


          


          Historical views


          Napoleon did not succeed in defeating the Allied army as thoroughly as he wanted, but historians and enthusiasts alike recognize that the original plan provided a significant victory. For that reason, Austerlitz is sometimes compared to other great tactical battles like Cannae or Blenheim. Some historians suggest that Napoleon was so successful at Austerlitz that he lost touch with reality, and what used to be French foreign policy became a "personal Napoleonic one" after the battle. In French history, Austerlitz is acknowledged as an impressive military victory, and in the 19th century, when fascination with the First Empire was at its height, the battle was revered by the likes of Victor Hugo, who "in the depth of [his] thoughts" was hearing the "noise of the heavy cannons rolling towards Austerlitz". In the recent bicentennial, however, controversy erupted when neither French president Jacques Chirac nor prime minister Dominique de Villepin attended any functions commemorating the battle. On the other hand, residents of France's overseas departments protested against what they viewed as the "official commemoration of Napoleon", arguing that Austerlitz should not be celebrated since they believed Napoleon committed genocide against colonial peoples.
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          "Battle for Britain" redirects here. There is also a David Bowie song of that title. For the Private Eye comic strip, see Battle for Britain (Private Eye).
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                    560 bombers

                    500 coastal
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                      Fighter Command: 1,023 fighters


                      Bomber Command: 376 bombers

                      Coastal Command: 148 aircraft 1,547 total.
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          Battle of Britain is the name given to the strategic effort by the Luftwaffe during the Second World War to gain air superiority over Fighter Command. The name derives from an 18 June 1940 speech in the House of Commons by Prime Minister Winston Churchill, "The Battle of France is over. I expect the Battle of Britain is about to begin..."


          Had it been successful, the planned amphibious and airborne landings in Britain of Operation Sealion would have followed. The Battle of Britain was the first major campaign to be fought entirely by air forces. It was the largest and most sustained bombing campaign attempted up until that date. The failure of Nazi Germany to destroy Britain's air defence or to break British morale is considered their first major defeat.


          Neither Hitler nor the Oberkommando der Wehrmacht (OKW) believed it possible to carry out a successful amphibious assault on the British Isles until the RAF had been neutralized. Secondary objectives were to destroy aircraft production and ground infrastructure, to attack areas of political significance, and to terrorize the British people into seeking an armistice or surrender. Some historians have argued no invasion could have succeeded, asserting the massive superiority of the Royal Navy over the Kriegsmarine would have made Sealion a disaster. They argue the Luftwaffe would have been unable to prevent decisive intervention by British cruisers and destroyers, even with air superiority.


          British historians date the battle from 10 July to 31 October 1940, which represented the most intense period of daylight bombing. German historians usually place the beginning of the battle in mid-August 1940 and end it in May 1941, on the withdrawal of the bomber units in preparation for the attack on the USSR.


          


          Background


          Luftwaffe attacks on Britain began with raids on naval targets, with bombers being shot down over the Firth of Forth on 16 October 1939 and over Scapa Flow on the following day, but there were no major attacks during the Phoney War period, a lull in fighting that Hitler ended on 10 May 1940 with his invasion of the Low Countries.


          Following the evacuation of the British from Dunkirk (Operation DYNAMO), and the French surrender on 22 June 1940, Hitler believed the war was practically over and the British, defeated on the continent and without European allies, would quickly come to terms with Germany. Although there was an element of British public and political sentiment favouring negotiated peace with a clearly ascendant Germany, among them the Foreign Secretary, Lord Halifax, the recently-installed Churchill nonetheless refused to consider an armistice with Hitler's Germany. Churchill's skillful use of rhetoric hardened public opinion against a peaceful resolution and prepared the British for a long war.


          On 16 July, in an effort to finish the war in the west, Hitler ordered the rapid preparation of a plan to invade Britain. Hitler hoped to frighten Britain into peace and saw the preparations as a means to apply pressure. The plan was prepared by OKW. The operation, code-named Seelwe ("Sealion"), was scheduled for mid-September 1940 and called for landings on the south coast of Great Britain, backed by an airborne assault. All preparations were to be made by mid-August.


          The Kriegsmarine was reluctant to launch an invasion, and on 11 July, Admiral Raeder told Hitler invasion could only be contemplated as a last resort, and only then with full air superiority. The Kriegsmarine had a limited number of ships, while the Royal Navy had over 50 destroyers and dozens of cruisers and battleships in home waters. In the event of a seaborne invasion, the British Home Fleet would sortie from their nearby bases and attack the invasion force, something the Kriegsmarine could do little to counter. The only way Germany would be able to prevent Royal Navy interference would be with the Luftwaffe, primarily using dive bombers, which would require complete air superiority, because the bombers were so vulnerable to attack. Nevertheless, Hitler was determined the invasion go ahead and ordered all services to make preparations for an amphibious assault once air superiority had been achieved.


          


          Opposing forces


          The Luftwaffe was facing a more capable opponent than it had met before: a sizable, highly-coordinated, well-supplied air force, fielding aircraft able to match the German Messerschmitt Bf 109E and Bf 110C. The majority of the RAF's fighting would rest upon the workhorse Hurricane Mk I. More shocking to the German pilots was the newer Spitfire Mk I, which was quickly recognised as a world-class fighter. Most of the fighters they had encountered thus far in the war had not, despite mainly strong showings by opposing pilots, reached this standard.


          


          Aircraft


          The Bf 109E was marginally superior to the Hurricane. The Bf 109E and the Spitfire, in certain key areas, had the advantage over each other. The 109 could outclimb both. The Spitfire was slightly faster at medium heights, was more manoeuvrable, and possessed a stronger airframe as well as heavier armour than the Bf 109E-1. However, because of their carburetted engines, neither it nor the Hurricane could simply dive away from an opponent, as the 109 could. The Spitfire, initially, had a better protected cockpit with bulletproof windscreen and an armoured plate behind the pilot's seat. The Messerschmitt Bf 109 E-3 received extra armour behind the pilots head, and seat armour. The canopy was also modified for better visibility. The Bf 109 was also equipped with Self-sealing fuel tanks, although this could not prevent destruction from tracer rounds.


          The Bf 109 had a slightly higher speed at high altitude, better dive speed, and a fuel injected engine (the Daimler-Benz DB 601), giving Germans the ability to perform negative-gee manoeuvres without the engine cutting out, and thus the option to disengage at will. This advantage could prove moot when pursuing a Spitfire. The superioriy of the Spitfires rate of roll would ensure the Messerschmitt overshot, should the Spitfire pilot perform a half-roll, then dive. The German fighter would gain too much speed, lessening the response of its control surfaces due to the pressure, and then would be unable to correct and counter the Spitfires defensive manoeuvre. The German fighter had a heavier armament, with its two 20 mm MG FF cannon. This gave it a greater punch than the eight .303 (7.7 mm) machineguns of the British fighters, but the low muzzle velocity of the cannon, where the shells dropped quite quickly after firing, meant the Messerschmitt pilots had to open fire from close range.


          On 22 November 1939 a Bf 109E-3 (Wk-Nr 1304 of JG 76) landed intact in France. Evaluated at RAF Farnborough, the Bf 109 was used in mock combats with Spitfire Mk Is. The RAF test pilots found the Bf 109 "superior in all aspects bar monoeuvrability and turning circle". Level speed was reported to be even, however when the Bf 109 pulled out of a dive at speed and then proceeded to climb steeply at slow speed, the Spitfire had difficult in keeping up. The margins were apparently reduced when the Spitfire was fitted with a constant speed airscrew.


          Werner Mlders flew a captured Spitfire Mk I in June 1940 (one of three examples obtained in flyable condition by the Luftwaffe). Mlders reported that the Spitfire was "excellent in the turn" but a "rotten dogfighter", due to the Spitfires " Carburettor engine". Mlders also noted, "in any vertical dogfight at constantly changing altitude it's either continually over-revving or never develops full power at all." In addition there were other smaller details in which they differed.


          The Junkers Ju 87 Stuka was slow and possessed inadequate defences. Furthermore, it could not be effectively protected by fighters, because of its low speed and the very low altitudes at which it ended its dive bomb attacks. The Stuka depended on air superiority, the very thing being contested over Britain. It was therefore withdrawn from attacks on Britain early in the campaign, after prohibitive losses, leaving the Luftwaffe short of precision ground attack aircraft..


          The Me 110 underperformed because it was deployed in a role for which it was never intended. It was an excellent fighter-bomber and interceptor, having (at least at altitudes greater than 15,000ft (4,600m)) a maximum speed better than the Hurricane and not much inferior to the Spitfire, and a heavy armament capable of dealing with any enemy bomber. When used as a light bomber it proved very effective. It was still formidable as a high escort for bombers, when it could dive down upon the enemy, fire and then break contact. As a fighter, overall, its lack of manoeuvrability made it an easy target for British fighters. It was pressed into this role because the Bf 109 lacked the range necessary to escort bombers to targets beyond the south-east corner of England. To correct this the Oberkommando der Luftwaffe had ensured the introduction of the Bf 109 E-7 in August 1940, equipped with a 300 litre external fuel tank to complement its 400 litre internal tank. Earlier use of external tanks had been halted due to leakages in the plywood moulds, which eroded when exposed to the elements.


          The Bf 109 was also used as a fighter-bomber. Bf 109 E-7s had the ability to carry a 250kg bomb underneath the fuselage. The E-7/U2 model had extra armour installed to protect the Jabos. The Bf 109, unlike the Stuka could then, after releasing its ordnance, fight on equal terms with RAF fighters.


          For the British, the main disappointment was the performance of the Boulton-Paul Defiant two-seat turret fighters and Fairey Battle bombers. These aircraft, which before the war were expected to fill the bomber-killer and precision strike roles respectively, were found to be too vulnerable. The Battles suffered horrendous losses in France and were eventually put into reserve to take on the invasion fleet if it were ever launched. The Defiants were too cumbersome to tangle with the Bf 109s, and after suffering heavy losses in the early part of the battle they were reassigned as "cat's eye" night-fighters, where they had little more success. There has been some criticism of the decision to keep these aircraft operational instead of retiring and scrapping them, allowing their Merlin engines to be turned over to fighters and their pilots (about three thousand in all) to be retrained on Hurricanes, thereby freeing large numbers of high-time, combat-experienced Hurricane pilots for Spitfires.


          


          Pilots


          The British had fewer experienced pilots at the start of the battle, and it was the lack of trained pilots, rather than the lack of machines, that became the greatest concern for Dowding. Drawing from regular RAF forces as well as the Auxiliary Air Force and the Volunteer Reserve, the British could muster some 1,103 fighter pilots on 1 July. The selection processes of potential RAF candidates were more concerned with social standing than actual aptitude leading up to the war. Replacement pilots, with little actual flight training and no gunnery training whatsoever, suffered high casualty rates. RAF forces were bolstered by personnel from other countries and/or air forces) including:
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          The Luftwaffe could muster more fighter pilots, 1,450, who were more experienced overall. Drawing from a cadre of Spanish Civil War veterans, they had comprehensive courses in aerial gunnery, as well as instructions in tactics that were suited for fighter versus fighter combat. Luftwaffe training manuals also discouraged heroism, stressing the utmost importance of attacking only when the odds were in the pilot's favour. This rule could not be followed in close bomber escort duties though, since the fighter gave up tactical flexibility and the advantage of height.


          


          Air combat tactics


          In the early phases of the battle, the RAF was hindered by its reliance on obsolete formations. These restricted squadrons to tight 12 aircraft formations composed of three-aircraft "sections" in tight "Vs" ("vics"). With four sections flying together in tight formation, only the squadron leader at the front was free to actually watch for the enemy; the other pilots had to concentrate on keeping station. RAF fighter training also emphasized by-the-book attacks by sections breaking away in sequence. Fighter Command recognised the weaknesses of this rigid structure early in the battle, but it was felt too risky to change tactics in the midst of the battle, because replacement pilots, often with only minimal actual flying time, could not be readily retrained, and inexperienced RAF pilots needed firm leadership in the air only rigid formations could provide. German pilots dubbed the RAF formations Idiotenreihen ("rows of idiots") because they left squadrons vulnerable to attack. Front line RAF pilots were acutely aware of the inherent deficiencies of their own tactics. A compromise was adopted whereby squadron formations used much looser formations with one or two aircraft flying independently above and behind (dubbed "weavers") to provide increased observation and rear protection; these, often the least experienced men, were also often the first to die. After the battle, RAF pilots adopted a variant on the German formations with some success.


          The Luftwaffe employed the looser and flexible four-ship Schwarm (two pairs, or Rotte, each consisting of a leader and a wingman) in an open formation. Each Schwarm in a Staffel flew staggered and with plenty of room in between them, making the formation difficult to spot at longer ranges and allowing for a great deal of flexibility. This formation was developed during the Spanish Civil War by Gnther Ltzow and Werner Mlders and other Luftwaffe pilots, based on principles dating to Oswald Boelcke in 1916. In the Luftwaffe formations, the pair allowed the Rottenfhrer to concentrate on getting kills, while his wingman protected him and scanned for threats.


          


          Luftwaffe strategy


          The Luftwaffe was designed as a tactical weapon to support the Army on the battlefield. In Poland and France, the Luftwaffe had operated jointly with the Wehrmacht in its blitzkrieg. In the Battle of Britain, however, the Luftwaffe had to be decisive in its own right. This new role was something it was unsuited for. Its main task was to ensure air supremacy over southeast England, to pave the way for an invasion fleet.


          The Luftwaffe regrouped after the Battle of France into three Luftflotten (Air Fleets) on the Britain's southern and northern flanks. Luftflotte 2, commanded by Generalfeldmarschall Albrecht Kesselring, was responsible for the bombing of southeast England and the London area. Luftflotte 3, under Generalfeldmarschall Hugo Sperrle, targeted the West Country, Midlands, and northwest England. Luftflotte 5, led by Generaloberst Hans-Jrgen Stumpff from his headquarters in Norway, targeted the north of England and Scotland. As the battle progressed, command responsibility shifted, with Luftflotte 3 taking more responsibility for the night-time Blitz attacks while the main daylight operations fell upon Luftflotte 2's shoulders.


          Initial Luftwaffe estimates allotted four days to defeat Fighter Command in southern England, followed by four weeks for the bombers and long-range fighters to mop up the rest of the country and destroy the British aircraft industry. The plan was to begin with attacks on airfields near the coast, gradually moving inland toward London and the ring of sector airfields defending it. Later reassessments gave the Luftwaffe five weeks to establish temporary air superiority over England within the period from 8 August to 15 September. To achieve this goal, Fighter Command had to be destroyed on the ground or in the air with the Luftwaffe maintaining a high enough kill ratio to avoid depleting its own forces to such a level that it could not support an invasion. The only alternative to the goal of air superiority was a terror bombing campaign aimed at the civilian population, but this alternative was considered unfeasible and was expressly forbidden by Hitler.


          The Luftwaffe kept broadly to this scheme, but its commanders had differences of opinion on strategy. Sperrle wanted to eradicate the air defence infrastructure by bombing it. His counterpart, Kesselring, championed attacking London directlyeither to bombard the British government into submission or to draw RAF fighters into a decisive battle. Gring did nothing to resolve this disagreement between his commanders, and only vague directives were set down during the initial stages of the battle, with Gring seemingly unable to decide upon which strategy to pursue. He seemed at times obsessed with maintaining his own power base in the Luftwaffe and indulging his outdated beliefs on air fighting, which were later to lead to tactical and strategic errors.


          


          Tactics
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          The Luftwaffe varied its tactics considerably to try to find a way through the RAF defences. It launched many free-roving fighter sweeps, known as Freie Jagd ("Free Hunts"), to draw up RAF fighters. RAF fighter controllers, however, were often able to detect these and position squadrons to avoid them, keeping to Dowding's plan to preserve fighter strength for the bomber formations. The Luftwaffe also tried using small formations of bombers as bait, covering them with large numbers of escorts. This was more successful, but escort duty tied the fighters to the bombers' slow speed and made them more vulnerable. Casualties were greatest among the escort units.


          Standard tactics for raids soon became an amalgam of techniques. A free hunt would precede a raid to try to sweep any defenders out of the raid's path. The bombers would then fly in at altitudes between 10,000 and 16,000feet (4,900m), sometimes closely escorted by fighters. A "detached" escort or "top cover" would fly above the bombers and maintain a distant watch.


          Luftwaffe tactics were influenced by their fighters, which were divided into single-engined Bf 109s and twin-engine Bf 110s. The Bf 110 Zerstrer ("destroyer") proved too vulnerable to the nimble single-engined RAF fighters. Soon, they had to be given escorts of their own and were eventually restricted in their employment. This meant the bulk of fighter duties fell on the Bf 109. Fighter tactics were then complicated by bomber crews who demanded closer protection. Due to a similar concerns over losses in the hard-fought battles of 15 August and 18 August, Gring ordered an increase in close escort duties. This decision shackled many of the Bf 109s to the bombers and, although they were more successful at protecting the bomber forces, casualties amongst the fighters mounted primarily because they were forced to fly and maneouvre at reduced speeds.


          Adolf Galland noted:


          
            We had the impression that, whatever we did, we were bound to be wrong. Fighter protection for bombers created many problems which had to be solved in action. Bomber pilots preferred close screening in which their formation was surrounded by pairs of fighters pursuing a zigzag course. Obviously, the visible presence of the protective fighters gave the bomber pilots a greater sense of security. However, this was a faulty conclusion, because a fighter can only carry out this purely defensive task by taking the initiative in the offensive. He must never wait until attacked because he then losses the chance of acting. We fighter pilots certainly preferred the free chase during the approach and over the target area. This, in fact, gives the greatest relief and the best protection for the bomber force.

          


          The limited, 600 km (360 mi) total range of the Bf 109E single engined fighters was also a serious limitation on the Luftwaffe's tactics in the battle-the longer (at 800 km/500 mi) range Focke-Wulf Fw 190, then still only existent in prototype form, would have posed a much more serious threat to the Royal Air Force had it been available.


          


          Intelligence


          The Luftwaffe was ill-served by its lack of intelligence about the British defences. The German intelligence services were fractured and plagued by rivalries; their overall performance was amateurish. By 1940, there were few if any German agents operating in the UK and a handful of bungled attempts to insert spies into the country were foiled. This meant the Luftwaffe had almost no recent knowledge of the workings of the RAF's air defences, in particular of the crucial command and control system built before the war. Even when good information existed, such as a November 1939 Abwehr assessment of Fighter Command strengths and capabilities by Abteilung V, it was ignored if it did not match conventional preconceptions.


          Throughout the battle, the Luftwaffe had to launch numerous reconnaissance sorties to make up for the poor intelligence. Reconnaissance aircraft (at first mostly Dornier Do 17s, but increasingly Bf 110s) proved easy prey for British fighters, as it was seldom possible for them to be escorted by Bf 109s. Thus, the Luftwaffe operated "blind" for much of the battle, unsure of its enemy's true strengths, capabilities, and deployments. Many times the leadership believed Fighter Command's strength had collapsed, while raids against supposed fighter airfields fell instead on bomber or coastal defence stations. The results of bombing and air fighting were consistently exaggerated, due to over-enthusiastic claims and the difficulty of effective confirmation over enemy territory. In the euphoric atmosphere of perceived victory, Luftwaffe leadership became increasingly disconnected from reality. This lack of leadership and solid intelligence meant the Germans did not adopt any consistent strategy, even when the RAF had its back to the wall. Moreover, there was never a systematic focus on any one type of target (such as airbases, radar stations, or aircraft factories), so the already haphazard effort was further diluted.


          


          Navigational aids


          While the British were using radar for air defence more effectively than the Germans realised, the Luftwaffe attempted to press its own offensive advantage with advanced radio navigation systems the British were initially not aware of. One of these was Knickebein ("crooked leg"), a system where carefully positioned radio transmitters in friendly territory broadcast specially targeted navigational beams which intersected over specific bombing targets in enemy territory. Bombers equipped to detect these beams could be guided towards a target and receive a signal to drop their bombs when they were (roughly) overhead. This allowed for somewhat more accurate bombing at night, when British air defence was at its weakest.


          Although British intelligence had heard of proposals for this system, they were not taken seriously until a British science advisor to MI6, Dr. Reginald Jones, gathered evidence of its existence and the threat it posed. He then convinced the high command of the menace and confirmed it with special reconnaissance flights. Jones was put in charge of developing countermeasures, which often involved interfering with the beams to make attacking aircraft go widely off course. Although the Germans resorted to other navigational systems, Jones and the Telecommunications Research Establishment (TRE) were able to neutralise each in turn. This so-called Battle of the Beams resulted in a markedly reduced German bombing accuracy. With the beams no longer accurate, however, many civilian areas that would not normally have been targeted were bombed.


          


          RAF strategy


          


          The Dowding system


          The keystone of the British defence was the complex infrastructure of detection, command, and control that ran the battle. This was the "Dowding System," after its chief architect, Air Chief Marshal Sir H.C.T. "Stuffy" Dowding, the leader of RAF Fighter Command.


          


          Groups


          The UK's airspace was divided up into four Groups.


          
            	10 Group defended Wales and the West Country and was commanded by Air Vice-Marshal Sir Quintin Brand.


            	11 Group covered the southeast of England and the critical approaches to London and was commanded by Air Vice-Marshal Keith Park.


            	12 Group defended the Midlands and East Anglia and was led by Air Vice-Marshal Trafford Leigh-Mallory.


            	13 Group covered the north of England, Scotland and Northern Ireland and was commanded by Air Vice-Marshal Richard Saul.

          


          At the HQ of each Group (e.g. RAF Uxbridge, for 11 Group), information from Fighter Command headquarters would be noted on plotting tables, large maps on which counters marking the incoming raids would be moved, and RAF officers known as Fighter Controllers could then order a response.


          Despite appearances, the Groups were not mutually supporting; Park, for instance, could only request, not demand, assistance from Brand (from whom he often got it), nor from Leigh-Mallory (from whom he more often did not). This was because Dowding had never issued standing orders to assist, nor created a method to co-ordinate it.


          


          Sectors


          The Group areas were subdivided into Sectors; each commanding officer was assigned between two and four squadrons. Sector stations, comprising an aerodrome with a command post, were the heart of this organisation, though they also had satellite airfields to disperse squadrons to. When ordered by their Group HQ, the sector stations would "scramble" their squadrons into the air. Once airborne, the squadrons would be directed by radio-telephone (R/T) from their sector station. Squadrons could be ordered to patrol airfields or vital targets or be "vectored" to intercept incoming raids.


          


          Limitations


          Though it was the most sophisticated air defence system in the world at that time, the Dowding System had many limitations, including, but not often stressed, its emphatic need for qualified ground maintenance personnel, many of whom had received their training under the Aircraft Apprentice scheme instituted by Hugh Trenchard. RDF (radar) was subject to significant errors and the Observer Corps had difficulties tracking raids at night and in bad weather. R/T communications with airborne fighters were restricted because of the RAF's use of High-Frequency (HF) radio sets. HF radio was limited in range and even with a network of relay stations, the squadrons could not roam more than one or two sectors from their airfields. It was also restricted to a single frequency per squadron, making inter-squadron communication impossible. Finally, the system for tracking RAF fighters, known as HF/DF or " Huff-Duff", restricted sectors to a maximum of four squadrons in the air.


          This is, in part, a reflection of the novelty of the type of combat, as well as the control system. It was perfectly possible for Sector Control to have been assigned one frequency for all fighters to "listen out" on (or "guard", in modern parlance), with "roving" intercept guidance, rather than the close positive control used in the event, which limited controllers' ability to handle large numbers of interceptors.


          


          Efficiency


          In spite of this, Fighter Command at times achieved interception rates greater than 80%. The R/T problems were solved late in the battle with the adoption of Very High-Frequency (VHF) radio sets, which gave clearer voice communications, had longer range, and provided multiple channels. For all of its faults, RAF's system of ground control directed its fighters to be where they were needed. The Luftwaffe, with no such system, was always at a disadvantage.


          


          Effect of signals intelligence


          It is unclear how much the British intercepts of the Enigma cipher, used for high-security German radio communications, affected the battle. Ultra, the information obtained from Enigma intercepts, gave the highest echelons of the UK's command a view of German intentions but it seems little of this material filtered down to Hugh Dowding's desk. (It would have had little tactical value in any case.) However, the radio listening service (known as Y Service), monitoring the patterns of Luftwaffe radio traffic, contributed considerably to the early warning of raids.


          


          Tactics
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          The weight of the battle fell upon 11 Group. Keith Park's tactics were to dispatch individual squadrons to intercept raids. The intention was to subject attackers to continual attacks by relatively small numbers of aircraft and try to break up the tight formations of bombers. Once formations had fallen apart, stragglers could be picked off one by one. Where multiple squadrons reached a raid the procedure was for the slower Hurricanes to tackle the bombers while the more agile Spitfires held up the fighter escort. This ideal was not always achieved, however, and sometimes the Spitfires and Hurricanes reversed roles.
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          During the battle, some commanders, notably Leigh-Mallory, proposed squadrons be formed into " Big Wings," consisting of at least three squadrons, to attack the enemy en masse, a method pioneered by Douglas Bader. Proponents of this tactic claimed interceptions in large numbers caused greater enemy losses while reducing their own casualties. Opponents pointed out the big wings would take too long to form up, and the strategy ran a greater risk of fighters being caught on the ground refuelling. The big wing idea also caused pilots to over-claim their kills, due to the confusion of a more intense battle zone. This led to the belief big wings were far more effective than they actually were.


          The issue caused intense friction between Park and Leigh-Mallory, as 12 Group were tasked with protecting 11 Group's airfields whilst Park's squadrons intercepted incoming raids. However, the delay in forming up Big Wings meant this often did not arrive until after German bombers had hit 11 Group's airfields. Dowding, in an effort to highlight the problem of the Big Wing's performance, submitted a report compiled by Park to the Air Ministry on 15 November. In the report he highlighted the fact that during the period of 11 September  31 October the extensive use of the Big Wing had resulted in just 10 interceptions and one German aircraft destroyed, but his report was ignored.. Postwar analysis agrees Dowding's and Park's approach was best for 11 Group. Dowding's removal form his post in November 1940 has been blamed on this struggle between Park and Leigh-Mallory's daylight strategy. However the intensive raids and destruction wrought during the Blitz also damaged Dowding and Park in particular, for the failure to produce an effective night-fighter defence system, something for which the influential Leigh-Mallory had long criticised them.


          


          Bomber and Coastal Command contributions


          Bomber Command and Coastal Command aircraft flew offensive sorties against targets in Germany and France during the battle. After the initial disasters of the war, with Vickers Wellington bombers shot down in large numbers attacking Wilhelmshafen and the slaughter of the Fairey Battle squadrons sent to France, it became clear Bomber Command would have to operate mainly at night to achieve any results without very high losses. From 15 May 1940 a night-time bomber campaign was launched against German oil industry, communication and forests/crops, mainly in the Ruhr area.


          As the threat mounted, Bomber Command changed targeting priority on 3 June 1940 to attack the German aircraft industry and to attack harbours and shipping able to support an invasion of Great Britain. From early August the assembling invasion fleet in French ports got a high priority target as well. The large barges intended by the Germans to transport troops across the Channel were targeted by bombers. In addition the Germans had few Freya radar stations set up in France, meaning air defence of the French harbours were not nearly as good as the air defences over Germany. In September 1940, Bomber Command was directing some 60% of its strength against the Channel ports. Unexplained is why German fighter and bomber bases in France, which were jammed with aircraft and well-known to RAF intelligence, were never attacked. Even a handful of Blenheims attacking a few times in July could have inflicted more damage than all of Fighter Command for the duration of the battle.


          Coastal Command directed its attention towards the protection of British shipping, and the destruction of enemy shipping. As invasion became more likely, it participated in the strikes on French harbours and airfields, laying mines, and mounting numerous reconnaissance missions over the enemy held coastline. In all, some 9,180 sorties were flown by bombers from July to October 1940. Compared to the 80,000 sorties flown by fighters it is relatively little, but bombers suffered about 50% the number of casualties as their fighter colleagues. The bomber contribution was therefore much more dangerous on a loss-per-sortie comparison.


          


          Phases of the Battle


          The Battle can be roughly divided into four phases:


          
            	10 July 11 August: Kanalkampf, ("the Channel battles").


            	12 August 23 August: Adlerangriff ("Eagle Attack"), the early assault against the coastal airfields.


            	24 August 6 September: the Luftwaffe targets the airfields. The critical phase of the battle.


            	7 September onwards: the day attacks switch to British towns and cities.

          


          


          Channel battles
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          The Kanalkampf comprised a series of running fights over convoys in the English Channel and occasional attacks on the convoys by Stuka dive-bombers. It was launched partly because Kesselring and Sperrle were not sure about what else to do, and partly because it gave German aircrews some training and a chance to probe the British defenders. In general, these battles off the coast tended to favour the Germans, whose bomber escorts massively outnumbered the convoy patrols. The need for constant patrols over the convoys put a severe strain on RAF pilots and machines, wasting fuel, engine hours and exhausting the pilots, but eventually the number of ship sinkings became so great the British Admiralty cancelled all further convoys through the Channel. However, these early combat encounters provided both sides with experience. They also gave the first indications some of the aircraft, such as the Defiant and Bf 110, were not up to the intense dog-fighting that would characterise the battle.


          


          Main assault


          The main attack upon the RAF's defences was code-named Adlerangriff ("Eagle Attack").


          Weather, which proved an important feature of the campaign, delayed Adlertag, ("Eagle Day") until 13 August 1940. On 12 August, the first attempt was made to blind the Dowding system when aircraft from the specialist fighter-bomber unit, Erprobungsgruppe 210 attacked four radar stations. Three were briefly taken off the air but were back working within six hours. The raids appeared to show British radars were difficult to knock out for any length of time. The failure to mount follow-up attacks allowed the RAF to get the stations back on the air, and Luftwaffe neglected strikes on the supporting infrastructure, such as phone lines or power stations, which could have rendered the radars useless, even if the towers themselves (which were very difficult to destroy) remained intact.


          Adlertag opened with a series of attacks on coastal airfields, used as forward landing grounds for the RAF fighters. As the week drew on, the airfield attacks moved further inland, and repeated raids were made on the radar chain. 15 August was "The Greatest Day" when the Luftwaffe mounted the largest number of sorties of the campaign. Luftflotte 5 attacked the north of England. Believing Fighter Command strength to be concentrated in the south, raiding forces from Denmark and Norway ran into unexpectedly strong resistance. Inadequately escorted by Bf 110s, bombers were shot down in large numbers. As a result of the casualties, Luftflotte 5 did not appear in strength again in the campaign.
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          18 August, which had the greatest number of casualties to both sides, has been dubbed "The Hardest Day". Following the grinding battles of 18 August, exhaustion and the weather reduced operations for most of a week, allowing the Luftwaffe to review their performance. "The Hardest Day" had sounded the end for the Ju 87 in the campaign. This veteran of blitzkrieg was too vulnerable to fighters to operate over Britain, and to preserve the Stuka force, Gring withdrew them from the fighting. This removed the main Luftwaffe precision-bombing weapon and shifted the burden of pinpoint attacks on the already-stretched Erpro 210. Also, the Bf 110 had proven too clumsy for dog-fighting with single-engined fighters, and its participation was scaled back. It would only be used when range required it or when sufficient single-engined escort could not be provided for the bombers.


          Gring made yet another fateful decision: to order more bomber escorts at the expense of free-hunting sweeps. To achieve this, the weight of the attack now fell on Luftflotte 2, and the bulk of the Bf 109s in Luftflotte 3 were transferred to Kesselring's command, reinforcing the fighter bases in the Pas de Calais. Stripped of its fighters, Luftflotte 3 would concentrate on the night bombing campaign. Gring, expressing disappointment with the fighter performance thus far in the campaign, also made a large change in the command structure of the fighter units, replacing many Geschwaderkommodoren with younger, more aggressive pilots like Adolf Galland and Werner Mlders.


          Finally, Gring stopped the attacks on the radar chain. These were seen as unsuccessful, and neither the Reichsmarschall nor his subordinates realised how vital the Chain Home stations were to the defence. It was known radar provided some early warning of raids, but the belief among German fighter pilots was anything bringing up the " Tommies" to fight was to be encouraged.


          


          Luftwaffe targets RAF airfields


          On 19 August 1940, Gring ordered attacks concentrating on aircraft production, then on 23 August 1940 his directive added a focus on RAF airfields, as well as day and night attacks aimed at weakening fighter forces across the United Kingdom. That evening saw the start of a sustained campaign of bombing, starting with a raid on tyre production at Birmingham. Raids on airfields continued through 24 August, and a major attack hit Portsmouth. That night, several areas of London were bombed, with the East End set ablaze and one release hitting central London. These have been attributed to a group of Heinkel He 111s, unable to find their target, releasing their bombs and returning home, unaware they were dropping them on the city, but this account has been contested. In retaliation, the RAF bombed Berlin on the night of 25 August 26 August, and continued bombing raids on Berlin. These hurt Gring's pride, because he had previously claimed the British would never be allowed to bomb the city, and enraged Hitler.


          From 24 August onwards, the battle was essentially a fight between Kesselring's Luftflotte 2 and Park's 11 Group. The Luftwaffe concentrated all their strength on knocking out Fighter Command and made repeated attacks on the airfields. Of the 33 heavy attacks in the following two weeks, 24 were against airfields. The key sector stations were hit repeatedly: Biggin Hill and Hornchurch four times each; Debden and North Weald twice each. Croydon, Gravesend, Rochford, Hawkinge and Manston were also attacked in strength. At least seven attempts were made against Eastchurch, which was not a Fighter Command aerodrome but was believed to be by the Germans. At times these raids knocked out the sector stations, threatening the integrity of the Dowding system. Emergency measures had to be taken to keep the sectors operating.


          The RAF was taking many casualties in the air. Aircraft production could replace aircraft, but replacement pilots were barely keeping pace with losses, and novice fliers were being shot down at an alarming rate. To offset losses, some 58 Fleet Air Arm fighter pilot volunteers were seconded to RAF squadrons, and a similar number of former (single-engine) Fairey Battle pilots were utilized. Most replacements from Operational Training Units (OTUs) had as little as nine hours flying time and no gunnery or air-to-air combat training. At this point the multinational nature of Fighter Command came to the fore. Many squadrons and individual personnel from the air forces of the Dominions were already attached to the RAF  Australians, Canadians, New Zealanders, Rhodesians and South Africans  they were bolstered by the arrival of fresh Czechoslovak and Polish squadrons. These squadrons had been held back by Dowding, who mistakenly thought non-English speaking aircrew would have trouble working within his control system. In addition there were other nationals, including Free French, Belgian and even a Jewish pilot from the British mandate of Palestine.


          Polish fliers proved especially effective  the pre-war Polish Air Force had lengthy and extensive training, and high standards; with Poland conquered and under German occupation, the Polish pilots of 303 Squadron were strongly motivated. Josef Frantiek, a Czech regular airman who had flown from the occupation of his own country and joined the Polish and then French air forces before arriving in Britain, proved effective but undisciplined and flew as a guest of 303 Squadron chasing Germans. He shot down 17, now accepted as the highest "RAF score".


          The RAF had the advantage of fighting over home territory. Pilots who bailed out of their downed aircraft could be back at their airfields within hours. For Luftwaffe aircrews, a bail out over England meant capture, while parachuting into the English Channel often meant drowning or death from exposure. Morale began to suffer, and Kanalkrankheit ("Channel sickness")  a form of combat fatigue  began to appear among the German pilots. Their replacement problem was even worse than the British. Though the Luftwaffe maintained its numerical superiority, the slow appearance of replacement aircraft and pilots put increasing strain on the resources of the remaining attackers.


          Formerly, the conventional wisdom was, the Luftwaffe was winning even so. Recent research shows this isn't true. Throughout the battle, the Germans "greatly underestimated the size of the RAF and the scale of British aircraft production. Across the Channel, the Air Intelligence division of the Air Ministry consistently overestimated the size of the German air enemy and the productive capacity of the German aviation industry. As the battle was fought, both sides exaggerated the losses inflicted on the other by an equally large margin. However, the intelligence picture formed before the battle encouraged the German Air Force to believe that such losses pushed Fighter Command to the very edge of defeat, while the exaggerated picture of German air strength persuaded the RAF that the threat it faced was larger and more dangerous than was actually the case." This led the British to the conclusion another fortnight of attacks on airfields might force Fighter Command to withdraw their squadrons from the south of England. The German misconception, on the other hand, "encouraged first complacency, then strategic misjudgement. The shift of targets from air bases to industry and communications was taken because it was assumed that Fighter Command was virtually eliminated." Yet this analysis ignores the fact it was pilots, not aircraft, Fighter Command continued to be desperately short of, as it had been from the start of the Battle. Incompletely-trained recruits, and instructors cannibalized from the training program, did not augur well for the ability to sustain the defense.


          Due to the failure of the Luftwaffe to establish air supremacy, a conference assembled on 14 September at Hitler's headquarters. Hitler concluded that air superiority had not yet been established and "promised to review the situation on 17 September for possible landings on 27 September or 8 October. Three days later, when the evidence was clear that the German Air Force had greatly exaggerated the extent of their successes against the RAF, Hitler postponed Sealion indefinitely." However, at the meeting on 14 September, the leadership of the Luftwaffe had persuaded him to give them a last chance to cow the RAF. "The air force chief of staff, General Hans Jeschonnek ... asked Hitler to allow him to attack residential areas to create 'mass panic'. Hitler refused, perhaps unaware of just how much damage had already been done to civilian targets. 'Mass panic' was to be used only as a last resort. Hitler reserved for himself the right to unleash the terror weapon. The political will was to be broken by the collapse of the material infrastructure, the weapons industry, and stocks of fuel and food. On 16 September Goering ordered the air fleets to begin the new phase of the battle. Like the campaign in Kosovo in the spring of 1999, air power was expected to deliver the political solution by undermining military capability and the conditions of daily existence."


          


          Raids on British cities


          


          The Luftwaffe offensive against Britain had included numerous raids on cities since August, but Hitler had issued a directive London was not to be bombed save on his sole instruction. However, on the night of 23 August, bombs were accidentally dropped on Harrow on the outskirts of London as well as raids on Aberdeen, Bristol and South Wales. The focus on attacking airfields had also been accompanied by a sustained bombing campaign which begun on 24 August with the largest raid so far killing 100 in Portsmouth, and that evening the first night raid on London as described above. Continuing RAF raids on Berlin in retaliation led to Hitler withdrawing his directive, and on 3 September Gring planned to bomb London daily, with Kesselring's enthusiastic support, having received reports the RAF was down to under 100 fighters and their airfields in the area were out of action. Hitler issued a directive on 5 September to attack cities including London.


          


          On 7 September 1940 a massive series of raids involving nearly four hundred bombers and more than six hundred fighters targeted docks in the East End of London, day and night. Though suffering from shortages, the RAF anticipated attacks on airfields and 11 Group rose to meet them, in greater numbers than the Luftwaffe expected. The first official deployment of 12 Group's Big Wing took twenty minutes to gain formation, missing its intended target, but encountering another formation of bombers while still climbing. They returned, apologetic about their limited success, and blamed the delay on being requested too late. Next morning, Keith Park flew his Hurricane over the city: "It was burning all down the river. It was a horrid sight. But I looked down and said 'Thank God for that', because I knew that the Nazis had switched their attack from the fighter stations thinking that they were knocked out. They weren't, but they were pretty groggy". Luftwaffe raids across Britain continued, with large attacks on London targeting the docks or bombing indiscriminately. Fighter Command had been at its lowest ebb, short of men and machines, and the break from airfield attacks allowed them to recover. 11 Group had considerable success in breaking up daytime raids. 12 Group repeatedly disobeyed orders and failed to meet requests to protect 11 Group airfields, but their experiments with increasingly large Big Wings had some successes. The Luftwaffe began to abandon their morning raids, with attacks on London starting late in the afternoon for 57 consecutive nights of attacks.
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          The most damaging aspect to the Luftwaffe of the change in targets (to London) was the increase in range. The Bf 109 escorts had a limited fuel capacity, and by the time they arrived over the city, had only 10 minutes of flying time before they had to turn for home. This left many raids undefended by fighter escorts. On 11 September, Hitler postponed Operation Sealion until 24 September. RAF Bomber Command contributed to the problems facing the German naval forces by sinking eighty barges in the Port of Ostend alone.


          On 15 September, two massive waves of German attacks were decisively repulsed by the RAF, with every single aircraft of the 11 Group being used on that day. The total casualties on this critical day were 60 German aircraft shot down versus only 26 RAF. The German defeat caused Hitler to order, two days later, the postponement of preparations for the invasion of Britain. Henceforth, in the face of mounting losses in men, aircraft and the lack of adequate replacements, the Luftwaffe switched from daylight to night-time bombing.


          On 13 October, Hitler again postponed the invasion until the spring of 1941; however, the invasion never happened, and October is regarded as the month in which regular bombing of Britain ended.It was not until Hitler's Directive 21 was ordered on 18 December 1940, that the threat of invasion finally dissipated.


          


          Aftermath


          The Battle of Britain marked the first defeat of Hitler's military forces, with air superiority seen as the key to victory. Pre-war theories led to exaggerated fears of strategic bombing, and British public opinion was invigorated by having come through the ordeal. To Hitler it did not seem a serious setback, as Britain was still not in a position to cause real damage to his plans, and the last minute invasion plan had been an unimportant addition to German strategy. However, for the British, Fighter Command had achieved a great victory in successfully carrying out Sir Thomas Inskip's 1937 air policy of preventing the Germans from knocking Britain out of the war. (Fighter Command was so successful, the conclusion to Churchill's famous 'Battle of Britain' speech has come to refer solely to them: "...if the British Empire and its Commonwealth lasts for a thousand years, men will still say, 'This was their finest hour.'")


          The Battle also signalled a significant shift in U.S. opinion. During the battle, many people from the U.S. accepted the view promoted by Joseph Kennedy, the U.S. ambassador in London, and believed the UK could not survive. However, Roosevelt wanted a second opinion, and sent "Wild Bill" Donovan on a brief visit to Britain, who became convinced Britain would survive and should be supported in every possible way.


          Both sides in the battle made exaggerated claims of numbers of enemy aircraft shot down. In general, claims were two to three times the actual numbers, because of the confusion of fighting in dynamic three-dimensional air battles. Postwar analysis of records has shown between July and September, the RAF claimed over 2,698 kills for 1,023 fighter aircraft lost to all causes, where 147 Polish pilots claimed 201 out of that number, while the Luftwaffe fighters claimed 3,198 RAF aircraft downed for losses of 1,887, of which 873 were fighters. To the RAF figure should be added an additional 376 Bomber Command and 148 Coastal Command aircraft conducting bombing, mining, and reconnaissance operations in defence of the country.


          Some modern military historians have suggested the battle was unwinnable for the Luftwaffe because their numerical majority was not sufficient to achieve air superiority. Dowding's and Park's strategy of choosing when to engage the enemy whilst maintaining a coherent force was vindicated. Three historians, who teach at Joint Services Command and Staff College, have suggested the existence of the Royal Navy was enough of a deterrent to the Germans; even had the Luftwaffe won, the Germans had limited means with which to combat the Royal Navy, certain to have intervened to prevent a landing. Some veterans of the battle point out the Royal Navy would have been vulnerable to air attack by the Luftwaffe if Germany had achieved air superiority, quoting the fate of Prince of Wales and Repulse in December 1941, overwhelmed only by air power. They neglect to mention Germany at that time had no armour piercing bomb capable of penetrating the armor of a British battleship.


          Though the claims about the Royal Navy's ability to repulse an invasion may be contested, there is a consensus among historians that the Luftwaffe simply could not crush the RAF, without which a successful invasion of Britain was impossible. "Irrespective of whether Hitler was really set on this course, he simply lacked the resources to establish the air superiority that was the sine qua non of a successful crossing of the English Channel. A third of the initial strength of the German air force, the Luftwaffe, had been lost in the western campaign in the spring. The Germans lacked the trained pilots, the effective fighter planes, and the heavy bombers that would have been needed."


          The theories of strategic bombing, which hinged on the collapse of public morale, were undone by British defiance in the face of the day and night blitzes. The switch to terror bombing allowed the RAF to recuperate and to defend against the attacks. Even if the attacks on the 11 Group airfields had continued, the British could have withdrawn to the Midlands, out of the range of German fighters, and continued the battle from there. Postwar records show British aircraft were being replaced faster than those of the Germans; the RAF maintained its strength even as the Luftwaffe's declined. In losses of aircraft and experienced aircrew, the battle was a blow from which the Luftwaffe never fully recovered.


          The Germans launched some spectacular attacks against important British industries, but they could not destroy the British industrial potential, and made little systematic effort to do so. Hindsight does not disguise the fact the threat to Fighter Command was very real and for the participants, it seemed as if there was a narrow margin between victory and defeat. The victory was as much psychological as physical.


          The British triumph in the Battle of Britain was not without heavy cost. Total British civilian losses from July to December 1940 were 23,002 dead and 32,138 wounded, with one of the largest single raids occurring on 19 December 1940, in which almost 3,000 civilians died.


          Winston Churchill summed up the effect of the battle and the contribution of Fighter Command with the words, "Never in the field of human conflict was so much owed by so many to so few". However, the brilliant leadership of Dowding and Keith Park in successfully proving their theories of air defence had created enemies amongst RAF senior commanders, and in a shabby episode, both were sacked from their posts in the immediate aftermath of the battle. Pilots who fought in the Battle have been known as The Few ever since. 15 September is celebrated in the United Kingdom as "Battle of Britain Day", marking the battle.


          The end of the battle allowed the UK to rebuild its military forces and establish itself as an Allied stronghold. Britain later served as a base from which the Liberation of Western Europe was launched.


          


          International participation


          The RAF roll of honour for the Battle of Britain recognises 510 non-British pilots as flying at least one authorised operational sortie with an eligible unit of the Royal Air Force or Fleet Air Arm between 10 July and 31 October 1940. This included pilots from Poland, New Zealand, Canada, Czechoslovakia, Belgium, Australia, South Africa, France, Ireland, United States of America, Jamaica, Palestine, and Southern Rhodesia. The highest-scoring unit during the Battle of Britain was the No. 303 Polish Fighter Squadron.


          Italian dictator Benito Mussolini insisted on providing an element of the Italian Royal Air Force ( Regia Aeronautica) to assist his German ally during the Battle of Britain. This expeditionary force was called the Italian Air Corps ( Corpo Aereo Italiano or CAI) and first saw action in late October 1940. It took part in the latter stages of the battle but achieved limited success and was redeployed in early 1941.
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                    	Date

                    	August 2 216 BC
                  


                  
                    	Location

                    	Cannae, Italy
                  


                  
                    	Result

                    	Decisive Carthaginian victory
                  

                

              
            


            
              	Belligerents
            


            
              	Carthaginian Empire

              	Roman Republic
            


            
              	Commanders
            


            
              	Hannibal

              	Gaius Terentius Varro,

              Lucius Aemilius Paullus 
            


            
              	Strength
            


            
              	40,000 heavy infantry,

              6,000 light infantry,

              8,000 cavalry

              	86,40087,000 men (16 Roman and Allied legions)
            


            
              	Casualties and losses
            


            
              	6,000 killed,

              10,000 wounded

              	70,000 killed ( Polybius),

              50,000 killed ( Livy),

              around 11,000 captured
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          The Battle of Cannae was a major battle of the Second Punic War, taking place on August 2, 216 BC near the town of Cannae in Apulia in southeast Italy. The army of the Carthaginian Empire under Hannibal decisively defeated a numerically superior army of the Roman Republic under command of the consuls Lucius Aemilius Paullus and Gaius Terentius Varro. Following the Battle of Cannae, Capua and several other Italian city-states defected from the Roman Republic. Although the battle failed to decide the outcome of the war in favour of Carthage, it is regarded as one of the greatest tactical feats in military history and the greatest defeat of Rome.


          Having recovered from their previous losses at Trebia (218 BC) and Trasimene (217 BC), the Romans decided to confront Hannibal at Cannae, with roughly 87,000 Roman and Allied troops. With their right wing positioned near the Aufidus River, the Romans placed their cavalry on their flanks and massed their heavy infantry in a deeper formation than usual in the centre. Perhaps the Romans hoped to break the Carthaginian line earlier in the battle than they had at the Battle of Trebia. To counter this, Hannibal utilized the double-envelopment tactic. He drew up his least reliable infantry in the centre, with the flanks composed of Carthaginian cavalry. Before engaging the Romans, however, his lines adopted a crescent shape  advancing his centre with his veteran troops at the wings in echelon formation. Upon the onset of the battle, the Carthaginian centre withdrew before the advance of the numerically superior Romans. While Hannibal's centre line yielded, the Romans had unknowingly driven themselves into a large arc  whereupon the Carthaginian infantry and cavalry (positioned on the flanks) encircled the main body of Roman infantry. Surrounded and attacked on all sides with no means of escape, the Roman army was subsequently cut to pieces. An estimated 60,00070,000 Romans were killed or captured at Cannae (including the consul Lucius Aemilius Paullus and eighty Roman senators). In terms of the number of lives lost in a single day, Cannae is estimated to be within the thirty costliest battles in all of recorded human history. Ernle Bradford, a biographer of Hannibal, claims that the 50,000 Romans killed represent the largest number of troops felled in battle in a single day.


          


          Strategic background


          Shortly after the start of the Second Punic War, the Carthaginian general Hannibal had boldly crossed into Italy by traversing the Alps during the winter, and had quickly won two major victories over the Romans at Trebia and at Lake Trasimene. After suffering these losses, the Romans appointed Fabius Maximus as dictator to deal with the threat. Fabius set about fighting a war of attrition against Hannibal, cutting off his supply lines and refusing to engage in pitched battle. These tactics proved unpopular with the Romans. As the Roman people recovered from the shock of Hannibal's initial victories, they began to question the wisdom of the Fabian strategy which had given the Carthaginian army the chance to regroup. Fabius's strategy was especially frustrating to the majority of the people who were eager to see a quick conclusion to the war. It was also widely feared that if Hannibal continued plundering Italy unopposed, Rome's allies might doubt Rome's ability to protect them, and defect to Carthage's cause.


          Unimpressed with Fabius's strategy, the Roman Senate did not renew his dictatorial powers at the end of his term, and command was given back to the consuls Gnaeus Servilius Geminus and M. Atilius Regulus. In 216 BC, elections resumed with Gaius Terentius Varro and Lucius Aemilius Paullus elected as consuls and given command of a newly raised army of unprecedented size in order to counter Hannibal. Polybius writes:


          
            
              	

              	The Senate determined to bring eight legions into the field, which had never been done at Rome before, each legion consisting of five thousand men besides allies.  Most of their wars are decided by one Consul and two legions, with their quota of allies; and they rarely employ all four at one time and on one service. But on this occasion, so great was the alarm and terror of what would happen, they resolved to bring not only four but eight legions into the field.

              	
            

          


          
            	
              
                	 Polybius, The Histories of Polybius

              

            

          


          These eight legions, along with an estimated 2,400 Roman cavalry, formed the nucleus of this massive new army. As each legion was accompanied by an equal number of allied troops, and allied cavalry numbered around 4,000, the total strength of the army which faced Hannibal could not have been much less than 90,000.


          


          Prelude


          In the spring of 216 BC, Hannibal took the initiative and seized the large supply depot at Cannae in the Apulian plain. He thus placed himself between the Romans and their crucial source of supply. As Polybius notes, the capture of Cannae "caused great commotion in the Roman army; for it was not only the loss of the place and the stores in it that distressed them, but the fact that it commanded the surrounding district". The consuls, resolving to confront Hannibal, marched southward in search of the Carthaginian general. After two days march, they found him on the left bank of the Aufidus River and encamped six miles (10 km) away. Ordinarily each of the two Consuls would command their own portion of the army, but since the two armies were combined into one, the Roman law required them to alternate their command on a daily basis. It appears that Hannibal had already figured out that the command of the Roman army alternated, and planned his strategy accordingly.


          Reportedly, a Carthaginian officer named Gisgo commented on how much larger the Roman army was. Hannibal replied, "another thing that has escaped your notice, Gisgo, is even more amazing  that although there are so many of them, there is not one among them called Gisgo."


          Consul Varro, who was in command on the first day, is presented by ancient sources as a man of reckless nature and hubris, and was determined to defeat Hannibal. While the Romans were approaching Cannae, a small portion of Hannibal's forces ambushed the Roman army. Varro successfully repelled the Carthaginian attack and continued on his way to Cannae. This victory, though essentially a mere skirmish with no lasting strategic value, greatly bolstered confidence in the Roman army, perhaps to overconfidence on Varro's part. Paullus, however, was opposed to the engagement as it was taking shape. Unlike Varro, he was prudent and cautious, and he believed it was foolish to fight on open ground, despite the Romans' numerical strength. This was especially true since Hannibal held the advantage in cavalry (both in quality and numerical terms). Despite these misgivings, Paullus thought it unwise to withdraw the army after the initial success, and camped two-thirds of the army east of the Aufidus River, sending the remainder of his men to fortify a position on the opposite side. The purpose of this second camp was to cover the foraging parties from the main camp and harass those of the enemy.


          The two armies stayed in their respective locations for two days. During the second of these two days ( August 1), Hannibal, well aware that Varro would be in command the following day, left his camp and offered battle. Paullus, however, refused. When his request was rejected, Hannibal, recognizing the importance of the Aufidus' water to the Roman troops, sent his cavalry to the smaller Roman camp to harass water-bearing soldiers that were found outside the camp fortifications. According to Polybius, Hannibal's cavalry boldly rode up to the edge of the Roman encampment, causing havoc and thoroughly disrupting the supply of water to the Roman camp.


          


          Battle


          


          Forces


          The combined forces of the two consuls totaled 75,000 infantry, 2,400 Roman cavalry and 4,000 allied horse (involved in the actual battle) and, in the two fortified camps, 2,600 heavily-armed men, 7,400 lightly-armed men (a total of 10,000), so that the total strength the Romans brought to the field amounted to approximately 86,400 men. Opposing them was a Carthaginian army composed of roughly 27,000 heavy infantry, 6,000 light infantry, and 8,000 cavalry in the battle itself, irrespective of detachments. The Carthaginian army was a combination of warriors from numerous regions. Along with the core of 8,000 Libyans, armed with Roman armour, fought 8,000 Iberians, 16,000 Gauls (8,000 were left at camp the day of battle) and an unknown number of Gaetulian Infantry. Hannibal's cavalry also came from diverse backgrounds. He commanded 4,000 Numidian, 2,000 Spanish, 4,000 Gallic and 450 Liby-Phoenician cavalry. Finally, Hannibal had around 8,000 skirmishers consisting of Balearian slingers and mixed nationality spearmen. All of these specific groups brought their respective strengths to the battle. The uniting factor for the Carthaginian army was the personal tie each group had with Hannibal.


          


          Equipment


          Rome's forces used traditional Roman equipment including pila and hastae as weapons as well as traditional helmets, shields, and body armor. On the other hand, the Carthaginian army used a variety of equipment. Libyans fought with both armor and equipment taken from previously defeated Romans. Spaniards fought with swords suited for cutting and thrusting, javelins, and incendiary spears. For defense Spanish warriors carried large oval shields. The Gauls on the other hand carried long slashing swords and small but sturdy oval shields. The heavy Carthaginian cavalry carried two javelins and a curved slashing sword with a heavy shield for protection. Numidians, being light cavalry, used no armor but carried a small shield, javelins, and a sword. Skirmishers acting as light infantry carried either slings or spears. The Balearian slingers, who were famous for their accuracy, carried short, medium, and long slings used to throw stones but no defensive equipment. Spearmen carried shields, javelins, and possibly swords or a stabbing spear.


          


          Tactical deployment


          The conventional deployment for armies of the time was to place infantry in the centre and deploy the cavalry in two flanking "wings". The Romans followed this convention fairly closely, but chose extra depth (by stacking their maniples), rather than breadth for their infantry line, hoping to use this concentration of forces to quickly break through the center of Hannibal's line. Varro knew how the Roman infantry had managed to penetrate Hannibal's centre during the Battle of the Trebia, and he planned to recreate this on an even greater scale. The principes were stationed immediately behind the hastati, ready to push forward at first contact to ensure the Romans presented a unified front. As Polybius wrote, "the maniples were nearer each other, or the intervals were decreased and the maniples showed more depth than front". Even though they outnumbered the Carthaginians, this depth-oriented deployment meant that the Roman lines had a front of roughly equal size to their numerically inferior opponents.
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          To Varro, Hannibal seemed to have little room to manoeuver and no means of retreat as he was deployed with the Aufidus River to his rear. Varro believed that when pressed hard by the Romans' superior numbers, the Carthaginians would fall back onto the river and, with no room to manoeuver, would be cut down in panic. Bearing in mind that Hannibal's two previous victories had been largely decided by his trickery and ruse, Varro had sought an open battlefield. The field at Cannae was indeed clear, with no possibility of hidden troops being brought to bear as an ambush.


          Hannibal, on the other hand, had deployed his forces based on the particular fighting qualities of each unit, taking into consideration both their strengths and weaknesses in devising his strategy. He placed his Iberians, Gauls and Celtiberians in the middle, alternating the ethnic composition across the front line. Hannibal's infantry from Punic Africa was positioned on the wings at the very edge of his infantry line.


          It is a common misconception that Hannibal's African troops carried pikesa theory put forward by historian Peter Connolly. The Libyan troops in fact carried spears "shorter than the Roman Triarii". Their advantage was not that they had pikes, it was that these infantry were expertly battle-hardened, remained cohesive, and attacked the Roman flanks.


          Hasdrubal led the Iberian and Celtiberian cavalry on the left (south near the Aufidus River) of the Carthaginian army. Hasdrubal was given about 6,500 cavalry, and Hanno had 3,500 Numidians on the right. Hasdrubal's force was able to quickly destroy the Roman cavalry (on the south), pass the Roman's infantry rear, and reach the Roman allied cavalry while they were engaged with Hanno's Numidians. The combined cavalry forces of Hasdrubal and Hanno dispersed the Roman's allied cavalry and attacked the Roman infantry from the rear.


          Hannibal intended that his cavalry, comprising mainly medium Hispanic cavalry and Numidian light horse, and positioned on the flanks, defeat the weaker Roman cavalry and swing around to attack the Roman infantry from the rear as it pressed upon Hannibal's weakened centre. His veteran African troops would then press in from the flanks at the crucial moment, and encircle the overextended Roman army.


          After encirclement, a combination of factors aided the decisive victory. First of all, instead of attacking a hardened line of the veteran triarii usually at the rear, the cavalry actually finished off the skirmishers who had retreated through the ranks towards the rear after the skirmish was complete. This allowed time for the Carthaginian army to strategically remove century leaders as well as scare the hastati into confusion. The confusion only worsened as with the aerial bombardment that produced only minor wounds but tricked both sides of the Roman forces to flee towards the middle. This fleeing only led to a situation where Roman troops were too tightly packed to effectively use their weapons and thus fell more rapidly.


          Hannibal was unconcerned about his position against the Aufidus River; in fact, it played a major factor in his strategy. By anchoring his army on the river, Hannibal prevented one of his flanks from being overlapped by the more numerous Romans. The Romans were in front of the hill leading to Cannae and hemmed in on their right flank by the Aufidus River, so that their left flank was the only viable means of retreat. In addition, the Carthaginian forces had manoeuvred so that the Romans would face east. Not only would the morning sunlight shine on the Romans, but the southeasterly winds would blow sand and dust into their faces as they approached the battlefield. Hannibal's unique deployment of his army, based on his perception and understanding of the capabilities of his troops, was decisive.


          


          Events


          As the armies advanced on one another, Hannibal gradually extended the centre of his line, as Polybius describes: "After thus drawing up his whole army in a straight line, he took the central companies of Hispanics and Celts and advanced with them, keeping the rest of them in contact with these companies, but gradually falling off, so as to produce a crescent-shaped formation, the line of the flanking companies growing thinner as it was prolonged, his object being to employ the Africans as a reserve force and to begin the action with the Hispanics and Celts." Polybius describes the weak Carthaginian centre as deployed in a crescent, curving out toward the Romans in the middle with the African troops on their flanks in echelon formation. It is believed that the purpose of this formation was to break the forward momentum of the Roman infantry, and delay its advance before other developments allowed Hannibal to deploy his African infantry most effectively. However, some historians have called this account fanciful, and claim that it represents either the natural curvature that occurs when a broad front of infantry marches forward, or the bending back of the Carthaginian center from the shock action of meeting the heavily massed Roman centre. Still others believe that Hannibal actually had his forces curve back to draw the Roman soldiers in and then to cut them off and slaughter them.
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          When the battle was joined, the cavalry engaged in a fierce exchange on the flanks. Polybius describes the scene, writing that "When the Hispanic and Celtic horses on the left wing came into collision with the Roman cavalry, the struggle that ensued was truly barbaric." Here, the Carthaginian cavalry quickly overpowered the inferior Romans on the right flank and routed them. A portion of the Carthaginian cavalry then detached itself from the Carthaginian left flank and made a wide circling pivot to the Roman right-flank, where it fell upon the rear of the Roman cavalry. The Roman cavalry was immediately dispersed as the Carthaginians fell upon them and began "cutting them down mercilessly".


          While the Carthaginians were in the process of defeating the Roman cavalry, the mass of infantry on both sides advanced towards each other in the centre of the field. As the Romans advanced, the wind from the East blew dust in their faces and obscured their vision. While the wind itself was not a major factor, the dust that both armies created would have been potentially debilitating to sight. Although the dust made sight difficult, troops would still have been able to see others in the vicinity. The dust, however, was not the only psychological factor involved in battle. Because of the somewhat distant battle location both sides were forced to fight on little sleep. The Romans faced another disadvantage caused by lack of proper hydration due to Hannibal's attack on the Roman encampment during the previous day. Furthermore, the massive number of troops would have led to an overwhelming amount of background noise. All of these psychological factors made battle especially difficult for the infantrymen.


          Hannibal stood with his men in the weak centre and held them to a controlled retreat. The crescent of Hispanic and Gallic troops buckled inwards as they gradually withdrew. Knowing the superiority of the Roman infantry, Hannibal had instructed his infantry to withdraw deliberately, thus creating an even tighter semicircle around the attacking Roman forces. By doing so, he had turned the strength of the Roman infantry into a weakness. Furthermore, while the front ranks were gradually advancing forward, the bulk of the Roman troops began to lose their cohesion, as they began crowding themselves into the growing gap. Soon they were compacted together so closely that they had little space to wield their weapons. In pressing so far forward in their desire to destroy the retreating and collapsing line of Hispanic and Gallic troops, the Romans had ignored (possibly due to the dust previously mentioned) the African troops that stood uncommitted on the projecting ends of this now reversed-crescent. This also gave the Carthaginian cavalry time to drive the Roman cavalry off on both flanks and attack the Roman centre in the rear. The Roman infantry, now stripped of both its flanks, formed a wedge that drove deeper and deeper into the Carthaginian semicircle, driving itself into an alley that was formed by the African Infantry stationed at the echelons. At this decisive point, Hannibal ordered his African Infantry to turn inwards and advance against the Roman flanks, creating an encirclement of the Roman infantry in one of the earliest known examples of the pincer movement.


          When the Carthaginian cavalry attacked the Romans in the rear, and the African flanking echelons had assailed them on their right and left, the advance of the Roman infantry was brought to an abrupt halt. The trapped Romans were enclosed in a pocket with no means of escape. The Carthaginians created a wall and began destroying the entrapped Romans as discussed earlier. Polybius claims that, "as their outer ranks were continually cut down, and the survivors forced to pull back and huddle together, they were finally all killed where they stood."


          Recognizing that his ploy had resulted in near-total victory and still needing to consolidate his gains and take only those few prisoners who would be willing to genuinely defect, Hannibal ordered his men to speedily cut the hamstrings of surviving enemies and move onto the next available Roman, and then later in the day  when there was no more able-bodied resistance  to butcher the lamed Romans at their leisure.


          As Livy describes, "So many thousands of Romans were lying  Some, whom their wounds, pinched by the morning cold, had roused, as they were rising up, covered with blood, from the midst of the heaps of slain, were overpowered by the enemy. Some were found with their heads plunged into the earth, which they had excavated; having thus, as it appeared, made pits for themselves, and having suffocated themselves." Nearly six hundred legionaries were slaughtered each minute until darkness brought an end to the bloodletting. Only 14,000 Roman troops managed to escape (most of whom had cut their way through to the nearby town of Canusium). At the end of the day, out of the original force of 87,000 Roman troops, only about one out of every six men was still alive.


          


          Casualties


          Although the true figure will probably never be known, Livy and Polybius variously claim that 50,00070,000 Romans died with about 3,0004,500 taken prisoner. Among the dead were Lucius Aemilius Paullus himself, as well as the two consuls for the preceding year, two quaestors, twenty-nine out of the forty-eight military tribunes, and an additional eighty senators (at a time when the Roman Senate was no more than 300 men, this constituted 2530% of the governing body). Another 8,000 from the two Roman camps and the neighboring villages surrendered on the following day (after further resistance cost even more fatalities - more or less 2,000). In all, perhaps more than 75,000 Romans of the original force of 87,000 were dead or captured  totaling more than 85% of the entire army. In the battle itself only, perhaps more of 95% of the Romans and allies were killed or captured. More Romans were lost at Cannae than in any other battle except the Battle of Arausio, and Cannae is second only to the Battle of the Teutoburg Forest when looking at the percentage of Romans killed. For their part, the Carthaginians suffered 16,700 casualties (with the Celtiberians and Iberians accounting for the majority). The fatalities for the Carthaginians amounted to 6,000 men, of whom 4,000 were Celtiberians, 1,500 Iberians and Africans, and the remainder cavalry.


          The total casualty figure of the battle, therefore, exceeds 80,000 men. At the time when Cannae was fought, it was probably the second most costly battle in history, behind only the Battle of Plataea, even if at Plataea the bulk of the casualties was made in the rout of the Persian army after the battle and not necessarily in the battlefield itself. Until the Mongol invasions, ~1500 years later, it was ranked in the ten most costly battles in human history, and even in modern times the death toll remains in the fifty most lethal battles in world history.


          


          Aftermath
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              	Never before, while the City itself was still safe, had there been such excitement and panic within its walls. I shall not attempt to describe it, nor will I weaken the reality by going into details it was not wound upon wound but multiplied disaster that was now announced. For according to the reports two consular armies and two consuls were lost; there was no longer any Roman camp, any general, any single soldier in existence; Apulia, Samnium, almost the whole of Italy lay at Hannibal's feet. Certainly there is no other nation that would not have succumbed beneath such a weight of calamity.

              	
            

          


          
            	
              
                	― Livy, on the Roman Senate's reaction to the defeat

              

            

          


          For a brief period of time, the Romans were in complete disarray. Their best armies in the peninsula were destroyed, the few remnants severely demoralized, and the only remaining consul (Varro) completely discredited. It was a complete catastrophe for the Romans. As the story goes, Rome declared a national day of mourning, as there was not a single person in Rome who was not either related to or acquainted with a person who had died. The Romans became so desperate that they resorted to human sacrifice, twice burying people alive at the Forum of Rome and abandoning an oversized baby in the Adriatic Sea (perhaps one of the last recorded instances of human sacrifices the Romans would perform, unless the public executions of defeated enemies dedicated to Mars are counted as human sacrifice).


          Lucius Caecilius Metellus, a military tribune, is known to have so much despaired in the Roman cause in the aftermath of the battle as to suggest that everything was lost, and called the other tribunes to sail overseas and hire themselves up into the service to some foreign prince. Afterwards, he was forced by his own example to swear an oath of allegiance to Rome for all time. Furthermore, the Roman survivors of Cannae were later reconstituted as two legions and assigned to Sicily for the remainder of the war as punishment for their humiliating desertion of the battlefield. In addition to the physical loss of her army, Rome would suffer a symbolic defeat of prestige. A gold ring was a token of membership in the upper classes of Roman society; Hannibal had his men collect more than 200 gold rings from the corpses on the battlefield, and sent this collection to Carthage as proof of his victory. The collection was poured on the floor in front of the Carthaginian Senate, and was judged to be "three and a half measures".


          Hannibal, having gained yet another victory (following the battles of Trebia and Lake Trasimene), had defeated the equivalent of eight consular armies. Within just three campaign seasons, Rome had lost a fifth of the entire population of citizens over seventeen years of age (nearly twelve percent of Rome's available manpower). Furthermore, the morale effect of this victory was such that most of Southern Italy joined Hannibal's cause. After the Battle of Cannae, the Hellenistic southern provinces of Arpi, Salapia, Herdonia, Uzentum, including the cities of Capua and Tarentum (two of the largest city-states in Italy) all revoked their allegiance to Rome and pledged their loyalty to Hannibal. As Polybius notes, "How much more serious was the defeat of Cannae, than those which preceded it can be seen by the behaviour of Romes allies; before that fateful day, their loyalty remained unshaken, now it began to waver for the simple reason that they despaired of Roman Power." During that same year, the Greek cities in Sicily were induced to revolt against Roman political control, while the Macedonian king, Philip V, had pledged his support to Hannibal  thus initiating the First Macedonian War against Rome. Hannibal also secured an alliance with the newly appointed King Hieronymus of Syracuse, the only independent leftover in Sicily.


          Following the battle, the commander of the Numidian cavalry Maharbal urged Hannibal to seize the opportunity and march immediately on Rome. It is told that the latter's refusal caused Maharbal's exclamation: "Truly the Gods have not bestowed all things upon the same person. Thou knowest indeed, Hannibal, how to conquer, but thou knowest not how to make use of your victory." Yet Hannibal had good reasons to judge the strategic situation after the battle otherwise than Maharbal did. As the historian Hans Delbrck points out, due to the high numbers of killed and wounded among its ranks the Punic army was not in condition to perform a direct assault on Rome. A march to the city on the Tiber would have been a fruitless demonstration, that would have nullified the psychological effect of Cannae on the Roman allies. Even if his army was in full strength, a successful siege of Rome would have required from Hannibal to subdue a considerable part of the hinterland in order to secure his own and cut the enemy's supplies. Even after the tremendous losses, suffered at Cannae, and the defection of a number of her allies, Rome still had abundant manpower to prevent this and at the same time to maintain considerable forces in Iberia, Sicily, Sardinia and elsewhere despite Hannibal's presence in Italy. Hannibal's conduct after the victories at Trasimene (217 BC) and Cannae (216 BC), and the fact that he first attacked Rome itself only five years later (in 211 BC) suggests that his strategic aim was not the destruction of his foe but to dishearten the Romans by a series of carnages on the battlefields and to wear them down to a moderate peace agreement by stripping them of their allies.


          So immediately after Cannae Hannibal sent a delegation led by Carthalo to negotiate a peace treaty with the Senate on moderate terms. Yet despite the multiple catastrophes Rome had suffered, the Roman Senate refused to parley. Instead, they re-doubled their efforts, declaring full mobilization of the male Roman population, and raised new legions from landless peasants and even slaves. So firm were these measures that the word peace was prohibited, mourning was limited to only thirty days, and public tears were restricted to women. The Romans, after experiencing this catastrophic defeat and losing other battles, had at this point learned their lesson. For the remainder of the war in Italy, they would no longer engage in pitched battles against Hannibal; instead they would utilize the strategies Fabius had taught them, which  as they had finally realized  were the only feasible means of driving Hannibal from Italy.


          In the long run, Rome had its revenge. A Roman fleet carried a Roman army to Africa, where in the Battle of Zama, Scipio Africanus defeated Hannibal, effectively ending the 2nd Punic War.


          


          Historical significance


          


          Effects on Roman military doctrine


          The Battle of Cannae played a major role in shaping the military structure and tactical organization of the Roman Republican army. At Cannae, the Roman infantry assumed a formation similar to the Greek phalanx. This delivered them into Hannibal's trap, since their inability to manoeuvre independently from the mass of the army made it impossible for them to counter the encircling tactics employed by the Carthaginian cavalry. Furthermore, the strict laws of the Roman state required that high command alternate between the two consuls  thus restricting strategic consistency. However, in the years following Cannae, striking reforms were introduced to address these deficiencies. First, the Romans "articulated the phalanx, then divided it into columns, and finally split it up into a great number of small tactical bodies that were capable, now of closing together in a compact impenetrable union, now of changing the pattern with consummate flexibility, of separating one from the other and turning in this or that direction." For instance, at Ilipa and Zama, the principes were formed up well to the rear of the hastati  a deployment that allowed a greater degree of mobility and maneuverability. The culminating result of this change marked the transition from the traditional manipular system to the cohort under Gaius Marius, as the basic infantry unit of the Roman army.


          In addition, the necessity of a unified command was finally recognized. After various political experiments, Scipio Africanus was made general-in-chief of the Roman armies in Africa, and was assured the continued occupancy of this title for the duration of the war. This appointment may have violated the constitutional laws of the Roman Republic, but, as Hans Delbrck wrote, "effected an internal transformation that increased her military potentiality enormously" while foreshadowing the decline of the Republic's political institutions. Furthermore, the battle exposed the limits of a citizen- militia army. Following Cannae, the Roman army gradually developed into a professional force: the nucleus of Scipio's army at Zama was composed of veterans who had been fighting the Carthaginians in Hispania for nearly sixteen years, and had been moulded into a superb fighting force.


          


          Status in military history


          The Battle of Cannae is as famous for Hannibal's tactics as it is for the role it played in Roman history. Not only did Hannibal inflict a defeat on the Roman Republic in a manner unrepeated for over a century until the lesser-known Battle of Arausio, the battle itself has acquired a significant reputation within the field of military history. As military historian Theodore Ayrault Dodge once wrote:


          
            "Few battles of ancient times are more marked by ability than the battle of Cannae. The position was such as to place every advantage on Hannibal's side. The manner in which the far from perfect Hispanic and Gallic foot was advanced in a wedge in chelon was first held there and then withdrawn step by step, until it had the reached the converse position is a simple masterpiece of battle tactics. The advance at the proper moment of the African infantry, and its wheel right and left upon the flanks of the disordered and crowded Roman legionaries, is far beyond praise. The whole battle, from the Carthaginian standpoint, is a consummate piece of art, having no superior, few equal, examples in the history of war".

          


          As Will Durant wrote, "It was a supreme example of generalship, never bettered in history and it set the lines of military tactics for 2,000 years".


          Hannibal's double envelopement at the Battle of Cannae is often viewed as one of the greatest battlefield manoeuvers in history, and is cited as the first successful use of the pincer movement within the Western world, to be recorded in detail.


          


          The "Cannae Model"


          Apart from it being one of the greatest defeats ever inflicted on Roman arms, the Battle of Cannae represents the archetypal battle of annihilation, a strategy that has rarely been successfully implemented in modern history. As Dwight D. Eisenhower, the Supreme Commander of the Allied Expeditionary Force in World War II, once wrote, "Every ground commander seeks the battle of annihilation; so far as conditions permit, he tries to duplicate in modern war the classic example of Cannae". Furthermore, the totality of Hannibal's victory has made the name "Cannae" a byword for military success, and is today studied in detail in several military academies around the world. The notion that an entire army could be encircled and annihilated within a single stroke, led to a fascination among subsequent Western generals for centuries (including Frederick the Great and Helmuth von Moltke) who attempted to emulate its tactical paradigm of envelopment and re-create their own "Cannae". For instance, Norman Schwarzkopf, the commander of the Coalition Forces in the Gulf War, studied Cannae and employed the principles Hannibal used in his highly successful ground campaign against the much less impressive Iraqi forces.


          Hans Delbrck's seminal study of the battle had a profound influence on subsequent German military theorists, in particular, the Chief of the German General Staff, Alfred Graf von Schlieffen (whose eponymously-titled " Schlieffen Plan" was inspired by Hannibal's double envelopment manoeuver). Through his writings, Schlieffen taught that the "Cannae model" would continue to be applicable in maneuver warfare throughout the 20th century:


          
            "A battle of annihilation can be carried out today according to the same plan devised by Hannibal in long forgotten times. The enemy front is not the goal of the principal attack. The mass of the troops and the reserves should not be concentrated against the enemy front; the essential is that the flanks be crushed. The wings should not be sought at the advanced points of the front but rather along the entire depth and extension of the enemy formation. The annihilation is completed through an attack against the enemy's rear To bring about a decisive and annihilating victory requires an attack against the front and against one or both flanks"

          


          Schlieffen later developed his own operational doctrine in a series of articles, many of which were later translated and published in a work entitled "Cannae".


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Battle_of_Cannae"
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                          	Date

                          	10 May 1940  25 June 1940
                        


                        
                          	Location

                          	France, Low Countries
                        


                        
                          	Result

                          	Decisive Axis victory
                        

                      

                    
                  


                  
                    	Belligerents
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                    	Commanders
                  


                  
                    	[image: Flag of Poland] Władysław Sikorski

                    	[image: Flag of Italy] H.R.H. Umberto di Savoia (Army Group West)
                  


                  
                    	Strength
                  


                  
                    	144 divisions,

                    13,974 guns,

                    3,384 tanks,

                    2,935 aircraft

                    Total: 2,862,000

                    	Germany:

                    141 divisions,

                    7,378 guns,

                    2,445 tanks,

                    5,638 aircraft

                    Italy:

                    32 divisions

                    Total:

                    3,350,000 Germans,

                    700,000 Italians
                  


                  
                    	Casualties and losses
                  


                  
                    	360,000 dead or wounded,

                    1,900,000 captured

                    	Germany:

                    45,000 dead,

                    110,000 wounded

                    Italy:

                    1,247 dead or missing,

                    2,631 wounded,

                    2,151 hospitalized due to frostbite1
                  


                  
                    	1 Italian forces were involved in fighting on the French Alps, in which severe sub-zero temperatures are possible in certain areas even during the summer.
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          In World War II, the Battle of France, also known as the Fall of France, was the German invasion of France and the Low Countries, executed from 10 May 1940, which ended the Phoney War. The battle consisted of two main operations. In the first, Fall Gelb (Case Yellow), German armoured units pushed through the Ardennes, to cut off and surround the Allied units that had advanced into Belgium. The British Expeditionary Force (BEF) and many French soldiers were however evacuated from Dunkirk in Operation Dynamo. In the second operation, Fall Rot (Case Red), executed from 5 June, German forces outflanked the Maginot Line to attack the larger territory of France. Italy declared war on France on 10 June. The French government fled to Bordeaux, and Paris was occupied on 14 June. After the French Second Army Group surrendered on 22 June, France capitulated on 25 June. For the Axis, the campaign was a spectacular victory.


          France was divided into a German occupation zone in the north and west, a small Italian occupation zone in the southeast and a collaborationist rump state in the south, Vichy France. Southern France was occupied on 10 November 1942 and France remained under German occupation until after the Allied landings in 1944; the Low Countries were liberated in 1944 and 1945.


          


          Prelude


          Following the Invasion of Poland of September 1939 that started the Second World War, a period of inaction called the Phoney War ("Sitzkrieg" or "Drle de guerre") set in between the major powers. Hitler had hoped that France and the United Kingdom would acquiesce in his conquest and quickly make peace. This was essential to him because Germany's stock of raw materials  and of the foreign currencies to buy them  was critically low. He was now dependent on supplies from his new ally the Soviet Union, a situation he was uncomfortable with for ideological reasons. On 6 October he made a peace offer to both Western Powers. Even before these had time to respond to it, he also however formulated on 9 October a new military policy in case their reply was negative: the Fhrer-Anweisung N6, or "Fhrer-Directive Number 6".


          


          German strategy


          Hitler had always fostered dreams about major military campaigns to defeat the Western European nations as a preliminary step to the conquest of territory in the East, thus avoiding a two-front war. However, these intentions were absent from the Fhrer-Directive N6. This plan was firmly based on the seemingly more realistic assumption that Germany's military strength would still have to be built up for several more years and that for the moment only limited objectives could be envisaged, aimed at improving Germany's position to survive a long, protracted war in the West. Hitler ordered a conquest of the Low Countries: the Netherlands, Belgium and Luxembourg, to be executed at the shortest possible notice. It should prevent France from occupying them first, which would threaten the vital German Ruhr Area; it should also provide a basis for a successful long-term air and sea campaign against England. There was no mention whatsoever of a possible immediately consecutive attack to conquer the whole of France, although as much as possible of the border areas in northern France should be occupied.


          Whilst writing the directive, Hitler had assumed that such an attack could be initiated within a period of at most a few weeks, but the very day he issued it he was disabused of this illusion. It transpired that he had been misinformed about the true state of Germany's forces. The motorised units had to recover for an estimated three months, repairing the damage to their vehicles incurred in the Polish campaign; the ammunition stocks were largely depleted.
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          Halder's plan


          On 10 October 1939, the British refused Hitler's offer of peace; on 12 October the French did the same. On 19 October Franz Halder, chief of staff of the OKH, the Army High Command, presented the first plan for Fall Gelb ("Case Yellow"), the pre-war codename of plans for campaigns in the Low Countries: the Aufmarschanweisung N1, Fall Gelb, or "Instruction for the advance Number 1, Case Yellow". Halder's plan has often been compared to the First World War Von Schlieffen Plan, executed in 1914. It was similar to it in that both plans entailed an advance through the middle of Belgium. But whereas the Von Schlieffen plan had had a surprising gigantic encirclement of the French army in mind, aimed at a decisive victory, Aufmarschanweisung N1 was based on an unimaginative frontal attack, sacrificing a projected half a million German soldiers to attain the limited goal of throwing the Allies back to the River Somme. Germany's strength for 1940 would then be spent; only in 1942 could the main attack against France begin.


          Hitler was very disappointed by Halder's plan. He had supposed the conquest of the Low Countries could be quick and cheap; but as it was presented, it would be long and difficult. It has even been suggested that Halder, who was at the time conspiring against Hitler and had begun carrying a revolver to shoot him in person if necessary, proposed the most pessimistic plan possible to discourage Hitler from the attack entirely. Hitler reacted in two ways. He decided that the German army should attack early, ready or not, in the hope that Allied unpreparedness might bring about an easy victory after all. He set the date on 12 November 1939. This led to an endless series of postponements, as time and again commanders managed to convince Hitler that the attack should be further delayed for a few days or weeks to remedy some critical defect in the preparations, or to wait for better weather conditions. Secondly, because the plan as it was did not appeal to him, he tried to make it different, without clearly understanding in which way it could be improved. This mainly resulted in a dispersion of effort, since besides the main axis in central Belgium, secondary attacks were foreseen further south. On 29 October Halder let a second operational plan reflect these changes, Aufmarschanweisung N2, Fall Gelb, which featured a secondary attack on the Lige- Namur axis.


          Hitler was not alone in disliking Halder's plan. Gerd von Rundstedt, the commander of Army Group A, also disagreed with it. Unlike Hitler however, Von Rundstedt, as a professional soldier, understood perfectly how it should be rectified. Its fundamental flaw was that it did not conform to the classic principles of the Bewegungskrieg, the " manoeuvre warfare", that had since the 19th century been the basis of German tactics. A breakthrough would have to be accomplished that would result in the encirclement and destruction of the main body of Allied forces. The logical place to achieve this would be the Sedan axis, which lay in the sector of Von Rundstedt's Army Group A. Von Rundstedt on 21 October agreed with his chief of staff, Lieutenant-General Erich von Manstein, that an alternative operational plan had to be arranged that would reflect these basic ideas, making his Army Group A as strong as possible at the expense of Army Group B to the north.


          


          Manstein Plan


          Whilst Von Manstein was formulating the new plans in Koblenz, it so happened that Lieutenant-General Heinz Guderian, commander of the XIXth Army Corps, Germany's elite armoured formation, was lodged in a nearby hotel. Von Manstein now considered that, should he involve Guderian in his planning, the tank general may come up with some role for his Army Corps to play in it, and this might then be used as a decisive argument to relocate XIXth Army Corps from Army Group B to Army Group A, much to the delight of Von Rundstedt. At this moment Von Manstein's plan consisted in a move from Sedan to the north, right in the rear of the main Allied forces, to engage them directly from the south in full battle. When Guderian was invited to contribute to the plan during informal discussions, he proposed a radical and novel idea: not only his army corps, but the entire Panzerwaffe should be concentrated at Sedan. And this concentration of armour should not move to the north but to the west, to execute a swift, deep, independent strategic penetration towards the English Channel without waiting for the main body of infantry divisions. This could lead to a strategic collapse of the enemy, avoiding the relatively high number of casualties normally caused by a classic Kesselschlacht or "annihilation battle". Such a risky independent strategic use of armour had been widely discussed in Germany before the war but had not at all been accepted as received doctrine; the large number of officers serving in the Infantry, which was the dominant Arm of Service, had successfully prevented this. Von Manstein had to admit that in this special case, however, it might be just the thing needed. His main objection was that it would create an open flank of over 300 kilometres, vulnerable to French counterattack. Guderian convinced him that this could be prevented by launching simultaneous spoiling attacks to the south by small armoured units. However, this would be a departure from the basic concept of the Fhrer-Directive N6.


          Von Manstein wrote his first memorandum outlining the alternative plan on 31 October. In it he carefully avoided mentioning Guderian's name and downplayed the strategic part of the armoured units, in order not to generate unnecessary resistance. On 6 November, 21 November, 30 November, 6 December, 18 December 1939 and 12 January 1940, a further six memoranda followed, slowly growing more radical in outline. All were rejected by the OKH; nothing of their content reached Hitler.


          


          Plan revisions


          On 10 January 1940 a German Messerschmitt Bf 108 made a forced landing at Maasmechelen, north of Maastricht, in Belgium (the so-called " Mechelen Incident"). Among the occupants was a Luftwaffe Major, Hellmuth Reinberger, who was carrying a copy of the latest version of Aufmarschanweisung N2. Although the aircraft landed safely, Reinberger was unable to destroy the documents, which quickly fell into the hands of the Belgian intelligence services. It has often been suggested this incident was the cause of a drastic change in German plans, but this is incorrect; in fact a reformulation of them on 30 January, Aufmarschanweisung N3, Fall Gelb, basically conformed to the earlier versions. On 27 January, Von Manstein was appointed commander of an army corps in Prussia, to begin his command in Stettin on 9 February. This move was instigated by Halder to remove Von Manstein from influence. Manstein's indignant staff then brought his case to the attention of Hitler, who was informed of it on 2 February. Von Manstein was invited to explain his proposal to the Fhrer personally in Berlin on 17 February; much impressed by it, Hitler the next day ordered the plans to be changed in accordance with Von Manstein's ideas. They appealed to Hitler mainly because they at last offered some real hope of a cheap victory.


          The man who had to carry out the change was again Franz Halder  Von Manstein was not further involved. Halder consented to shifting the main effort, the Schwerpunkt, to the south. Von Manstein's plan had the virtue of being unlikely (from a defensive point of view) since the Ardennes were heavily wooded and because of their poor road network, they were implausible as a route for an invasion. An element of surprise would therefore be present. It would be essential that the Allies respond as envisaged in the original plans, namely that the main body of French and British elite troops be drawn north to defend Belgium. To help to ensure this condition, German Army Group B had to execute a holding attack in Belgium and the Netherlands, giving the impression of being the main German effort, in order to draw Allied forces eastward into the developing encirclement and hold them there. To accomplish this, three of the ten available armoured divisions were still allocated to Army Group B.


          However, Halder had no intention of deviating from established doctrine by allowing an independent strategic penetration by the seven armoured divisions of Army Group A. Much to the outrage of Guderian this element was at first completely removed from the new plan, Aufmarschanweisung N4, Fall Gelb, issued on 24 February. The crossings of the River Meuse at Sedan should be forced by infantry divisions on the eighth day of the invasion. Only after much debate was this changed in this respect that the motorised infantry regiments of the armoured divisions would establish bridgeheads on the fourth day, to gain four days. Even now the breakout and drive to the English Channel would start only on the ninth day, after a delay of five days during which a sufficient number of infantry divisions had to be built up in order to advance together with the armoured units in a coherent mass.


          Even when adapted to more conventional methods, the new strategy provoked a storm of protest from the majority of German generals. They thought it utterly irresponsible to create a concentration of forces in a position where they could not possibly be sufficiently supplied, while such inadequate supply routes as there were, could easily be cut off by the French. If the Allies did not react as expected the German offensive could end in catastrophe. Their objections were ignored however; Halder argued that, as Germany's strategic position seemed hopeless anyway, even the slightest chance of a decisive victory outweighed the certainty of ultimate defeat implied by inaction. The adaptation also implied that it would be easier for the Allied forces to escape to the south. Halder pointed out that if so, Germany's victory would be even cheaper, while it would be an enormous blow to the reputation of the Entente  as the Anglo-French alliance was still commonly known in 1940  to have abandoned the Low Countries. Moreover Germany's fighting power would then still be intact, so that it might be considered to immediately afterwards execute Fall Rot, the attack on France. However, a decision to this effect would have to be postponed until after a possible successful completion of Fall Gelb. Indeed German detailed operational planning only covered the first nine days; there was no fixed timetable established for the advance to the Channel. In accordance with the tradition of the Auftragstaktik, much would be left to the judgment and initiative of the field commanders. This indetermination would have an enormous effect on the actual course of events.


          In April 1940, for strategic reasons, the Germans launched Operation Weserbung, an attack on the neutral countries of Denmark and Norway. The British, French, and Free Poles responded with an Allied campaign in Norway in support of the Norwegians.


          


          Allied strategy


          In September 1939, Belgium and the Netherlands were still neutral. They tried to stay out of the war for as long as possible by adhering to a policy of strict neutrality. Though they made arrangements in secret with the Entente for future cooperation should the Germans invade their territory, they did not openly prepare for this. The Supreme Commander of the French Army, Maurice Gamelin, suggested during that month, that the Allies should take advantage of the fact that Germany was tied up in Poland by occupying the Low Countries before Germany could. This suggestion was not taken up by the French government however.


          In September 1939, in the token Saar Offensiveonly made to nominally fulfill the prewar guarantee to Poland to execute a relief attack from the WestFrench soldiers advanced 5 kilometres into the Saar before withdrawing in October. At this time, France had deployed 98 divisions (all but 28 reserve or fortress divisions) and 2,500 tanks against German forces consisting of 43 divisions (32 of them reserve divisions) and no tanks. According to the judgment of Wilhelm Keitel, then Chief OKW, the French army would easily have been able to penetrate the mere screen of German forces present.


          After October, it was decided not to take the initiative in 1940, though important parts of the French army in the 1930s had been designed to wage offensive warfare. The Allies believed that even without an Eastern Front the German government might be destabilised by a blockade, as it had been in the First World War. In the event the Nazi regime would not collapse, a possibility that seemed to grow ever more likely, during 1940 a vast modernisation and enlargement programme for the Allied forces would be implemented, exploiting the existing advantages over Germany in war production to build up an overwhelming mechanised force, including about two dozen armoured divisions, to execute a decisive offensive in the summer of 1941. Should the Low Countries by that date still not have committed themselves to the Allied cause, the Entente firmly intended to violate their neutrality if necessary.


          Obviously the Germans might strike first, and a strategy would have to be prepared for this eventuality. Neither the French nor the British had anticipated such a rapid defeat in Poland, and the quick German victory was disturbing. Most French generals favoured a very cautious approach. They thought it wise not to presume that the German intentions could be correctly predicted. A large force should be held in reserve in a central position, north of Paris, to be prepared for any contingency. Should the Germans indeed take the obvious route of advance through Flanders, they should only be engaged in northern France, when their infantry would be exhausted and they had run out of supplies. If however they would try an attack on the centre of the Allied front, this Allied reserve would be ideally positioned to block it. If the Germans advanced through Switzerland, a large reserve would be the only means to deal with such a surprise.
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          Dyle Plan


          Gamelin rejected this line of thought, for several reasons. The first was that it was politically unthinkable to abandon the Low Countries to their fate, however prudent it might be from an operational point of view. Certainly the British government insisted that the Flemish coast remain under Allied control. The second reason was that the 1941 offensive had no chance of being decisive if it had to be launched from the north of France against German forces entrenched in central Belgium. The German offensive had to be contained as far east as possible. The last and for him personally most cogent argument was that Gamelin did not consider the French army capable of winning a mobile battle with the German army. The French infantry divisions as yet were insufficiently motorised. The events in Poland helped confirm his opinion. Such a confrontation had to be avoided at all cost, and Gamelin intended to send the best units of the French army along with the British Expeditionary Force north to halt the Germans at the KW-line, a defensive line that followed the river Dyle, east of Brussels, in a coherent tightly packed continuous front uniting the British, Belgian, and French armies. This plan thus presumed that the Germans planned to concentrate their forces where they could be well supplied by the better road network of northern Belgium.


          Gamelin however did not have the personal influence to simply impose his will. The first step he took was to propose the " Escaut" variant as an option for Plan D  the codename for an advance into the Low Countries. It was named after the river in Flanders. Protecting the Flemish coast seemed the least one could do; on the other hand it created an enormous salient, showing that it made more sense to defend along the shorter Dyle line, which was precisely the content of Gamelin's next proposal in November, after he had become confident the Belgians would be able to delay the Germans sufficiently. This however was too transparent. His second " Dyle Plan" met with strong opposition, not growing any less when the 10 January 1940 crash confirmed that the German plans conformed to Gamelin's expectations. Also Lord Gort, the commander of the British Expeditionary Force, was beginning to expect that whatever the Germans came up with instead would not be what he had initially predicted. The main objection was that the manoeuvre was very risky. The Allied forces had to complete their advance and entrenchment before the Germans reached the line, for which there seemed to be barely enough time. When entrenched they would have trouble reacting to German strategic surprises, also because their fuel supplies would have to be replenished. The next problem was that this line was very vulnerable to the German main strength, their large tactical bomber force. Nothing seemed to prevent them from breaking the line by a massive bombardment, forcing the French Army to an encounter battle after all.


          Gamelin successfully countered these arguments by adopting the seemingly reasonable assumption that the Germans would try to attempt a breakthrough by concentrating their mechanised forces. They could hardly hope to break the Maginot Line on his right flank or to overcome the Allied concentration of forces on the left flank. That only left the centre. But most of the centre was covered by the river Meuse. Tanks were useless in defeating fortified river positions. However, at Namur the river made a sharp turn to the east, creating a gap between itself and the river Dyle. This Gembloux Gap, ideal for mechanised warfare, was a very dangerous weak spot. Gamelin decided to concentrate half of his armoured reserves there. By thus assuming that the decisive moment in the campaign would take the form of a gigantic tank battle, he avoided the problem of the German tactical bomber force since air attacks were considered less effective against mobile armoured units, the tanks of which would be hard to hit. Of course the Germans might try to overcome the Meuse position by using infantry. But that could only be achieved by massive artillery support, the gradual build-up of which would give Gamelin ample warning to allow him to reinforce the Meuse line.


          During the first months of 1940 the size and readiness of the French army steadily grew, and Gamelin began to feel confident enough to propose a somewhat more ambitious strategy. He had no intention of frontally attacking the German fortification zone, the Westwall, in 1941, planning instead to outflank it from the north, just as four years later Bernard Montgomery intended in Operation Market Garden. To achieve this, it would be most convenient if he already had a foothold on the north bank of the Rhine, so he changed his plans to the effect that a French army should maintain a connection north of Antwerp with the Dutch National Redoubt, "Fortress Holland". He assigned his sole strategic reserve, the elite 7th Army, to this task. His only reserves now consisted of individual divisions. Again there was much opposition to this "Dyle- Breda-Plan" within the French army, but Gamelin was strongly supported by the British government, because Holland proper was an ideal base for a German air campaign against England.


          


          Forces and dispositions
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          Germany


          Germany deployed about three million men for the battle. Because between 1919 and 1935 no conscription had been allowed by the Treaty of Versailles, in May 1940 only 79 divisions out of a total of 157 raised had completed their training; another fourteen were nevertheless directly committed to battle, mainly in Army Group C and against the Netherlands. Beside this total of 93 front-line divisions (ten armoured, six motorised) there were also 39 OKH reserve divisions in the West, about a third of which would not be committed to battle. About a quarter of the combat troops consisted of veterans from the First World War, older than forty.


          The German forces in the West would in May and June deploy some 2,700 tanks and self-propelled guns, including matriel reserves committed; about 7,500 artillery pieces were available with an ammunition stock for six weeks of fighting. The Luftwaffe divided its forces into two groups. 1,815 combat, 487 Transport and 50 Glider aircraft were deployed to support Army Group B, while a further 3,286 combat aircraft were deployed to support Army Group A and C.


          The German Army was divided into three army groups:


          
            	Army Group A commanded by Gerd von Rundstedt, composed of 45 divisions including seven armoured, was to execute the decisive movement, cutting a "Sichelschnitt"  not the official name of the operation but the translation in German of a phrase after the events coined by Winston Churchill as "Sickle Cut" (and even earlier "armoured scythe stroke")  through the Allied defenses in the Ardennes. It consisted of three armies: the Fourth, Twelfth and Sixteenth. It had three Panzer corps; one, XV Army Corps, had been allocated to the Fourth Army, but the other two  XXXXI Army Corps including the 2nd Motorised Infantry Division and XIX Army Corps  were united, together with XIV Army Corps of two motorised infantry divisions, on a special independent operational level in Panzergruppe Kleist. This was done to better coordinate the approach march to the Meuse river; once bridgeheads had been established they had again to be divided among Twelfth and Sixteenth Army and Panzergruppe Kleist abolished.


            	Army Group B under Fedor von Bock, composed of 29 divisions including three armoured, was tasked with advancing through the Low Countries and luring the northern units of the Allied armies into a pocket. It consisted of the Eighteenth and Sixth Army.


            	Army Group C, composed of 18 divisions under Wilhelm Ritter von Leeb, was charged with preventing a flanking movement from the east, and with launching small holding attacks against the Maginot Line and the upper Rhine. It consisted of the First and Seventh Army.

          


          


          Allies


          Because of a low birthrate that had even further declined during the First World War, France had a severe manpower shortage relative to the total population  which furthermore was only half of that of Germany. To compensate France had mobilised about a third of the male population between the ages of 20 and 45, bringing the strength of its armed forces to over six million men, more than the entire German Wehrmacht of 5.4 million. Only 2.2 million of these served in army units in the north though, but the total was brought to over 3.3 million by the British, Belgian and Dutch forces in that area. On 10 May there were 93 French, 22 Belgian, 10 British and 9 Dutch divisions in the North, for a total of 134. Six of these were armoured divisions, 24 motorised divisions. Twenty-two more were being trained or assembled on an emergency basis during the campaign (not counting the reconstituted units), among which two Polish (see Polish Army in France (1940)) and one Czech division. Beside full divisions the Allies had many independent smaller infantry units: the Dutch had the equivalent of about eight divisions in independent brigades and battalions; the French had 29 independent Fortress Infantry Regiments. Of the French divisions eighteen were manned by colonial volunteer troops; nineteen consisted of "B-divisions", once fully trained units that however had a large number of men over thirty and needed retraining after mobilisation. The best trained Allied forces were the British divisions, fully motorised and having a large percentage of professional soldiers; the worst the very poorly equipped Dutch troops.


          The Allied forces deployed an organic strength of about 3,100 modern tanks and self-propelled guns on 10 May; another 1,200 were committed to battle in new units or from the matriel reserves; also 1,500 obsolete FT-17 tanks were sent to the front for a total of about 5,800. They had about 14,000 pieces of artillery. Enjoying thus a clear numerical superiority on the ground, the Allies suffered from an inferiority in the air: the French Armee de l'Air had 1,562 aircraft, and RAF Fighter Command committed 680 machines, while Bomber Command could contribute some 392 aircraft to operations. Most of the Allied aircraft were of an obsolete type, among the fighter force only the British Hawker Hurricane and the French Dewoitine D.520 could contend with the German Messerschmitt Bf 109 on something approaching equal terms. At the beginning of Fall Rot, French aviation industry had reached a considerable output, and estimated the matriel reserve at nearly 2,000. However, a chronic lack of spare parts crippled this stocked fleet. Only 29% (599) of the aircraft were serviceable, of which 170 were bombers.


          The French forces in the north had three Army Groups: the Second and the Third defended the Maginot Line in the east; the First Army Group under Gaston-Henri Billotte was situated in the west and had to execute a swing movement into the Low Countries. At the coast was the 7th Army, reinforced by a Cavalry armoured division, that had to move to the Netherlands via Antwerp; then came nine divisions of the BEF, which had to position itself to the right of the Belgian army in the Dyle Line; next was the First Army that had to hold the Gembloux Gap, reinforced by two Cavalry armoured divisions and having an Infantry armoured division in reserve. The most southern to move was the Ninth Army, which had to cover the entire Meuse sector, between Namur and Sedan. At Sedan, the Second Army would form the "hinge" and remain entrenched.


          The First Army Group had 35 French divisions; the total of 40 divisions of the other Allies in its sector brought their forces equal in number to the combined German forces of Army Group A and B. However, the former only had to confront the 18 divisions of the Ninth and Second Armies, and thus would have a large local superiority. To reinforce a threatened sector Gamelin had sixteen strategic reserve divisions available on General Headquarters level, two of them armoured. These were "reserve" divisions in the operational sense only, in fact consisting of high quality troops  most of them had been active divisions in peace time  and thus not comparable to the German reserve divisions that were half-trained. Confusingly, all mobilised French divisions were officially classified as A or B "reserve divisions", although most of them served directly in the front armies.


          


          May: Fall Gelb, Low Countries and northern France


          


          The North


          Germany initiated Fall Gelb on the evening prior to and the night of 10 May. During the late evening of 9 May, German forces occupied Luxembourg. In the night Army Group B launched its feint offensive into the Netherlands and Belgium. Fallschirmjger (paratroopers) from the 7th Flieger and 22. Luftlande Infanterie-Division under Kurt Student executed that morning surprise landings at The Hague, on the road to Rotterdam and against the Belgian Fort Eben-Emael in order to facilitate Army Group B's advance.


          The French command reacted immediately, sending 1st Army Group north in accordance with Plan D. This move committed their best forces, diminished their fighting power through loss of readiness and their mobility through loss of fuel. That evening 7th Army crossed the Dutch border, finding the Dutch already in full retreat. The French and British air command was less effective than their generals had anticipated, and the Luftwaffe quickly obtained air superiority, depriving the Allies of key reconnaissance abilities and disrupting Allied communication and coordination.


          


          Netherlands


          The Luftwaffe was guaranteed air superiority over the Netherlands. The Dutch Air Force, the Militaire Luchtvaartafdeling (ML), had a strength of 144 combat aircraft, half of which were destroyed within the first day of operations. The remainder was dispersed and accounted for only a handful of Luftwaffe aircraft shot down. In total the ML flew a mere 332 sorties losing 110 of its aircraft.
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          The German 18th Army secured all the strategically vital bridges in and toward Rotterdam, which penetrated Fortress Holland and bypassed the New Water Line from the south. However, an operation organised separately by the Luftwaffe to seize the Dutch seat of government, known as the Battle for The Hague, ended in complete failure. The airfields surrounding the city (Ypenburg, Ockenburg, and Valkenburg) were taken with heavy casualties and transport aircraft losses, only to be lost that same day to counterattacks by the two Dutch reserve infantry divisions. The Dutch captured or killed 1,745 Fallschirmjger, shipping 1,200 prisoners to England. The Luftwaffe's Transportgruppen also suffered heavily. Transporting the German paratroops had cost it 125 Ju 52 destroyed and 47 damaged, representing 50 percent of the fleet's strength Most of these transports were destroyed on the ground, and some whilst trying to land under fire, as German forces had not properly secured the airfields and landing zones.


          The French 7th Army failed to block German armoured reinforcements of the 9th Panzer Division; they reached Rotterdam on 13 May. That same day in the east the Dutch retreated from the Grebbe Line to the New Water Line, when a counter-offensive to contain a German breach had failed.


          The Dutch Army, still largely intact, surrendered in the evening of 14 May after the Bombing of Rotterdam by Heinkel He 111s of Kampfgeschwader 54. It considered its strategic situation to have become hopeless and feared a further destruction of the major Dutch cities. The capitulation document was signed on 15 May. However, the Dutch troops in Zealand and the colonies continued the fight while Queen Wilhelmina established a government-in-exile in Britain.


          


          Central Belgium


          The Germans were to establish air superiority in Belgium with ease. Having completed thorough photographic reconnaissance missions it destroyed 83 of the 179 aircraft of the Aeronautique Militaire within the first 24 hours. The Belgians would fly on 77 operational missions but would contribute little to the air campaign. The Luftwaffe was assured air superiority over the Low Countries.


          Because Army Group B had been so weakened compared to the earlier plans, the German feint offensive by 6th Army was in danger of stalling immediately, since the Belgian defences on the Albert Canal position were very strong. The main approach route was blocked by Fort Eben-Emael, a large fortress then generally considered the most modern in the world, controlling the junction of the Meuse and the Albert Canal. Any delay might endanger the outcome of the entire campaign, because it was essential that the main body of Allied troops was engaged before Army Group A would establish bridgeheads.


          To overcome this difficulty, the Germans resorted to unconventional means. In the early hours of 10 May gliders landed on the roof of Fort Eben-Emael unloading assault teams that disabled the main gun cupolas with hollow charges. The bridges over the canal were seized by German paratroopers. Shocked by a breach in its defences just where they had seemed the strongest, the Belgian Supreme Command withdrew its divisions to the KW-line five days earlier than planned. At that moment however the BEF and the French 1st Army were not yet entrenched. When Erich Hoepner's XVI Panzer Corps, consisting of 3rd and 4th Panzer Divisions was over the bridges launched in the direction of the Gembloux Gap, this seemed to confirm the expectations of the French Supreme Command that here would be the German Schwerpunkt. The two French Cavalry armoured divisions, the 2nd DLM and 3rd DLMs (Division Lgre Mcanique, "Mechanised Light Division") were ordered forward to meet the German armour and cover the entrenchment of 1st Army. The resulting Battle of Hannut on 12 May- 13 May was, with about 1,500 AFVs participating, the largest tank battle until that date. The French claim about 160 disabled German tanks for 91 French Hotchkiss H35 and 30 Somua S35 tanks destroyed or captured. However, as the Germans controlled the battlefield area afterwards, they recovered and eventually repaired or rebuilt many of the Panzer: German irreparable losses amounted to 49 tanks (20 3PD and 29 4PD). The German armour sustained substantial breakdown rates making it impossible to ascertain the exact number of tanks disabled by French action. On the second day the Germans managed to breach the screen of French tanks, which on 14 May were successfully withdrawn after having gained enough time for the 1st Army to dig in. Hoepner against orders tried on 15 May to break the French line, the only time in the campaign when German armour frontally attacked a strongly held fortified position; the attempt was repelled by the 1st Moroccan Infantry Division, costing 4PD another 42 tanks (26 irreparable). This defensive success for the French was however already made irrelevant by the events further south.


          


          The Centre
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          In the centre, the progress of German Army Group A was to be delayed by Belgian motorised infantry and French Light Divisions of the Cavalry (Divisions Lgres de Cavalerie) advancing into the Ardennes. These forces however had an insufficient anti-tank capacity to block the surprisingly large number of German tanks they encountered and quickly gave way, withdrawing behind the Meuse. The German advance was however greatly hampered by the sheer number of troops trying to force their way through the poor road network. The time-tables proved to have been wildly optimistic and soon a traffic congestion formed, in the beginning to the east reaching well over the Rhine, that would last for almost two weeks. This made Army Group A very vulnerable to French air attacks, but these didn't materialise. Although Gamelin was well aware of the situation, the French tactical bomber force was far too weak to challenge German air superiority so close to the German border. However, on the 11th Gamelin ordered many reserve divisions to begin reinforcing the Meuse sector. Because of the danger the Luftwaffe posed, movement over the rail network was limited to the night, slowing the reinforcement, but the French felt no sense of urgency as the build-up of German divisions would be accordingly slow.


          The German advance forces reached the Meuse line late in the afternoon of 12 May. To allow each of the three armies of Army Group A to cross, three major bridgeheads were to be established: at Sedan in the south, at Montherm twenty kilometres to the northwest and at Dinant, another fifty kilometres to the north. The first units to arrive had hardly even a local numerical superiority; their already insufficient artillery support was further limited by an average supply of just twelve rounds apiece.


          


          Sedan


          At Sedan the Meuse Line consisted of a strong defensive belt, constructed six kilometres deep according to the modern principles of zone defence on slopes overlooking the Meuse valley and strengthened by 103 pillboxes, manned by 147th Fortress Infantry Regiment. The deeper positions were held by the 55th Infantry Division (55e DI). This was only a grade B reserve division, but already reinforcements were arriving; in the morning of 13 May, 71st DI was inserted to the east of Sedan, allowing 55th DI to narrow its front by a third and deepen its position to over ten kilometres. Furthermore it had a superiority in artillery to the German units present on 13 May. The French command fully expected that the Germans would only attack such formidable defences when a large infantry and artillery force had been built up, a concentration that apparently could not be completed before 20 May, given the traffic congestion  a date very similar to Halder's original projection. It thus came as a complete surprise when crossing attempts were made as early as the fourth day of the invasion.


          On 13 May, the German XIX Army Corps forced three crossings near Sedan, executed by the motorised infantry regiments of 1st, 2nd and 10th Panzerdivision, reinforced by the elite Grodeutschland infantry regiment. Instead of slowly massing artillery as the French expected, the Germans concentrated most of their tactical bomber force to punch a hole in a narrow sector of the French lines by carpet bombing (punctuated by dive bombing). Hermann Gring had promised Guderian that there would be an extraordinary heavy air support of a continual eight hour air attack, from 8am until dusk. Luftflotte 3, supported by Luftflotte 2, executed the heaviest air bombardment the world had yet witnessed and the most intense by the Luftwaffe during the war. . The Luftwaffe committed two Stukageschwader to the assault flying 300 sorties against French positions, with Stukageschwader 77 alone flying 201 individual missions. By the nine Kampfgeschwader (medium bomber units - See Luftwaffe Organization) committed, a total of 3,940 sorties were flown, often in Gruppe strength.


          


          The forward platoons and pillboxes of the 147 RIF were little affected by the bombardment and held their positions throughout most of the day, initially repulsing the crossing attempts of 2nd and 10th Panzerdivision on their left and right; however in the centre of the river bend there was a gap in the line of bunkers. In the late afternoon Grodeutschland penetrated this position, trying to quickly exploit this opportunity. The deep French zone defence had been devised to defeat just this kind of infiltration tactics; it now transpired however that the morale of the deeper company positions of the 55th DI had been broken by the impact of the German air attacks: they had been routed or were too dazed to any longer offer effective resistance. The French supporting artillery batteries had fled, and this created an impression among the remaining main defence line troops of the 55e DI that they were isolated and abandoned. They too went into rout by the late evening. At a cost of a few hundred casualties the German infantry had penetrated up to eight kilometres into the French defence zone by midnight; even then most of the infantry had not crossed yet, much of the success being from the actions of just six platoons, mainly assault engineers.


          The disorder that had begun at Sedan was spread down the French lines by groups of haggard and retreating soldiers. During the night, the 295th, regiment of 55th DI, holding the last prepared defence line at the Bulson ridge, 10 kilometres from the Meuse, was panicked by the false rumour that German tanks were already behind its positions. It fled, creating a gap in the French defences, before even a single German tank had crossed the river. This "Panic of Bulson" involved the divisional artillery, so that the crossing sites were no longer in reach of the French batteries.


          In the morning of 14 May, two French FCM 36 tank battalions (4 and 7 BCC) and the reserve regiment of 55th DI, 213rd RI, executed a counterattack on the German bridgehead. It was repulsed at Bulson by the first German armour and anti-tank units which had been rushed across the river from 07:20 on the first pontoon bridge.


          General Gaston-Henri Billotte, commander of the 1er Groupe des Armes whose right flank pivoted on Sedan, urged the bridges across the Meuse River to be destroyed by air attack, convinced that "over them will pass either victory or defeat!". That day every available Allied light bomber was employed in an attempt to destroy the three bridges; but, despite heavy losses for the RAF, they failed to hit them. The RAF Advanced Air Striking Force under the command of Air Vice-Marshal P H L Playfair, bore the brunt of the attacks. The plan called for the RAF to committ its bomber for the attack while they would receive protection from the French fighter groups. The British bombers received insufficient air cover and as a result some 21 French fighters and 48 British bombers, 44 percent of the A.A.S.F's strength was destroyed by Oberst Gerd Von Massow's Jagdfliegerfhrer 3 Jagdgruppen. The French Arme de l'Air also tried in vain to halt the German armoured columns, but the small French bomber force had been so badly mauled the previous days that only a couple dozen aircraft could be committed over that vital target. Two French bombers were shot down. The German anti-aircraft defences, consisting of 198 88 mm, 54 3.7 cm and 81 20 mm cannon accounted for half of the Allied bombers destroyed. In just one day the Allies lost ninety bombers, in the Luftwaffe it became known as the "Day of the Fighters".


          The commander of XIX Army Corps, Heinz Guderian, on 12 May had indicated that he wanted to enlarge the bridgehead to at least twenty kilometres. His superior Ewald von Kleist however ordered him to limit it to a maximum of eight kilometres before consolidation. On 14 May at 11:45, Von Rundstedt confirmed this order, which basically implied that the tanks should now start to dig in. Nevertheless Guderian immediately disobeyed, expanding the perimeter to the west and to the south.


          In the original Von Manstein Plan as Guderian had suggested it, secondary attacks would be carried out to the southeast, in the rear of the Maginot Line, to confuse the French command. This element had been removed by Halder. Guderian now sent 10th Panzer Division and Grodeutschland south to execute precisely such a feint attack, using the only available route south over the Stonne plateau. However, the commander of the French Second Army, General Charles Huntzinger, intended to carry out at the same spot a counterattack by the armoured 3e Division Cuirasse de Rserve to eliminate the bridgehead. This resulted in an armoured collision, both parties in vain trying to gain ground in furious attacks from 15 May to 18 May, the village of Stonne changing hands many times. Huntzinger considered this at least a defensive success and limited his efforts to protecting his flank. However, in the evening of 16 May, Guderian removed 10 PD from the effort, having found a better destination for this division.


          Guderian had turned his other two armoured divisions, 1st and 2nd Panzerdivision sharply to the west on 14 May. In the afternoon of the 14 May there was still a chance for the French to attack the thus exposed southern flank of 1 PD, before 10 PD had entered the bridgehead, but it was thrown away when a planned attack by 3 DCR was delayed because it was not ready in time. On 15 May, in heavy fighting, Guderian's motorised infantry dispersed the reinforcements of the newly formed French 6th Army in their assembly area west of Sedan, undercutting the southern flank of the French Ninth Army by 40 kilometres (25 mi) and forcing the 102nd Fortress Division to leave its positions that had blocked the tanks of XVI Army Corps at Montherm. While the French Second Army had been seriously mauled and had rendered itself impotent, the Ninth Army began to disintegrate completely, for in Belgium also its divisions, not having had the time to fortify, had been pushed back from the river by the unrelenting pressure of German infantry, allowing the impetuous Erwin Rommel to break free with his 7th Panzer Division. A French armoured division (1st DCR) was sent to block him but, advancing unexpectedly fast, he surprised it while it was refueling on 15 May and dispersed it, despite some losses caused by the heavy French tanks.


          


          Blitzkrieg


          The Battle of France is often hailed as the first historical instance of the Blitzkrieg tactic. Blitzkrieg can be defined as defeating the enemy by means of a strategic envelopment executed by mechanized forces, with overwhelming air-support, leading to operational collapse. Von Manstein certainly envisioned a strategic envelopment; however the three dozen infantry divisions that followed the Panzer Corps were not there merely to consolidate their gains. It was to be the other way around. In the eyes of the German High Command the Panzer Corps now had fulfilled a precisely circumscribed task. Their motorized infantry component had secured the river crossings, their tank regiments had conquered a dominant position. Now they had to consolidate, allowing the infantry divisions to position themselves for the real battle: perhaps a classic Kesselschlacht if the enemy should stay in the north, perhaps an encounter fight if he should try to escape to the south. In both cases an enormous mass of German divisions, both armoured and infantry, would cooperate to annihilate the enemy, in accordance with established doctrine. The Panzer Corps were not to bring about the collapse of the enemy by themselves alone.


          On 16 May, however, both Guderian and Rommel disobeyed their explicit direct orders in an act of open insubordination against their superiors and moved their divisions many kilometers to the west, as fast as they could push them. Guderian reached Marle, 80 kilometers (50 mi) from Sedan; Rommel crossed the river Sambre at Le Cateau, 100 kilometers (60 mi) from his bridgehead, Dinant. While nobody knew the whereabouts of Rommel (he had advanced so quickly that he was out of range for radio contact, earning his 7th Panzer Division the nickname Gespenster-Division, "Ghost Division"), an enraged von Kleist flew to Guderian on the morning of 17 May and after a heated argument relieved him of all duties. However, von Rundstedt refused to confirm the order.


          It has proved difficult to explain the actions of both generals. Rommel was forced to commit suicide by Hitler before the end of the war and thus never could clarify his behaviour in full freedom. After the war, Guderian claimed to have acted on his own initiative, essentially inventing Blitzkrieg on the spot. Some historians have since considered this an empty boast, denying any fundamental divide within contemporaneous German operational doctrine, downplaying the conflict as a mere difference of opinion about timing and pointing out that Guderian's claim is inconsistent with his professed role as the prophet of Blitzkrieg even before the war. However, his prewar writings in fact explicitly reject strategic envelopment by mechanized forces alone as a generally sufficient means to cause operational collapse. Also, there is no explicit reference to such tactics in the German battle plans.


          


          Allied reaction
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          The Panzer Corps now slowed their advance considerably but had put themselves in a very vulnerable position. They were stretched out, exhausted and low on fuel; many tanks had broken down. There was a dangerous gap between them and the infantry. A determined attack by a fresh large mechanized force could have cut them off and wiped them out.


          The French High Command, however, was reeling from the shock of the sudden offensive and was stung by a sense of defeatism. On the morning of 15 May French Prime Minister Paul Reynaud telephoned the new Prime Minister of the United Kingdom Winston Churchill and said "We have been defeated. We are beaten; we have lost the battle." Churchill, attempting to console Reynaud, reminded the Prime Minister of the times the Germans had broken through Allied lines in World War I only to be stopped. However, Reynaud was inconsolable.


          Churchill flew to Paris on 16 May. He immediately recognized the gravity of the situation when he observed that the French government was already burning its archives and preparing for an evacuation of the capital. In a sombre meeting with the French commanders, Churchill asked General Gamelin, "Ou est la masse de manoeuvre?" ["Where is the strategic reserve?"] which had saved Paris in the First World War. "Aucune" ["There is none,"] Gamelin replied. Later, Churchill described hearing this as the single most shocking moment in his life. Churchill asked Gamelin when and where the general proposed to launch a counterattack against the flanks of the German bulge. Gamelin simply replied "inferiority of numbers, inferiority of equipment, inferiority of methods".


          Gamelin was right; most reserve divisions had by now been committed. The only armoured division still in reserve, 2nd DCR, attacked on 16 May. However the French armoured divisions of the Infantry, the Divisions Cuirasses de Rserve, were  despite their name  very specialized breakthrough units, optimized for attacking fortified positions. They could be quite useful for defense, if dug in, but had very limited utility for an encounter fight: they could not execute combined infantrytank tactics because they simply had no important motorized infantry component; they had poor tactical mobility because the heavy Char B1 bis, their main tank in which half of the French tank budget had been invested, had to refuel twice a day. So 2nd DCR divided itself in a covering screen, the small subunits of which fought bravely  but without having any strategic effect.


          Some of the best units in the north had yet seen little fighting. Had they been kept in reserve they could have been used for a decisive counter strike. But now they had lost much fighting power simply by moving to the north; hurrying south again would cost them even more. The most powerful Allied division, the 1st DLM (Division Lgre Mcanique, "light" in this case meaning "mobile"), deployed near Dunkirk on 10 May, had moved its forward units 220 kilometers (140mi) to the northeast, beyond the Dutch city of 's-Hertogenbosch, in 32 hours. Finding that the Dutch had already retreated to the north, it had withdrawn and was moving to the south. When it reached the Germans again, of its original 80 SOMUA S 35 tanks only three were operational, mostly as a result of breakdown.


          Nevertheless, a radical decision to retreat to the south, avoiding contact, could probably have saved most of the mechanized and motorized divisions, including the BEF. However, that would have meant leaving about thirty infantry divisions to their fate. The loss of Belgium alone would be an enormous political blow. Besides, the Allies were uncertain about German intentions. They threatened in four directions: to the north, to attack the Allied main force directly; to the west, to cut it off; to the south, to occupy Paris and even to the east, to move behind the Maginot Line. The French decided to create a new reserve, among which was a reconstituted 7th Army, under General Touchon, using every unit they could safely pull out of the Maginot Line to block the way to Paris.


          Colonel Charles de Gaulle, in command of France's hastily formed 4th DCR, attempted to launch an attack from the south and achieved a measure of success that would later accord him considerable fame and a promotion to Brigadier General. However, de Gaulle's attacks on 17 May and 19 May did not significantly alter the overall situation.


          


          To the Channel


          While the Allies did little either to threaten them or escape from the danger they posed, the Panzer Corps used 17-18 May to refuel, eat, sleep, and get some more tanks in working order. On 18 May Rommel made the French give up Cambrai by merely feinting an armoured attack.


          The Allies seemed incapable of coping with events. On 19 May, General Ironside, the British Chief of the Imperial General Staff, conferred with Gort, commander of the British Expeditionary Force at his headquarters near Lens. Gort reported that the Commander of the French Northern Army Group, General Billotte, had given him no orders for eight days. Ironside confronted Billotte, whose own headquarters was nearby, and found him apparently incapable of taking decisive action.


          Ironside had originally urged Gort to save the BEF by attacking south-west towards Amiens. Gort replied that seven of his nine divisions were already engaged on the Scheldt River, and he had only two with which to mount such an attack. Ironside returned to Britain concerned that the BEF was already doomed, and ordered urgent anti-invasion measures.


          On the same day, the German High Command grew very confident. They determined that there appeared to be no serious threat to them from the south  indeed General Franz Halder toyed with the idea of attacking Paris immediately to knock France out of the war in one blow. The Allied troops in the north were retreating to the river Escaut, their right flank giving way to the 3rd and 4th Panzer Divisions. It would be foolish to remain inactive any longer, allowing them to reorganize their defense or escape. Now it was time to bring them into even more serious trouble by cutting them off. The next day the Panzer Corps started moving again, smashed through the weak British 18th and 23rd Territorial Divisions, occupied Amiens and secured the westernmost bridge over the river Somme at Abbeville, isolating the British, French, Dutch, and Belgian forces in the north. In the evening, a reconnaissance unit from 2nd Panzer Division reached Noyelles-sur-Mer, 100 kilometers (60 mi) to the west. There they could see the estuary of the Somme flowing into the English Channel.


          Fliegerkorps VIII under the command of Wolfram von Richthofen committed its StG 77 and StG 2 to covering the "dash to the channel coast". Heralded as the Stukas "finest hour" these units responded via an extremely efficient communications system to the Panzer Divisions every request for support, effectively blasting a path for the Army. The Ju 87s were particularly effective at breaking up attacks along the flanks of the German forces, breaking fortified positions and disrupting rear-area supply chains. The Luftwaffe also benefitted from excellent ground-to-air communications throughout the campaign. Radio equipped forward liaison officers could call upon the Stukas and direct them to attack enemy positions along the Axis of advance. In some cases the Stukas responded to requests in 10-20 minutes. Oberstleutnant Hans Seidmann (Richthofen's Chief of Staff) said that "never again was such a smoothly functioning system for discussing and planning joint operations achieved".


          


          Weygand Plan
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          On 20 May also, French Prime Minister Paul Reynaud dismissed Maurice Gamelin for his failure to contain the German offensive, and replaced him with Maxime Weygand, who immediately attempted to devise new tactics to contain the Germans. More pressing however was his strategic task: he formed the Weygand Plan, ordering to pinch off the German armoured spearhead by combined attacks from the north and the south. On the map this seemed a feasible mission: the corridor through which von Kleist's two Panzer Corps had moved to the coast was a mere 40 kilometers (25 mi) wide. On paper Weygand had sufficient forces to execute it: in the north the three DLM and the BEF, in the south de Gaulle's 4th DCR. These units had an organic strength of about 1,200 tanks, and the Panzer divisions were very vulnerable again, the mechanical condition of their tanks rapidly deteriorating. But the condition of the Allied divisions was far worse. Both in the south and the north they could in reality muster but a handful of tanks. Nevertheless Weygand flew to Ypres on 21 May trying to convince the Belgians and the BEF of the soundness of his plan.


          That same day, a detachment of the British Expeditionary Force under Major-General Harold Edward Franklyn had already attempted to at least delay the German offensive and, perhaps, to cut the leading edge of the German army off. The resulting Battle of Arras demonstrated the ability of the heavily armoured British Matilda tanks (the German 37 mm anti-tank guns proved ineffective against them) and the limited raid overran two German regiments. The panic that resulted (the German commander at Arras, Erwin Rommel, reported being attacked by 'hundreds' of tanks, though there were only 74 (+60 French) at the battle) temporarily delayed the German offensive. Rommel had to rely on 88 mm anti-aircraft and 105 mm field guns firing over open sights to halt these attacks. German reinforcements pressed the British back to Vimy Ridge the following day.


          Although this attack was not part of any coordinated attempt to destroy the Panzer Corps, the German High Command panicked a lot more than Rommel. For a moment they feared to have been ambushed, that hundreds of Allied tanks were about to smash their elite forces. But the next day they had regained confidence and ordered Guderian's XIX Panzer Corps to press north and push on to the Channel ports of Boulogne and Calais, in the back of the British and Allied forces to the north.


          Also on 22 May, the French tried to attack south to the east of Arras, with some infantry and tanks, but by now the German infantry had begun to catch up, and the attack was, with some difficulty, stopped by the 32nd Infantry Division.


          The first attack from the south could only be launched on 24 May when 7th DIC, supported by a handful of tanks, failed to retake Amiens. This was a rather weak effort; however on 27 May the British 1st Armoured Division, which had been hastily brought forward from Evrecy in Normandy where it was forming, attacked Abbeville in force but was beaten back with crippling losses. The next day de Gaulle tried again with the same result. But by now even complete success couldn't have saved the forces in the north.


          


          BEF at Dunkirk


          


          In the early hours of 23 May, Gort ordered a retreat from Arras. He had no faith in the Weygand plan nor in the proposal of the latter to at least try to hold a pocket on the Flemish coast, a Rduit de Flandres. The ports needed to supply such a foothold were already threatened. That day the 2nd Panzer Division assaulted Boulogne. The British garrison in Boulogne surrendered on 25 May, although 4,368 troops were evacuated. The British decision to withdraw was much criticised in later French publications.


          The 10th Panzer Division attacked Calais, beginning on 24 May. British reinforcements ( 3rd Royal Tank Regiment, equipped with cruiser tanks, and the 30th Motor Brigade) had been hastily landed 24 hours before the Germans attacked. The Siege of Calais lasted four days. The British defenders were overwhelmed and surrendered around 16:00 on 27 May while the last French troops were evacuated in the early hours of 28 May.


          The 1st Panzer Division was ready to attack Dunkirk on 25 May, but Hitler ordered it to halt the day before. This remains one of the most controversial decisions of the entire war. Hermann Gring had convinced Hitler the Luftwaffe could prevent an evacuation; von Rundstedt had warned him that any further effort by the armoured divisions would lead to a much prolonged refitting period. Attacking cities was not part of the normal task for armoured units under any operational doctrine.


          Encircled, the British, Belgian and French launched Operation Dynamo, evacuating Allied forces from the northern pocket in Belgium and Pas-de-Calais, beginning on 26 May. About 218,226 British troops were evacuated in Dynamo, along with 120,000 French; almost all of the latter returned to France. The Allied position was complicated by King Lopold III of Belgium's surrender the following day, which was postponed until 28 May.


          During the Dunkirk battle the Luftwaffe flew 1,882 bombing and 1,997 fighter sweeps. British losses totalled 6% of their total losses during the French campaign, including 60 precious fighter pilots. The Luftwaffe failed in its task to prevent the evacuation, but had inflicted serious losses on the Allied forces. A total of 89 merchantmen (of 126,518 grt) were lost; the Royal Navy lost 29 of its 40 destroyers sunk or seriously damaged.


          As early on as the 16 May, the French position on the ground and in the air was becoming desperate. They pressed the British to commit more of the RAF fighter groups to the battle. Hugh Dowding, C-in-C of RAF Fighter Command refused, arguing that if France collapsed, the British fighter force would be severely weakened. The RAF force of 1,078 had been reduced to just 475 aircraft. RAF records show just 179 Hawker Hurricanes and 205 Supermarine Spitfires were serviceable on 5 June 1940.


          Confusion still reigned however; after the evacuation at Dunkirk and while Paris was enduring its short-lived siege, part of the 1st Canadian Infantry Division was sent to Brittany (Brest) and moved 320 kilometres (200 mi) inland toward Paris before they heard that Paris had fallen and France had capitulated. They retreated and re-embarked for England. The British 1st Armoured Division under General Evans (without its infantry, which had been re-assigned to keep the pressure off the BEF at Dunkirk) had arrived in France in June 1940 and was joined by the former labour battalion of the 51st (Highland) Division in a rearguard action. Other British battalions landed at Cherbourg were also still waiting, to form a second BEF.


          


          June: Fall Rot, France
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          French problems


          The best and most modern French armies had been sent north and lost in the resulting encirclement; the French had lost much of their heavy weaponry and their best armored formations. Weygand was faced with the prospect of defending a long front (stretching from Sedan to the Channel), with a greatly depleted French Army now lacking significant Allied support. Sixty divisions were required to man the 600 kilometre (400 mi) long frontline, Weygand had only 64 French and one remaining British division (the 51st Highland Division) available. Therefore, unlike the Germans, he had no significant reserves to counter a breakthrough or to replace frontline troops, should they become exhausted from a prolonged battle. Should the frontline be pushed further south, it would inevitably get too long for the French to man it. Some elements of the French leadership had openly lost heart, particularly as the British were evacuating. The Dunkirk evacuation was a blow to French morale because it was seen as an act of abandonment.


          Adding to this grave situation, on 10 June, the Kingdom of Italy declared war on France and Britain. However, Italy was not prepared for war and made little impact during the last twelve days of fighting. Italian dictator Benito Mussolini was aware of this and sought to profit from the Germans successes.


          


          New German offensive and the fall of Paris


          
            [image: German officers driving along Avenue Foch, Paris, June 1940.]

            
              German officers driving along Avenue Foch, Paris, June 1940.
            

          


          The Germans renewed their offensive on 5 June on the Somme. An attack broke the scarce reserves that Weygand had put between the Germans and the capital, and on 10 June the French government fled to Bordeaux, declaring Paris an open city. Churchill returned to France on 11 June and met the French War Council in Briare. The French requested that Churchill supply all available fighter squadrons to aid in the battle. With only 25 squadrons remaining Churchill refused, believing at this point that the decisive battle would be fought over Britain. Churchill, at the meeting, obtained assurances from French admiral Franois Darlan that the fleet would not fall into German hands. On 14 June Paris, the capture of which had so eluded the German Army in the First World War, after having been declared an open city, fell to the Wehrmacht, marking the second time in less than 100 years that Paris had been captured by German forces (the former occurring during the 1870-1871 Franco-Prussian War).


          


          German air supremacy


          By this date the situation in the air had now grown critical. The Luftwaffe had established air supremacy (as opposed to air superiority). The Armee de l'Air had only just begun to make the lion's share of bomber sorties. Between 5-9 June over 1,815 missions, of which 518 were bomber sorties, were flown. However, the number of sorties flown declined as losses were now becoming impossible to replace. The RAF attempted to divert the Luftwaffe's attention with 660 sorties flown against targets over the Dunkirk area but losses were heavy, on 21 June alone 37 Bristol Blenheims were lost. After the 9 June French aerial resistance virtually ceased, and some surviving aircraft withdrew to French North Africa. The Luftwaffe now "ran riot". Its attacks were focused on direct and indirect support of the Army. The Luftwaffe subjected lines of resistance to ferocious assault, which then quickly collapsed under armoured attack.


          The Luftwaffe virtually destroyed the Arme de l'Air during the campaign and inflicted heavy losses to the RAF contingent that was deployed. It is estimated the French lost 1,274 aircraft destroyed during the campaign, the British suffered losses of 959 (477 fighters). The battle for France had cost the Luftwaffe 28% of its front line strength, some 1,428 aircraft destroyed. A further 488 were damaged, making a total of 36% of the Luftwaffe strength negatively affected. The campaign had been a spectacular success for the German air-arm. The Luftwaffe had effectively destroyed three Allied air forces and inflicted heavy losses to a fourth.


          


          Second BEF evacuation


          Most of the remaining British troops in the field had arrived at St Valery for evacuation, but the Germans took the heights around the harbour making this impossible and on June 12 General Fortune and the remaining British forces surrendered to Rommel. The evacuation of the second BEF took place during Operation Ariel between 15 June and 25 June. The Luftwaffe, with complete mastery of the French skies, was determined to prevent more Allied evacuations after the Dunkirk debacle. Fliegerkorps I was assigned to the Basse-Normandie and Brittany peninsula. On 9/10 June the port of Cherbourg was subject to 15 tonnes of German bombs, whilst Le Havre received 10 bombing attacks which sank 2,949 grt of escaping Allied shipping. On 17 June 1940 Junkers Ju 88s (mainly from Kampfgeschwader 30) destroyed a "10,000 tonne ship" which was the 16,243 grt Lancastria off St Nazaire killing some 5,800 Allied personnel. Nevertheless, the Luftwaffe failed to prevent the mass evacuation of some 190 - 200,000 Allied personnel.


          


          Surrender and Armistice
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          Prime Minister Paul Reynaud was forced to resign because he refused to agree to end the war. He was succeeded by Marchal Philippe Ptain, who announced to the French people via radio his intention to ask for an Armistice with Germany. When Adolf Hitler received word from the French Government that they wished to negotiate an armistice, Hitler selected Compigne Forest near Compigne as the site for the negotiations. As Compigne was the site of the 1918 Armistice ending the First World War with a humiliating defeat for Germany, Hitler saw using this location as a supreme moment of revenge for Germany over France. The armistice was signed on 22 June in the very same railway carriage in which the 1918 Armistice was signed (removed from a museum building and placed on the precise spot where it was located in 1918), Hitler sat in the same chair that Marshal Ferdinand Foch had sat in when he faced the defeated German representatives. After listening to the reading of the preamble, Hitler, in a calculated gesture of disdain to the French delegates, left the carriage, leaving the negotiations to his OKW Chief, General Wilhelm Keitel. The French Second Army Group, under the command of General Pretelat, surrendered the same day as the armistice and the cease-fire went into effect on 25 June 1940.


          


          Aftermath
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          France was divided into a German occupation zone in the north and west and a nominally independent state in the south, to be based in the spa town of Vichy, dubbed Vichy France. The new French state, headed by Ptain, accepted its status as a defeated nation and attempted to buy favour with the Germans through accommodation and passivity. Charles de Gaulle, who had been made an Undersecretary of National Defense by Reynaud, in London at the time of the surrender, made his Appeal of 18 June. In this broadcast he refused to recognize the Vichy government as legitimate and began the task of organizing the Free French forces. Numerous French colonies abroad (French Guiana, French Equatorial Africa) joined de Gaulle rather than the Vichy government.


          The British began to doubt Admiral Darlan's promise to Churchill not to allow the French fleet at Toulon to fall into German hands by the wording of the armistice conditions; they therefore attacked French naval forces in Africa and Europe, which led to feelings of animosity and mistrust between the former French and British allies.


          


          Casualties


          


          German


          Approximately 27,074 Germans were killed and 111,034 were wounded, with a further 18,384 missing for total German casualties of 156,000 men.


          


          Allied


          In exchange, they had destroyed the French, Belgian, Dutch, Polish and British armies. Total Allied losses including the capture of the French army amounted to 2,292,000. Casualties, killed or wounded, were as follows:


          
            	France - 90,000 killed, 200,000 wounded and approximately 1,800,000 captured. In August, 1940 1,575,000 prisoners were taken into Germany where roughly 940,000 remained until 1945 when they were liberated by advancing Allied forces. While in German captivity 24,600 French prisoners died, 71,000 escaped, 220,000 were released by various agreements between the Vichy government and Germany, and several hundred thousand were paroled because of disability and/or sickness. Most prisoners spent their time in captivity as slave labourers.


            	Britain - 68,111 killed, wounded or captured


            	Belgium - 23,350 killed or wounded


            	The Netherlands - 9,779 killed or wounded


            	Poland - 6,092 killed, wounded or captured


            	Czechoslovakia - 1,615 losses, including 400 killed.

          


          


          Historiography


          After the war the French Parliament instituted a Committee to investigate the causes of the defeat; its work unfinished, it was disbanded in 1951. French interest in the events was afterwards rather limited with few major histories appearing. This left the field to British and American writers. Three important works appeared in the sixties: Guy Chapman's Why France Collapsed (1968); Alistair Horne's To Lose a Battle: France 1940 (1969) and William Shirer's The Collapse of the Third Republic: An Inquiry into the Fall of France in 1940 (1969). The last two works, also translated into French, had a major influence on the public perception of the campaign. They conformed to some earlier French works, as Marc Bloch's trange Dfaite ("Strange Defeat", posthumously appearing in 1946) and Jacques Benoist-Mchin's Soixante jours qui branlrent l'occident ("Sixty Days that shook the West", 1956) in describing France as a nation in moral crisis with a weak leadership and the people torn apart by political divisions. Strikes and budgetary limitations would have prevented an adequate preparation for war. France, terminally in decline, would have been defeatist and defensive and this would have been reflected in the attitude of a "sclerotic" High Command, unable to adapt itself to modern tactics. This situation is then contrasted to that in Germany, where the assumed acceptance of Blitzkrieg tactics would have made a German victory almost inevitable. A more modern writer using this conceptual framework is Eugen Weber in his The Hollow Years: France in the 1930s (1994).


          In France this approach to the subject has always remained popular as shown by later works as Jean Baptiste Duroselle's La Dcadence (1979). Especially outside this country in reaction to these traditional "decadentist" works a more revisionist school has developed. The revisionist historians emphasize on the one hand the very deep structural demographic and economic disadvantages for France, that would have made it difficult to attain parity with Germany anyway, whatever the state of the people, leadership or command; and on the other hand the fundamental contingency of history, indicating the actual choice for a strategy as the main cause of defeat. When the structural approach is dominant it often results in depicting the French defeat as predetermined by the circumstances, whereas the more "contingent" view tends to consider a French defensive success as quite possible.


          An early revisionist work was Adolphe Goutard's La Guerre des occasions perdues ("The War of the lost opportunities", 1956), claiming that the war could have been won with a correct strategy. In the sixties the "international history" school around Pierre Renouvin saw the low birth rate, the manpower losses in the previous war and a slow industrial innovation cycle as the main factors. At the same time Canadian historian John Cairns in a number of articles warned against the tendency to read the defeat into all previous events. In the seventies Robert J. Young argued in his In Command of France: French Foreign Policy and Military Planning, 1933-1940 (1978) that the French leadership in its military planning rationally adapted to the conditions present in preparing for a long war of attrition against Germany. The Israeli-American historian Jeffrey Gunsburg in his Divided and Conquered: The French High Command and the Defeat of the West, 1940 (1979) saw the failure of France's allies to match the French war effort in proportion to their population as the main allied weakness. French historian Robert Frankenstein in his Le prix du rarmement franais, 19351939 (1982) showed that France made an enormous rearmament effort, in the end surpassing German production in both tanks and aircraft. In 1985 Robert Doughty in his The Seeds of Disaster: The Development of French Army Doctrine, 19191939 tried to replace the image of a merely stagnant French military doctrine with that of an as such understandable adaptation to manpower shortages in form of very methodical tactics, as opposed to the flexible German Auftragstaktik. The traditional presumed antithesis with German Blitzkrieg tactics was made even more problematic by Karl-Heinz Frieser's Blitzkrieg-Legende (1995), which claimed that Blitzkrieg was neither the basis of German long term geostrategy nor the tactical basis of the official German attack plan of May 1940. Pointing out that in strategic battlefield simulations of the campaign it is hard to make the Allied side lose, American historian Ernest May in his Strange Victory: Hitlers Conquest of France (2000) emphasizes the failure of Allied intelligence to predict the German strategy.
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          The Battle of Gettysburg ( July 1 July 3, 1863), fought in, and around the town of Gettysburg, Pennsylvania, as part of the Gettysburg Campaign, was the battle with the largest number of casualties in the American Civil War and is frequently cited as the war's turning point. Union Maj. Gen. George Gordon Meade's Army of the Potomac defeated attacks by Confederate General Robert E. Lee's Army of Northern Virginia, ending Lee's invasion of the North.


          Following his success at Chancellorsville in May 1863, Lee led his army through the Shenandoah Valley for his second invasion of the North, hoping to reach as far as Harrisburg, Pennsylvania, or even Philadelphia, and to influence Northern politicians to give up their prosecution of the war. Prodded by President Abraham Lincoln, Maj. Gen. Joseph Hooker moved his army in pursuit, but was relieved just three days before the battle and replaced by Meade.


          The two armies began to collide at Gettysburg on July 1, 1863, as Lee urgently concentrated his forces there. Low ridges to the northwest of town were defended initially by a Union cavalry division, which was soon reinforced with two corps of Union infantry. However, two large Confederate corps assaulted them from the northwest and north, collapsing the hastily developed Union lines, sending the defenders retreating through the streets of town to the hills just to the south.


          On the second day of battle, most of both armies had assembled. The Union line was laid out in a defensive formation resembling a fishhook. Lee launched a heavy assault on the Union left flank, and fierce fighting raged at Little Round Top, the Wheatfield, Devil's Den, and the Peach Orchard. On the Union right, demonstrations escalated into full-scale assaults on Culp's Hill and Cemetery Hill. Across the battlefield, despite significant losses, the Union defenders held their lines.


          On the third day of battle, July 3, fighting resumed on Culp's Hill, and cavalry battles raged to the east and south, but the main event was a dramatic infantry assault by 12,500 Confederates against the centre of the Union line on Cemetery Ridge. Pickett's Charge was repulsed by Union rifle and artillery fire at great losses to the Confederate army. Lee led his army on a torturous retreat back to Virginia. Between 46,000 and 51,000 Americans were casualties in the three-day battle. That November, President Lincoln used the dedication ceremony for the Gettysburg National Cemetery to honour the fallen and redefine the purpose of the war in his historic Gettysburg Address.


          


          Background and movement to battle
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          Shortly after the Army of Northern Virginia won a decisive victory over the Army of the Potomac at the Battle of Chancellorsville ( April 30 May 6, 1863), Robert E. Lee decided upon a second invasion of the North (the first was the unsuccessful Maryland Campaign of September 1862). Such a move would upset Federal plans for the summer campaigning season and possibly relieve the besieged Confederate garrison at Vicksburg. It would allow the Confederates to live off the bounty of the rich Northern farms while giving war-ravaged Virginia a much needed rest. In addition, Lee's 72,000-man army could threaten Philadelphia, Baltimore, and Washington, and possibly strengthen the growing peace movement in the North.


          Thus, on June 3, Lee's army began to shift northward from Fredericksburg, Virginia. In order to attain more efficiency in his commands, Lee had reorganized his two large corps into three new corps. Lt. Gen. James Longstreet retained command of his First Corps. The old corps of deceased Thomas J. "Stonewall" Jackson was divided into two, with the Second Corps going to Lt. Gen. Richard S. Ewell and the new Third Corps to Lt. Gen. A.P. Hill. The Cavalry Corps was commanded by Maj. Gen. J.E.B. Stuart.


          The Union Army of the Potomac, under Maj. Gen. Joseph Hooker, consisted of seven infantry corps, a cavalry corps, and an Artillery Reserve, for a combined strength of about 94,000 men. However, President Lincoln replaced Hooker with Maj. Gen. George Gordon Meade, a Pennsylvanian, because of Hooker's defeat at Chancellorsville and his timid response to Lee's second invasion north of the Potomac River.


          The first major action of the campaign took place on June 9 between the opposing cavalry forces at Brandy Station, near Culpeper, Virginia. The Confederate cavalry under Stuart was surprised and nearly routed by the Union I Corps, but Stuart eventually prevailed. The battle, the largest cavalry engagement of the war, proved that for the first time, the Union horse soldier was equal to his Southern counterpart.


          By mid-June, the Army of Northern Virginia was poised to cross the Potomac River and enter Maryland. After defeating the Federal garrisons at Winchester and Martinsburg, Ewell's Second Corps began crossing the river on June 15. Hill's and Longstreet's corps followed on June 24 and June 25. Hooker's army pursued, keeping between the U.S. capital and Lee's army. The Federals crossed the Potomac from June 25 to June 27.


          Lee gave strict orders to his army to minimize any negative impacts on the civilian population. Food, horses, and other supplies were generally not seized outright, although quartermasters reimbursing northern farmers and merchants using Confederate money were not well received. Various towns, most notably York, Pennsylvania, were required to pay indemnities in lieu of supplies, under threat of destruction. The most controversial of the Confederate actions during the invasion was the seizure of some forty northern African Americans, a few of whom were escaped slaves but most freemen. They were sent south into slavery under guard.


          On June 26, elements of Maj. Gen. Jubal Early's division of Ewell's Corps occupied the town of Gettysburg after chasing off newly raised Pennsylvania militia in a series of minor skirmishes. Early laid the borough under tribute but did not collect any significant supplies. Soldiers burned several railroad cars and a covered bridge, and they destroyed nearby rails and telegraph lines. The following morning, Early departed for adjacent York County.


          Meanwhile, in a controversial move, Lee allowed J.E.B. Stuart to take a portion of the army's cavalry and ride around the east flank of the Union army. Lee's orders gave Stuart much latitude, and both generals share the blame for the long absence of Stuart's cavalry, as well as for the failure to assign a more active role to the cavalry left with the army. Stuart and his three best brigades were absent from the army during the crucial phase of the approach to Gettysburg and the first two days of battle. By June 29, Lee's army was strung out in an arc from Chambersburg (28 miles (45 km) northwest of Gettysburg) to Carlisle (30 miles (48 km) north of Gettysburg) to near Harrisburg and Wrightsville on the Susquehanna River.


          In a dispute over the use of the forces defending the Harpers Ferry garrison, Hooker offered his resignation, and Abraham Lincoln and General-in-Chief Henry W. Halleck, who were looking for an excuse to get rid of him, immediately accepted. They replaced him early on the morning of June 28 with Maj. Gen. George Gordon Meade, at the time commander of the V Corps.


          On June 29, when Lee learned that the Army of the Potomac had crossed its namesake river, he ordered a concentration of his forces around Cashtown, located at the eastern base of South Mountain and eight miles (13 km) west of Gettysburg. On June 30, while part of Hill's Corps was in Cashtown, one of Hill's brigades, North Carolinians under Brig. Gen. J. Johnston Pettigrew, ventured toward Gettysburg. The memoirs of Maj. Gen. Henry Heth, Pettigrew's division commander, claimed that Pettigrew was in search of a large supply of shoes in town, but this explanation may have been devised in retrospect to justify an overly heavy reconnaissance force.


          When Pettigrew's troops approached Gettysburg on June 30, they noticed Union cavalry under Brig. Gen. John Buford arriving south of town, and Pettigrew returned to Cashtown without engaging them. When Pettigrew told Hill and Heth about what he had seen, neither general believed that there was a substantial Federal force in or near the town, suspecting that it had been only Pennsylvania militia. Despite General Lee's order to avoid a general engagement until his entire army was concentrated, Hill decided to mount a significant reconnaissance in force the following morning to determine the size and strength of the enemy force in his front. Around 5 a.m. on Wednesday, July 1, two brigades of Heth's division advanced to Gettysburg.


          


          First day of battle
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          General Buford realized the importance of the high ground directly to the south of Gettysburg, knowing that if the Confederates could gain control of the heights, Meade's army would have difficulty dislodging them. He decided to utilize three ridges west of Gettysburg: Herr Ridge, McPherson Ridge, and Seminary Ridge (proceeding west to east toward the town). These were appropriate terrain for a delaying action by his small division against superior Confederate infantry forces, meant to buy time awaiting the arrival of Union infantrymen who could occupy the strong defensive positions south of town at Cemetery Hill, Cemetery Ridge, and Culp's Hill.


          Heth's division advanced with two brigades forward, commanded by Brig. Gens. James J. Archer and Joseph R. Davis. They proceeded easterly in columns along the Chambersburg Pike. Three miles (5 km) west of town, about 7:30 a.m. on July 1, Heth's two brigades met light resistance from vedettes of Union cavalry, and deployed into line. According to the lore, the first Union soldier to fire was Lt. Marcellus Jones. In 1886 Lt. Jones returned to Gettysburg to mark the spot where he fired the first shot with a monument. Eventually, Heth's men reached dismounted troopers from Col. William Gamble's cavalry brigade, who raised determined resistance and delaying tactics from behind fence posts with fire from their breechloading carbines. By 10:20 a.m., the Confederates had pushed the Union cavalrymen east to McPherson Ridge, when the vanguard of the I Corps (Maj. Gen. John F. Reynolds) finally arrived.


          North of the pike, Davis gained a temporary success against Brig. Gen. Lysander Cutler's brigade but was repulsed with heavy losses in an action around an unfinished railroad bed cut in the ridge. South of the pike, Archer's brigade assaulted through Herbst (also known as McPherson's) Woods. The Federal Iron Brigade under Brig. Gen. Solomon Meredith enjoyed initial success against Archer, capturing several hundred men, including Archer himself.


          Early in the fighting, while General Reynolds was directing troop and artillery placements just to the east of the woods, he fell from his horse, killed by a bullet, which struck him behind the right ear. Maj. Gen. Abner Doubleday assumed command. Fighting in the Chambersburg Pike area lasted until about 12:30 p.m. It resumed around 2:30 p.m., when Heth's entire division engaged, adding the brigades of Pettigrew and Col. John M. Brockenbrough.


          As Pettigrew's North Carolina Brigade came on line, they flanked the 19th Indiana and drove the Iron Brigade back. The 26th North Carolina (the largest regiment in the army with 839 men) lost heavily, leaving the first day's fight with around 212 men. By the end of the three-day battle, they had about 152 men standing, the highest casualty percentage for one battle of any regiment, North or South. Slowly the Iron Brigade was pushed out of the woods toward Seminary Ridge. Hill added Maj. Gen. William Dorsey Pender's division to the assault, and the I Corps was driven back through the grounds of the Lutheran Seminary and Gettysburg streets.


          As the fighting to the west proceeded, two divisions of Ewell's Second Corps, marching west toward Cashtown in accordance with Lee's order for the army to concentrate in that vicinity, turned south on the Carlisle and Harrisburg Roads toward Gettysburg, while the Union XI Corps (Maj. Gen. Oliver O. Howard) raced north on the Baltimore Pike and Taneytown Road. By early afternoon, the Federal line ran in a semi-circle west, north, and northeast of Gettysburg.


          However, the Federals did not have enough troops; Cutler, who was deployed north of the Chambersburg Pike, had his right flank in the air. The leftmost division of the XI Corps was unable to deploy in time to strengthen the line, so Doubleday was forced to throw in reserve brigades to salvage his line.


          Around 2:00 p.m., the Second Corps divisions of Maj. Gens. Robert E. Rodes and Jubal Early assaulted and out-flanked the Union I and XI Corps positions north and northwest of town. The brigades of Col. Edward A. O'Neal and Brig. Gen. Alfred Iverson suffered severe losses assaulting the I Corps division of Brig. Gen. John C. Robinson south of Oak Hill. Early's division profited from a blunder made by Brig. Gen. Francis C. Barlow, when he advanced his XI Corps division to Blocher's Knoll (directly north of town and now known as Barlow's Knoll); this represented a salient in the corps line, susceptible to attack from multiple sides, and Early's troops overran his division, which constituted the right flank of the Union Army's position. Barlow was wounded and captured in the attack.


          As Federal positions collapsed both north and west of town, Gen. Howard ordered a retreat to the high ground south of town at Cemetery Hill, where he had left the division of Brig. Gen. Adolph von Steinwehr as a reserve. Maj. Gen. Winfield S. Hancock assumed command of the battlefield, sent by Meade when he heard that Reynolds had been killed. Hancock, commander of the II Corps and his most trusted subordinate, was ordered to take command of the field and to determine whether Gettysburg was an appropriate place for a major battle. Hancock told Howard, who was technically superior in rank, "I think this the strongest position by nature upon which to fight a battle that I ever saw." When Howard agreed, Hancock concluded the discussion: "Very well, sir, I select this as the battle-field." Hancock's determination had a morale-boosting effect on the retreating Union soldiers, but he played no direct tactical role on the first day.


          Gen. Lee understood the defensive potential to the Union if they held this high ground. He sent orders to Ewell that Cemetery Hill be taken "if practicable." Ewell chose not to attempt the assault; this decision is considered by historians to be a great missed opportunity.


          The first day at Gettysburg, more significant than simply a prelude to the bloody second and third days, ranks as the 23rd biggest battle of the war by number of troops engaged. About one quarter of Meade's army (22,000 men) and one third of Lee's army (27,000) were engaged.


          


          Second day of battle


          
            [image: Lee's Plan for July 2.]

            
              Lee's Plan for July 2.
            

          


          


          Plans and movement to battle


          Throughout the evening of July 1 and morning of July 2, most of the remaining infantry of both armies arrived on the field, including the Union II, III, V, VI, and XII Corps. Longstreet's third division, commanded by George Pickett, had begun the march from Chambersburg early in the morning; it did not arrive until late on July 2.


          The Union line ran from Culp's Hill southeast of the town, northwest to Cemetery Hill just south of town, then south for nearly two miles (3 km) along Cemetery Ridge, terminating just north of Little Round Top. Most of the XII Corps was on Culp's Hill; the remnants of I and XI Corps defended Cemetery Hill; II Corps covered most of the northern half of Cemetery Ridge; and III Corps was ordered to take up a position to its flank. The shape of the Union line is popularly described as a "fishhook" formation. The Confederate line paralleled the Union line about a mile (1,600 m) to the west on Seminary Ridge, ran east through the town, then curved southeast to a point opposite Culp's Hill. Thus, the Federal army had interior lines, while the Confederate line was nearly five miles (8 km) in length.


          Lee's battle plan for July 2 called for Longstreet's First Corps to position itself stealthily to attack the Union left flank, facing northeast astraddle the Emmitsburg Road, and to roll up the Federal line. The attack sequence was to begin with Maj. Gens. John Bell Hood's and Lafayette McLaws's divisions, followed by Maj. Gen. Richard H. Anderson's division of Hill's Third Corps. The progressive en echelon sequence of this attack would prevent Meade from shifting troops from his centre to bolster his left. At the same time, Maj. Gen. Edward "Allegheny" Johnson's and Jubal Early's Second Corps divisions were to make a "demonstration" against Culp's and Cemetery Hills (again, to prevent the shifting of Federal troops), and to turn the demonstration into a full-scale attack if a favorable opportunity presented itself.


          Lee's plan, however, was based on faulty intelligence, exacerbated by Stuart's continued absence from the battlefield. Instead of moving beyond the Federals' left and attacking their flank, Longstreet's left division, under McLaws, would face Maj. Gen. Daniel Sickles's III Corps directly in their path. Sickles was dissatisfied with the position assigned him on the southern end of Cemetery Ridge. Seeing higher ground more favorable to artillery positions a half mile (800 m) to the west, he advanced his corpswithout ordersto the slightly higher ground along the Emmitsburg Road. The new line ran from Devil's Den, northwest to the Sherfy farm's Peach Orchard, then northeast along the Emmitsburg Road to south of the Codori farm. This created an untenable salient at the Peach Orchard; Brig. Gen. Andrew A. Humphreys's division (in position along the Emmitsburg Road) and Maj. Gen. David B. Birney's division (to the south) were subject to attacks from two sides and were spread out over a longer front than their small corps could defend effectively.


          Longstreet's attack was to be made as early as practicable; however, Longstreet got permission from Lee to await the arrival of one of his brigades, and while marching to the assigned position, his men came within sight of a Union signal station on Little Round Top. Countermarching to avoid detection wasted much time, and Hood's and McLaws's divisions did not launch their attacks until just after 4 p.m. and 5 p.m., respectively.


          


          Attacks on the Union left flank
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              Map of battle, July 2.
            

          


          As Longstreet's divisions slammed into the Union III Corps, Meade was forced to send 20,000 reinforcements in the form of the entire V Corps, Brig. Gen. John C. Caldwell's division of the II Corps, most of the XII Corps, and small portions of the newly arrived VI Corps. The Confederate assault deviated from Lee's plan since Hood's division moved more easterly than intended, losing its alignment with the Emmitsburg Road, attacking Devil's Den and Little Round Top. McLaws, coming in on Hood's left, drove multiple attacks into the thinly stretched III Corps in the Wheatfield and overwhelmed them in Sherfy's Peach Orchard. McLaws's attack eventually reached Plum Run Valley (the "Valley of Death") before being beaten back by the Pennsylvania Reserves division of the V Corps, moving down from Little Round Top. The III Corps was virtually destroyed as a combat unit in this battle, and Sickles's leg was amputated after it was shattered by a cannonball. Caldwell's division was destroyed piecemeal in the Wheatfield. Anderson's division assault on McLaws's left, starting around 6 p.m., reached the crest of Cemetery Ridge, but they could not hold the position in the face of counterattacks from the II Corps, including an almost suicidal counterattack by the 1st Minnesota against a Confederate brigade, ordered in desperation by Hancock.


          As fighting raged in the Wheatfield and Devil's Den, Col. Strong Vincent of V Corps had a precarious hold on Little Round Top, an important hill at the extreme left of the Union line. His brigade of four relatively small regiments was able to resist repeated assaults by Brig. Gen. Evander Law's brigade of Hood's division. Meade's chief engineer, Brig. Gen. Governor K. Warren, had realized the importance of this position, and dispatched Vincent's brigade, an artillery battery, and the 140th New York to occupy Little Round Top mere minutes before Hood's troops arrived. The defense of Little Round Top with a bayonet charge by the 20th Maine was one of the most fabled episodes in the Civil War and propelled Col. Joshua L. Chamberlain into prominence after the war.


          


          Attacks on the Union right flank


          About 7:00 p.m., the Second Corps' attack by Johnson's division on Culp's Hill got off to a late start. Most of the hill's defenders, the Union XII Corps, had been sent to the left to defend against Longstreet's attacks, and the only portion of the corps remaining on the hill was a brigade of New Yorkers under Brig. Gen. George S. Greene. Because of Greene's insistence on constructing strong defensive works, and with reinforcements from the I and XI Corps, Greene's men held off the Confederate attackers, although the Southerners did capture a portion of the abandoned Federal works on the lower part of Culp's Hill.


          Just at dark, two of Jubal Early's brigades attacked the Union XI Corps positions on East Cemetery Hill where Col. Andrew L. Harris of the 2nd Brigade, 1st Division, came under a withering attack, losing half his men; however, Early failed to support his brigades in their attack, and Ewell's remaining division, that of Maj. Gen. Robert E. Rodes, failed to aid Early's attack by moving against Cemetery Hill from the west. The Union army's interior lines enabled its commanders to shift troops quickly to critical areas, and with reinforcements from II Corps, the Federal troops retained possession of East Cemetery Hill, and Early's brigades were forced to withdraw.


          Jeb Stuart and his three cavalry brigades arrived in Gettysburg around noon but had no role in the second day's battle. Brig. Gen. Wade Hampton's brigade fought a minor engagement with George Armstrong Custer's Michigan cavalry near Hunterstown to the northeast of Gettysburg.


          


          Third day of battle
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          General Lee wished to renew the attack on Friday, July 3, using the same basic plan as the previous day: Longstreet would attack the Federal left, while Ewell attacked Culp's Hill. However, before Longstreet was ready, Union XII Corps troops started a dawn artillery bombardment against the Confederates on Culp's Hill in an effort to regain a portion of their lost works. The Confederates attacked, and the second fight for Culp's Hill ended around 11 a.m., after some seven hours of bitter combat.


          Lee was forced to change his plans. Longstreet would command Pickett's Virginia division of his own First Corps, plus six brigades from Hill's Corps, in an attack on the Federal II Corps position at the right centre of the Union line on Cemetery Ridge. Prior to the attack, all the artillery the Confederacy could bring to bear on the Federal positions would bombard and weaken the enemy's line.
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          Around 1 p.m., from 150 to 170 Confederate guns began an artillery bombardment that was probably the largest of the war. In order to save valuable ammunition for the infantry attack that they knew would follow, the Army of the Potomac's artillery at first did not return the enemy's fire. After waiting about 15 minutes, about 80 Federal cannons added to the din. The Army of Northern Virginia was critically low on artillery ammunition, and the cannonade did not significantly affect the Union position. Around 3 p.m., the cannon fire subsided, and 12,500 Southern soldiers stepped from the ridgeline and advanced the three-quarters of a mile (1,200 m) to Cemetery Ridge in what is known to history as " Pickett's Charge". As the Confederates approached, there was fierce flanking artillery fire from Union positions on Cemetery Hill and north of Little Round Top, and musket and canister fire from Hancock's II Corps. Nearly one half of the attackers did not return to their own lines. Although the Federal line wavered and broke temporarily at a jog called the "Angle" in a low stone fence, just north of a patch of vegetation called the Copse of Trees, reinforcements rushed into the breach, and the Confederate attack was repulsed.


          There were two significant cavalry engagements on July 3. Stuart was sent to guard the Confederate left flank and was to be prepared to exploit any success the infantry might achieve on Cemetery Hill by flanking the Federal right and hitting their trains and lines of communications. Three miles (5 km) east of Gettysburg, in what is now called "East Cavalry Field" (not shown on the accompanying map, but between the York and Hanover Roads), Stuart's forces collided with Federal cavalry: Brig. Gen. David McM. Gregg's division and George A. Custer's brigade. A lengthy mounted battle, including hand-to-hand sabre combat, ensued. Custer's charge, leading the 1st Michigan Cavalry, blunted the attack by Wade Hampton's brigade, blocking Stuart from achieving his objectives in the Federal rear. Meanwhile, after hearing news of the day's victory, Brig. Gen. Judson Kilpatrick launched a cavalry attack against the infantry positions of Longstreet's Corps southwest of Big Round Top. Brig. Gen. Elon J. Farnsworth protested against the futility of such a move but obeyed orders. Farnsworth was killed in the attack, and his brigade suffered significant losses.


          


          Aftermath


          


          The Confederate retreat
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          The armies stared at one another across the bloody fields on July 4, the same day that the Vicksburg garrison surrendered to Maj. Gen. Ulysses S. Grant. Lee reformed his lines into a defensive position, hoping that Meade would attack. The cautious Union commander, however, decided against the risk, a decision for which he would later be criticized. He did order a series of small probing actions, including sending the U.S. Regulars over a mile towards the right of the Confederate lines, but they withdrew under artillery fire and Meade decided not to press an attack. A series of sharp exchanges between the opposing skirmish lines merely added more names to the casualty lists. By mid-afternoon, the firing at Gettysburg had essentially stopped, and both armies began to collect their remaining wounded and bury some of the dead. A proposal by Lee for a prisoner exchange was rejected by Meade.


          On July 5, in a driving rain, the bulk of the Army of Northern Virginia left Gettysburg on the Hagerstown Road; the Battle of Gettysburg was over, and the Confederates headed back to Virginia. Meade's army followed, although the pursuit was half-spirited. The recently rain-swollen Potomac trapped Lee's army on the north bank of the river for a time, but when the Federals finally caught up, the Confederates had forded the river. The rear-guard action at Falling Waters on July 14 ended the Gettysburg Campaign and added some more names to the long casualty lists, including General Pettigrew, who was mortally wounded.


          In a brief letter to Maj. Gen. Henry W. Halleck written on July 7, Lincoln remarked on the two major Union victories at Gettysburg and Vicksburg. He continued:


          
            
              Now, if Gen. Meade can complete his work so gloriously prosecuted thus far, by the literal or substantial destruction of Lee's army, the rebellion will be over.

            

          


          Halleck then relayed the contents of Lincoln's letter to Meade in a telegram. However, despite repeated pleas from Lincoln and Halleck, which continued over the next week, Meade did not pursue Lee's army aggressively enough to destroy it before it crossed back over the Potomac River to safety in the South.


          


          Reaction to the news of the Union victory


          The news of the Union victory electrified the North. A headline in The Philadelphia Inquirer proclaimed "VICTORY! WATERLOO ECLIPSED!" New York diarist George Templeton Strong wrote:


          
            The results of this victory are priceless. ... The charm of Robert E. Lee's invincibility is broken. The Army of the Potomac has at last found a general that can handle it, and has stood nobly up to its terrible work in spite of its long disheartening list of hard-fought failures. ... Copperheads are palsied and dumb for the moment at least. ... Government is strengthened four-fold at home and abroad.


             George Templeton Strong, Diary, p. 330.
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          Impact on the Confederacy


          The Confederates had lost politically as well as militarily. During the final hours of the battle, Confederate Vice President Alexander Stephens was approaching the Union lines at Norfolk, Virginia, under a flag of truce. Although his formal instructions from Confederate President Jefferson Davis had limited his powers to negotiations on prisoner exchanges and other procedural matters, historian James M. McPherson speculates that he had informal goals of presenting peace overtures. Davis had hoped that Stephens would reach Washington from the south while Lee's victorious army was marching toward it from the north. President Lincoln, upon hearing of the Gettysburg results, refused Stephens's request to pass through the lines. Furthermore, when the news reached London, any lingering hopes of European recognition of the Confederacy were finally abandoned. Henry Adams wrote, "The disasters of the rebels are unredeemed by even any hope of success. It is now conceded that all idea of intervention is at an end."


          Some economic historians have pointed to the fact that after the loss at Gettysburg and Vicksburg, the market for Confederate war bonds dropped precipitously. "European investors gave Johnny Reb about a 42 percent chance of winning the war in early 1863 prior to the battle of Gettysburg. ... However, news of the severity of costly Confederate defeats at Gettysburg/Vicksburg led to a sell-off in rebel bonds and the probability of a Southern victory fell to about 15 percent by the end of 1863."


          


          Casualties
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          The two armies had suffered between 46,000 and 51,000 casualties. Union casualties were 23,055 (3,155 killed, 14,531 wounded, 5,369 captured or missing). Confederate casualties are more difficult to estimate. Many authors cite about 28,000 overall casualties, but Busey and Martin's definitive 2005 work, Regimental Strengths and Losses, documents 23,231 (4,708 killed, 12,693 wounded, 5,830 captured or missing). The casualties for both sides during the entire campaign were 57,225. There was one documented civilian death during the battle: Ginnie Wade, 20 years old, was shot by a stray bullet that passed through her kitchen in town while she was making bread.


          Nearly 8,000 had been killed outright; these bodies, lying in the hot summer sun, needed to be buried quickly. Over 3,000 horse carcasses were burned in a series of piles south of town; townsfolk became violently ill from the stench. The ravages of war would still be evident in Gettysburg more than four months later when, on November 19, the Soldiers' National Cemetery was dedicated. During this ceremony, President Abraham Lincoln with his Gettysburg Address re-dedicated the Union to the war effort.


          Today, the Gettysburg National Cemetery and Gettysburg National Military Park are maintained by the U.S. National Park Service as two of the nation's most revered historical landmarks.


          


          Historical assessment


          


          Assessment of Lee's leadership style


          Throughout the campaign, General Lee seemed to have entertained the belief that his men were invincible; most of Lee's experiences with the army had convinced him of this, including the great victory at Chancellorsville in early May and the rout of the Union troops at Gettysburg on July 1. Although high morale plays an important role in military victory when other factors are equal, Lee could not refuse his army's desire to fight. To the detrimental effects of their collective blind faith was added the fact that the Army of Northern Virginia had many new and inexperienced commanders (Neither Hill nor Ewell, for instance, though capable division commanders, had commanded a corps before). It had recently lost Stonewall Jackson, one of its most competent offensive generals. Also, Lee's method of giving generalized orders and leaving it up to his lieutenants to work out the details contributed to his defeat. Although this method may have worked with Jackson, it proved inadequate when dealing with corps commanders unused to Lee's style of command. Lee faced dramatic differences in going from defender to invaderlong supply lines, a hostile local population, and an imperative to force the enemy from its position. Lastly, after July 1, the Confederates were simply not able to coordinate their attacks. Lee faced a new and very dangerous opponent in George Meade, and the Army of the Potomac stood to the task and fought well on its home territory.


          
            Retrieved from " http://en.wikipedia.org/wiki/Battle_of_Gettysburg"
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                    	Date

                    	July 15, 1410
                  


                  
                    	Location

                    	Grunwald (Grnewald) or Tannenberg ( Stębark), Prussia, present-day Poland
                  


                  
                    	Result

                    	Decisive defeat of Teutonic Order
                  

                

              
            


            
              	Belligerents
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              Polish-Lithuanian vassals, allies and mercenaries: Tartars Czechss, Bohemians, Moravians Ruthenians
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              Jelal-el-din, Tatar commander, exiled khan of the Golden horde
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              	27,000
            


            
              	Casualties and losses
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              	8,000 dead

              14,000 captured
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          The Battle of Grunwald (or 1st Battle of Tannenberg) took place on July 15, 1410 with the Kingdom of Poland and the Grand Duchy of Lithuania ranged against the Knights of the Teutonic Order, led by the Grand Master Ulrich von Jungingen. It was the decisive engagement in the Polish-Lithuanian-Teutonic War (1409-1411) and one of the greatest battles of medieval Europe.


          The battle saw the Monastic State of the Teutonic Knights decisively defeated  their order never recovered its former power.


          The few eyewitness accounts are contradictory. It took place near several smaller villages, and different names in various languages are attributed to it.


          


          Names and Locations


          The battle was fought in the plains between the villages of Grunwald ( Lithuanian: Žalgiris), Stębark (German: Tannenberg), and Łodwigowo (German: Ludwigsdorf) in Prussia, which at that time was territory governed by the Teutonic Order, but which is now in Poland. The nearest city of any size was Gilgenburg (since 1945: Dąbrwno). The names Žalgiris (from the Lithuanian žalia giria) and Grunwald (from the German grner Wald) both translate as "Green Forest"; it was also called Zielone Pole ("Green Field") in Old Polish, and, in German, Grunenfelde or Grunefeld ("Green field") in the oldest texts.


          The battle is called:


          
            	Schlacht bei Tannenberg (Battle of Tannenberg) by Germans


            	Bitwa pod Grunwaldem (Battle of Grunwald) by Poles


            	Žalgirio mūis (Battle of Žalgiris) by Lithuanians

          


          In languages of other involved nations the battle is called: Belarusian: Гру́нвальдзкая бі́тва, Grnvaldzkaya bі́tva, Ukrainian: Ґрю́нвальдська би́тва, Grnvaldska btva, Russian: Грю́нвальдская би́тва, Grnvaldskaya bі́tva, Tatar: Grnwald suğışı, Czech: Bitva u Grunvaldu, Romanian: Bătălia de la Grnwald.


          


          Eve of the battle


          In the 13th century, the Teutonic Knights, subject directly to the Pope, had been requested by Konrad of Masovia to come to the lands surrounding Culm (Chełmno) to assist in the Crusade against the pagan Prussians. Preceding that were several years of attacks and conquest attempts by Konrad on the Prussians, which were unsuccessful. The Teutonic Order was called in to stabilize the territory between the Prussians and the Duchy of Masovia. The Teutonic Order received the territory of Prussia via golden bulls from the Emperor and papal edict, which gave them effective carte blanche as owners of a new Christianized state of Prussia, instead of the pagan native land of Terra Prussiae. They later received the territory of further north Baltic coastal regions of what are now Latvia, Lithuania and Estonia, and showed every sign of further expansion.


          The Order of Dobrin was established by Konrad of Masovia previously and had received land around Plock. They were just a handful and were therefore ineffective, so by papal order they were combined with the Teutonic Order. They built many towns, including Culm. The Prussians fought against takeover of their territory. In order to further their war efforts against the (pagan) Lithuanian state, the Teutonic Knights instituted a series of crusades, enlisting support from other European countries.


          In 1385 the Union of Kreva joined the crown of Poland and Lithuania, and the subsequent marriage of Grand Duke Jogaila of Lithuania and reigning Queen Jadwiga of Poland was to shift the balance of power; both nations were more than aware that only by acting together could the expansionist plans of the Teutonic Order be thwarted. Jogaila accepted Christianity and became the King of Poland as Władysław Jagiełło. Lithuania's conversion to Christianity removed much of the rationale of the Teutonic Knights' anti-pagan crusades. It can be said the Ordenstaat lost its raison d'etre.


          The Knights, however, invaded again in 1398 what were now Christian states of Poland and Lithuania. At this time, the Poles and the Lithuanians had little option but to suffer in silence, for they were still not prepared militarily to confront the power of the Knights.


          In 1409, an uprising in Teutonic-held Samogitia started. The king of Poland and Grand Duke of Lithuania announced that he would stand by his promises in case the knights invaded Lithuania. This was used as a pretext, and on August 14, 1409 the Teutonic Grand Master Ulrich von Jungingen declared war on the Kingdom of Poland and Grand Duchy of Lithuania. The forces of the Teutonic Order initially invaded Greater Poland and Kuyavia, but the Poles repelled the invasion and reconquered Bydgoszcz (Bromberg), which led to a subsequent armistice agreement that was to last until June 24, 1410. The Lithuanians and Poles used this time for preparations to remove the Teutonic threat once and for all.


          The forces of the Teutonic Knights were aware of the Polish-Lithuanian build-up and expected a dual attack, by the Poles towards Danzig ( Gdańsk) and by the Lithuanians towards Samogitia. To counter this threat, Ulrich von Jungingen concentrated part of his forces in Schwetz ( Świecie) while leaving the large part of his army in the eastern castles of Ragnit ( Ragainė, Rhein ( Ryn) near Ltzen ( Giżycko), and Memel ( Klaipėda). Poles and Lithuanians continued to screen their intentions by organising several raids deep into enemy territory. Ulrich von Jungingen asked for the armistice to be extended to July 4 in order to let the mercenaries from western Europe arrive. Enough time had already been given for the Polish-Lithuanian forces to gather in strength.


          On June 30, 1410, the forces of Greater Poland and Lesser Poland crossed the Vistula over a pontoon bridge and joined with the forces of Masovia and the Grand Duchy of Lithuania. Jogaila's Polish forces and the Lithuanian soldiers of his cousin Grand Duke of Lithuania Vytautas the Great (to whom Jogaila had ceded power in Lithuania in the wake of his marriage to the Polish queen) assembled on July 2, 1410. A week later they crossed into the territory of the Teutonic Knights, heading for the enemy headquarters at the castle of Marienburg ( Malbork). The Teutonic Knights were caught by surprise.


          Ulrich von Jungingen withdrew his forces from the area of Schwetz ( Świecie) and decided to organise a line of defence on the river Drewenz ( Drwęca). The river crossings were fortified with stockades and the castles nearby reinforced. After meeting with his War Council, Jogaila decided to outflank the enemy forces from the East and on his attack on Prussia he continued the march towards Marienburg through Soldau ( Działdowo) and Neidenburg. The towns were heavily damaged and Gilgenburg was completely plundered and burned to the ground, causing many refugees. On July 13, the two castles were captured and the way towards Marienburg was opened.


          


          Opposing forces


          In the early morning of July 15, 1410, both armies met in the fields near the villages of Grunwald, Tannenberg and Łodwigowo (Ludwigsdorf). Both armies were formed in opposing lines. The Polish-Lithuanian army was positioned in front of the villages of Ludwigsdorf and Tannenberg. The left flank was guarded by the Polish forces of king Jogaila and composed mostly of heavy cavalry. The right flank of the allied forces was guarded by the army of Grand Duke Vytautas, and composed mostly of light cavalry. Among the forces on the right flank were banners from all over the Grand Duchy, as well as Tatar skirmishers under Jalal ad-Din khan, Moldovan light cavalry sent by Alexandru cel Bun and allegedly Serbs. The opposing forces of the Teutonic Order were composed mostly of heavy cavalry and infantry. They were to be aided by troops from Western Europe called "the guests of the Order", who were still on the way, and other Knights who had been summoned to participate by a Papal Bull.


          The exact number of soldiers on both sides is hard to estimate. There are only two reliable sources describing the battle. The best-preserved and most complete account, Banderia Prutenorum, was written by Ioannes Longinus, but does not mention the exact numbers. The other is incomplete and preserved only in a brief 16th century document. Months after the battle, in December 1410, the Order's new Grand Master Heinrich von Plauen the Elder sent letters to Western European monarchs in which he described the battle as a war against the forces of evil pagans. This view was shared by many chronicle writers. Since the outcome of the battle was subject to propaganda campaigns on both sides, many foreign authors frequently overestimated the Polish-Lithuanian forces in an attempt to explain the dramatic result.


          In one of the Prussian chronicles it is mentioned that "the forces of the Polish king were so numerous that there is no number high enough in the human language". One of the anonymous chronicles from the German Hanseatic city of Lbeck mentions that the forces of Jogaila numbered some 1,700,000 soldiers, the forces of Vytautas with 2,700,000 (with a great number of Belarusians and Ukrainians, or Ruthenians, as they were called then), in addition to 1,500,000 Tatars. Among the forces supposedly aiding the Polish-Lithuanian army were " Saracens, Turks, pagans of Damascus, Persia and other lands". According to Enguerrand de Monstrelet, the knights fielded some 300,000 men, while their enemies under the kings of "Lithuania, Poland and Sarmatia" fielded 600,000. Andrew of Regensburg estimated the Polish-Lithuanian forces at 1,200,000 men-at-arms. It must be noted that medieval chroniclers were notorious for sensationally inflating figures, and armies of the sizes quoted were actually impossible with the logistics technology of the day.


          More recent historians estimate the strength of the opposing forces at a much lower level. Ludwik Kolankowski estimated the Polish-Lithuanian forces at 16,000-18,000 Polish cavalry and 6,000-8,000 Lithuanian light cavalry, with the Teutonic Knights fielding 13,000-15,000 heavy cavalry. Jerzy Dąbrowski estimated the overall strength of the allied forces at 18,000 Polish cavalry and 11,000 Lithuanians and Ruthenians, with the opposing forces bringing 16,000 soldiers. If these figures are accepted, this would make the battle less well attended than the Battle of Towton fought in Yorkshire, England, in the same century, which engaged two armies of around 40,000 men, 28,000 of whom died.


          
            
              	Historian

              	Poland

              	Lithuania

              	Others

              	Teutonic Order
            


            
              	Lbeck Chronicle

              	1 700 000

              	2 700 000

              	1 500 000

              	
            


            
              	Enguerrand de Monstrelet

              	600 000

              	

              	

              	300 000
            


            
              	Andrew of Regensburg

              	1 200 000

              	

              	
            


            
              	Ludwik Kolankowski

              	18 000 heavy cavalry

              	8 000 light cavalry

              	

              	15 000 heavy cavalry
            


            
              	Jerzy Dąbrowski

              	18 000

              	11 000

              	

              	16 000 + 3 000 guests
            


            
              	Henryk Łowmiański

              	12 000 heavy cavalry

              	7 200 light cavalry

              	

              	11 000 heavy cavalry
            


            
              	Andrzej Nadolski

              	20 000

              	10 000

              	1000

              	15 000
            


            
              	Lonnie Johnson

              	Władysław Jagiełło

              	39 000 Poles, Lithuanians, Czechs, Ukrainians, Tatars and Wallachians

              	Ulrich von Jungingen

              	27 000
            


            
              	Stephen Turnbull

              	Władysław Jagiełło

              	39 000 Poles, Lithuanians, Czechs, Bohemians, Moravians, Tatars, Ruthenians

              	Ulrich von Jungingen

              	27 000
            

          


          


          Regardless of such estimates, most of the modern historians count only the cavalry units. Apart from 16,000 cavalry, the Teutonic Order also fielded some 9,000 infantry, archers and crossbow troops. Both armies also had large military camps, tabors and other units, which made up some 10% of their total strength.


          Both armies were organised in banners, see Banderia Prutenorum. Each heavy cavalry banner was composed of approximately 240 mounted knights as well as their squires and armour-bearers. Each banner flew its own standard and fought independently. Lithuanian banners were usually weaker and composed of approximately 180 light cavalry soldiers. The structure of foot units ( pikemen, archers, crossbowmen) and the artillery is unknown.


          The Teutonic Knights fielded fifty one banner. Razin citing the German estimates says that Order's army was 11 thousand strong, including about 4 thousand knights, under 3 thousand squires and about 4 thousand crossbow men. The Teutonian Army was also equipped with bombards that could shoot lead and stone projectiles.


          The more numerically strong allied force contained 16 to 17 thousand men including about three thousand Tatars. There were a total of 91 allied banners. Fifty Polish and 41 Lithuanian banners included Russian and Ruthenian lands controlled by Poland and Lithuania, respectively, as well as the banners from independent territories that joined the alliance (such as the Novgorod banner.)


          While less numerous, the Teutonic army had its own advantages, the discipline, the military training and superior military equipment.


          Both sides included numerous mercenaries and were composed of troops coming from a variety of countries and lands. Twenty two different peoples, mostly Germanic, were represented at the Teutonic side.


          Apart from units fielded by lands of Poland, Grand Duchy of Lithuania and the Teutonic Order, there were also mercenaries from Western Europe, German Countries that included Alsace and Lorraine, Bohemia, Moravia and Moldavia.


          The overall commander of the joint Polish-Lithuanian forces was king Władysław II Jagiełło of Poland, with the Polish units subordinated to Marshal of the Crown Zbigniew of Brzezie and Lithuanian units under the immediate command of Grand Duke of Lithuania Vytautas. Until recently it was believed that the Sword Bearer of the Crown Zyndram of Maszkowice was the commander in chief of the joint army, but this idea was based on a false translation of the description of the battle by Ioannes Longinus. The Teutonic Forces were commanded directly by the Grand Master of the Order Ulrich von Jungingen.


          


          Course of the battle


          
            
              	
                
                  [image: Initial positions]

                  
                    Initial positions
                  

                

              
            


            
              	
                
                  [image: Retreat of Lithuanian light cavalry]

                  
                    Retreat of Lithuanian light cavalry
                  

                

              
            


            
              	
                
                  [image: Right-flank Polish/Lithuanian assault]

                  
                    Right-flank Polish/Lithuanian assault
                  

                

              
            


            
              	
                
                  [image: Polish heavy cavalry break-through]

                  
                    Polish heavy cavalry break-through
                  

                

              
            

          


          The opposing forces formed their lines at dawn. At noon the forces of Grand Duke of Lithuania Vytautas started an all-out assault on the left flank of the Teutonic forces, near the village of Tannenberg ( Stębark). The Lithuanian cavalry was supported by a cavalry charge of several Polish banners on the right flank of the enemy forces. The enemy heavy cavalry counter-attacked on both flanks and fierce fighting occurred.


          After more than an hour, the Lithuanian light cavalry started a planned retreat maneuver towards marshes and woods. This maneuver was often used in the east of the Grand Duchy of Lithuania by Mongols. Vytautas, who had experience in battles against Mongols, used it in this battle. Only three banners of Smolensk commanded by Lengvenis (Simon Lingwen), son of Algirdas, brother of Jogaila and a cousin of Vytautas, remained on the right flank after the retreat of Vytautas and his troops. One of the banners was totally destroyed, while the remaining two were backed up by the Polish cavalry held in reserve and broke through the enemy lines to the Polish positions.


          Heavy cavalry of the Order started a disorganised pursuit after the retreating Lithuanians, which might have been a fatal mistake. The Knights entered the marshes, where Vytautas reorganized his forces to return to battle.


          At the same time heavy fighting continued on the left flank of the Polish forces. After several hours of massed battle, the Teutonic cavalry started to gain the upper hand. According to Ioannes Longinus the Grand Master Ulrich von Jungingen personally led a cavalry charge on the strongest Polish unit  the Banner of the Land of Krakow. The Polish ranks started to waver and the flag of the banner was lost. However, it was soon recaptured by the Polish knights, and King Jogaila ordered most of his reserves to enter combat.


          The arrival of fresh troops allowed the Poles to repel the enemy assault and the forces of Ulrich von Jungingen were weakened. At the same time his reserves were still busy pursuing the evading Lithuanian cavalry. When they finally returned to the battlefield, it was already too late for the Teutonic charge to succeed and the forces of the Order started the withdrawal.


          A pivotal role in triggering the Teutonic retreat is attributed to the leader of the banner of Chełmno(Culm), Nikolaus von Renys (Mikołaj of Ryńsk), born in Prussia (identified by Longinus as Swabia). The founder and leader of the Lizard Union, a group of Order Knights sympathetic to Poland, refused to fight the Polish. Lowering the banner he was carrying was taken as a signal of surrender by the Teutonic troops. Accused of treason, ultimately von Renys was beheaded by his order, along with all of his male descendants.


          After several hours of fighting, Ulrich von Jungingen decided to join his embattled forces in the main line of engagement. Vytautas, however, also returned to the battlefield with the reorganized forces of the Grand Duchy of Lithuania and joined the fierce fighting. The Teutonic forces were by then becoming outnumbered by the mass of Polish knights and the advancing Lithuanian infantry, which all of a sudden had come pouring on the battlefield from the surrounding forests.


          Ulrich von Jungingen personally led the assault with 16 banners of heavy cavalry, which until then were held in reserve. Jogaila, however, threw in all his remaining reserves, as well as several already tired units. Putting up heavy resistance, the 16 banners of the Grand Master were surrounded and began to suffer high losses, including the Grand Master himself. Seeing the fall of their Grand Master, the rest of the Teutonic forces started to withdraw towards their camp.


          Part of the routed units retreated to the forests where they were pursued by the Lithuanian and Polish cavalry, while the rest retreated to the camp near the village of Grunwald, where they tried to organise the defence by using the tabor tactics: the camp was surrounded by wagons tied up with chains, serving as a mobile fortification. However, the defences were soon broken and the camp was looted. According to the anonymous author of the Chronicle of the Conflict of Ladislaus King of Poland with the Teutonic knights Anno Domini 1410, there were more bodies in and around the camp than on the rest of the battlefield. The pursuit after the fleeing Teutonic cavalry lasted until the dusk.


          Despite the technological superiority of the Teutonic Knights, to the point of this being believed to be the first battle in this part of Europe in which field-artillery was deployed, the numbers and tactical superiority of the Polish Lithuanian alliance were to prove overwhelming.


          Jan Žižka of Trocnov lost his first eye in the battle, fighting for the Lithuanians.


          


          Aftermath


          
            [image: Painting by Alfons Mucha, detailing carnage after the Battle of Grunwald.]

            
              Painting by Alfons Mucha, detailing carnage after the Battle of Grunwald.
            

          


          The defeat of the Teutonic Order was resounding. According to Andrzej Nadolski about 8,000 Teuton soldiers were killed in the battle, and an additional 14,000 taken captive. Most of the approximately 250 members of the Order were also killed, including much of the Teutonic leadership. Apart from Ulrich von Jungingen himself, the Polish and Lithuanian forces killed also the Grand Marshal Friedrich von Wallenrode, Grand Komtur Kuno von Lichtenstein and Albrecht von Schwartzburg, the Grand Treasurer Thomas von Merheim.


          Markward von Salzbach, the Komtur of Brandenburg, and mayor Schaumburg of Sambia were executed by order of Vytautas after the battle. The only higher officials to escape from the battle were Grand Hospital Master and Komtur of Elbing Werner von Tettinger. Such a slaughter of noble knights and personalities was quite unusual in Medival Europe. This was possible mostly due to the participation of the peasantry who joined latter stages of the battle, and took part in destruction of the surrounded Teutonic troops. Unlike the noblemen, the peasants did not receive any ransom for taking captives; they thus had less of an incentive to keep them alive. Among those taken captive were Kasimir V, duke of Stettin ( Szczecin), and Konrad the White, duke of Oels ( Oleśnica).


          After the battle Polish and Lithuanian forces stayed on the battlefield for three days. All notable officials were interred in separate graves, while the body of Ulrich von Jungingen was covered with royal coat and transported to Marienburg Castle. The rest of the dead were gathered in several mass graves. There are different speculations as to why Jogaila decided to wait that long. After three days, the Polish-Lithuanian forces moved on to Marienburg and laid siege upon the castle, but the three days time had been enough for the knights to organise the defence. Troops from Livonia were expected to support their brothers, and the ongoing conflict with Sigismund of Luxemburg could cause problems elsewhere. After several weeks of siege, the Lithuanian Grand Duke withdrew from the war and it became clear that the siege would not be effective. The nobility from Lesser Poland also wanted to end the war before the harvest, and the siege was lifted.


          In the battle, both Polish and Lithuanian forces had taken several thousand captives. Most of the mercenaries were released shortly after the battle on the condition that they will return to Krakw on 29 September 1410. After that move, the king held most of the Teutonic officials, while the rest returned to Prussia to beg the Teutonic Order officials for their liberation and ransom payment. This proved to be a major drain of the Teutonic budget as the value of a Teutonic Knight was quite high.


          For instance, one of the mercenaries named Holbracht von Loym had to pay sixty times (German: Schock) the number of 150 Prague groschen, that is almost 30 kilograms of pure silver, a value uncommon even in modern times. With his army defeated and the remnants of it composed mostly of ill-paid mercenaries, Heinrich von Plauen the Elder had little incentive to continue the fight, especially since some of the Hanseatic cities owned by the knights had changed sides. Thus, after retaking Danzig from rebellious burghers, the peace negotiations were started.


          According to the Peace of Thorn signed in February 1411, the Order had to cede the Dobrin Land (Dobrzyn Land) to Poland, and resign their claims to Samogitia for the lifetime of the king. This is thought to be a diplomatic defeat for Poland and Lithuania as they pushed for attempts to dismantle the Teutonic Knights state altogether. However, while the Poles and Lithuanians were unable to translate the military victory in the battle to greater geographical gains, the financial consequences of the peace treaty were much worse for the knights, having to pay about 5 tons of silver in each of the next four years.


          The defeat of Teutonic knights' troops left them with few forces to defend their remaining territories. The Grand Masters from then on had to rely on mercenary troops, which proved too expensive for the knights' budget to sustain. Although Heinrich von Plauen the Elder, the successor to Ulrich von Jungingen, managed to keep hold on territories conquered by knights, the opposition to his rule among the citizens, the knights and within the Order itself forced his ouster.


          The Teuton knights' lost support due to their internal conflicts and constant tax increases, which decades later was manifested in the foundation of the Prussian Confederation, or Alliance against Lordship, in 1441. This led to a series of conflicts that culminated in 1454 the Thirteen Years' War, ending with another defeat of the victorious order.


          The next year the Polish and Lithuanian leaders celebrated the victory with a sort of a re-enactment parade, and a voyage to visit their neighbours, Polotsk, Smolensk and Riazan, but seemingly they visits failed to impress, maybe because the monarchs made the journey without their armies, but in ships down the Dniepr to Kiev.


          


          Influences of the Battle of Grunwald on modern culture


          


          Poland


          
            [image: Jagiełło in a 2003 reconstruction of the battle.]

            
              Jagiełło in a 2003 reconstruction of the battle.
            

          


          The battle of Grunwald is regarded as one of the most important battles in Polish history. It is often depicted by an ideogram of two swords, which were supposedly given to king Jogaila and Grand Duke Vytautas before the battle by the Teutonic knights envoys to "raise Polish desire for battle".


          
            [image: Cross of Grunwald medal, with its double swords.]

            
              Cross of Grunwald medal, with its double swords.
            

          


          In 1914, on the eve of World War I, during celebration of the five-hundredth anniversary of the battle, a monument by Antoni Wiwulski was erected in Krakw. The ceremony spawned demonstrations of outrage within Polish society against the aggressive politics of the German Empire, including the forcible Germanization of Poles after the partitions of Poland. Polish poet Maria Konopnicka wrote the fiercely patriotic, poem, "Rota" calling to defence against Germanisation policies. About the same time, Henryk Sienkiewicz wrote the novel The Teutonic Knights (Polish: Krzyżacy) , one of his series of books designed to increase patriotic spirit amongst the Poles (forty-four years later, Polish filmmaker Aleksander Ford used the book as the basis for his film, The Teutonic Knights). Today, a festival is held every year to commemorate this medieval battle. Thousands of medieval reenactors from all across Europe, many of them in knight's armor, gather in July at the Grunwald fields to reconstruct the battle. Great care is taken with the historical details of the armor, weapons, and conduct of the battle.


          Soviets used the symbols of the battle for propagand purpousesm and created Order Krzyża Grunwaldu (The Cross of Grunwald medal) which was a military decoration created in 1943 by the commander of the Soviet proxy force Gwardia Ludowa (confirmed in 1944 by the Krajowa Rada Narodowa) and awarded for heroism in World War II.


          Some Polish sport teams, including Grunwald Poznań, are named in memory of the Polish victory.


          


          Belarus


          In the 15th century present-day Belarus was part of the Grand Duchy of Lithuania. Many cities from the region contributed troops to the Grand Duchy's side. The victory in the Battle of Grunwald is widely respected and commemorated.


          


          Lithuania


          


          The victory at the Battle of Grunwald or Žalgirio mūis in 1410 is synonymous with the peak of the political and military power of the Grand Duchy of Lithuania. The demise of the Teutonic order ended the period of German expansion and created preconditions for political stability, economic growth and relative cultural prosperity that lasted until the rise of Muscovy in the late 16th century. In the Lithuanian historical discourse regarding the battle there is a lasting controversy over the roles played by the Lithuanian-born king of Poland Jogaila, and his cousin, the Grand Duke of Lithuania, Vytautas, the latter usually being favoured as a national hero. There is also well known speculation about two swords which were presented to Jogaila before battle, why two swords for one commander? It's widely believed that Teutonic Order sent one sword for Vytautas, but as he was commanding on the field of battle both of them were presented to Jogaila. The controversy reflects another controversy: to what extent was Vytautas subordinate to his cousin Jogaila, if at all?


          The term Žalgiris became a symbol of resistance to foreign domination over Lithuania. The leading Lithuanian basketball and football teams are called BC Žalgiris and FK Žalgiris to commemorate the battle. The victories of BC Žalgiris Kaunas against the Soviet Army sports club CSKA Moscow in the late 1980s served as a major emotional inspiration for the Lithuanian national revival, and the consequent emergence of the Sąjūdis movement that helped lead to the collapse of the Soviet Union.


          


          Germany


          In Germany the battle was known as the Battle of Tannenberg. In 1914 yet another Battle of Tannenberg took place between Germany and Russia, ending with a Russian defeat. In German propaganda during the WWI / WWII period the 1914 battle was put forth as a revenge for the Polish - Lithuanian victory 504 years earlier, and the battle itself was purposefully named to suit this agenda.


          


          Russia and the Soviet Union


          Due to the participation of the three Smolensk regiments in the battle, Russians consider the battle to be a Polish-Lithuanian-Russian coalition against invading Germans, ignoring the fact that Smolensk at that time was a part of Grand Duchy of Lithuania. furthermore, Lithuanian historian Edvardas Gudavičius argues, that those banners were Lithuanian forces, that under command of Lengvenis in 1408 were sent to a rioting city. After quelling the riot Smolensk became part of Grand Duchy. The presence of regiments from those territories is noted by modern sources as well as people from places like Hungary or Bohemia.


          The banner from Starodub took part in the battle in the Grand Duchy of Lithuania formation. This town is now part of the Bryansk region in Russia.


          In Soviet historiography, the battle of Grunwald was styled as a racial struggle between Slavs and Germans, where the Teutonic Knights were portrayed as the medieval forerunners of Hitler's armies, while the battle itself was seen as the medieval counterpart of stemming the German tide at Stalingrad.


          


          Banners


          


          Poland


          The exact Order of Battle of the Polish forces is unknown. However, Ioannes Longinus in his Histori Polonic written after 1455 recorded 51 Polish banners, together with their descriptions, blazoning and commanders.


          This list also has some obvious errors: at the time of the battle several of the banners attributed to Poland were constituents of the Lithuanian army (e.g. Lwow, Podolia, Halitcz); Pahonia (Vytis, The Pursuit) was an exclusively Lithuanian banner; arrows, axes and horseshoes are typical to Lithuanian heraldry, but not the Polish one, etc.


          It is not certain whether the list is complete.


          
            
              	Banner of

              	Battle sign

              	Origin

              	Remarks
            


            
              	Army of The Crown - Court Banners
            


            
              	Great Banner of Krakw and the Kingdom of Poland

              	[image: The Crown] Arms of Poland

              	

              	Elite troops, under Zyndram of Maszkowice
            


            
              	"Gończa" Court Banner

              	[image: Goncza] Goncza Coat of Arms

              	

              	under Andrzej of Ochocice of Osorya
            


            
              	Pogoń Court Banner

              	[image: Pogoń] Pahonia

              	

              	under Andrzej Ciołek of Żelechw and Jan of Sprowa of Odrowąż
            


            
              	Saint George

              	

              	

              	Bohemian and Moravian mercenaries, under Sokol and Zbyslavek
            


            
              	Army of The Crown - Regional Banners
            


            
              	Greater Poland

              	[image: Greater Poland] Coat of Arms of Greater Poland

              	

              	
            


            
              	Land of Sandomierz

              	[image: Sandomierz] Flag of Sandomierz

              	

              	
            


            
              	Kalisz

              	[image: Kalisz] Flag of Kalisz

              	

              	
            


            
              	Land of Sieradz

              	[image: Sieradz] Flag of Sieradz

              	

              	
            


            
              	Land of Lublin

              	[image: Lublin] Jeleń

              	

              	
            


            
              	Land of Łęczyca

              	[image: Leczyca] Flag of Łęczyca

              	

              	
            


            
              	Land of Cuyavia

              	[image: Cuyavia] Coat of Arms of Cuyavia

              	

              	
            


            
              	Land of Lww

              	[image: Lwow] Banner of Lww

              	

              	
            


            
              	Land of Wieluń

              	[image: Wielun] Flag of Wieluń

              	

              	Reinforced with mercenaries from Silesia
            


            
              	Land of Przemyśl

              	[image: Przemyśl] Flag of Przemyśl

              	

              	
            


            
              	Dobrzyń

              	[image: Dobrzyn] Coat of Arms of Dobrzyń

              	

              	
            


            
              	Land of Chełm

              	[image: Chelm] Coat of Arms of Chełm

              	

              	
            


            
              	Three banners of Podolia

              	[image: Podolia] Coat of Arms of Podolia

              	

              	Split up due to large number of knights
            


            
              	Land of Halicz

              	[image: Halicz] Coat of Arms of Halicz

              	

              	
            


            
              	Army of The Crown - Masovian Banners
            


            
              	Two banners of

              Duke Siemowit IV of Masovia

              	[image: Masovia] Coat of Arms of Masovia

              	Masovia, mostly Płock area

              	Dukes of Masovia
            


            
              	Duke Janusz I of Masovia

              	[image: Banner of Masovia as flown by the forces of Janusz I] own

              	Masovia, mostly Warsaw area

              	Dukes of Masovia
            


            
              	Army of The Crown - Personal Banners
            


            
              	Archbishop of Gniezno

              Mikołaj Kurowski

              	[image: Sreniawa] Śreniawa

              	

              	
            


            
              	Bishop of Poznań

              Wojciech Jastrzębiec

              	[image: Jastrzębiec] Jastrzębiec

              	

              	under Jarand of Brudzewo
            


            
              	Castellan of Krakw

              Krystyn of Ostrw

              	[image: Rawicz] Rawicz

              	

              	
            


            
              	Voivod of Krakw

              Jan of Tarnw

              	[image: Leliwa] Leliwa

              	

              	
            


            
              	Voivod of Poznań

              Sędziwj of Ostrorg

              	[image: Nałęcz] Nałęcz

              	

              	
            


            
              	Voivod of Sandomierz

              Mikołaj of Michałowo

              	[image: Poraj] Poraj

              	

              	
            


            
              	Voivod of Sieradz

              Jakub of Koniecpol

              	[image: Pobóg] Pobg

              	

              	
            


            
              	Castellan of Śrem

              Iwo of Obiechw

              	[image: Wieniawa] Wieniawa

              	

              	
            


            
              	Voivod of Łęczyca

              Jan Ligęza

              	[image: Półkozic] Płkozic

              	

              	
            


            
              	Castellan of Wojnice

              Andrzej of Tęczyn

              	[image: Topór] Topr

              	

              	
            


            
              	Marshal of The Crown

              Zbigniew of Brzezie

              	[image: Zadora] Zadora

              	

              	
            


            
              	Chambelain of Krakw

              Piotr Szafraniec

              	[image: Starykon] Starykoń

              	

              	
            


            
              	Castellan of Wiślica

              Klemens of Moskorzw

              	[image: Pilawa] Piława

              	

              	
            


            
              	Castellan of Śrem and mayor of Greater Poland

              Wincenty of Granw

              	[image: Leliwa] Leliwa

              	

              	
            


            
              	Dobko of Oleśnica

              	[image: Dębno] Dębno

              	

              	
            


            
              	Spytko of Tarnw

              	[image: Leliwa] Leliwa

              	

              	
            


            
              	Lord High Steward of Kalisz

              Marcin of Sławsko

              	[image: Zaremba] Zaremba

              	

              	
            


            
              	Dobrogost Świdwa of Szamotuły

              	[image: Nałęcz] Nałęcz

              	

              	
            


            
              	Krystyn of Koziegłowy

              	[image: Lis] Lis

              	

              	
            


            
              	Master King's Cup-Bearer

              Jan Mężyk

              	[image: Wadwicz] Wadwicz

              	

              	
            


            
              	Deputy Chancellor of the Crown

              Mikołaj Trąba

              	[image: Trąby] Trąby

              	

              	
            


            
              	Mikołaj Kmita of Wiśnicz

              	[image: Sreniawa] Śreniawa

              	

              	
            


            
              	Gryf Clan

              	[image: Gryf] Gryf

              	

              	Family of Gryf, under Zygmunt of Bobowa
            


            
              	Zaklika of Korzkiew

              	[image: Syrokomla] Syrokomla

              	

              	
            


            
              	Clan of Koźlerogi

              	[image: Kozlerogi] Koźlerogi

              	

              	Family, under Castellan of Wiślica Florian of Korytnica
            


            
              	Jan of Jičn

              	[image: Odřivous] Beneovici

              	Moravia

              	Volunteers from Moravia, commanded by Jan Helm, the hejtman in the duty of aristocratic family of Kravaře
            


            
              	Steward of the Crown and starost of Lww

              Gniewosz of Dalewice

              	[image: Strzegomia] Strzegomia

              	Czech lands

              	Only volunteers and mercenaries from Silesia, Bohemia and Moravia
            


            
              	Duke of Lithuania Sigismund Korybut

              	[image: Pogoń] Pahonia

              	

              	
            

          


          


          Lithuania


          Due to different system of feudal overlordship, as well as lack of heraldic traditions, the units of Grand Duchy of Lithuania were all grouped under banners of two types: the Pahonia and the Columns of Gediminas. The only difference between various lands using the same emblem was the blazon. The hareness and the colour of the horse on the Pahonia (Pogoń) differed.


          Note that the number of Lithuanian banners is uncertain. According to Ioannes Longinus there were 40 banners on the right flank of the Polish-Lithuanian forces, 10 flying the Columns of Gediminas and 30 flying the Pahonia. However, he also mentions that there might have been 2 additional banners from Smolensk and up to six additional banners of Samogitia. German authors also mention that there were three auxiliary banners of Moldavia flying their own flags. In addition, it is probable that the units from Trakai, Volhynia, Smolensk, Kiev and Nowogrodek used their own emblems.


          
            
              	Banner of

              	Battle sign

              	Origin

              	Remarks
            


            
              	Army of the Grand Duchy - Flying the Pahonia Banners
            


            
              	Vytautas the Great

              	[image: Coat of arms of Lithuania] Coat of arms of Lithuania

              	

              	
            


            
              	Minsk

              	[image: Coat of arms of Lithuania] Coat of arms of Lithuania

              	

              	
            


            
              	Polotsk

              	[image: Coat of arms of Lithuania] Coat of arms of Lithuania

              	

              	
            


            
              	Hrodna

              	[image: Coat of arms of Lithuania] Coat of arms of Lithuania

              	

              	
            


            
              	Kreva

              	[image: Coat of arms of Lithuania] Coat of arms of Lithuania

              	

              	
            


            
              	Krichev

              	[image: Coat of arms of Lithuania] Coat of arms of Lithuania

              	

              	
            


            
              	Mahilyow

              	[image: Coat of arms of Lithuania] Coat of arms of Lithuania

              	

              	
            


            
              	Niasvizh

              	[image: Coat of arms of Lithuania] Coat of arms of Lithuania

              	

              	
            


            
              	Novgorod

              	[image: Coat of arms of Lithuania] Coat of arms of Lithuania

              	

              	
            


            
              	Novhorod-Siverskyi

              	[image: Coat of arms of Lithuania] Coat of arms of Lithuania

              	

              	
            


            
              	Orsha

              	[image: Coat of arms of Lithuania] Coat of arms of Lithuania

              	

              	
            


            
              	Slonim

              	[image: Coat of arms of Lithuania] Coat of arms of Lithuania

              	

              	
            


            
              	Slutsk

              	[image: Coat of arms of Lithuania] Coat of arms of Lithuania

              	

              	
            


            
              	Vitsebsk

              	[image: Coat of arms of Lithuania] Coat of arms of Lithuania

              	

              	
            


            
              	Vladzimir

              	[image: Coat of arms of Lithuania] Coat of arms of Lithuania

              	

              	
            


            
              	Army of the Grand Duchy - Flying the Columns Banners
            


            
              	Sigismund Kestutaitis

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Manvydas

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Yurij, son of Lengvenis

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Trakai

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Vilnius

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Hrodna

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Kaunas

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Lida

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Medininkai

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Three (?) Banners of Smolensk

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	under Lengvenis (Simon Lingwen)
            


            
              	Vitebsk

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Kiev

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Pinsk

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Navahradak

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Brest

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Wolkowysk

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Drohiczyn

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Mielnik

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Krzemieniec

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Starodub

              	[image: Columns of Gediminas] Columns of Gediminas

              	

              	
            


            
              	Auxiliary Units
            


            
              	Lipka Tatars

              	none

              	

              	approximately 1000 skirmishers under Jalal ad-Din
            


            
              	Three Banners of Moldavia

              	[image: Bour] Aurochs of Moldavia

              	

              	approximately 900 foot soldiers and 25 knights under logofăt Mihaiu Alexandrel
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        Battle of Hastings


        
          

          
            
              	The Battle of Hastings
            


            
              	Part of the Norman Conquest
            


            
              	[image: ]

              Death of Harold in the Battle of Hastings, as shown on the Bayeux Tapestry
            


            
              	
                
                  
                    	Date

                    	14 October 1066
                  


                  
                    	Location

                    	Senlac Hill, Battle near Hastings, East Sussex, England
                  


                  
                    	Result

                    	Decisive Norman victory
                  

                

              
            


            
              	Belligerents
            


            
              	Normans supported by: Bretons (one third of total),

              Flemings,

              French

              	Anglo-Saxons,

              the ingali
            


            
              	Commanders
            


            
              	William of Normandy,

              Odo of Bayeux

              	Harold Godwinson 
            


            
              	Strength
            


            
              	8,400

              (2,200 cavalry, 1,700 archers, 4,500 men-at-arms)

              	7,500

              (2,000 housecarls, 5,500 fyrd)
            


            
              	Casualties and losses
            


            
              	3,000 killed

              	5,000 killed
            

          


          The Battle of Hastings was the decisive Norman victory in the Norman Conquest of England. The battle took place at Senlac Hill, approximately 6 miles (10 km) north-west of Hastings, on which an abbey was subsequently built.


          The battle took place on 14 October 1066, between the Norman army of Duke William of Normandy from France, and the English army led by King Harold II. Harold was killed during the battle; traditionally, it is believed he was shot through the eye with an arrow. Although there was further English resistance for some time to come, this battle is seen as the point at which William gained control of England.


          The famous Bayeux Tapestry depicts the events before and during the battle.


          


          Background


          Harold, next to the King, was the most powerful man in England; he claimed the throne of England for himself in January 1066, soon after Edward the Confessor died. He secured the support of the Witenagemot for his accession. Some sources say that while Edward had promised the throne to his cousin William, on his deathbed he decided to confer it to Harold instead.


          Duke William of Normandy held fast to his claim to the throne. He took Harold's crowning as a declaration of war. William had been establishing policy in England for over 15 years, and was not ready to give up his position so easily. William planned to invade England, and take the crown for himself. The initial difficulty was that the Norman army was not powerful enough, so nobles as far as southern Italy were called to convene at Caen, in Normandy. There, William promised land and titles to his followers and that the voyage was secured by the Pope himself. William assembled a fleet of around 700 ships - a staggering logistical feat - and sailed for England.


          On 28 September 1066 William, after being delayed by a storm in the English Channel, asserted his claim to the English crown by military force, landing unopposed at a marshy, tidal inlet at Bulverhythe, between what are now the modern towns of Hastings and Bexhill-on-Sea. The beachhead is within two miles of the Senlac battlefield, is sheltered, and has access to high ground, whilst Pevensey, which had long been held to be the Duke's landing place, is marsh-boundpresenting problems for landing troops, horses and stores, and remote from the road to London.


          Upon hearing the news of the landing of the Duke's forces, the English King, Harold II, who had just annihilated an invading Norwegian Viking army under King Harald Hardrda and Tostig Godwinson (Harold's brother) at the Battle of Stamford Bridge, near York, hurried southward to meet the invaders. His brother, Earl Gyrth urged a delay while more men could be assembled, but Harold was determined to show his people that he could defend his new kingdom decisively against every invader. He departed on the morning of 12 October, gathering what available forces he could on the way. After camping at Long Bennington, he arrived at Senlac Hill the night of 13 October.


          Harold deployed his force, astride the road from Hastings to London, on Senlac Hill some six miles inland north-west of Hastings. Behind him was the great forest of Anderida ( the Weald), and in front, the ground fell away in a long glacis-like slope, which at the bottom rose again as the opposing slope of Telham Hill.


          


          The Saxon army


          The Saxon army is usually thought to be around 7,500 strong, and consisted entirely of infantry. It is most probable that all the members of the army rode to battle, but once at the appointed place they dismounted to fight on foot.


          The core of the Saxon army was made up of full-time professional soldiers called Housecarls. They had a long-standing dedication to the King, and would fight to the last man if necessary. Their armour consisted of a conical helmet, a chain mail hauberk, and they carried a kite -shaped shield. Their primary weapon was the Danish battleaxes which they wielded with two hands, although every man would have carried a sword as well.


          The bulk of the army, called the fyrd, comprised part-time soldiers drawn from the landowning minor nobility. These thegns were the land-holding aristocracy of pre-conquest England and were required to serve with their own armour and weapons for a certain number of days each year. The Victorian concept of the Noble Peasant defending his lands with a pitchfork has been relentlessly quashed by modern archaeological research.


          The Saxons' most formidable defence was the shield wall, in which all the men on the front ranks locked their shields together. In the early stages of the battle, the shield wall was very effective at defending against the Norman archery barrages. The entire army took up position along the ridge-line; as casualties fell in the front lines the rear ranks would move forward to fill the gaps.


          


          The Norman army


          The Norman army was estimated to be as high as 8,400 strong and consisted of, at the most, 2,200 cavalry, 4,500 infantry and 1,700 missile troops ( archers and crossbowmen). William's strategy relied on archers to soften the enemy, followed by a general advance of the infantry and then a cavalry charge. The Norman army was made up of nobles, mercenaries and troops from France, to as far as southern Italy.


          The Norman army's power derived from its cavalry which were reckoned amongst the best in Europe. They were heavily armoured, and usually had a lance and a sword. As with all cavalry, they were generally at their most effective against troops whose formation had begun to break up.


          Apart from the missile troops, the Norman infantry were probably protected by chain mail and armed with spear, sword and shield, like their Saxon counterparts.


          The inclusion of large numbers of missile troops in William's army reflected the trend in other European armies for composite forces who combined on the battlefield. The bow was a relatively short weapon with a short draw, but was effective on the battlefield at this time. Hastings also marks the first known use of the crossbow in English history.


          


          Prelude


          On the morning of Saturday, 14 October 1066, Duke William of Normandy arrived, flying the Papal banner, and gathered his army below the English position. The Norman army was of comparable size to the Saxon force and was composed of William's Norman, Breton, and Flemish vassals and allies along with their retainers, and freebooters from as far away as Norman Italy. The nobles had been promised English lands and titles in return for their material support, but the common troopers were to be paid with the spoils and "cash", and hoped for land when English fiefs were handed out. Many had also come because they considered it a holy crusade, because the Pope had decided to bless the invasion. The army was deployed in the classic medieval fashion of three divisions, or "battles"the Normans taking the centre, the Bretons on the left wing and the Franco-Flemish on right wing. Each battle comprised infantry, cavalry and archers along with crossbowmen. The archers and crossbowmen stood to the front for the start of the battle.


          William's minstrel and knight, Ivo Taillefer, begged his master for permission to strike the first blows of the battle. Permission was granted, and Taillefer rode before the English alone, tossing his sword and lance in the air and catching them while he sang an early version of The Song of Roland. The earliest account of this tale (in The Carmen de Hastingae Proelio) says that an English champion came from the ranks, and Taillefer quickly slew him, taking his head as a trophy to show that God favoured the invaders. Later 12th century sources say that Taillefer charged into the Saxon ranks and killed one to three men before being killed.


          


          The Battle


          William relied on a basic strategy with archers in the front rank weakening the enemy with arrows, followed by infantry which would engage in close combat, and finally culminating in a cavalry charge that would break through the English forces. However, his strategy did not work as well as planned. William's army attacked the English as soon as they were ready and formed up. The Norman archers opened fire with several volleys, but many of the arrows hit the shield wall and had very little effect. Believed to have been softened up, William ordered his infantry to attack. As they charged up the hill, the English threw down whatever they could find, stones, javelins, maces. The barrage inflicted heavy casualties amongst the Norman ranks, causing the lines to break up.


          The infantry charge reached the English lines, where hand-to-hand fighting of very heavy ferocity took place. William had expected the Saxons to be faltering, but something was going wrong. The arrow barrage had little to no effect, and nearly all the English troops still stood, their shield wall intact. As a result, William had to order his cavalry charge far sooner than expected. Despite their careful breeding and training, faced with a wall of axes, spears and swords, many of the horses simply shied away. After about an hour of fighting, the Breton division on William's left faltered and broke completely, fleeing down the hill. Realising they would be quickly outflanked, the Norman and Flemish divisions were repulsed with heavy casualties and retreated along with the Bretons. Unable to resist the temptation, many of the English broke ranks, including hundreds of fyrdmen, and Harold's brothers, Leofwyne and Gyrthe. In the following confused fighting, William's horse was killed from underneath him, and he toppled to the ground. Witnessing the apparent death of their leader, the Normans panicked and took to flight. However, William took off his helmet to show he was alive and rallied his army.


          William and a group of knights attacked the pursuing, now dispersed English, who were no longer protected by the shield wall and cut down large numbers of fyrdmen. Many did not recognise the Norman counter-attack until it was too late, but some did manage to scramble back up the hill to the safety of the huscarls; others, including Harold's brothers, were not so fortunate. The two armies formed up, and a temporary lull fell over the battle. William took advantage of this lull to ponder a new strategy. The Normans' near rout had turned to William's advantage, since the English lost much of the protection provided by the shield wall. Without the cohesion of a disciplined, strong formation, the individual English were easy targets. Keeping this in mind, William launched his army at the strong English position yet again. What happened next is open to debate. Some historians state that the Normans attempted several feint retreats, but this seems unlikely, as it would have inflicted too heavy casualties and would have been very complicated to carry out. The strategy worked either way, and many of the English housecarls were killed.


          With a large number of English fyrdmen now holding the front rank, the disciplined shield wall that the housecarls had maintained began to falter and this presented an interesting opportunity to William. At the start of the battle, William's bowmen had fired directly into the English force, and was thus ineffective because of their shields. Though many on the front ranks still had shields, William ordered his archers to fire directly over the shield wall, so their arrows landed in the clustered rear ranks of the English army. The archers did this, and with great success. Legend states that it was at this point that Harold was hit in the eye by an arrow, though that is speculated from a scene in the Bayeux Tapestry. Many of the English were now weary, and lost the discipline of the shield wall. William's army attacked again, and managed to make small chinks in the shield wall. They were able to exploit these gaps, and the Saxon army began to fragment. William and a handful of knights broke through the wall, and struck down the English king. Without their leader, and many of the nobles now killed, hundreds of fyrdmen routed the field. The housecarls kept their oath of loyalty to the king, and fought bravely until they were all killed.


          The bodies were cleared from the battlefield, William's tent pitched and a celebratory dinner held. Though casualties are entirely speculative, it seems likely that around 5,000 English and 3,000 Normans were killed during the battle.


          


          Aftermath
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          Only a remnant of the defenders made their way back to the forest. Some of the Norman forces pursued the English but were ambushed and destroyed in the dusk when they ran afoul of steep ground, called, in later (12th century) sources, "the Malfosse", or "bad ditch". William rested his army for two weeks near Hastings, waiting for the English lords to come and submit to him. Then, after he realised his hopes of submission at that point were in vain, he began his advance on London. His army was seriously reduced in November by dysentery, and William himself was gravely ill. However, he was reinforced by fresh troops crossing the English Channel. After being thwarted in an attempt to cross London Bridge, he approached the city by a circuitous route, crossing the Thames at Wallingford and advancing on London from the north-west.


          The northern earls, Edwin and Morcar, Esegar the sheriff of London, and Edgar the Atheling, who had been elected king in the wake of Harold's death, all came out and submitted to the Norman duke before he reached London. William was crowned king on Christmas Day, 1066 at Westminster Abbey.


          


          Legacy
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          Battle Abbey was built on the site of the battle. A plaque marks the place where Harold is believed to have fallen and the location where the high altar of the church once stood. The settlement of Battle, East Sussex, grew up around the abbey and is now a small market town.


          The Bayeux Tapestry depicts the events before, during, and after the Battle of Hastings.


          The Battle of Hastings is an excellent example of the application of the theory of combined arms. The Norman bowmen, cavalry and infantry cooperated together to deny the Saxons the initiative, and gave the homogeneous English army few tactical options except defence.


          However, it is quite likely that this tactical sophistication existed primarily in the minds of the Norman chroniclers. The account of the battle given in the earliest source, the Carmen de Hastingae Proelio, is one where the Norman advance surprises the English, who manage to gain the top of Senlac Hill before the Normans. The Norman light infantry is sent in while the English are forming their shield wall (to no avail) and then the main force was sent in (no distinction being made between infantry and cavalry).


          Succeeding sources include (in chronological order) William of Poitiers's Gesta Guillelmi (written between 1071 and 1077), The Bayeux Tapestry (created between 1070 and 1077), and the much later Chronicle of Battle Abbey, the chronicles written by William of Malmesbury, Florence of Worcester, and Eadmer's Historia Novorum in Anglia embellishes the story further, with the final result being a William whose tactical genius was at a high levela level that he failed to display in any other battle.


          
            Retrieved from " http://en.wikipedia.org/wiki/Battle_of_Hastings"
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                    The Battle of Jutland, 1916
                  


                  
                    	
                      
                        
                          	Date

                          	31 May 1916  1 June 1916
                        


                        
                          	Location

                          	North Sea, near Denmark
                        


                        
                          	Result

                          	Indecisive
                        

                      

                    
                  


                  
                    	Belligerents
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                          Grand Fleet of the

                          Royal Navy
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                          High Seas Fleet of the

                          Kaiserliche Marine
                        

                      

                    
                  


                  
                    	Commanders
                  


                  
                    	Sir John Jellicoe

                    Sir David Beatty

                    	Reinhard Scheer

                    Franz Hipper
                  


                  
                    	Strength
                  


                  
                    	28 battleships

                    9 battlecruisers

                    8 armoured cruisers

                    26 light cruisers

                    78 destroyers

                    1 minelayer

                    1 seaplane carrier

                    	16 battleships

                    5 battlecruisers

                    6 pre-dreadnoughts

                    11 light cruisers

                    61 torpedo-boats
                  


                  
                    	Casualties and losses
                  


                  
                    	6,094 killed

                    510 wounded

                    177 captured

                    3 battlecruisers

                    3 armoured cruisers

                    

                    8 destroyers

                    (115,025 tons sunk)

                    	2,551 killed

                    507 wounded

                    

                    1 battlecruiser

                    1 pre-dreadnought

                    4 light cruisers

                    5 torpedo-boats

                    (61,180 tons sunk)
                  

                

              
            


            
              	
                
                  
                    	
                      
                        
                          	
                            
North Sea 1914-1918
                          
                        


                        
                          	
                        


                        
                          	
                            
                              Battle of the Atlantic - 1st Heligoland Bight  Live Bait Squadron  Yarmouth Raid - Scarborough Raid - Dogger Bank  Bombardment of Yarmouth - Jutland  Action of 16 March 1917 - Dover Strait - 2nd Heligoland Bight  Zeebrugge  1st Ostend  2nd Ostend
                            

                          
                        

                      

                    
                  

                

              
            


            
              	
            

          


          The Battle of Jutland (German: Skagerrakschlacht ( Battle of the Skagerrak); Danish: Sslaget ved Jylland / Sslaget om Skagerrak) was the largest naval battle of World War I and the only full-scale clash of battleships in that war. It is also, by certain criteria, the largest naval battle in history.


          It was fought on 31 May  1 June 1916, in the North Sea near Jutland, the northward-pointing peninsular mainland of Denmark. The combatants were the Imperial German Navy's High Seas Fleet commanded by Vice-Admiral Reinhard Scheer and the Royal Navys British Grand Fleet commanded by Admiral Sir John Jellicoe. The intention of the German fleet was to lure out, trap and destroy a portion of the Grand Fleet, as the Germans were insufficient in number to engage the entire British fleet at one time. This formed part of their larger strategy of breaking the British naval blockade of the North Sea and allowing German mercantile shipping to operate again. The Royal Navy, on the other hand, was pursuing a strategy seeking to engage and destroy the High Seas Fleet or else keep the German force bottled up and away from Britain's own shipping lanes.


          The Germans' plan was to use Vice-Admiral Franz Hippers fast scouting group of five modern battlecruisers to lure Vice-Admiral Sir David Beattys battlecruiser squadrons through a submarine picket line and into the path of the main German fleet and so destroy them. But the British had learned from signal intercepts that a major fleet operation was likely, and on 30 May Jellicoe sailed with the Grand Fleet to rendezvous with Beatty, passing the intended positions of the German submarine pickets before the submarines had reached those positions.


          On the afternoon of 31 May Beatty encountered Hipper's battlecruiser force long before the Germans had expected, negating any submarine influence, but in a running battle Hipper successfully drew the British vanguard into the path of the High Seas Fleet. By the time Beatty turned towards the British main fleet he had lost two battlecruisers along with his numerical advantage over Hipper. However the German fleet in pursuit of Beatty was drawn towards the main British fleet. From 18:30 hrs, when the sun was lowering on the western horizon backlighting the German forces, until nightfall at about 20:30 the two huge fleets  totaling 250 ships between them  were heavily engaged.


          Fourteen British and eleven German ships were sunk with great loss of life. After sunset, and throughout the night, Jellicoe manuvered to cut the Germans off from their base in hopes of continuing the battle in the morning, but under cover of darkness Scheer crossed the wake of the British fleet and returned to port.


          Both sides claimed victory. The British had lost more ships and many more sailors, and the British press criticised the Grand Fleet's actions, but Scheers plan of destroying Beattys squadrons had also failed. The Germans continued to pose a threat that required the British to keep their battleships concentrated in the North Sea, but they never again contested control of the high seas. Instead, the German Navy turned its efforts and resources to unrestricted submarine warfare.


          


          Background


          


          German planning


          The German High Seas Fleet had sixteen dreadnought battleships and were falling behind the British in battleship production. Since the British Grand Fleet had twenty-eight, there was little chance of defeating the British in a head-to-head clash of battleships. Therefore, the German strategy was to divide and conquer: by staging raids into the North Sea and bombarding the English coast, they hoped to lure out small British squadrons and pickets which could then be attacked and destroyed by superior forces or submarines. The German naval strategy, according to Scheer, was:


          
            
              to damage the English Fleet by offensive raids against the naval forces engaged in watching and blockading the German Bight, as well as by mine-laying on the British coast and submarine attack, whenever possible. After an equality of strength had been realised as a result of these operations, and all our forces had been made ready and concentrated, an attempt was to be made with our fleet to seek battle under circumstances unfavourable to the enemy.

            

          


          The plan for May 1916 was to station a large number of U-boats off the British naval bases and lure Beatty's battlecruiser squadrons out by sending a fast battlecruiser force under Hipper to raid the British coast at Sunderland. If all went well, after the British sortied in response to the raiding attack force, the British squadrons would be weakened by the picketing submarine ambush, and the Royal Navy's centuries-long tradition of aggressive action could be used to draw the pursuing but weakened units after Hipper's cruisers, towards the German main force under Scheer. It was hoped that Scheer would be able to effectively ambush a section of the British fleet and destroy it.


          It was further hoped that, once a submarine had attacked successfully, fast escorts such as destroyers would be tied down conducting anti-submarine operations. The German plan thus had several strings to its bow, and had the Germans caught the British in the positions where they expected them to be, they would have stood a chance of inflicting losses which would have helped to redress the material balance between the fleets.


          Unfortunately for the German plan, the British had been given a copy of the main German code book from the light cruiser SMS Magdeburg, boarded by Russian naval officers after the ship ran aground in Russian territorial waters in 1914. Therefore intercepted German naval radio communications could usually be quickly deciphered; hence the British Admiralty was usually aware of German deployments and levels of activity, giving it an insight into, and forewarning of, German plans.


          


          British response
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          The British intercepted and decrypted a German signal on 28 May ordering all ships to be ready for sea on the 30th. Further signals were intercepted and although they were not decrypted it was clear that a major operation was likely.


          Not knowing the Germans' objective, Jellicoe and his staff decided to position the fleet to head off any attempt by the Germans to enter the North Atlantic, or the Baltic through the Skagerrak, by taking up a position off Norway where they could possibly cut off any German raid into the shipping lanes of the Atlantic, or prevent the Germans from heading into the Baltic. A position further west was unnecessary as that area of the North Sea could be patrolled by air using blimps and scouting aircraft.


          Consequently, Admiral Jellicoe led the Grand Fleet of twenty-four battleships and three battlecruisers eastwards out of Scapa Flow before Hipper's raiding force left the Jade Estuary on 30 May and the German High Seas Fleet could follow. Beatty's faster force of six battlecruisers and four battleships left the Firth of Forth on the next day, and Jellicoe's intention was to rendezvous 90 miles (145 kilometers) west of the mouth of Skagerrak off the coast of Jutland and wait for the Germans or for their intentions to become clear. The planned position gave him the widest range of responses to likely German intentions.


          


          The Admirals


          
            	See the respective article of each admiral:


          


          


          Naval tactics in 1916


          The principle of concentration of force was fundamental to the fleet tactics of this period (as indeed of earlier periods). Tactical doctrine called for a fleet approaching battle to be in a compact formation of parallel columns, allowing relatively easy manuvring, and giving shortened sight lines within the formation which facilitated passing of the signals necessary for command and control.


          It was a fundamental advantage of such a formation that a fleet formed in several short columns could change its heading faster than could one formed in a single long column. Since command signals in this era were limited to visible means  made with flags or shuttered searchlights between ships  the flagship was usually placed at the head of the centre column so that its signals might be more easily seen by the many ships of the formation.


          Poor visibility sometimes meant that a ship might only be able to recognise the signals of its nearest neighbour or neighbours in the fleet. In these circumstances it was necessary for signals to be repeated by each vessel for an admiral's orders to be communicated to the whole formation. This problem was aggravated by the fact that the coal-fired ships of the era generated a great deal of funnel smoke, which was often the main factor interfering with visibility.


          Thus it might take a long time for a signal from the flagship to be relayed to the entire formation. It was usually necessary for a signal to be confirmed by each ship before it could be relayed to other ships, and an order for a fleet movement would have to be received and acknowledged by every ship before it could be executed. In a large single-column formation a signal could take ten minutes or more to be passed from one end of the line to the other, whereas in a formation of parallel columns, visibility across the diagonals was often better (and always shorter) than in a single long column, and the diagonals gave signal "redundancy", increasing the probability that a message would been quickly seen and correctly interpreted.
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          However, before battle was joined the heavy units of the fleet would, if possible, deploy into a single column. In order to form the battle-line in the correct orientation relative to the enemy the commanding admiral needed to know the enemy fleet's distance, bearing, heading and speed. It was the task of the scouting forces, consisting primarily of battlecruisers and cruisers, to find the enemy and to report this information in sufficient time, and, if possible, to deny the enemy's scouting forces the opportunity of obtaining the equivalent information.


          Ideally the battle-line would cross the intended path of the enemy column so that the maximum number of guns could be brought to bear, while the enemy could only fire with the forward guns of the leading ships. The Japanese admiral Togo had achieved this against the Russian Fleet in 1905 at the Battle of Tsushima. Jellicoe was to achieve this twice in one hour against the High Seas Fleet at Jutland, but on both occasions Scheer was able to turn away and disengage, thereby avoiding the destruction of his fleet.


          


          Ship design


          Within the existing technological limits a tradeoff had to be made between the weight and size of guns, the weight of armour protecting the ship, and the maximum speed. Battleships sacrificed speed for armour and heavy naval guns (11" or larger). Battlecruisers sacrificed weight of armour for greater speed, allowing them to escape danger or catch other ships. Generally, British ships were designed with larger guns than the German ships, allowing an engagement at greater range. In theory a lightly armoured ship could stay out of range of a slower opponent while still scoring hits. The fast pace of development in the pre-war years meant that each new generation of ship every couple of years rendered obsolete its predecessors. Thus relatively young ships could still be obsolete, and fare badly in an engagement.


          Admiral Fisher, responsible for reconstruction of the British fleet in the pre-war period, favoured large guns and speed. Admiral Tirpitz, responsible for the German fleet, favoured unsinkable ships and chose to sacrifice some gun size for improved armour. German ships had better internal subdivision and had fewer doors and other weak points in their bulkheads, but with the disadvantage that space for crew was greatly reduced. As they were only designed for short cruises in the North Sea they did not need to be as habitable as the British vessels and their crews could live in barracks ashore when in harbour.


          German armour-piercing shells were far more effective than the British shells, which often failed to penetrate heavy armor. The differences in packaging, handling, and chemistry of the British propellant charges (used to fire the shells out of the guns) as compared to the Germans', turned out to be a factor of vital, even decisive importance. British cordite propellant (handled in exposed silk bags) tended to burn violently causing uncontrollable "flash fires" when ignited by nearby shell hits, whereas the German propellant (handled in brass cartridge cases) was both less vulnerable and less volatile in composition. Moreover the British magazines were not adequately protected against the intrusion of flash fires, and the Royal Navy emphasised speed in ammunition handling over safety procedures, enhancing the rate of gunfire by staging many exposed charges in the chambers between gun turret and magazine, leaving the ships vulnerable to chain-reaction ammunition fires and magazine explosions.


          British gunnery control systems, based on Dreyer tables and mechanical computers, were well in advance of the German ones, as demonstrated by the proportion of main calibre hits under manuvre. The Royal Navy used centralised fire control systems on their capital ships, directed from a point high up on the ship where fall of shells could best be seen, while Germans controlled the fire of turrets individually. A trial in 1912 between identical moving battleships, one equipped with centralised fire control and one not, firing at identical towed targets demonstrated six times more hits from the centrally controlled ship. The system was introduced in a rolling program and had been fitted to all but two of the British battleships.


          


          Order of battle
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          Jellicoe's Grand Fleet was split into two sections. The dreadnought Battle Fleet with which he sailed formed the main force and was composed of twenty-four battleships and three battlecruisers. The battleships were formed into three squadrons of eight ships, further subdivided into divisions of four, each led by a flag officer. Accompanying them were eight armoured cruisers (classified by the Royal Navy since 1913 as "cruisers"), twelve light cruisers, fifty-one destroyers and a minelayer.


          British reconnaissance was provided by the Battlecruiser Fleet under David Beatty: six battlecruisers, four fast battleships of the Queen Elizabeth class, fourteen light cruisers and twenty-seven destroyers. Air scouting was provided for by the attachment of the seaplane tender HMS Engadine, one of the first aircraft carriers in history to participate in a naval engagement.


          The German High Seas Fleet under Scheer was also split into a main force and a separate reconnaissance force. Scheer's main battle fleet was composed of sixteen battleships and six pre-dreadnought battleships arranged in an identical manner to the British. With them were six light cruisers and thirty-one torpedo-boats.


          The German scouting force, commanded by Franz Hipper, consisted of five battlecruisers, five light cruisers and thirty torpedo-boats. The Germans had no equivalent to Engadine, and no heavier-than-air aircraft to operate with the fleet, but had the Imperial German Naval Airship Service's force of rigid airships available to patrol the North Sea.


          The British capital ships carried a larger number of guns and a correspondingly larger weight of broadside than their German counterparts; 332,360 pounds (150,756.0kg) as compared to 134,216pounds (60,879.4kg). Most of the battleships and battlecruisers on both sides also carried torpedoes of various sizes, as did the lighter craft.


          The German battle fleet was hampered by the slow speed and relatively poor armament of the six pre-dreadnoughts of II Squadron. On the British side, the eight armoured cruisers were deficient in both speed and armour protection. Both of these obsolete squadrons were notably vulnerable to attacks by more modern enemy ships.


          


          Battlecruiser action
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              (1) 15:22 hrs, Hipper sights Beatty.

              (2) 15:48 hrs, First shots fired by Hipper's squadron.

              (3) 16:00 hrs-16:05 hrs, Indefatigable explodes, leaving two survivors.

              (4) 16:25 hrs, Queen Mary explodes, nine survive.

              (5) 16:45 hrs, Beatty's battlecruisers move out of range of Hipper.

              (6) 16:54 hrs, Evan-Thomas' battleships turn north behind Beatty.
            

          


          


          Prelude to big guns


          The German U-boats were completely ineffective; they did not sink a single ship and provided no useful information as scouts. Jellicoe's ships proceeded to his rendezvous undamaged, but he was misled by an Admiralty intelligence mistake, and falsely informed that the German main battlefleet was still in port.


          At 14:20 on 31 May, despite heavy haze and scuds of fog giving poor visibility, scouts from Beatty's force reported enemy ships to the south-east; the British light units, investigating a neutral Danish steamer (N J Fjord) which was stopped between the two fleets, had found two German destroyers engaged in the same mission (B109 and B110). The first shots of the battle were fired at 14:28 when Galatea and Phaeton of the British 1st Light Cruiser Squadron opened on the German destroyers, which withdrew toward their own approaching light cruisers. At 14:36 the Germans scored the first hit of the battle when Elbing, of Rear-Admiral Bdicker's Scouting Group II, hit her British counterpart Galatea at extreme range.


          Meanwhile Beatty began to move his battlecruisers and supporting forces southeastwards and then east to cut the German ships off from their base, and ordered Engadine to launch a seaplane to try to get more information about the size and location of the German forces. This was the first time in history that a carrier-based airplane was used for reconnaissance in naval combat. Engadine's plane did locate and report some German light cruisers just before 15:30, and received antiaircraft gunfire, but attempts to relay the plane's reports failed.


          Unfortunately for Beatty his initial course changes at 14:32 were not received by Sir Hugh Evan-Thomas's 5th Battle Squadron (it being too far away to read his flags), because the Tiger failed to repeat his flag signals by searchlightwhich Beatty had specifically ordered Tiger to do. As a result, the four Queen Elizabeth class battleships, which were the fastest and most heavily-armed in the world at that time, remained on the previous course for several minutes and were left far behind. Nevertheless, Beatty shared the responsibility for this tactical misfortune, because he had every opportunity to concentrate his forces during the previous hours and no reason not to do so. This had serious consequences for the British, costing them what would have been an overwhelming advantage in ships and firepower during the first half-hour of the coming battle.


          Visibility favoring the Germans, at 15:22 Hipper's battlecruisers, steaming approximately northwest, sighted Beatty's squadron at a range of about 15 miles, while Beatty's forces did not identify Hipper's battlecruisers until 15:30. (position 1 on map). At 15:45 Hipper turned southeast to lead Beatty towards Scheer, who was 46 miles southeast with the main force of the High Seas Fleet.


          


          The Run to the South


          Beatty's conduct during the next quarter of an hour has received a great deal of criticism, as his ships out-ranged and outnumbered the German squadron, yet he held his fire for over ten minutes with the German ships in range. At 15:48, with the opposing forces roughly parallel at 15,000 nautical-yards (14 km (9 mi)), Hipper opened fire, followed immediately by Beatty (position 2). Thus began the opening phase of the battlecruiser action, known as the "Run to the South", in which the British chased the Germans, and Hipper intentionally led Beatty toward Scheer. During the first minutes of the ensuing battle, all the British ships fired far over their German opponents, due to adverse visibility conditions, before finally getting the range. Beatty was to windward of Hipper, and therefore funnel and gun smoke from his own ships tended to obscure his targets, while Hipper's smoke blew clear. Also, the eastern sky was overcast and the gray German ships were indistinct and difficult to range.


          Beatty had ordered his ships to engage in a line, one British ship engaging with one German and his flagship Lion doubling on the German flagship Ltzow. However, due to another mistake on the part of the British, Derfflinger was left unengaged and free to fire without disruption, while Moltke drew fire from two of Beatty's battlecruisers. (Nevertheless, Moltke fired with deadly accuracy during this time, putting 9 shells into Tiger in the first 12 minutes.) The Germans drew first blood. Aided by superior visibility, Hipper's five battlecruisers quickly registered hits on three of the six British battlecruisers. Seven minutes passed before the British managed to score their first hit.


          The first near-kill of the Run to the South occurred at 16:00, when a 12-inch (305 mm) salvo from Ltzow wrecked the midships "Q" turret on Beatty's flagship Lion. Dozens of crewmen were instantly killed, but far larger destruction was averted when the mortally wounded turret commander, Major Francis Harvey of the Royal Marines, promptly ordered the magazine doors shut and the magazine flooded. This prevented a massive magazine explosion at 16:28, when a flash fire ignited ready cordite charges beneath the turret and killed everyone in the chambers outside "Q" magazine. Lion was saved. Indefatigable was not so lucky; at 16:02, just 14 minutes into the slugging match, she was smashed aft by three 11-inch (280 mm) shells from Von der Tann, causing damage sufficient to knock her out of line and detonating "X" magazine aft. Soon after, despite the near-maximum range, Von der Tann put another 11-inch (280 mm) salvo on Indefatigable's "A" turret forward. The plunging shells probably pierced the thin upper armour and seconds later Indefatigable was ripped apart by another magazine explosion, sinking immediately with her crew of 1,019 officers and men, leaving only two survivors. (position 3).
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              Queen Mary blowing up.
            

          


          Hipper's position deteriorated somewhat by 16:15 as the 5th Battle Squadron finally came into range, so that he had to contend with gunfire from the four battleships astern as well as Beatty's five remaining battlecruisers to starboard. But he knew his baiting mission was close to completion as his force was rapidly closing with Scheer's main body. At 16:08, the lead battleship of the 5th Battle Squadron, Barham, caught up with Hipper and opened fire at extreme range, scoring a 15-inch hit on von der Tann within 60 seconds. Still, it was 16:15 before all the battleships of the 5th were able to fully engage at long range.


          At 16:25 the battlecruiser action intensified again when Queen Mary was hit by what may have been a combined salvo from Derfflinger and Seydlitz; she disintegrated when both forward magazines exploded, sinking with all but nine of her 1,275 man crew lost. (position 4). Commander von Hase, the first gunnery officer aboard Derfflingler, noted that


          
            The enemy was shooting superbly. Twice the Derfflinger came under their infernal hail and each time she was hit. But the Queen Mary was having a bad time; engaged by the Seydlitz as well as the Derfflinger, she met her doom at 1626. A vivid red flame shot up from her forepart; then came an explosion forward which was followed by a much heavier explosion amidships. Immediately afterwards she blew up with a terrific explosion, the masts collapsing inwards and the smoke hiding everything.

          


          During the Run to the South, from 15:48 to 16:54, the German battlecruisers made an estimated total of 42 11-inch and 12-inch hits on the British battlecruisers (9 on Lion, 6 on Princess Royal, 7 on Queen Mary, 14 on Tiger, one on New Zealand, 5 on Indefatigable), and two more on the battleship Barham, compared with only 11 13.5-inch hits by the British battlecruisers (4 on Lutzow, 4 on Seydlitz, two on Moltke, one on von der Tann), and 5 15-inch hits by the battleships (one on Seydlitz, 4 on Moltke, one on von der Tann).
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              Beatty's flagship Lion burning after being hit by a salvo from Ltzow
            

          


          


          Two points to port


          Shortly after, a salvo struck on or around Princess Royal, which was obscured by spray and smoke from shell bursts. A signalman promptly leapt onto the bridge of Lion and announced "Princess Royal's blown up, Sir." Beatty famously turned to his flag captain, saying "Chatfield, there seems to be something wrong with our bloody ships today." (In popular legend, Beatty also immediately ordered his ships to "turn two points to port", i.e. two points nearer the enemy, but there is no official record of any such command or course change.) Princess Royal, as it turned out, was still afloat after the spray cleared.


          At 16:30, Scheer's leading battleships sighted the distant battlecruiser action; soon after, Southampton of Beatty's 2nd Light Cruiser Squadron led by Commodore William Goodenough sighted the main body of Scheer's High Seas Fleet, dodging numerous heavy-calibre salvos to report in detail the German strength: sixteen dreadnoughts with six older battleships. This was the first news that Beatty and Jellicoe had that Scheer and his battlefleet were even at sea. Simultaneously an all-out destroyer action raged in the space between the opposing battlecruiser forces, as British and German destroyers fought with each other and attempted to torpedo the larger enemy ships. Each side fired many torpedoes, but both battlecruiser forces turned away from the attacks and all escaped harm except Seydlitz, which was hit forward at 16:57 by a torpedo fired by the British destroyer Petard. Though taking on water, Seydlitz maintained speed. The destroyer Nestor, under the command of Captain Barry Bingham, led the British attacks. The British disabled the German torpedo-boat V27, which the Germans soon abandoned and sank, and Petard then torpedoed and sank V29, her second score of the day. S35 and V26 rescued the crews of their sunken sister ships. But Nestor and another British destroyer, Nomad, were immobilised by shell hits, and were later sunk by Scheer's passing dreadnoughts. Bingham was rescued, and won the Victoria Cross for his leadership in the destroyer action.


          


          The Run to the North


          As soon as he himself sighted the vanguard of Scheer's distant battleship line 12 miles away, at 16:40, Beatty turned his battlecruiser force 180 degrees, heading north to draw the Germans towards Jellicoe. (position 5). Beatty's withdrawal towards Jellicoe is called the "Run to the North", in which the tables turned and the Germans chased the British. Because Beatty once again failed to signal his intentions adequately, the super-dreadnoughts of the 5th Battle Squadron (which were too far behind to read his flags) found themselves passing the battlecruisers on an opposing course and heading directly toward the approaching main body of the High Seas Fleet. At 16:48, at extreme range, Scheer's leading battleships opened fire.


          Meanwhile, at 16:47, having received Goodenough's signal and knowing that Beatty was now leading the German battlefleet north to him, Jellicoe signalled to his own forces that the fleet action they had waited so long for was finally imminent; at 16:51, by radio, he so informed the Admiralty in London.


          The difficulties of the 5th Battle Squadron were compounded when Beatty repeated the order to Evan-Thomas to "turn in succession" (rather than "turn together") at 16:48 as the battleships passed him. Lieutenant-Commander Ralph Seymour, Beatty's flag lieutenant, aggravated the situation when he did not haul down the flags (to execute the signal) for six minutes, so that the 5th Battle Squadron did not actually begin turning until 16:54, when they had moved within range of the enemy battleships. This order would have resulted in all four ships turning in succession to transit through the same patch of sea, giving the High Seas Fleet repeated opportunity with ample time to find the proper range. In the event, the captain of the trailing ship ( Malaya) turned early, mitigating the adverse results.


          For the next hour, the heavily-armed and armoured 5th Battle Squadron acted as Beatty's rearguard, drawing fire from all the German ships within range, while by 17:10 Beatty had deliberately eased his own squadron out of range of Hipper's now-superior battlecruiser force to give his damaged ships a respite from the accurate and deadly fire of his foes. Since visibility and firepower now favored the Germans, there was no incentive for Beatty to risk further battlecruiser losses when his own gunnery could not be effective: illustrating the imbalance, Beatty's battlecruisers did not score any hits on the Germans in this phase until 17:45, but they had rapidly received five more before he opened the range (4 on Lion, of which 3 were by Lutzow, and one on Tiger by Seydlitz). Now the only targets the Germans could reach, the ships of the 5th Battle Squadron received simultaneous fire from Hipper's battlecruisers to the east (which Barham and Valiant engaged), and from Scheer's leading battleships to the southeast (which Warspite and Malaya engaged). Three took hits: Barham (4 by Derfflinger), Warspite (2 by Seydlitz), and Malaya (7 by the German battleships). Only Valiant was unscathed.


          Fortunately, the four super-dreadnoughts were far better suited to take this sort of pounding than the battlecruisers, and none were lost, though Malaya suffered heavy damage, an ammunition fire, and heavy crew casualties. At the same time, the 15-inch (381 mm) fire of the four British ships was accurate and effective. As the two British squadrons headed north at top speed, eagerly chased by the entire German fleet, the 5th Battle Squadron scored 13 hits on the enemy battlecruisers (4 on Lutzow, 3 on Derfflinger, 6 on Seydlitz) and 5 on battleships (though only one, on Markgraf, did any serious damage).((position 6).


          


          The fleets converge


          Jellicoe was now aware that full fleet engagement was nearing, but had insufficient information on the position and course of the Germans. To assist Beatty, early in the battle at about 16:05, Jellicoe had ordered Rear-Admiral Horace Hood's 3rd Battlecruiser Squadron to speed ahead to find and support Beatty's force, and Hood was now racing SSE well in advance of Jellicoe's northern force. Rear-Admiral Arbuthnot's 1st Cruiser Squadron patrolled the van of Jellicoe's main battleship force as it advanced steadily to the southeast.


          At 17:33 the armoured cruiser Black Prince of Arbuthnot's squadron, on the far southwest flank of Jellicoe's force, came within view of Falmouth, which was about 5 miles ahead of Beatty with the 3rd Light Cruiser Squadron, establishing the first visual link between the converging bodies of the Grand Fleet. At 17:38 the signals cruiser Chester, screening Hood's oncoming battlecruisers, was intercepted by the van of the German scouting forces under Rear-Admiral Bdicker.


          Heavily outnumbered by Bdicker's four light cruisers, Chester was pounded before being relieved by Hood's heavy units, which swung westward for that purpose. Hood's flagship Invincible disabled the light cruiser Wiesbaden shortly after 17:56. Wiesbaden became a sitting target for most of the British fleet during the next hour, but remained afloat and fired some torpedoes at the passing enemy battleships from long range. Meanwhile Bdicker's other ships fled toward Hipper and Scheer in the mistaken belief that Hood was leading a larger force of British capital ships from the north and east. A chaotic destroyer action in mist and smoke ensued as German torpedo-boats attempted to blunt the arrival of this new formation, but Hood's battlecruisers dodged all the torpedoes fired at them. In this action, after leading a torpedo counterattack, the British destroyer Shark was disabled, but continued to return fire at numerous passing enemy ships for the next hour.


          


          The fleet action


          


          Deployment
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          In the meantime Beatty and Evan-Thomas had resumed their engagement with Hipper's battlecruisers, this time with the visual conditions to their advantage. With several of his ships damaged, Hipper turned back towards Scheer at around 18:00, just as Beatty's flagship Lion was finally sighted from Jellicoe's flagship Iron Duke. Jellicoe twice demanded the latest position of the German battlefleet from Beatty, who could not see the German battleships and failed to respond to the question until 18:14. Meanwhile Jellicoe received confusing sighting reports of varying accuracy and limited usefulness from light cruisers and battleships on the starboard (southern) flank of his force.


          Jellicoe was in a worrying position, needing to know the location of the German fleet in order to judge when and how to deploy his battleships from their cruising formation (in six columns of four ships each) into a single battle-line. The deployment could be on either the westernmost or the easternmost column, and had to be carried out before the Germans arrived; but early deployment could mean losing any chance of a decisive encounter. Deploying to the west would bring his fleet closer to Scheer, gaining valuable time as dusk approached, but the Germans might arrive before the manuvre was complete. Deploying to the east would take the force away from Scheer, but Jellicoe's ships might be able to cross the "T", and visibility would strongly favour British gunneryScheer's forces would be silhouetted against the setting sun to the west, while the Grand Fleet would be indistinct against the dark skies to the north and east, and would be hidden by reflection of the low sunlight off intervening haze and smoke. Deployment would take twenty irreplaceable minutes, and the fleets were closing at speed. In one of the most critical and difficult tactical command decisions of the entire war, Jellicoe ordered deployment to the east at 18:15.


          


          Windy Corner


          Meanwhile Hipper had rejoined Scheer, and the combined High Seas Fleet was heading north, directly toward Jellicoe. Scheer had no indication that Jellicoe was at sea, let alone that he was bearing down from the northwest, and was distracted by the intervention of Hood's ships to his north and east. Beatty's four surviving battlecruisers were now crossing the van of the British dreadnoughts to join Hood's three battlecruisers; at this time Rear-Admiral Arbuthnot's flagship Defence and the Warrior both charged across Beatty's bows, and Lion narrowly avoided a collision with Warrior. Nearby, numerous British light cruisers and destroyers on the southwestern flank of the deploying battleships were also crossing each others' courses in attempts to reach their proper stations, often barely escaping collisions, and under fire from some of the approaching German ships. This period of peril and heavy traffic attending the merger and deployment of the British forces later became known as "Windy Corner".


          Arbuthnot's armoured cruisers had no real place in the coming clash between modern dreadnoughts, but he was attracted by the drifting hull of the crippled Wiesbaden. With Warrior, Defence closed in for the kill, only to blunder right into the gunsights of Hipper's and Scheer's oncoming capital ships. Defence was deluged by heavy-caliber gunfire from many German battleships, which detonated her magazines in a spectacular explosion viewed by most of the deploying Grand Fleet; she sank with all hands (903 officers and men). Warrior was also hit badly but was spared destruction by a mishap to the nearby super-dreadnought Warspite. Warspite had her steering gear overheat and jam under heavy load at high speed as the 5th Battle Squadron made a turn to the north at 18:19. Steaming at top speed in wide circles, Warspite appeared as a juicy target to the German dreadnoughts and took thirteen hits, inadvertently drawing fire from the hapless Warrior. Warspite was brought back under control and survived the onslaught, but was badly damaged, had to reduce speed, and withdrew northward; later (at 21:07), she was ordered back to port by Evan-Thomas. Warspite went on to a long and illustrious career, serving also in World War II. Warrior on the other hand, was abandoned and sank the next day after her crew was taken off at 08:25 1 June by Engadine, which towed the sinking armoured cruiser 100 miles during the night.


          As Defence sank and Warspite circled, at about 18:19, Hipper moved within range of Rear-Admiral Hood's 3rd Battlecruiser Squadron, but was still also within range of Beatty's ships. At first visibility favored the British: Indomitable hit Derfflinger three times and Seydlitz once, while the Ltzow quickly took 10 hits from Lion, Inflexible and Invincible, including two below-waterline hits forward by Invincible that would ultimately doom Hipper's flagship. But at 18:30 Invincible abruptly appeared as a clear target before Ltzow and Derfflinger. The two German ships then fired three salvoes each at Invincible, and sank her in 90 seconds. A 12-inch (305 mm) shell from the third salvo struck Invincible's midships Q-turret, flash detonated the magazines below, and the ship blew up and split in two, killing all but six of her crew of 1,032 officers and men, including Rear-Admiral Hood. Of the remaining British battlecruisers, only Princess Royal received heavy-caliber hits at this time (two 12-inch by the battleship Markgraf). Ltzow, flooding forward and unable to communicate by radio, was now out of action and began to attempt to withdraw; therefore Hipper left his flagship and transferred to the destroyer G39, hoping to board one of the other battlecruisers later.


          


          Crossing the T


          By 18:30 the main battlefleet action was joined for the first time, with Jellicoe effectively "crossing Scheer's T". The officers on the lead German battleships, and Scheer himself, were taken completely by surprise when they emerged from drifting clouds of smoky mist to suddenly find themselves facing the massed firepower of the entire Grand Fleet main battle line, which they did not know was even at sea. Jellicoe's flagship Iron Duke quickly scored seven hits on the lead German dreadnought, Knig, but in this brief exchange, which lasted only minutes, as few as ten of the Grand Fleet's twenty-four dreadnoughts actually opened fire. The Germans were hampered by poor visibility, in addition to being in an unfavourable tactical position, just as Jellicoe had intended. Realizing he was heading into a deathtrap, Scheer ordered his fleet to turn and flee at 18:33. Under a pall of smoke and mist, Scheer's forces succeeded in disengaging by an expertly executed 180-degree turn in unison ("battle about turn to starboard"), which was a well-practiced emergency maneuver of the High Seas Fleet.


          
            
              It was now obvious that we were confronted by a large portion of the English fleet. The entire arc stretching from north to east was a sea of fire. The flash from the muzzles of the guns was seen distinctly through the mist and smoke on the horizon, although the ships themselves were not distinguishable.

            


            
              Vice-Admiral Reinhard Scheer ,
            

          


          Conscious of the risks to his capital ships posed by torpedoes, Jellicoe did not chase directly but headed south, determined to keep the High Seas Fleet west of him. Starting at 18:40, battleships at the rear of Jellicoe's line were in fact sighting and avoiding torpedoes, and at 18:54 Marlborough was hit by a torpedo (probably from the disabled Wiesbaden) which reduced her speed to 16 knots. Meanwhile, Scheer, knowing that it was not yet dark enough to escape and that his fleet would suffer terribly in a stern chase, doubled back to the east at 18:55. In his memoirs he wrote, "the manuvre would be bound to surprise the enemy, to upset his plans for the rest of the day, and if the blow fell heavily it would facilitate the breaking loose at night." But the turn to the east took his ships, again, directly towards Jellicoe's fully-deployed battle line.


          Simultaneously, the disabled British destroyer Shark fought desperately against a group of four enemy destroyers and disabled the V48 with gunfire, but was finally torpedoed and sunk at 19:02 by the German destroyer S54. Shark's Captain Loftus Jones won the Victoria Cross for his heroism in fighting his ship against all odds.


          [bookmark: .22Gefechtskehrtwendung.22]


          "Gefechtskehrtwendung"


          Commodore Goodenough's 2nd Light Cruiser Squadron dodged the fire of German battleships for a second time to re-establish contact with the High Seas Fleet shortly after 19:00. By 19:15, Jellicoe had crossed Scheer's "T" again. This time his arc of fire was tighter and deadlier, causing severe damage to the German battleships, particularly Rear-Admiral Behncke's leading 3rd Squadron ( Knig, Grosser Kurfrst, Markgraf, and Kaiser all being hit, along with Helgoland of the 1st Squadron), while on the British side only the Colossus was hit (twice by Seydlitz, with little damage done).


          At 19:17, for the second time in less than an hour, Scheer turned his outnumbered and outgunned fleet to the west using the "battle about turn" (German Gefechtskehrtwendung), but this time it was executed only with difficulty as the High Seas Fleet's lead squadrons began to lose formation under concentrated gunfire. To deter a British chase, Scheer ordered a major torpedo attack by his destroyers and a potentially sacrificial charge by Scouting Group I's four remaining battlecruisers. Hipper was still aboard the destroyer G39 and was unable to command his squadron for this attack. Therefore Derfflinger, under Captain Hartog, led the already heavily-damaged German battlecruisers directly into "the greatest concentration of naval gunfire any fleet commander had ever faced", at ranges down to 8,000 yards. In what became known as the "death ride", all the battlecruisers except Moltke were hit and further damaged, as 18 of the British battleships fired at them simultaneously. Derfflinger had two main gun turrets destroyed, with most of their crews killed, but survived the pounding and veered away with the other battlecruisers once Scheer was out of trouble and the German destroyers were moving in to attack. In this brief but intense portion of the engagement, from about 19:05 to about 19:30, the Germans sustained a total of thirty-seven heavy hits while inflicting only two, Derfflinger alone receiving fourteen.


          While his battlecruisers drew the fire of the British fleet, Scheer slipped away, laying smoke screens. Meanwhile, from about 19:16 to about 19:40, the British battleships were also engaging Scheer's destroyers, which executed several waves of torpedo attacks to cover his withdrawal. Jellicoe's ships turned away from the attacks and successfully evaded all 31 of the torpedoes launched at themthough in several cases, only just barelyand sank the German destroyer S35. British light forces also sank V48, which had previously been disabled by Shark. This action, and the turnaway, cost the British critical time and range in the last hour of daylight, as Scheer intended, allowing him to get his heavy ships out of immediate danger.


          The last major exchanges between capital ships in this battle took place just after sunset, from about 20:19 to about 20:35, as the surviving British battlecruisers caught up with their German counterparts, which were briefly relieved by Rear-Admiral Mauve's obsolete pre-dreadnoughts (the German 2nd Squadron). The British received one heavy hit on Princess Royal but scored five more on Seydlitz and three on other German ships. As twilight faded to night and King George V exchanged a few final shots with Westfalen, neither side could have imagined that the only encounter between British and German dreadnoughts in the entire war was already concluded.


          


          Night action and German withdrawal


          At 21:00, Jellicoe, conscious of the Grand Fleet's deficiencies in night-fighting, decided to try to avoid a major engagement until early dawn.He placed a screen of cruisers and destroyers five miles behind his battle fleet to patrol the rear as he headed south to guard Scheer's expected escape route. In reality Scheer opted to cross Jellicoe's wake and escape via Horns Reef. Luckily for Scheer, most of the light forces in Jellicoe's rearguard failed to report their encounters with the German battleships during the night; the very few radio reports that were sent to the British flagship were never received, possibly because the Germans were jamming British frequencies. Jellicoe and his commanders did not understand that the furious gunfire and explosions to the north (seen and heard for hours by all the British battleships) indicated that the German heavy ships were breaking through the screen astern of the British fleet. The most powerful British ships of all (the 15-inch-gunned 5th Battle Squadron) directly observed German battleships crossing astern of them in action with British light forces, at ranges of 6,000 yards or less, and gunners on the HMS Malaya made ready to fire, but her captain declined, deferring to the authority of Rear-Admiral Evan-Thomasand neither commander reported the sightings to Jellicoe, assuming that he could see for himself and that revealing the fleet's position by radio signals or gunfire was unwise.


          While the nature of Scheer's escape, and Jellicoe's inaction, indicate the overall German superiority in night-fighting, the results of the night action were no more clear-cut than were those of the battle as a whole. In the first of many surprise encounters by darkened ships at point-blank range, Southampton, Commodore Goodenough's flagship which had scouted so proficiently, was heavily damaged in action with a German Scouting Group composed of light cruisers, but managed to torpedo the Frauenlob which went down at 22:23 with all hands (320 officers and men).


          From 23:20 to approximately 02:15, several British destroyer flotillas launched torpedo attacks on the German battlefleet in a series of violent and chaotic engagements at extremely short range (often under 1,000 yards). At the cost of five destroyers sunk and some others damaged, they managed to torpedo the light cruiser Rostock, which sank several hours later, and the pre-dreadnought Pommern, which blew up and sank with all hands (844 officers and men) during the last wave of attacks before dawn. Three of the British destroyers collided in the chaos, and the German battleship Nassau rammed the British destroyer Spitfire, blowing away most of the British ship's superstructure merely with the muzzle blast of its big guns. (Nevertheless, Spitfire survived and made it back to port.) Another German cruiser, Elbing, was accidentally rammed by the dreadnought Posen and abandoned, sinking early the next day. Of the British destroyers, Tipperary, Ardent, Fortune, Sparrowhawk and Turbulent were lost during the night fighting.


          Just after midnight on 1 June, the Thringen and other German battleships sank the Black Prince of the ill-fated 1st Cruiser Squadron, which blundered into the German battle line, was overwhelmed by point-blank gunfire, and blew up with all hands (857 officers and men) as her squadron leader Defence had done hours earlier. Lost in the darkness, German battlecruisers Moltke and Seydlitz had similar point-blank encounters with the British battle line and were recognized, but were spared the fate of Black Prince when the captains of the British ships, again, declined to open fire, reluctant to reveal their fleet's position. At 01:45 the sinking battlecruiser Ltzow, fatally damaged by Invincible during the main action, was torpedoed by the destroyer G38 on orders of Lutzow's Captain Viktor von Harder after the surviving crew of 1,150 transferred to destroyers that came alongside. At 02:15 the German destroyer V4 suddenly had its bow blown off; V2 and V6 came alongside and took off the remaining crew and the V2 then sank the hulk. Since there was no enemy nearby it was assumed that she had hit a mine or a submarine.


          At 02:15 five British ships of the 13th Destroyer Flotilla under Captain James Uchtred Farie regrouped and headed south. At 02:25 they sighted the rear of the German line. Marksman inquired of the leader Champion as to whether he thought they were British or German ships. Answering that he thought they were German, Farie then veered off to the east and away from the German line. All but Moresby in the rear followed, as through the gloom she sighted what she thought were four pre-dreadnought battleships 4,000 yards away. She hoisted a flag signal indicating that the enemy was to the west and then closed to firing range, letting off a torpedo set for high-running at 02:37 then veering off to rejoin her flotilla. The four pre-dreadnought battleships were in fact two pre-dreadnoughts, Schleswig-Holstein and Schliesen, and the battlecruisers Von der Tann and Derfflinger. Von der Tann sighted the torpedo and was forced to steer hard a starboard to avoid it as it passed close to her bows. Moresby rejoined Champion convinced she had scored a hit.


          Finally, at 5:20, as Scheer's fleet was safely on its way home, the German battleship Ostfriesland struck a British mine on her starboard side, killing one man and wounding ten, but was able to make port. Seydlitz, critically damaged and very nearly sinking, barely survived the return voyage and after grounding and taking on even more water in the evening of 1 June, had to be assisted in to port stern first, where she dropped anchor at 07:30 on the morning of 2 June.


          The Germans were helped in their escape by the failure of British naval intelligence in London to relay seven critical radio intercepts indicating the true position, course and intentions of the High Seas Fleet during the night. By the time Jellicoe finally learned of Scheer's whereabouts at 04:15, Scheer was too far away to catch and it was clear that the battle could no longer be resumed.


          


          The outcome


          


          Assessments


          
            [image: SMS Seydlitz was heavily damaged in the battle, hit by twenty-one heavy shells and one torpedo. 98 men were killed and 55 injured]
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          At Jutland, the Germans, with a 99-strong fleet, sank 115,000 tons of British ships, while a 151-strong British fleet sank 62,000 tons of German ships. The British lost 6,094 seamen, the Germans 2,551. Several other ships were badly damaged, such as HMS Lion and SMS Seydlitz. On the other hand, the British fleet remained in control of the North Sea at the end of the battle. In tactical terms, most commentators regard Jutland either as a German victory or as indecisive.


          At a strategic level the outcome has been the subject of a huge literature, with no clear consensus. In the immediate aftermath, the view of the battle as indecisive was widely held, and remains influential. Despite numerical superiority, the British had been disappointed in their hopes for a decisive victory, comparable to Trafalgar, and the central objective of the influential strategic doctrines of Alfred Mahan. The High Seas Fleet survived as a fleet in being. Most of its losses were made good within a month  even Seydlitz, the most badly damaged ship to survive the battle, was fully repaired by October and officially back in service by November. The Germans had failed in their objective of destroying a substantial portion of the British Fleet. No progress had been made towards the goal of allowing the High Seas Fleet to operate in the Atlantic Ocean.


          Subsequently, however, there has been considerable support for the view of Jutland as a strategic victory for the British. The German fleet would only sortie twice more, on 18 August and in October 1916. Apart from these two (abortive) operations the High Seas Fleet  unwilling to risk another encounter with the British fleet  remained inactive for the duration of the war. Jutland thus ended the German challenge to British naval supremacy.


          At the end of the battle the British had maintained their numerical superiority, and had twenty-three dreadnoughts ready and four battlecruisers still able to fight, while the Germans had ten. Even more to the point, as damaged dreadnoughts Warspite and Malaya went in for repairs, Queen Elizabeth and Emperor of India joined the fleet with Resolution and Ramillies soon to join. Princess Royal and Tiger in dockyard would be replaced by Australia. Far from being weakened the Grand Fleet was stronger than it was within a month of sailing to Jutland.


          While the British had not destroyed the German fleet, and had lost more ships than their enemy, the Germans had retreated to harbour and at the end of the battle the British were in command of the area, notwithstanding their losses. Moreover, the damaged British ships were restored to operational status more quickly than were the German, which offset in some respects the superior performance of the German forces.


          A third view, presented in a number of recent evaluations, is that Jutland, the last major fleet action between battleships, illustrated the irrelevance of battleship fleets following the development of the submarine, mine and torpedo. In this view, the most important consequence of Jutland was the subsequent decision of the Germans to engage in unrestricted submarine warfare. Although large numbers of battleships were constructed in the decades between the wars, it has been argued that this outcome reflected the social dominance, among naval decisionmakers, of battleship advocates who constrained technological choices to fit traditional paradigms of fleet action. In the event, battleships played a relatively minor role in World War II, in which the aircraft carrier emerged as the dominant offensive weapon of naval warfare.


          


          British self critiques


          The official British Admiralty examination of the Grand Fleet's performance recognised two main problems:


          
            	Their armour-piercing shells exploded outside the German armour rather than penetrating and exploding within. As a result some German ships with only 8 inch (203 mm) armour survived hits from 15-inch (381 mm) shells. Had these shells performed as their designers intended, German losses would probably have been far greater.


            	Communication between ships and the British commander-in-chief were comparatively poor. For most of the battle Jellicoe had no idea where the German ships were, even though British ships were in contact. They failed to report enemy positions, contrary to the Grand Fleet's Battle Plan. Some of the most important signalling was carried out solely by flag instead of wireless or using redundant methods to ensure communications a questionable procedure given the mixture of haze and smoke that obscured the battlefield, and a foreshadowing of similar failures by habit-bound and conservatively-minded professional officers of rank to take advantage of new technology in World War II.

          


          The issue of poorly performing shells had been known to Jellicoe, who as third sea lord from 1908 to 1910 had ordered new shells to be designed. However, the matter had not been followed through after his posting to sea. Beatty discovered the problem at a party aboard 'Lion' a short time after the battle, where a Swedish Naval officer was present. He had recently visited Berlin, where the German navy had scoffed at how British shells had broken up on their ships armour. Hipper later commented, 'it was nothing but the poor quality of their bursting charges which saved us from disaster'. New shells were designed, but did not arrive until April 1918, and were never used in action.


          


          Battlecruisers


          The British battlecruisers were designed to chase down and destroy enemy cruisers from a range cruisers could not effectively reply from. They were not designed to be "Ships of the Line" and exchange broadsides with the enemy. It should be noted that despite the destruction of one German and three British battlecruisers, none of them was destroyed by enemy shells penetrating the belt armor and detonating the magazines. Each of the British battlecruisers was penetrated through her turret roof and her magazines ignited by flash passing through turret, and shell handling rooms. The Lutzow sustained 24 hits, and her flooding could not be contained. She was eventually sunk by her escorts' torpedoes after her crew had been safely removed. Derfflinger and Seydlitz sustained 22 hits each but made it to port (though Seydlitz just barely).


          
            
              The disturbing feature of the battlecruiser action is the fact that five German battlecruisers engaging six British vessels of this class, supported after the first twenty minutes, although at great range, by the fire of four battleships of the "Queen Elizabeth" class, were yet able to sink 'Queen Mary' and 'Indefatigable'  The facts which contributed to the British losses were, first, the indifferent armour protection of our battlecruisers, particularly as regards turret armour and deck plating, and, second, the disadvantage under which our vessels laboured in regard to the light.

            


            
               Sir John Jellicoe,Jellicoe's official despatch
            

          


          


          Procedural lapses


          During the summer of 2003 a diving expedition examined the wrecks of Invincible, Queen Mary, Defence, and Ltzow to investigate the cause of the British ships' tendency to suffer from internal explosions. On this evidence, a major part of the blame may be laid on lax handling of the cordite propellant for the shells of the main guns. This, in turn, was a product of contemporary British naval doctrine, which emphasised a rapid rate of fire in the direction of the enemy rather than slower, more accurate fire.


          In practice drills, emphasizing speed of firing, the cordite could not be supplied to the guns rapidly enough through the hoists and hatches; in order to bring up the propellant for the next broadside before the time when it had to be loaded, many safety doors which should have been kept shut to safeguard against flash fires were opened, bags of cordite were locally stocked and kept locally to need creating a total break down of safety design features and this 'bad safety habit' carried over into real battle practices.


          Furthermore, whereas the German propellant RP C/12 was supplied in brass cylinders, British cordite was supplied in silk bags, making it more susceptible to flash fires. The doctrine of a high rate of fire also led to the decision in 1913 to increase the supply of shells and cordite held on the British ships by 50 per cent, for fear of running out of ammunition; when this caused the capacity of the ships' magazines to be exceeded, cordite was stored in insecure places.


          There was a further difference in the propellent itself, while RP C/12 burned when exposed to fire it did not explode while cordite would. Extensively studied by the British RP C/12 after WWI would form the basis of Cordite SC later.


          The memoirs of Alexander Grant, Gunner on Lion, suggest that some British officers were aware of the dangers of careless handling of cordite:


          
            
              "With the introduction of cordite to replace powder for firing guns, regulations regarding the necessary precautions for handling explosives became unconsciously considerably relaxed, even I regret to say, to a dangerous degree throughout the Service. The gradual lapse in the regulations on board ship seemed to be due to two factors. First, cordite is a much safer explosive to handle than gun-powder. Second, but more important, the altered construction of the magazines on board led to a feeling of false security  The iron or steel deck, the disappearance of the wood lining, the electric lights fitted inside, the steel doors, open because there was now no chute for passing cartridges out; all this gave officers and men a comparative easiness of mind regarding the precautions necessary with explosive material".

            

          


          After the battle the Admiralty produced a report critical of the cordite handling practices. By this time Jellicoe had been promoted to First Sea Lord, and Beatty to command of the Grand Fleet; the report, which indirectly placed part of the blame for the disaster on the fleet's officers, was not widely distributed, and effectively suppressed from public scrutiny.


          


          Controversy


          At the time Jellicoe was criticised for his caution and for allowing Scheer to escape. Beatty in particular was convinced that Jellicoe had missed a tremendous opportunity to win another Trafalgar and annihilate the High Seas Fleet. Jellicoe was promoted away from active command to become the professional head of the Royal Navy, First Sea Lord, while Beatty replaced him as commander of the British Grand Fleet.


          The controversy raged within the Navy and in public for about a decade after the war. Criticism focused on Jellicoe's decision at 19:15. Scheer had ordered his cruisers and destroyers forward in a torpedo attack to cover the turning away of his battleships. Jellicoe chose to turn away to the southeast and so keep out of range of the torpedoes. If Jellicoe had instead turned to the west, could his ships have dodged the torpedoes and destroyed the German fleet? Supporters of Jellicoe, including the historian Cyril Falls, pointed out the folly of risking defeat in battle when you already have command of the sea. Jellicoe himself, in a letter to the Admiralty months before the battle, had stated that he intended to turn his fleet away from any mass torpedo attack (that being the universally accepted proper tactical response to such attacks, practiced by all the major navies of the world), and that in the event of a fleet engagement in which the enemy turned away he would assume that the intention was to draw him over mines or submarines and that he would decline to be so drawn. The Admiralty approved this plan and expressed full confidence in Jellicoe at the time (Oct. 1914).


          The stakes were very high, the pressure on Jellicoe was immense, and his caution is certainly understandable  his judgment might have been that even 90% odds in favour were not good enough on which to bet the British Empire. The former First Lord of the Admiralty Winston Churchill said of the battle that Jellicoe "was the only man on either side who could have lost the war in an afternoon.".


          The criticism of Jellicoe also fails to give enough credit to Scheer, who was determined to preserve his fleet by avoiding the superior firepower of the full British battle line, and who showed great skill in effecting his escape.


          


          Beatty's actions


          On the other hand some of Jellicoe's supporters condemned the actions of Admiral Beatty for the British failure to achieve a complete victory. Although Beatty was undeniably a brave man, his mismanagement of the initial encounter with Hipper's squadron and the High Seas Fleet cost the British considerable advantage in the first hours of the battle. His most glaring failure was in not providing Jellicoe with periodic information on the position, course and speed of the High Seas Fleet. Beatty, aboard the battlecruiser Lion, left behind the four fast battleships of the 5th Battle Squadron--the most powerful warships in the world at the time--engaging with six ships when better control would have given him ten against Hippers five. Though Beatty's larger 13.5-inch (340mm) guns outranged Hipper's 11-inch (280mm) and 12-inch (300mm) guns by thousands of yards, Beatty held his fire for 10 minutes and closed the enemy squadron until within range of the Germans' superior gunnery, under lighting conditions that favored the Germans. Most of the British losses in tonnage occurred in Beatty's force.


          


          Losses


          


          British


          
            	Battlecruisers Indefatigable, Queen Mary, Invincible


            	Armoured cruisers Black Prince, Warrior, Defence


            	Flotilla Leaders Tipperary


            	Destroyers Shark, Sparrowhawk, Turbulent, Ardent, Fortune, Nomad, Nestor

          


          


          German


          
            	Battlecruiser Ltzow


            	Pre-Dreadnought Pommern


            	Light cruisers Frauenlob, Elbing, Rostock, Wiesbaden


            	(Heavy Torpedo-Boats) Destroyers V48, S35, V27, V4, V29

          


          


          Selected Honours from Jutland


          The Victoria Cross is the highest military decoration awarded for valour "in the face of the enemy" to members of the British Empire armed forces. The Ordre pour le Mrite was the Kingdom of Prussia and consequently the German Empire's highest military order until the end of the First World War.


          


          Victoria Cross


          
            	The Hon. Edward Barry Stewart Bingham ( HMS Nestor)


            	John Travers Cornwell ( HMS Chester)


            	Francis John William Harvey ( HMS Lion)


            	Loftus William Jones ( HMS Shark)

          


          


          Pour le Mrite


          
            	Reinhard Scheer


            	Franz Hipper

          


          


          Status of the survivors and wrecks


          On the 90th anniversary of the battle, in 2006, the Ministry of Defence announced that the 14 British vessels lost in the battle were being designated as protected places under the Protection of Military Remains Act. The last living veteran of the battle is Henry Allingham, a British RAF (originally RNAS) airman, aged 112. One ship survives and is still in commission as a Royal Naval Reserve dept in Belfast, Northern Ireland: the light cruiser HMS Caroline.


          
            Retrieved from " http://en.wikipedia.org/wiki/Battle_of_Jutland"
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              	Battle of Lechaeum
            


            
              	Part of the Corinthian War
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                    	Date

                    	391 BC
                  


                  
                    	Location

                    	Lechaeum, near Corinth
                  


                  
                    	Result

                    	Athenian victory
                  

                

              
            


            
              	Belligerents
            


            
              	Athens

              	Sparta
            


            
              	Commanders
            


            
              	Iphicrates

              	Unknown
            


            
              	Strength
            


            
              	Unknown, but force composed almost entirely of peltasts.

              	600 hoplites
            


            
              	Casualties and losses
            


            
              	Minimal

              	250 killed
            


            
              	This battle marked the first occasion in Greek history where a force composed primarily of light troops defeated a hoplite force.
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          The Battle of Lechaeum (391 BC) was an Athenian victory in the Corinthian War. In the battle, the Athenian general Iphicrates took advantage of the fact that a Spartan hoplite regiment operating near Corinth was moving in the open without the protection of any missile throwing troops. He decided to ambush it with his force of javelin throwers, or peltasts. By launching repeated hit-and-run attacks against the Spartan formation, Iphicrates and his men were able to wear the Spartans down, eventually routing them and killing just under half. This marked the first occasion in Greek military history on which a force entirely made up of peltasts had defeated a force of hoplites (heavy infantry).


          


          Prelude


          In 392 BC, a civil war had taken place at Corinth, in which a group of pro-Spartan oligarchs was defeated and exiled by anti-Spartan democrats. Those exiles cooperated with Spartan forces in the region to gain control of Corinth's port on the Corinthian Gulf, Lechaeum. They then repulsed several attacks on the port by the democrats at Corinth and their Theban and Argive allies and secured their hold over the port.


          The Athenians then sent out a force to assist in garrisoning Corinth, with Iphicrates commanding the peltasts. The Spartans and the exiles, meanwhile, raided Corinthian territory from Lechaeum, and in 391 BC King Agesilaus led a large Spartan army to the area and attacked a number of strong points, winning a number of successes. The Athenians and their allies were largely bottled up in Corinth, but eventually found an opportunity to take advantage of Spartan negligence.


          


          The battle


          While Agesilaus moved about Corinthian territory with the bulk of his army, he left a sizable force at Lechaeum to guard the port. Part of this force at Lechaeum was composed of men from the city of Amyclae, who traditionally returned home for a certain religious festival when on campaign. With this festival approaching, the Spartan commander at Lechaeum marched out with a force of hoplites and cavalry to escort the Amyclaeans past Corinth on their way home. After successfully leading his force well past the city, the commander ordered his hoplites to turn and return to Lechaeum, while the cavalry continued on with the Amyclaeans. Although he would be marching near the walls of the city with his force, he expected no trouble, believing that the men in the city were thoroughly cowed and unwilling to march out.


          
            [image: Lechaeum (modern Lechaio) was ancient Corinth's seaport on the Corinthian Gulf.]
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          The Athenian commanders in the city, Iphicrates, who commanded the peltasts, and Callias, who commanded the hoplites, saw that an entire Spartan mora, or regiment, of 600 men was marching past the city unprotected by either peltasts or cavalry, and decided to take advantage of this fact. Accordingly, the Athenian hoplites drew up a little outside Corinth, while the peltasts went after the Spartan force in pursuit, flinging spears at the Spartan hoplites.


          To stop this, the Spartan commander ordered some of his men to charge the Athenians, but the peltasts fell back, easily outrunning the hoplites, and then, when the Spartans turned to return to the regiment, the peltasts fell upon them, flinging spears at them as they fled, and inflicted casualties. This process was repeated several times, with similar results. Even when a group of Spartan cavalrymen arrived, the Spartan commander made the curious decision that they should keep pace with the hoplites in pursuit, instead of racing ahead to ride down the fleeing peltasts. Unable to drive off the peltasts, and suffering losses all the while, the Spartans were driven back to a hilltop overlooking Lechaeum. The men in Lechaeum, seeing their predicament, sailed out in small boats to as close as to the hill as they could reach, about a half mile away. The Athenians, meanwhile, began to bring up their hoplites, and the Spartans, seeing these two developments, broke and ran for the boats, pursued by the peltasts all the way. All in all, in the fighting and pursuit, 250 of the 600 men in the regiment were killed.


          


          Aftermath


          This battle marked the first occasion in Greek history on which a hoplite force had been defeated by a force of peltasts. News of the Spartan defeat, accordingly, was a profound shock to Agesilaus, who soon returned home to Sparta. In the months following his departure, Iphicrates reversed many of the gains that the Spartans had made near Corinth, recapturing forts and strong points that the Spartans had previously seized and garrisoned. He also launched several successful raids against Spartan allies in the region. Although the Spartans and their oligarchic allies continued to hold Lechaeum for the duration of the war, they curtailed their operations around Corinth, and no further major fighting occurred in the region.
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                    	Part of the Pacific War, World War II
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                    The light aircraft carrier Princeton afire, east of Luzon, 24 October 1944.
                  


                  
                    	
                      
                        
                          	Date

                          	23 October 1944  26 October 1944
                        


                        
                          	Location

                          	Leyte Gulf, The Philippines
                        


                        
                          	Result

                          	Decisive Allied victory
                        

                      

                    
                  


                  
                    	Belligerents
                  


                  
                    	[image: Flag of Australia]Australia

                    	[image: Flag of the Empire of Japan] Empire of Japan
                  


                  
                    	Commanders
                  


                  
                    	[image: Flag of the United States] Thomas C. Kinkaid

                    ( 7th Fleet)

                    	[image: Flag of Japan] Jisaburō Ozawa (Northern Force)
                  


                  
                    	Strength
                  


                  
                    	8 fleet carriers

                    8 light carriers

                    18 escort carriers

                    12 battleships

                    24 cruisers

                    141 destroyers and destroyer escorts

                    Many PT boats, submarines and fleet auxiliaries

                    About 1,500 planes

                    	1 fleet carrier

                    3 light carriers

                    9 battleships

                    14 heavy cruisers

                    6 light cruisers

                    35+ destroyers

                    300+ planes (including land-based aircraft)
                  


                  
                    	Casualties and losses
                  


                  
                    	1,500+ dead;

                    1 light aircraft carrier,

                    2 escort carriers,

                    2 destroyers,

                    1 destroyer escort sunk

                    	10,000+ dead;

                    4 aircraft carriers,

                    3 battleships,

                    8 cruisers,

                    12 destroyers sunk
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          The Battle of Leyte Gulf, also called the "Battle for Leyte Gulf", the "Battles for Leyte Gulf", and formerly as the "Second Battle of the Philippine Sea", is generally considered to be the largest naval battle of World War II and also, by some criteria, the largest naval battle in history.


          It was fought in waters near to the Philippine island of Leyte, from 23 October to 26 October 1944, between Allied naval and naval-air forces and the naval and naval-air forces of the Empire of Japan. On October 20, United States troops invaded the island of Leyte as part of a strategy aimed at isolating Japan from the countries it had occupied in South East Asia, and in particular depriving its forces and industry of crucial oil supplies. The Imperial Japanese Navy (IJN) mobilized nearly all of its remaining major naval vessels in an attempt to defeat the Allied invasion, but was repulsed by the US Navy's 3rd and 7th Fleets. The IJN failed to achieve its objective, suffered very heavy losses, and never afterwards sailed to battle in comparable force. The majority of its surviving heavy ships, deprived of fuel, were to languish inactive in their bases for the rest of the Pacific War. (Fuller 1956, Morison 1956).


          The Battle of Leyte Gulf included four major naval battles: the Battle of the Sibuyan Sea, the Battle of Surigao Strait, the Battle of Cape Engao and the Battle off Samar, as well as other actions.


          Leyte Gulf is also notable as the first battle in which Japanese aircraft carried out organized kamikaze attacks. (Fuller 1956, Morison 1956).


          


          Background


          The campaigns of August 1942 to early 1944 had driven Japanese forces from many of their island bases in the south and central Pacific, while isolating many of their other bases (most notably the bastion of Rabaul), and in June 1944 a series of Allied amphibious landings supported by the US Fifth Fleet's Fast Carrier Task Force captured the Northern Mariana Islands. This breached Japan's inner strategic ring of defences and gave the Allies a base from which American long range B-29 Superfortress bombers could operate against the Japanese home islands. The Japanese counterattacked in the Battle of the Philippine Sea in which the US Navy destroyed three Japanese aircraft carriers and approximately 600 Japanese aircraft, leaving the IJN with virtually no carrier-borne airpower. (Fuller 1956).


          For subsequent operations, Admiral Ernest J. King and other members of the Joint Chiefs of Staff favored blockading Japanese forces in the Philippines and attacking Formosa to give the Allies control of the sea routes between Japan and southern Asia. General Douglas MacArthur favoured an invasion of the Philippines, which also lay across the supply lines to Japan. Leaving the Philippines in Japanese hands would be a blow to American prestige and an affront to the personal honour of General MacArthur, who in 1942 had famously pronounced 'I shall return'. Also, the considerable air power the Japanese had amassed in the Philippines was thought too dangerous to bypass by many high-ranking officers outside the Joint Chiefs of Staff, including Admiral Chester Nimitz. However, Nimitz and MacArthur initially had opposing plans, with Nimitz's plan initially centered on an invasion of Formosa, since that could also cut the supply lines to Southeast Asia. Formosa could also serve as a base for an invasion of mainland China, which MacArthur felt unnecessary. A meeting between MacArthur, Nimitz, and President Franklin Roosevelt helped confirm the Philippines as a strategic target, but had less to do with the final decision to invade the Philippines than sometimes claimed. Nimitz eventually changed his mind and agreed to MacArthur's plan. (Morison 1956, pp. 312).


          Perhaps the most decisive consideration against the Formosa-China plan, as envisaged by Admiral King and others, was that the invasion of Formosa would require much larger ground forces than were available in the Pacific in late 1944, and would not have been feasible until the defeat of Germany had released the necessary additional Allied divisions for service in the east. (Morison 1956, pp. 312).


          It was eventually decided that Macarthur's forces would invade the island of Leyte in the central Philippines. The amphibious forces and close naval support would be provided by the Seventh Fleet, commanded by Vice Admiral Thomas C. Kinkaid. Seventh Fleet at this time contained units of the Australian Navy, including the County Class heavy cruisers Shropshire and Australia, and the destroyer Arunta.


          The Third Fleet, commanded by Admiral William F. Halsey, with Task Force 38 (the Fast Carrier Task Force, commanded by Vice Admiral Marc Mitscher) as its main component, would provide more distant cover and support for the invasion.
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          A serious and fundamental defect in this plan was that there would be no overall allied naval commander for the coming operation. This lack of a unified command, along with failures in communication, was to produce a crisis, and very nearly a strategic disaster, for the Allied forces. (Fuller 1956, Morison 1956). By coincidence, the Japanese plan of using three separate fleets also provided no overall commander.


          The Allied options were equally apparent to the Imperial Japanese Navy. Combined Fleet Chief Toyoda Soemu prepared four "victory" plans: Shō-Gō 1 (捷１号作戦 Shō ichigō sakusen) was a major naval operation in the Philippines, while Shō-Gō 2, Shō-Gō 3 and Shō-Gō 4 were responses to attacks on Formosa, the Ryukyu and Kurile Islands respectively. The plans were for complex offensive operations committing nearly all available forces to a decisive battle, and therefore of necessity substantially depleting Japan's slender reserves of oil fuel.


          On 12 October 1944 the US Third Fleet under Admiral Halsey began a series of carrier raids against Formosa and the Ryuku Islands, with a view to ensuring that aircraft based there could not intervene in the Leyte landings. The Japanese command therefore put Shō-Gō 2 into action, launching waves of air attacks against Third Fleet's carriers. In what Morison refers to as a "knock-down, drag-out fight between carrier-based and land-based air" the Japanese were routed, losing 600 aircraft in three days, almost their entire air strength in the region. Following the American invasion of the Philippines, the Japanese Navy made the transition to Shō-Gō 1. (Fuller 1956, Morison 1956).


          Shō-Gō 1 called for Vice-Admiral Jisaburō Ozawa's ships, known as Northern Force, to lure the main American covering forces away from Leyte. The Northern force would be built around several aircraft carriers, but these would be carrying very few aircraft or trained aircrew. The carriers would serve as the main bait. As the US covering forces were decoyed away by the Northern force two surface forces would advance on Leyte from the west. The Southern force under Admirals Nishimura and Shima would penetrate to the landing area via Surigao Strait. The Centre Force under Admiral Kurita, by far the most powerful of the attacking forces, would pass through San Bernardino Strait into the Philippine Sea, turn southwards, and then also attack the landing area. (Fuller 1956, Morison 1956).


          This plan was likely to result in the destruction of one or more of the attacking forces, but Toyoda later explained this to his American interrogators as follows:


          
            Should we lose in the Philippines operations, even though the fleet should be left, the shipping lane to the south would be completely cut off so that the fleet, if it should come back to Japanese waters, could not obtain its fuel supply. If it should remain in southern waters, it could not receive supplies of ammunition and arms. There would be no sense in saving the fleet at the expense of the loss of the Philippines.

          


          
            	United States Strategic Bombing Survey (Pacific) - 'Interrogations of Japanese Officials'

          


          (Main sources for this section: Woodward 1947, Fuller 1956, Morison 1956, Cutler 2001).


          


          The submarine action in Palawan Passage (23 October)


          (Note - this action is referred to by Morison as "The Fight in Palawan Passage" (Morison 1956), and is elsewhere occasionally referred to as "the Battle of Palawan Passage").


          As it sortied from its base in Brunei Kurita's powerful "Centre Force" consisted of five battleships ( Yamato, Musashi, Nagato, Kongō, and Haruna), ten heavy cruisers ( Atago, Maya, Takao, Chōkai, Myōkō, Haguro, Kumano, Suzuya, Tone and Chikuma), two light cruisers ( Noshiro and Yahagi) and fifteen destroyers. (Morison 1956).


          Kurita's ships passed Palawan Island at around midnight on 22-23 October. The American submarines Darter and Dace were positioned in company with each other on the surface close by. At 00:16 October 23 Darter's radar detected the Japanese formation at a range of 30,000 yards. Her captain promptly made visual contact. The two submarines quickly moved off in pursuit of the ships, while Darter made the first of three contact reports. At least one of these was picked up by a radio operator on Yamato, but Kurita failed to take appropriate anti-submarine precautions. (Morison 1956).


          Darter and Dace - travelling on the surface at full power - after several hours gained a position ahead of Kurita's formation with the intention of making a submerged attack at first light. This attack was unusually successful. At 05:24 Darter fired a spread of six torpedoes, at least four of which hit Kurita's flagship, the heavy cruiser Atago. Ten minutes later Darter made two hits on the Atago's sister ship Takao with another spread of torpedoes. At 05:56 Dace made four torpedo hits on the heavy cruiser Maya (sister to Atago and Takao). (Morison 1956).


          Atago and Maya quickly sank. Takao turned back to Brunei escorted by two destroyers - and followed by the two submarines. On 24 October, as the submarines continued to shadow the damaged cruiser, Darter grounded on the Bombay Shoal. All efforts to get her off failed, and she was abandoned. Her entire crew was, however, rescued by Dace.


          Takao returned to Singapore, where she remained for the rest of the war.


          Atago had sunk so rapidly that Kurita was forced to swim in order to survive. He was rescued by one of the Japanese destroyers, and he then transferred to the Yamato.


          (Morison 1956, Cutler 2001, Hornfischer 2004).


          


          The Battle of the Sibuyan Sea (24 October)
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          At about 08:00 on 24 October, the Centre Force was spotted and attacked entering the Sibuyan Sea by VF-20 squadron F6F Hellcat fighters, VB-20 Helldiver bombers, and VB-20 torpedo bombers from USS Enterprise of Halsey's Third Fleet. Despite its great strength Third Fleet was not well-placed to deal with the threat. On 22 October Halsey had detached two of his carrier groups to the fleet base at Ulithi to provision and rearm. When the Darter's contact report came in Halsey recalled Davison's group but allowed McCain, with the strongest of Task Force 38's carrier groups, to continue towards Ulithi. Halsey finally recalled McCain on 24 October - but the delay meant that the most powerful American carrier group played little part in the coming battle, and that Third Fleet was therefore effectively deprived of nearly 40% of its air strength for most of the battle. On the morning of 24 October only three groups were available to strike Kurita's force, and the one best positioned to do so - Bogan's Task Group 38.2 - was by mischance the weakest of the groups, containing only one large carrier - the Intrepid - and two light carriers. (The failure to promptly recall McCain on 23 October was also effectively to deprive Third Fleet, throughout the battle, of four of its six heavy cruisers). (Morison 1956).
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          Planes from carriers Intrepid and Cabot of Bogan's group attacked at about 10:30, making hits on the battleships Nagato, Yamato, Musashi and severely damaging the heavy cruiser Myōkō. A second wave from USS Intrepid, Essex and Lexington later attacked, with SB2C Helldivers and F6F Hellcats from USS Essex Air Group 15, scoring another 10 hits on Musashi. As she withdrew, listing to port, a third wave from Enterprise and Franklin hit her with eleven bombs and eight torpedoes. (Morison 1956).


          Kurita turned his fleet around to get out of range of the aircraft, passing the crippled Musashi as his force retreated. He waited until 17:15 before turning around again to head for the San Bernardino Strait - Musashi capsized and sank at about 19:30. (Morison 1956).


          Meanwhile, Vice-Admiral Takijirō Ōnishi had directed three waves of aircraft from his First Air Fleet based on Luzon against the carriers of Rear Admiral Sherman's Task Group 38.3 (whose aircraft were also being used to strike airfields in Luzon to prevent Japanese land-based air attacks on Allied shipping in Leyte Gulf). Each of Ōnishi's strike waves consisted of some fifty to sixty aircraft. (Morison 1956).
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          Most of the attacking Japanese planes were intercepted and shot down - or else driven off - by Grumman F6F Hellcats of Sherman's combat air patrol, most notably by two fighter sections from Essex led by Commander David McCampbell (who is credited with shooting down nine of the attacking planes in this one action). However, one Japanese aircraft (a Yokosuka D4Y Judy) slipped through the defences, and at 09:38 hit the light carrier USS Princeton with a 250-kg armor-piercing bomb. This caused a severe fire in the Princeton's hangar. Her emergency sprinkler system failed to operate, and fires spread rapidly. A series of explosions followed. The fires were gradually brought under control, but at 15:23 there was an enormous explosion (probably in the carrier's bomb stowage aft), causing more casualties aboard Princeton, and even heavier casualties - more than 300 - aboard the cruiser USS Birmingham which was coming back alongside to assist with the firefighting. Birmingham was so badly damaged that she was forced to retire. Other nearby vessels were also damaged. All efforts to save Princeton failed, and she was finally scuttled - torpedoed by the light cruiser Reno - at 17:50. (Morison 1956).


          In all Third Fleet flew 259 sorties against Centre Force on 24 October, and most of these were by Grumman F6F fighter-bombers. This weight of attack was not nearly sufficient to neutralize the threat from Kurita. It contrasts with the 527 sorties flown by Third Fleet against Ozawa's much weaker Northern Force on the following day. Moreover a large proportion of the Sibuyan Sea attack was directed against one ship, the Musashi. This great battleship was eliminated, and the cruiser Myōkō crippled, but every other ship in Kurita's force remained battleworthy and able to advance. (Morison 1956).


          As a result of the momentous decision now taken by Admiral Halsey, Kurita was able to proceed through San Bernardino Strait during the night, to make an unexpected and dramatic appearance off the coast of Samar on the following morning.


          (Sources for this section: Woodward 1947, Fuller 1956, Morison 1956, Cutler 2001).


          


          Task Force 34 / San Bernardino Strait


          After the Japanese Southern and Centre forces had been detected , but before Ozawa's carriers had been located, Halsey and the staff of Third Fleet, aboard the battleship New Jersey, prepared a contingency plan to deal with the threat from Kurita's Centre Force. Their intention was to cover San Bernardino Strait with a powerful task force of fast battleships supported by two of the Third Fleet's fast carrier groups. The battleship force was to be designated Task Force 34 and to consist of 4 battleships, 5 cruisers and 14 destroyers under the command of Vice Admiral Willis A. Lee. Rear Admiral Ralph E. Davison of Task Group 38.4 was to be in overall command of the supporting carrier groups.


          At 15:12 on 24 October Halsey sent a radio message to his subordinate task group commanders, giving details of this contingency plan:


          "BATDIV 7 MIAMI, VINCENNES, BILOXI, DESRON 52 LESS STEVEN POTTER, FROM TG 38.2 AND WASHINGTON, ALABAMA, WICHITA, NEW ORLEANS, DESDIV 100, PATTERSON, BAGLEY FROM TG 38.4 WILL BE FORMED AS TASK FORCE 34 UNDER VICE ADMIRAL LEE, COMMANDER BATTLE LINE. TF 34 TO ENGAGE DECISIVELY AT LONG RANGES. CTG 38.4 CONDUCT CARRIERS OF TG 38.2 AND TG 38.4 CLEAR OF SURFACE FIGHTING. INSTRUCTIONS FOR TG 38.3 AND TG 38.1 LATER. HALSEY, OTC IN NEW JERSEY." (Morison 1956. Emphasis added by contributor).


          This message was also picked up by Seventh Fleet, and by Admiral Nimitz' Pacific Fleet headquarters. Task Force 34 was, however, not formed off San Bernardino Strait as envisaged. The intercepted message was to lead to a disastrous misunderstanding, and to have a profound influence on the subsequent course of the battle.


          (Morison 1956).


          


          Halsey's Decision (24 October)


          Third Fleet's aircraft failed to locate Ozawa's Northern (decoy) force until 16:40 on 24 October. This was largely because Third Fleet had been preoccupied with attacking Kurita and defending itself against the Japanese air strikes from Luzon. On the evening of 24 October Ozawa intercepted a (mistaken) American communication describing Kurita's withdrawal, and he therefore began to withdraw too. However, at 20:00 Toyoda Soemu ordered all his forces to attack "counting on divine assistance". Ozawa reversed course again and headed southwards towards Leyte.


          Halsey was convinced that the Northern Force constituted the main Japanese threat, and he was determined to seize what he saw as a golden opportunity to destroy Japan's remaining carrier strength. Believing that the Centre Force had been neutralized by Third Fleet's air strikes earlier in the day in the Sibuyan Sea, and that its remnants were retiring, Halsey radioed (to Nimitz and Kinkaid):


          "CENTRAL FORCE HEAVILY DAMAGED ACCORDING TO STRIKE REPORTS.

          AM PROCEEDING NORTH WITH THREE GROUPS TO ATTACK CARRIER FORCES AT DAWN"


          (Morison 1956 - Emphasis added by contributor).


          The words "with three groups" were to prove dangerously misleading. In the light of the intercepted 15:12 24 October " . . will be formed as Task Force 34" message from Halsey, Admiral Kinkaid and his staff assumed, as did Admiral Nimitz at Pacific Fleet headquarters, that Task Force 34, commanded by Lee, had now been formed. They supposed that Halsey was leaving this powerful surface force guarding San Bernardino Strait (and covering Seventh Fleet's northern flank) while he took his three available carrier groups northwards in pursuit of the Japanese carriers. But Task Force 34 had not yet been formed, and Lee's battleships were on their way northwards with the Third Fleet's carriers. Halsey had consciously and deliberately left San Bernardino Strait absolutely unguarded. As Woodward wrote "Everything was pulled out from San Bernardino Strait. Not so much as a picket destroyer was left". (Woodward 1947).


          Halsey and his staff officers resolutely ignored information from a night reconnaissance aircraft operating from the light carrier USS Independence that Kurita's powerful surface force had turned back towards San Bernardino Strait, and that after a long blackout the navigation lights in the Strait had been turned on. When Rear Admiral Gerald F. Bogan, commanding TG 38.2, radioed this information to Halsey's flagship, he was rebuffed by a staff officer, who tersely replied "Yes, yes, we have that information." Vice Admiral Lee, who had correctly deduced that Ozawa's force was on a decoy mission and indicated this in a blinker message to Halsey's flagship, was similarly rebuffed. Commodore Arleigh Burke and Commander James Flatley of Vice Admiral Marc Mitscher's staff had come to the same conclusion. They were sufficiently worried about the situation to wake Mitscher, who asked "Does Admiral Halsey have that report?" On being told that Halsey did, Mitscher, knowing too well Halsey's temperament, commented "If he wants my advice he'll ask for it" and went back to sleep. (Morison 1956)


          The entire available strength of Third Fleet - some 65 ships, constituting the most powerful naval force on the planet - continued to steam northwards, away from San Bernardino Strait.


          (Woodward 1947, Fuller 1956, Morison 1956).


          


          The Battle of Surigao Strait (25 October)
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          Nishimura's "Southern Force" consisted of the battleships Yamashiro and Fusō, the heavy cruiser Mogami, and four destroyers. They were attacked by bombers on 24 October but sustained only minor damage.


          Because of the strict radio silence imposed on the Centre and Southern Forces, Nishimura was unable to synchronise his movements with Shima and Kurita. When he entered the narrow Surigao Strait at about 02:00 Shima was 25miles (40km) behind him, and Kurita was still in the Sibuyan Sea, several hours from the beaches at Leyte.


          As the Southern Force approached Surigao Strait, it ran into a deadly trap set by the 7th Fleet Support Force. Rear Admiral Jesse Oldendorf had six battleships ( West Virginia, Maryland, Mississippi, Tennessee, California, and Pennsylvania, all but the Mississippi having been sunk or damaged in the attack on Pearl Harbour), eight cruisers (heavy cruisers USS Louisville ( Flagship), Portland, Minneapolis and HMAS Shropshire, light cruisers USS Denver, Columbia, Phoenix, Boise), 28 destroyers and 39 motor torpedo boats (Patrol/Torpedo (PT) boats). To pass through the narrows and reach the invasion shipping, Nishimura would have to run the gauntlet of torpedoes from the PT boats followed by the large force of destroyers, and then advance under the concentrated fire of the six battleships and their eight flanking cruisers disposed across the far mouth of the Strait. (Morison 1956).


          At 22:36 one of the motor torpedo-boats, PT-131, made the first contact on the approaching Japanese ships. Over more than three-and-a-half hours the torpedo-boats made repeated attacks on Nishimura's force, but without making any torpedo hits. However, they made contact reports which were of use to Oldendorf and his force. (Morison 1956).


          As Nishimura's ships entered Surigao Strait they received devastating torpedo attacks from the American destroyers disposed on both sides of their line of advance. At about 03:00 both Japanese battleships were hit by torpedoes. The Yamashiro was able to steam on, but the Fusō exploded and broke in two. Three of Nishimura's four destroyers were also hit, and two of these sank. The third, Asagumo, was able to retire but later sank (Morison 1956).


          At 03:16, USS West Virginias radar picked up the surviving ships of Nishimura's force at a range of 42,000 yards (38km) and had achieved a firing solution at 30,000 yards (27km). West Virginia tracked them as they approached in the pitch black night. At 03:53, she unleashed the eight 16 inch (406 mm) guns of her main battery at a range of 22,800 yards (21km), striking the Yamashiro with her first salvo. She went on to fire a total of 93 of her heavy shells. At 03:55 California and Tennessee joined in, firing respectively a total of 69 and 63 14-inch shells. Radar fire control allowed these American battleships to hit targets from a distance at which the Japanese battleships, with their inferior fire control systems, could not return fire. (Morison 1956, Howard 1999).


          The other three US battleships, equipped with less advanced gunnery radar, had difficulty arriving at a firing solution. Maryland eventually succeeded in visually ranging on the splashes of the other battleships' shells, and then fired a total of 48 16-inch projectiles. Pennsylvania was unable to find a target and her guns remained silent. (Morison 1956).


          Mississippi only obtained a solution at the end of the battle-line action, and then fired just one (full) salvo of twelve 14-inch shells. This was the last salvo to be fired by any of the American battleships in this engagement, and the last ever to be fired by a battleship against another heavy ship. This was, therefore, to be the end of an era in naval history. (Morison 1956).


          Yamashiro and Mogami were crippled by a combination of 16-inch (406mm) and 14-inch (356mm) armor-piercing shells, as well as the fire of Oldendorf's flanking cruisers. Shigure turned and fled but lost steering and stopped dead. Yamashiro sank at about 04:20, with Nishimura on board. Mogami and Shigure retreated southwards down the Strait.


          The rear of the Southern Force, the "Second Striking Force" commanded by Vice Admiral Shima, had approached Surigao Strait about 40 miles astern of Nishimura. It too came under attack from the PT boats, and one of these hit the light cruiser Abukuma with a torpedo which crippled her and caused her to fall out of formation. Shima's two heavy cruisers ( Nachi and Ashigara) and eight destroyers next encountered remnants of Nishimura's force. Seeing what he thought were the wrecks of both Nishimura's battleships (actually the two halves of Fusō), Shima ordered a retreat. His flagship, Nachi, collided with Mogami, flooding the latter's steering-room. Mogami fell behind in the retreat and was sunk by aircraft the next morning. The bow half of Fusō was destroyed by Louisville, and the stern half sank off Kanihaan Island. Of Nishimura's seven ships, only Shigure survived. (Morison 1956, Howard 1999).


          The Battle of Surigao Strait was the last battle-line action in history - Yamashiro and her American opponents were the last battleships to engage another battleship in combat. If Yamashiro was sunk by battleship fire alone (which is unlikely), then she was one of only two during the Second World War for which this may be claimed (the other being the Kongō-class battleship Kirishima, in the Battle of Guadalcanal). However, Yamashiro had been hit by as many as four torpedoes from American destroyers, and Kirishima was scuttled because the US battleship Washington's gunfire had wrecked her steering and left her in a hopeless position. (Samuel Eliot Morison "History of US Naval Operations in World War II, Vol. 5, The Struggle for Guadalcanal, August 1942  February 1943" (Little Brown & Co, Boston, 1949)).


          It is in fact doubtful whether during World War Two any battleship was sunk by gunfire alone, with the exception of the French battleship Bretagne which was sunk during the Attack on Mers-el-Kbir (although the battlecruiser HMS Hood was destroyed by gunfire in the Battle of the Denmark Strait).


          Surigao Strait was also the last battle in which one force (the Americans, in this case) was able to "cross the T" of its opponent. However, by the time the battleship action was joined the Japanese line was very ragged and consisted of only one battleship (Yamashiro), one heavy cruiser and one destroyer. Thus the "crossing of the T" which took place on this occasion was scarcely more than notional - a purely academic "crossing of the T" - and it had little or no effect on the outcome of the battle. (Morison 1956, Howard 1999).


          (Sources for this section: Woodward 1947, Fuller 1956, Morison 1956, Howard 1999, Cutler 2001, Hornfischer 2004).


          


          The Battle off Samar (25 October)
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          Kurita's Centre Force exits San Bernadino Strait - unopposed


          Halsey's decision to take all the available strength of Third Fleet northwards to attack the carriers of the Japanese Northern Force had left San Bernardino Strait completely unguarded.


          It had been generally assumed by senior officers in Seventh Fleet (including Kinkaid and his staff) that Halsey was taking his three available carrier groups northwards (McCain's group, the strongest in Third Fleet, was still returning from the direction of Ulithi) but leaving the battleships of Task Force 34 covering San Bernardino Strait against the Japanese Centre Force. In fact Halsey had not yet formed Task Force 34, and all six of Willis Lee's battleships were on their way northwards with the carriers, as were every available cruiser and destroyer of the Third Fleet.


          Kurita's Centre Force was therefore able to emerge unopposed from San Bernardino Strait at 0300 on 25 October and steam southwards along the coast of Samar, hoping that Halsey had taken the bait and led his fleet away - a hope that proved to have been startlingly fulfilled.


          (Sources for this subsection: Woodward 1947, Fuller 1956, Morison 1956, Cutler 2001, Hornfischer 2004).


          


          The opposing forces


          In the path of Centre Force as it advanced towards Leyte Gulf, were the Seventh Fleet's three escort carrier units. These contained a total of sixteen small escort carriers, with their screens of lightly armed (and entirely unarmoured) destroyers and smaller 'destroyer escorts'.


          Each escort carrier carried on average about 28 planes. The sixteen carriers of the three groups therefore had available some 450 aircraft in all. The overwhelming majority of these were FM-2 Wildcat fighters or TBM Avenger torpedo-bombers. The ordnance held by the escort carriers for these aircraft was intended primarily for defence against air attack, for anti-submarine operations, or for missions in support of the ground forces on Leyte.


          The carriers' magazines were therefore dominated by .50 caliber machine-gun ammunition, depth charges, rockets and small general-purpose fragmentation bombs. There were however a few torpedoes.


          The escort carriers were by their nature very slow and lightly armored and would normally be expected to stand little chance in an encounter with a battleship or heavy cruiser. They were, however, accompanied by their screens of destroyers and destroyer escorts. (These small vessels were facetiously but affectionately known in the US Navy as "tin cans"). (Hornfischer 2004).


          At this stage, despite the losses in the Palawan Passage and Sibuyan Sea actions Centre Force was still very powerful, consisting of 4 battleships (including the giant Yamato), 6 heavy cruisers, 2 light cruisers and a dozen destroyers. With the exception of Task Force 34 this was still probably the most powerful surface force in the world, although perhaps roughly comparable in strength with Oldendorf's Fire Support Group in Seventh Fleet.


          (Sources for this subsection: Woodward 1947, Fuller 1956, Morison 1956, Cutler 2001, Hornfischer 2004).


          


          Initial contact / The start of the action


          Kurita's force first encountered Clifton Sprague's Task Unit 77.4.3, call sign 'Taffy 3'. The surprise was almost absolute. The escort carriers' first intimation of the threat was a report from a TBM Avenger on anti-submarine patrol to the north, piloted by Ensign W. Brooks, who at 0643 sent the following radio message:


          
            	"ENEMY SURFACE FORCE OF FOUR BATTLESHIPS, FOUR HEAVY CRUISERS, TWO LIGHT CRUISERS, AND TEN TO TWELVE DESTROYERS SIGHTED TWENTY MILES NORTHWEST OF YOUR TASK GROUP AND CLOSING IN ON YOU AT THIRTY KNOTS"


            	(Hornfischer 2004).

          


          It was at first assumed that the aircrew had mistaken Task Force 34 for the enemy. Ensign Brooks was asked to check his identification of the ships. He flew lower, and at 06:47 signalled:
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            	"I CAN SEE THE PAGODA MASTS . . "


            	(Hornfischer 2004).

          


          Within minutes crewmen on the ships of Taffy 3 could also see those pagoda masts - rising above the horizon. Shortly afterwards they saw vivid flashes as the Japanese battleships opened fire at extreme range.


          Kurita, mistaking the flattops ahead of him for fleet carriers of the Essex Class, therefore believed that he had the main body of the US Third Fleet under his guns. At this point it probably seemed to him that he had thus been given an unprecedented, and golden, opportunity.


          When his task unit came under attack, Rear Admiral Clifton Sprague directed his carriers to turn and launch their planes, then make for the cover of a rain squall to the east. He ordered the destroyers and DEs to make a smoke screen to conceal the retreating carriers. As they did so they drew heavy fire.


          The unequal nature of the battle may be conveyed by the fact that Yamato - the largest and most powerful battleship ever to see surface combat - alone displaced as much as all of Taffy3's ships put together.


          (Sources for this subsection: Morison 1956, Cutler 2001, Hornfischer 2004).


          


          Johnston's counterattack


          Concerned about the threat from the incoming fire, Lieutenant Commander Ernest E. Evans, commanding officer of the destroyer USS Johnston, the ship closest to the Japanese formation, suddenly took his destroyer in a direct attack on the enemy force. Johnston was a 2100-ton vessel of the Fletcher Class, armed with five 5-inch (127mm) guns, 40mm and 20mm light anti-aircraft guns, and ten 21-inch Mark-15 torpedoes. It was only with the torpedoes that she stood any serious chance of inflicting crippling damage on an enemy battleship.


          Weaving to avoid the shells, steering towards their splashes, Johnston advanced on the heavy cruiser Kumano, flagship of Vice Admiral Shiraishi's Cruiser Division 7, to make a torpedo attack. When she was 10miles (17km) from Kumano, her 5-inch (127mm) guns rained shells on the cruiser's bridge and upper deck (where they could do some damage, whereas they would not penetrate the armor of the ship's hull). Johnston closed in and then launched all ten of her torpedoes, making a hit which blew the bow off Kumano and also took her sister cruiser Suzuya out of the fight as she stopped to assist.


          From seven miles (11km) away, the battleship Kongō sent a 14-inch shell through the Johnstons upper deck and engine room. Johnstons speed was cut to less than half, while the after gun turrets lost power. Then three 6-inch shells, possibly from Yamatos secondary batteries, struck Johnstons bridge, killing many, and wounding Commander Evans. The bridge was abandoned, and Evans then steered the ship from the aft steering column.


          Encouraged by the Johnston's attack, Sprague had given the order "small boys attack", sending Taffy3's other destroyers into the assault. Meanwhile Johnston's damage-control teams were able to restore power to two of the three after turrets, and Evans then turned Johnston around, re-entering the fight.
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          (Morison 1956, Hornfischer 2004).


          


          Hoel and Heermann counterattack


          Taffy 3's two other destroyers - Hoel and Heermann - now attacked the Japanese line with suicidal determination, drawing fire and disrupting the Japanese formation as ships turned to avoid torpedoes. The Yamato found herself threatened by two spreads of torpedoes probably launched from Heermann. Instead of turning her towards the torpedoes and attempting to 'comb' their tracks, her commanding officer (Rear Admiral Ugaki) was ordered by Kurita to turn away, and for ten minutes she steamed northwards, away from the battle, unable to turn back for fear of presenting her beam to the torpedoes. Heermann, meanwhile, closed with the other Japanese battleships, advancing so close to her targets that they could not fire, either due to the inability to depress their main guns sufficiently, or else for fear of hitting their own ships.


          Hoel had closed with the nearest enemy battleship, Kongō, and fired a spread of torpedoes at a range of 9,000 yards (8.2 km). Kongō was, like Yamato, forced to turn away for several minutes. Hoel was quickly hit and disabled. Nonetheless she engaged a group of heavy cruisers, closing with their leader, Haguro, and launching her remaining torpedoes. She is thought to have made at least one hit. The destroyer was now surrounded and overwhelmed by the fire of Kongō and the heavy cruisers. She sank at 08:55.


          253 of Hoel's crew died with their ship. Commander Kinterberger observed 'Fully cognizant of the inevitable result of engaging such vastly superior forces, these men performed their assigned duties coolly and efficiently until their ship was shot from under them.'


          (Morison 1956, Hornfischer 2004).


          


          Samuel B. Roberts counterattacks


          At 07:35, the destroyer escort USS Samuel B. Roberts turned and headed towards the Japanese ships. She had only two 5-inch (127mm) guns and three torpedoes, compared with five and ten respectively on the full-sized destroyers. Nonetheless she unflinchingly attacked the heavy cruiser Chōkai. With smoke as cover, the Roberts steamed to within two and a half miles (4km) of the cruiser. Once within range Roberts launched her three torpedoes, scoring a hit. She then fought with the Japanese ships for an hour, firing over 600 5-inch shells, and raking the enemy upperworks with her light anti-aircraft guns. At 08:51 the Japanese finally made two hits, the second of which destroyed the aft gun turret. With her remaining 5-inch (127mm) gun, she set the bridge of the cruiser Chikuma on fire, before being hit by three 14 inch shells from the Kongō. At 09:35 the order was given to abandon ship, and Roberts sank 30 minutes later, with the loss of 89 of her crew.
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          (Morison 1956, Hornfischer 2004).


          


          Air counterattacks, escort carriers under fire - Gambier Bay sinks


          Meanwhile, Thomas Sprague had ordered his three task units to launch their aircraft equipped with whatever weapons they had available, even if these were only machine guns or depth charges. After many aircraft expended their ammunition they made dry runs to threaten and distract the Japanese warships and their gunners.


          The air counterattacks were almost unceasing, and some, especially several of the strikes launched from Stump's task unit 77.4.2, were relatively heavy. Serious damage was done to many of the Japanese ships. Two of Kurita's heavy cruisers - Chikuma and Suzuya - were destroyed as a result of this onslaught, mainly by the efforts of torpedo-carrying TBM Avengers. Air attack (this time with 500-pound bombs) also played a part in the destruction of a third, the Chōkai.


          The carriers of Taffy 3 had turned south and retreated through the shellfire. For much of the action Kurita's ships were using armor-piercing (AP) shells which passed through the thin-skinned escort carriers without detonating. A change to High Explosive (HE) shells resulted in the Gambier Bay, at the rear of the American formation, being holed, slowed, and finally sunk, while most of the other carriers were damaged. Even so their single stern-mounted five-inch (127mm) guns were returning fire, and with some effect.


          (Morison 1956, Hornfischer 2004).


          


          The End of Johnston


          The tide eventually turned against Taffy3's destroyers. Two hours into the attack, Comdr. Evans aboard the Johnston - spotting a line of four destroyers led by the light cruiser Yahagi making a torpedo attack on the fleeing carriers - moved to intercept them. Johnston poured fire on the attacking group, forcing them to launch their torpedoes prematurely, missing the carriers. Their gunfire then turned to the weaving Johnston. At 09:10 the Japanese made a direct hit on one of her forward turrets, knocking it out and setting off many of the stored 5-inch shells. Her damaged engines stopped, leaving her dead in the water. The Japanese destroyers closed in on this sitting target, and the Johnston was hit so many times that one survivor recalled 'they couldn't patch holes fast enough to keep her afloat'. At 09:45 Comdr. Evans finally gave the order to abandon ship. The Johnston sank 25minutes later with the loss of 186 of her crew. Commander Evans abandoned ship with his crew, but was never seen again. He was posthumously awarded the Medal of Honour.


          (Morison 1956, Hornfischer 2004).


          


          The surface action ends, Kurita withdraws - and escapes


          At 09:20 - just as it seemed the end was near for Taffy 3, and probably for the other escort carrier units as well - Kurita suddenly broke off the fight and, giving the order 'all ships, my course north, speed 20', retreated towards San Bernadino Strait. Some of his ships were not seriously damaged, but the air and destroyer attacks had broken up his formations and he had lost control of the battle. Three of his heavy cruisers had been sunk, and the determined resistance had convinced him that persisting with his attack would only cause him further losses. Almost all of his surviving force succeeded in making their escape through San Bernadino Strait - Halsey and the Third Fleet battleships arrived too late to cut him off. Nagato, Haruna and Kongō had been severely damaged by the torpedoes of Taffy 3's escorts. Kurita had begun the battle with five battleships. On their return to their bases, only Yamato remained battle-worthy.


          
            [image: USS St. Lo explodes after kamikaze strike]

            
              USS St. Lo explodes after kamikaze strike
            

          


          (Morison 1956, Hornfischer 2004).


          


          Kamikaze attack


          As the desperate surface action was coming to an end Vice Admiral Takijirō Ōnishi had put his 'Special Attack Force' into operation, launching kamikaze attacks against the Allied ships in Leyte Gulf and the escort carrier units off Samar. At 10:51 St.Lo of Taffy 3 was hit by a kamikaze aircraft. Its bomb detonated, causing gasoline fires and a series of explosions. St. Lo sank at around 11:20.


          (Morison 1956, Hornfischer 2004).


          


          Losses


          Two escort carriers, the destroyers Hoel and Johnston, and the destroyer escort Samuel B. Roberts had been sunk - four other American ships were damaged. The destroyer Heermann, despite her unequal fight with the enemy force, finished the battle with only six of her crew dead.


          As a result of communication errors and other failures, a very large number of survivors from Taffy3 were not rescued for several days. Many died unnecessarily as a consequence of this long delay.


          In total over one thousand sailors and aircrew of the escort carrier units were lost.


          (Morison 1956, Hornfischer 2004).


          


          The Battle of/off Cape Engao (25-26 October)
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          Ozawa's "Northern Force" contained four aircraft carriers ( Zuikaku  the last survivor of the six carriers which had attacked Pearl Harbour in 1941  the light carriers Zuihō, Chitose, and Chiyoda), two World War I battleships partially converted to carriers ( Hyūga and Ise  the two after turrets had been replaced by a hangar, aircraft handling deck and catapult, but neither battleship carried any aircraft in this battle), three light cruisers ( Ōyodo, Tama, and Isuzu), and nine destroyers. His force had only 108 aircraft in all. (Morison 1956).


          Ozawa's force was not located until 16:40 on 24 October, largely because Sherman's Task Group 38.3, which as the northernmost of Halsey's groups was responsible for searches in this sector, had been too involved with attacking Kurita and defending itself against the air strikes from Luzon. On the evening of 24 October Ozawa intercepted an American signal describing Kurita's withdrawal. He therefore began to withdraw his force as well, but at 20:00 Toyoda Soemu ordered all forces to the attack, 'counting on divine assistance'. Ozawa therefore turned southwards again - towards Third Fleet.


          Halsey was convinced that the Northern Force was the main threat, and was determined to seize what he saw as an almost perfect opportunity to destroy Japan's remaining carrier strength. Believing that the Japanese Centre Force had been neutralized by Third Fleet's air strikes on 24 October in the Battle of the Sibuyan Sea, and that its remnants were retiring to Brunei, Halsey radioed "Central Force heavily damaged according to strike reports. Am proceeding north with three groups to attack carrier forces at dawn." (Morison 1956).


          The force which Halsey was taking north with him - three groups of Mitscher's Task Force 38 - was overwhelmingly stronger than the Japanese Northern Force. Between them these groups had five large fleet carriers ( Intrepid, Franklin, Lexington, Enterprise, and Essex), five light fleet carriers ( Independence, Belleau Wood, Langley, Cabot, and San Jacinto), six battleships ( Alabama, Iowa, Massachusetts, New Jersey, South Dakota, and Washington), eight cruisers (two heavy and six light), and more than forty destroyers. The air groups of the ten US carriers present contained a total of more than six hundred aircraft. (Morison 1956).


          At 02:40 on 25 October Halsey 'officially' formed Task Force 34, built around the Third Fleet's six battleships and commanded by Vice Admiral Lee. As the dawn approached the ships of Task Force 34 drew ahead of the carrier groups. Halsey's intention was follow up Mitscher's initial air strikes with the heavy gunfire of Lee's battleships. (Morison 1956).
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          Around dawn on 25 October Ozawa launched 75 aircraft to attack the Third Fleet. Most of these were shot down by the American combat air patrols, and no damage was done to the US ships. A handful of surviving Japanese planes made their way to land bases on Luzon.


          During the night Halsey had passed tactical command of Task Force 38 to Admiral Marc Mitscher, who ordered the American carrier groups to launch their first strike wave, of 180 aircraft, at dawn - before the Northern Force had been located. When the search aircraft made contact at 07:10 this strike wave was orbiting ahead of the task force. At 08:00, as the attack went in, its escorting fighters destroyed Ozawa's combat air patrol of about 30 planes. The US air strikes continued until the evening, by which time Task Force 38 had flown 527 sorties against the Northern Force, sinking Zuikaku, the light carriers Chiyoda and Zuihō, and the destroyer Akitsuki. Chiyoda was lost with all hands. The light carrier Chitose was crippled, as was the cruiser Tama. Ozawa transferred his flag to the light cruiser Ōyodo.


          (Woodward 1947, Fuller 1956, Morison 1956, Cutler 2001).


          


          The Crisis - Seventh Fleet's calls for help


          Shortly after 08:00 desperate messages calling for assistance began to come in from Seventh Fleet. One from Kinkaid, sent in plain language, read: "MY SITUATION IS CRITICAL. FAST BATTLESHIPS AND SUPPORT BY AIR STRIKES MAY BE ABLE TO KEEP ENEMY FROM DESTROYING CVES AND ENTERING LEYTE." Halsey recalled in his memoirs that he was shocked at this message, recounting that the radio signals from the Seventh Fleet had come in at random and out of order due to a backlog in the signals office. It seems that he did not receive this vital message from Kinkaid until around 10:00. Halsey later claimed that he knew Kinkaid was in trouble, but had not dreamed of the seriousness of this crisis.


          One of the most alarming signals from Kinkaid reported that, after their action in Surigao Strait, Seventh Fleet's own battleships were critically low on ammunition. Even this failed to persuade Halsey to send any immediate assistance to Seventh Fleet (Woodward 1947, Fuller 1956, Morison 1963). In fact the Seventh Fleet battleships were not as short of ammunition as Kinkaid's signal implied (Morison 1956), but Halsey did not know this.


          From 3,000 miles (5,000 km) away in Pearl Harbour, Admiral Nimitz had been monitoring the desperate calls from Taffy 3, and sent Halsey a terse message: "TURKEY TROTS TO WATER GG FROM CINCPAC ACTION COM THIRD FLEET INFO COMINCH CTF SEVENTY-SEVEN X WHERE IS RPT WHERE IS TASK FORCE THIRTY FOUR RR THE WORLD WONDERS" The first four words and the last three were "padding" used to confuse enemy listeners (the beginning and end of the true message was marked by double consonants). The communications staff on Halsey's flagship correctly deleted the first section of padding but mistakenly retained the last three words in the message finally handed to Halsey. The last three words, probably selected by a communications officer at Nimitz' headquarters, may have been meant as a loose quote from Tennyson's poem on "The Charge of the Light Brigade," suggested by the coincidence that this day, 25 October, was the ninetieth anniversary of the Battle of Balaklava - and was not intended as a commentary on the current crisis off Leyte. Halsey, however, when reading the message, thought that the last words - 'THE WORLD WONDERS' - were a biting piece of criticism from Nimitz, threw his cap to the deck and broke into "sobs of rage." Rear Admiral Carney, his Chief of Staff, confronted him, telling Halsey "Stop it! What the hell's the matter with you? Pull yourself together."


          Eventually, at 11:15, more than two hours after the first distress messages from Seventh Fleet had been received by his flagship, Halsey ordered Task Force 34 to turn around and head southwards towards Samar. At this point Lee's battleships were almost within gun range of Ozawa's force. Two-and-a-half hours were then spent refuelling Task Force 34's accompanying destroyers (Morison 1956).


          After this bizarre and perverse succession of delays it was too late for Task Force 34 to give any practical help to Seventh Fleet, other than to assist in picking up survivors from Taffy 3, and too late even to intercept Kurita's force before it made its escape through San Bernardino Strait.


          Nevertheless, at 16:22, in a desperate and even more belated attempt to intervene in the events off Samar, Halsey formed a new Task Group (TG 34.5) under Rear Admiral Badger, built around Third Fleet's two fastest battleships (Iowa (BB-61)and New Jersey (BB-62) - ships capable of a speed of more than 32 knots) and Task Force 34's three cruisers and eight destroyers, and sped southwards - leaving Lee and the other four battleships to follow. As Morison observes, if Badger's group had succeeded in intercepting the Japanese Centre Force it would then have been seriously outgunned by Kurita's battleships (Morison 1956).


          Cruisers and destroyers of Task Group 34.5 did, however, encounter and sink, off San Bernadino Strait, the destroyer Nowaki  the last straggler from Centre Force.


          (Woodward 1947, Fuller 1956, Morison 1956, Cutler 2001).


          


          Battle of Cape Engano - Final Actions


          When Halsey turned Task Force 34 southwards at 11:15 he detached a task group (of four of its cruisers and nine of its destroyers) under Rear Admiral DuBose, and reassigned this to Task Force 38. At 14:15 Mitscher ordered DuBose to pursue the remnants of the Japanese Northern Force. His cruisers finished off the light carrier Chiyoda at around 17:00, and at 20:59 his ships sank the destroyer Hatsuzuki after a very stubborn fight. (Morison 1956).


          When Admiral Ozawa learned of the deployment of DuBose's relatively weak task group he ordered the battleships Ise and Hyūga to turn southwards and attack it. However, the battleships failed to locate DuBose's group - which would (like those of Badger's Task Group 34.5 had it succeeded in intercepting Kurita's force) have been heavily outgunned. Halsey's withdrawal of all six of Lee's battleships in his forlorn and belated attempt to assist Seventh Fleet had now, absurdly, rendered Task Force 38 vulnerable to a surface counterattack by the Northern Force.


          At about 23:10 the American submarine Jallao torpedoed and sank the light cruiser Tama of Ozawa's force. This was the last act of the Battle of Cape Engano, and - apart from some final air strikes on the retreating Japanese forces on 26 October - the conclusion of the Battle for Leyte Gulf.


          (Woodward 1947, Fuller 1956, Morison 1956, Cutler 2001).


          


          Criticism of Halsey


          
            [image: Admiral William F. 'Bill' Halsey - Commander US Third Fleet at Leyte Gulf]

            
              Admiral William F. 'Bill' Halsey - Commander US Third Fleet at Leyte Gulf
            

          


          Halsey was criticized for his decision to take Task Force 34 north in pursuit of Ozawa, and for failing to detach it when Kinkaid first appealed for help. A piece of US Navy slang for Halsey's actions is 'Bull's Run,' a phrase combining Halsey's newspaper nickname "Bull" (in the US Navy he was known as 'Bill' Halsey) with an allusion to the Battle of Bull Run in the American Civil War.


          In his dispatch after the battle, Halsey justified the decision as follows:


          
            	"Searches by my carrier planes revealed the presence of the Northern carrier force on the afternoon of 24 October, which completed the picture of all enemy naval forces. As it seemed childish to me to guard statically San Bernardino Strait, I concentrated TF 38 during the night and steamed north to attack the Northern Force at dawn.

          


          
            	I believed that the Centre Force had been so heavily damaged in the Sibuyan Sea that it could no longer be considered a serious menace to Seventh Fleet."


            	(Morison 1956 - emphasis added by contributor).

          


          Halsey also argued that he had feared that leaving Task Force 34 to defend the strait without carrier support would have left it vulnerable to attack from land-based aircraft, while leaving one of the fast carrier groups behind to cover the battleships would have significantly reduced the concentration of air power going north to strike Ozawa.


          However, Morison states that Admiral Lee told him that he would have been fully prepared for the battleships to cover San Bernardino Strait without any carrier support. (Morison 1956).


          Moreover, if Halsey had been in proper communication with Seventh Fleet it would have been entirely practicable for the escort carriers of Task Force 77 to provide adequate air cover for Task Force 34 - a much easier matter than it would be for those escort carriers to defend themselves against the onslaught of Kurita's heavy ships.


          It may be argued that the fact that Halsey was aboard one of the battleships, and "would have had to remain behind" with Task Force 34 (while the bulk of his fleet charged northwards to attack the Japanese carriers) may have contributed to this decision. However, it would have been perfectly feasible (and logical) to have taken one or both of Third Fleet's two fastest battleships (Iowa and/or New Jersey) with the carriers in the pursuit of Ozawa, while leaving the rest of the Battle Line off San Bernardino Strait. (Indeed, Halsey's original plan for the composition of Task Force 34 was that it would contain only four, not all six, of the Third Fleet's battleships). Therefore, to guard San Bernardino Strait with a powerful battleship force would not have been incompatible with Halsey's personally going north aboard the New Jersey.


          It does seem likely that Halsey was strongly influenced by his Chief of Staff, Rear Admiral Robert "Mick" Carney, who was also wholeheartedly in favour of taking all Third Fleet's available forces northwards to attack the Japanese carrier force.


          Clifton Sprague, commander of Task Unit 77.4.3 in the battle off Samar, was later bitterly critical of Halsey's decision, and of his failure to clearly inform Kinkaid and Seventh Fleet that their northern flank was no longer protected:


          
            In the absence of any information that this exit [of the San Bernardino Strait] was no longer blocked, it was logical to assume that our northern flank could not be exposed without ample warning.

          


          Regarding Halsey's failure to turn Task Force 34 southwards when Seventh Fleet's first calls for assistance off Samar were received, Morison writes:


          
            If TF 34 had been detached a few hours earlier, after Kinkaid's first urgent request for help, and had left the destroyers behind, since their fueling caused a delay of over two hours and a half, a powerful battle line of six modern battleships under the command of Admiral Lee, the most experienced battle squadron commander in the Navy, would have arrived off San Bernardino Strait in time to have clashed with Kurita's Centre Force ... Apart from the accidents common in naval warfare, there is every reason to suppose that Lee would have crossed Kurita's T and completed the destruction of Centre Force.

          


          Instead, as Morison also observes:


          
            	The mighty gunfire of the Third Fleet's Battle Line, greater than that of the whole Japanese Navy, was never brought into action except to finish off one or two crippled light ships. (Morison 1956, pp. 336-7  Emphasis added by contributor)

          


          
            	(Note - Task Group 34.5 in fact only finished off the straggling destroyer Nowaki, and this was not achieved by the battleships, but rather by their accompanying cruisers and destroyers) (Source: US Naval Historical Centre http://www.history.navy.mil/).

          


          Perhaps the most telling comment is made laconically by Vice Admiral Lee in his action report as Commander of Task Force 34 -


          
            No battle damage was incurred nor inflicted on the enemy by vessels while operating as Task Force Thirty-Four.

          


          
            	Task Force 34 Action Report: 6 October 1944 - 3 November 1944

          


          
            	(Main sources for this section: Woodward 1947, Fuller 1956, Morison 1956, Cutler 2001, Hornfischer 2004).

          


          


          Aftermath
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          The battle of Leyte Gulf secured the beachheads of the U.S. Sixth Army on Leyte against attack from the sea. However, much hard fighting would be required before the island was completely in Allied hands at the end of December 1944: the Battle of Leyte on land was fought in parallel with an air and sea campaign in which the Japanese reinforced and resupplied their troops on Leyte while the Allies attempted to interdict them and establish air-sea superiority for a series of amphibious landings in Ormoc Bay  engagements collectively referred to as the Battle of Ormoc Bay. (Morison 1956).


          The Imperial Japanese Navy had suffered its greatest loss since the Meiji Restoration. Its failure to dislodge the Allied invaders from Leyte meant the inevitable loss of the Philippines, which in turn meant that Japan would be all but cut off from her occupied territories in Southeast Asia. These territories provided resources which were vital to Japan, in particular the oil needed for her ships and aircraft, and this problem was compounded because the shipyards, and sources of manufactured goods such as ammunition, were in Japan itself. Finally, the loss of Leyte opened the way for the invasion of the Ryukyu Islands in 1945. (Fuller 1956, Morison 1956).


          The major surface ships had returned to their bases to languish, entirely or almost entirely inactive, for the remainder of the war. The only major operation by its surface ships between the Battle for Leyte Gulf and the Japanese surrender was the disastrous and doomed sortie in April 1945 (part of Operation Ten-Go), in which the battleship Yamato and her escorts were destroyed by American carrier aircraft.


          The first use of kamikaze aircraft took place following the Leyte landings. A kamikaze hit the Australian heavy cruiser HMAS Australia on 21 October. Organized suicide attacks by the "Special Attack Force" began on 25 October during the closing phase of the Battle off Samar, causing the destruction of the escort carrier USS St. Lo.


          J.F.C. Fuller, in his 'The Decisive Battles of the Western World', writes of the outcome of Leyte Gulf:


          
            The Japanese fleet had [effectively] ceased to exist, and, except by land-based aircraft, their opponents had won undisputed command of the sea.

          


          When Admiral Ozawa was questioned . . after the war he replied 'After this battle the surface forces became strictly auxiliary, so that we relied on land forces, special [Kamikaze] attack, and air power . . there was no further use assigned to surface vessels, with the exception of some special ships'.


          
            	And Admiral Yonai, the Navy Minister, said that he realised that 'the defeat at Leyte 'was tantamount to the loss of the Philippines' . .

          


          
            	As for the larger significance of the battle, he said ' I felt that it was the end .' (Fuller 1956).

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Battle_of_Leyte_Gulf"
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              	Battle of Marathon
            


            
              	Part of the Greco-Persian Wars
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              The plain of Marathon today
            


            
              	
                
                  
                    	Date

                    	September 490 BC
                  


                  
                    	Location

                    	Marathon, Greece
                  


                  
                    	Result

                    	Athenian victory.
                  


                  
                    	Territorial

                    changes

                    	Persians fail to conquer Attica.
                  

                

              
            


            
              	Belligerents
            


            
              	Athens,

              Plataea

              	Achaemenid Empire
            


            
              	Commanders
            


            
              	Miltiades the Younger,

              Callimachus ,

              Arimnestus

              	Datis ?,

              Artaphernes
            


            
              	Strength
            


            
              	7,000 to 10,000 Athenians,

              1,000 Plataeans

              	20,000 to 60,000 a
            


            
              	Casualties and losses
            


            
              	192 Athenians,

              11 Plataeans (Herodotus)

              	6,400,

              7 ships captured (Herodotus)
            


            
              	a These are modern consensus estimates. Ancient sources give numbers ranging from 20,000 to 60,000, though these numbers may not be accurate due to a modern perception that ancient historians may have exaggerated Persian numbers.
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          The Battle of Marathon ( Greek: ά ῡ ῶ, Mach tou Marathnos) during the Greco-Persian Wars took place in 490 BC and was the culmination of King Darius I of Persia's first full scale attempt to conquer the remainder of Greece and incorporate it into the Persian Empire, which would secure the weakest portion of his western border. Most of what is known of this battle comes from the Greek historian Herodotus in his Histories. In Persian sources, there is no mention of such a battle, but then again there are very few surviving Achaemenid Persian sources in general.


          According to re-written Greek and Latin manuscripts that are estimated to be about a thousand years old and are attributed to Ancient Greek historians, Darius first sent Mardonius, in 492 BC, via a land route to Europe to strengthen Persia's hold of Thrace and Macedon, which had been weakened by the Ionian Revolt. Although successful, most of this force perished in a storm off Mount Athos, and the remainder was forced to return to Asia, losing men along the way. In 490 BC, Datis and Artaphernes were sent in a maritime operation to subjugate the Cyclades islands in the central Aegean and punish Eretria and Athens for their assistance in the Ionian Revolt. Eretria was besieged and fell; the fleet then landed in Marathon bay. There they were defeated by a small force of Athenian and Plataean hoplites, despite their numerical advantage. The long run of Pheidippides, the messenger who conveyed news of the victory to Athens, became the inspiration for the marathon race, which was first staged at the 1896 Olympic Games.


          


          Background


          In 511 BC, with the aid of Cleomenes I, King of Sparta, the Athenian people expelled Hippias, the tyrant ruler of Athens. With Hippias' father Peisistratus, the family had ruled for 36 out of the previous 50 years and intended to continue Hippias' rule. Hippias fled to Sardis to the court of the nearest Persian satrap, Artaphernes, and promised control of Athens to the Persians if they were to restore him. When the Athenians demanded he be expelled, the satrap suggested they restore him to power. This gave assistance, in the form of 20 boats, to the Ionian cities embroiled in the Ionian Revolt (499 BC494 BC). Hippias had probably fled to the court of King Darius during the revolt.


          The city of Eretria had also given assistance to the Ionians. Though the assistance sent by the two cities was not very effective, it alarmed Darius and he wished to punish the cities. In 492 BC, he dispatched an army under the command of his son-in-law, Mardonius, to Greece. Mardonius conquered Thrace and thus compelled Alexander I of Macedon to relinquish his kingdom again to Persia. However, while in route south to the Greek city-states, the Persian fleet was wrecked in a storm in Cape Athos, losing 300 ships and 20,000 men. Mardonius was forced to retreat to Asia. Attacks by Thracian tribes inflicted losses on the retreating army.


          Darius learned, perhaps through Hippias, that the Alcmaeonidae, a powerful Athenian family, were opposed to Miltiades, who at the time was the most prominent politician of Athens. While they were not ready to help reinstate Hippias (they had helped overthrow him), they probably believed a Persian victory was inevitable and wanted to secure a better position in the new political regime that was to follow the Persian conquest of Athens. Darius wished to take advantage of this situation to conquer Athens, which would isolate Sparta and, by handing him the remainder of the Greeks in the Aegean, would consolidate his control over Ionia. In order for the Athenians to revolt, two things would need to happen: the populace would need to be encouraged to revolt, and the Athenian army would have to leave Athens so that they could not crush the revolt.


          Darius decided to send a purely maritime expedition led by Artaphernes, son of the satrap to whom Hippias had fled and Datis, a Median admiralMardonius had been injured in the prior campaign and had fallen out of favourwith the intention to punish Naxos (whose resistance to Persian attack in 499 BC led to the Ionian revolt) and force Eretria and Athens to submit to Darius or be destroyed.


          


          Size of opposing forces
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          According to Herodotus, the fleet sent by Darius consisted of 600 triremes, whereas, according to Cornelius Nepos, there were only 500. The historical sources do not reveal how many transport ships accompanied them, if any. According to Herodotus, 3,000 transport ships accompanied 1,207 ships during Xerxes' invasion in 480 BC. Stecchini estimates the whole fleet comprised 600 ships altogether: 300 triremes and 300 transports; while Peter Green says there were 200 triremes and 400 transports. Ten years earlier, 200 triremes failed to subdue Naxos, so a 200 or 300 trireme fleet is perhaps inadequate for all three objectives.


          Herodotus does not estimate the size of either army. Of the Persian army, he says they were a large infantry that was well packed. Among ancient sources, the poet Simonides, another near-contemporary, says the campaign force numbered 200,000; while a later writer, the Roman Cornelius Nepos estimates 200,000 infantry and 10,000 cavalry, of which only 100,000 fought in the battle, while the rest were loaded into the fleet that was rounding Cape Sounion; Plutarch and Pausanias both independently give 300,000, as does the Suda dictionary; Plato and Lysias assert 500,000; and Justinus 600,000.


          Modern historians have also made various estimates. As Kampouris has noted, if the 600 ships were warships and not transport ships, with 30 epibates soldiers in each shipthe ships' foot soldiers that formed and defended from boarding parties during the sea battles(typical for Persian ships after the Battle of Lade; this was how many they had during Xerxes' invasion), the number 18,000 is attained for the troops. But since the fleet did have transport ships, it must have at least carried the Persian cavalry. Whereas Herodotus claims the cavalry was carried in the triremes, the Persian fleet had dedicated ships for this undertaking, and according to Ephorus, 800 transports accompanied Xerxes' invasion fleet 10 years later. Estimates for the cavalry are usually in the 1,0003,000 range, though as noted earlier Cornelius Nepos gives 10,000.
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          Other modern historians have proposed other numbers for the infantry. Bengtson estimates there were no more than 20,000 Persians; Paul K. Davis estimates there were 20,000 Persians; Martijn Moerbeek estimates there were 25,000 Persians; How & Wells estimate 40,000 Persians landed in Marathon; Bussolt and Glotz talk of 50,000 battle troops; Stecchini estimates there to have been 60,000 Persian soldiers in Marathon; Kleanthis Sandayiosis talks of 60,000 to 100,000 Persian soldiers; while Peter Green talks of 80,000 including the rowers; and Christian Meier talks of 90,000 battle troops. Scholars estimating relatively small numbers for Persian troops argue that the army could not be very big in order to fit in the ships. The counterargument of scholars who claim large numbers is that if the Persian army was small, then the Eretrians combined with the Athenians and Plateans could match it, and possibly have sought battle outside Eretria. Naxos alone could field "8,000 shields" in 500 BC and with this force successfully defended against the 200-ship Persian invasion 10 years earlier.


          Modern historians favour that the whole Greek army numbered c. 10,000 hoplites, with the Athenian hoplites numbered at c. 9,000 and the little Platean contingent at c. 1,000 men. Others have given around 7,0008,000, for the whole Greek army and others 11.000 while Justinus and Cornelius Nepos both give 10,000 as the number of the Greeks. According to the Suda Dictionary Herodotus tells us that at the battle of Plataea eleven years later the Athenians sent 8,000 hoplites while others were at the same time engaged as epibates in the fleet that later fought at the battle of Mycale. Pausanias noticed in the trophy of the battle the names of former slaves who were freed in exchange for military services. Also, it is possible that metics, non-Athenian Greeks residing in Athens, were drafted since they had military obligations to Athens in times of great emergency (for example in 460 BC). However, for Marathon, this is not mentioned by any surviving source, and their number in Athens was not as significant in 490 BC as it became later in the century when Athens became head of the Delian League.


          Athens at that time could have fielded at least four times the force it did had it also chosen to send light troops consisting of the lower classes, for ten years later at the Battle of Salamis it had a 180 trireme fleet that was manned by 32,000 rowers, and had lost some 90 ships earlier in the Battle of Artemisium. Why this did not happen has been subject to speculation. Kampouris, among others, notes that the political leanings of the lower classes were unreliable. After the Ionic revolt had shown the general unreliability of tyrants to the Persian empire, Artaphernes, in 494 BC, had changed the regime of the Ionian city-states from tyranny to democracy, thus setting an example that was later copied, among others, by the Second Athenian Alliance and Alexander the Great. There the power rested on the poor with the Persian army in place to rein in any move that threatened Persia's position. Some of the poor who remembered Peisistratus well, since he had given them jobs, probably hoped for a victory of the Persians and a change in regime to give them more power, which is one of the reasons Hippias ordered the landing in Marathon where the vast majority of local inhabitants were from these social classes. On the other hand, the Persian army hoped for an internal revolution in Athens so as to have an easy victory as in Eretria.


          


          Before the battle


          


          For five days, the armies peacefully confronted each other, hoping for developments, with the Athenian army slowly narrowing the distance between the two camps, with pikes cut from trees covering their sides against cavalry movements. Since time worked in favour of the Athenians, it probably was the Persian army that decided to move. On the sixth day, when Miltiades was the prytanevon general, a rather bureaucratic rank consistent with the duty officer of modern armieseither September 12 or possibly August 12 490 BC reckoned in the proleptic Julian calendarArtaphernes decided to move and attack Athens. The Athenians came to know from two Ionian defectors that the Persian cavalry was gone. Where and why, along with the Persian battle plan, has been a matter of debate. Several historians have supposed that this was either because the cavalry had boarded the ships, that it was inside the camp since it could not stay in the field during the night, or because it was moving along with the whole army among the northern route to reach the walls of Athens. It should be noted that Herodotus does not mention that the army was boarding the ships. Some light is given by the "ί ἰῖ" (=without cavalry) entry of the Suda dictionary. It states: "The cavalry left. When Datis surrendered and was ready for retreat, the Ionians climbed the trees and gave the Athenians the signal that the cavalry had left. And when Miltiades realized that, he attacked and thus won. From there comes the above-mentioned quote, which is used when someone breaks ranks before battle".


          According to Herodotus, by that point the generals had decided to give up their rotating leadership as prytanevon generals in favor of Miltiades. He chose the day his tribe was leading, for the attack, perhaps because he wanted to bear the full responsibility for the battle. He decided to move against the Persians very early in that morning. He ordered two tribes that were forming the centre of the Greek formation, the Leontis tribe led by Themistocles and the Antiochis tribe that was led by Aristides, to be arranged in the depth of 4 ranks while the rest of the tribes in the sides were in 8 men ranks. The distance between the two armies had narrowed to a distance not less than 8 stadia or about 1,500 meters, which they covered running shouting their war cry, "! !" (Eleleu, Eleleu), much to the surprise on the Persians who "in their minds they charged the Athenians with madness which must be fatal, seeing that they were few and yet were pressing forwards at a run, having neither cavalry nor archers." It is also a matter of debate whether the Greek army ran the whole distance or marched until they reached the limit of the archers' effectiveness, the "beaten zone", or roughly 200 meters, and then ran towards the ranks of their enemy. Proponents of the latter opinion note that it is very hard to run that large a distance carrying the heavy weight of the hoplitic armor, estimated at 32 kilograms (70.5 pounds). Proponents of the former opinion note the following arguments: the Ancient Greeksas indicated by the surviving statueswere in very good physical condition (the hoplite run had recently become an Olympic sport), and if they had run the entire distance, it would have been covered in about 5 minutes, whereas if they had marched, it would have probably taken 10, enough time for the Persians to react, which they did not.


          


          Composition and formation of Persian forces
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              Immortal lancers, detail from the archers' frieze in Darius' palace, Susa. Silicious glazed bricks, c. 510 BC. Louvre
            

          


          The bulk of Persian infantry were likely Takabara lightly armed archers. Several lines of evidence support this. First of all, Herodotus does not mention a shield wall in Marathon, that was typical of the heavier Sparabara formation, as he specifically mentions in the Battle of Plataea and the Battle of Mycale. Also, in the depiction of the Battle of Marathon in the Stoa that was dedicated a few years later in 460 BC when most veterans of the war were still alive, that is described by Pausanias, only Takabara infantry are depicted. Finally, it seems more likely that the Persians would have sent the more multipurpose Takabara soldiers for a maritime operation than the specialized Sparabara heavy (by Persian standards) infantry. The Takabara troops carried a small woven shield, probably incapable of withstanding heavy blows from the long spears of the hoplites. The usual tactic of the Persian army was for the archers to shoot volleys of arrows to weaken and disorganise their enemy, then their excellent cavalry moved in to deliver the coup de grace. On the other hand, the  ( aspis), the heavy shield of the hoplites, was capable of protecting the man who was carrying it (or more usually the man on his left) from both the arrows and the spears of its enemies. The Persians were also at a severe disadvantage due to the size of their weapons. Hoplites carried much longer spears than their Persian enemies, extending their reach as well as protecting them. Persian armies would usually have elite Iranian troops in the centre and less reliable soldiers from subject peoples on the sides of the formation. It is confirmed by Herodotus that this is how the Persian army was arrayed in the battlefield.


          During the Ionian revolt, the phalanx was seriously weakened by the arrows of the Persian archers before it reached hand-to-hand combat with themwhere it excelledbecause it moved slowly in order to maintain formation. This is why Miltiades, who had great experience with the Persian army since he was forced to follow it during its campaign in Scythia in 513 BC, ordered his army to run. This could have meant that they could end up fighting in disordered ranks. Herodotus, however, mentions in the description of the battle that the retreat of the center happened in order, meaning that the formation was not broken during the initial rush. This is supported by the fact that there were few casualties in that phase of the battle. The Greek centre was reduced to four ranks, from the normal eight. The wings maintained their eight ranks. If Miltiades only wanted to extend the line and prevent the Persian line from overlapping the Greeks, he would have weakened, uniformly, the whole army so as not to leave weak points. But Herodotus categorically states that it was a conscious decision to strengthen the sides probably in order to have a strong force to defeat the weaker-in-quality Persian sides.
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          The front of the Greek army numbered 250  2 (for the centre tribes) plus 125  9 (for the side tribes and the Plateans) = 1,625 men. If the Persians had the same density as the Greeks and were 10 ranks strong then the Persian army opposing the Greeks numbered 16,000 men. But if the front had a gap of 1.4 meters between soldiers compared to 1 meters for every Greek and had a density of 40 to 50 ranks as seems to be the maximum possible for the plainthe Persian army had even fought in 110 ranksthen the Persian army numbered 44,000 to 55,000. If the Persian front numbered 2,000 men and they fought in 30 ranks (as Xenophon in Cyropaedia claims) they numbered 60,000. Kampouris suggests it numbered 60,000 since that was the standard size of a major Persian formation.


          


          The enemies engage in hand to hand combat
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          As the Greeks advanced, their strong wings drew ahead of the center, which retreated according to plan. The retreat must have been significant since Herodotus mentions that the centre retreated towards Mesogeia, not several steps. However, ranks did not break since the overall casualties were low, and most were sustained during the last phase of the battle. The Greek retreat in the centre, besides pulling the Persians in, also brought the Greek wings inwards, shortening the Greek line. The result was a double envelopment, and the battle ended when the whole Persian army, crowded into confusion, broke back in panic towards their ships and were pursued by the Greeks. The sides were left open so that the Persian ranks would break, since even a desperate army that maintained numerical advantage after a battle could still defeat its enemy. Some, unaware of the local terrain, ran towards the swamps where they drowned.


          Herodotus records that 6,400 Persian bodies were counted on the battlefield, and it is unknown how many perished in the swamps. Also, seven Persian ships are mentioned captured though none are mentioned sunk. The Athenians lost 192 men and the Plateans 11, most during the final chase when their heavy armor proved a disadvantage. Among the dead was the polemarch Callimachus and the general Stesilaos. One story documents that Kynaigeirus, brother of the playwright Aeschylus who was also among the fighters, charged into the sea, grabbed one Persian trireme, and started pulling it towards shore. A member of the crew saw him, cut off his hand, and Kynaigeirus died.


          It seems that Aeschylus considered that his participation in Marathon was his greatest achievement in life (rather than his plays) since in his gravestone there was the following epigram:


          
            	ἰύ ὐί Ἀῖ ό ύ


            	ῆ ί ό έ


            	ἀὴ  ὐό ώ ἄ ἂ ἴ


            	ὶ ή ῆ ἐά


            	This tomb the dust of Aeschylus doth hide,


            	Euphorion's son and fruitful Gela's pride


            	How tried his valor, Marathon may tell


            	And long-haired Medes, who knew it all too well.

          


          According to Ctesias, Datis was slain at Marathon. Herodotus, however, has him alive after the battle returning a statue of Apollo to Delos that had earlier been removed by his army, though he does not mention him after the remnant of the army returned to Asia.


          


          Aftermath
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          As soon as Datis had put to sea, the two centre tribes stayed to guard the battlefield and the rest of the Athenians marched to Athens. A shield had been raised over the mountain near the battle plain, which was either the signal of a successful Alcmaeonid revolution or (according to Herodotus) a signal that the Persian fleet was moving towards Phaliro. They arrived in time to prevent Artaphernes from securing a landing. Seeing his opportunity lost, Artaphernes turned about and returned to Asia. On the next day, the Spartan army arrived, having covered the 220 kilometers (136.7 miles) in only three days. Some modern historians doubt they traveled so fast. The Spartans toured the battlefield at Marathon, and agreed that the Athenians had won a great victory.


          The Greek upset of the Persians, who had not been defeated on land for many decades (except by Samagaetes and Scythes, both nomad tribes), caused great problems for the Persians. The Persians were shown as vulnerable. Many subject peoples revolted following the defeat of their overlords at Marathon. Order was not restored for several years.


          The dead of Marathon were awarded by the Athenians the special honour of being the only ones who were buried where they died instead of the main cemetery of Athens in Kerameikos. On the tomb of the Athenians this epigram composed by Simonides was written:


          
            	ή ύ ί ώ


            	ό ή ό ύ

          


          which means


          
            	The Athenians, as defenders of the Hellenes, in Marathon


            	destroyed the might of the golden-dressed Medes

          


          (translation by Major General Dimitris Gedeon, HEAR)


          The tomb was excavated in the 1880s by German archaeologists. The team, however, did not include any anthropologists, and were therefore unable to determine the number of bodies in the tomb. The same team also found a ditch containing large numbers of hastily buried human bones which was identified as the burial place of the Persians.


          For the Athenians, the victory gave confidence to the people. Two years later ostracism was exercised for the first time, its first victim being a friend of Peisistratus.


          


          Conclusion


          Marathon was in no sense a decisive victory over the Persians. However, it was the first time the Greeks had bested the Persians on land, and "their victory endowed the Greeks with a faith in their destiny that was to endure for three centuries, during which western culture was born." (J.F.C. Fuller, A Military History of the Western World). John Stuart Mill's famous opinion is that the Battle of Marathon was more important an event for British history than the Battle of Hastings. Kampouris sees the battle as a failure of purely maritime operations, due to their inherent weaknesses.


          The longest-lasting legacy of Marathon was the double envelopment. Some historians have claimed it was random rather than a conscious decision by Miltiades. As they say, was it really Cannae before Cannae? In hoplitic battles, the two sides were usually stronger than the centre because either they were the weakest point (right side) or the strongest point (left side). However, before Miltiades (and after him until Epaminondas), this was only a matter of quality, not quantity. Miltiades had personal experience from the Persian army and knew its weaknesses. As his course of action after the battle shows (invasions of the Cyclades islands), he had an integrated strategy upon defeating the Persians, hence there is no reason he could have not thought of a good tactic. The double envelopment has been used ever since, such as when the German Army used a tactic at the battle of Tannenberg during World War I similar to that used by the Greeks at Marathon.


          


          Date of the battle


          Herodotus mentions for several events a date in the lunisolar calendar, of which each Greek city-state used a variant. Astronomical computation allows us to derive an absolute date in the proleptic Julian calendar which is much used by historians as the chronological frame. August Bckh in 1855 concluded that the battle took place on 11 September 490 BC in the Julian calendar, and this is the conventionally accepted date. However, this depends on when the Spartans held their festival and it is possible that the Spartan calendar was one month ahead of that of Athens. In that case the battle took place on 11 August 490 BC. If the battle really occurred in August, temperatures in the area typically reach over 30 degrees Celsius and thus make the marathon run event less plausible.


          


          Legends associated with the battle


          A victory that important against a superior enemy was bound to have consequences on religious life. Herodotus mentions that Pheidippides was visited by the god Pan on his way to Sparta for help. He asked why the Athenians did not honour him and Pheidippides promised that they would do so from then on. After the battle, a temple was built to him, and a sacrifice was annually offered. The festival of "Agroteras Thusia", (Thusia means sacrifice) was held at Agrae near Athens, in honour of Artemis Agrotera, in fulfillment of a vow made by the city, before the battle, to offer in sacrifice a number of goats equal to that of the Persians slain in the conflict. The number being so great, it was decided to offer 500 goats yearly until the number was filled. Xenophon notes that at his time, 90 years after the battle, goats were still offered yearly.


          Plutarch mentions that the Athenians saw Theseus, the mythical hero of Athens leading the army in full battle gear in the charge against the Persians and indeed he was depicted in the mural of the Poikele Stoa fighting for the Athenians along with the twelve gods and other heroes, Pausanias tells us that those who fought at Marathon:


          
            
              	

              	They say too that there chanced to be present in the battle a man of rustic appearance and dress. Having slaughtered many of the foreigners with a plough he was seen no more after the engagement. When the Athenians made enquiries at the oracle the god merely ordered them to honour Echetlaeus (He of the Plough-tail) as a hero. Pausanias 1.32.5

              	
            

          


          Furthermore Pausanias mentions that at times ghosts were seen and heard to engage in battle in Marathon. This phenomenon appears to have also been reported in the modern era: according to newspapers of the time in the year 1930, visitors to the region claimed to have heard a sound of metal clashes and screams coming from the battlefield. This event is usually mentioned in books about paranormal events in Greece and is usually associated with the drosoulites phenomenon of Southern Crete, though the scientific explanation given for the latter (a mirage from North Africa) can not explain the former event.


          Another tale from the conflict is of the dog of Marathon. Claudius Aelianus relates that one hoplite brought his dog to the Athenian encampment. The dog followed his master to battle and attacked the Persians at his master's side. He also informs us that this dog is depicted in the mural of the Poikile Stoa.


          


          Marathon run


          According to Herodotus, an Athenian runner named Pheidippides ran from Athens to Sparta to ask for assistance before the battle. This event was later turned into the popular legend that Pheidippides ran from Marathon to Athens.The traditional story relates that Pheidippides, an Athenian herald, ran the distance between the battlefield by the town of Marathon to Athens to announce the Greek victory over Persia in the Battle of Marathon (490 BC) with the word "Nenikēkamen!" (Attic: ή (We were victorious!) and died on the spot. Most accounts incorrectly attribute this story to the historian Herodotus, who wrote the history of the Persian Wars in his Histories (composed about 440 BC). The story first appears in Plutarch's On the Glory of Athens in the 1st century AD, who quotes from Heracleides of Pontus' lost work, giving the runner's name as either Thersipus of Erchius or Eucles. Lucian of Samosata (2nd century AD) also gives the story but names the runner Philippides (not Pheidippides). It should be noted that in some medieval codices of Herodotus the name of the runner between Athens and Sparta before the battle is given as Philippides and in a few modern editions this name is preferred.


          Another point of debate is the path taken by the runner. There are two exits from the battlefields. One is towards the south that follows modern-day Marathonos avenue leading through Pikermi over the pass of Stavros Agias Paraskevis and down modern day Messogeion avenue to Athens, which is 40.8 kilometers (25.3 miles) longfollowing the ancient roads, the modern road has been lengthened somewhat to accommodate vehicular traffic to and from Mesogeia. The other is towards the north, over the modern village of Vranas, up the relatively high mountain pass towards modern day Dionyssos and the northern suburbs of Athens, which is 34.5 kilometers (21.4 miles) long. It is more likely that the runner followed the safer, shorter but more tiring northern route than the longer but unsafe southern route. For the first modern marathon during the 1896 Olympics, the southern route was chosen probably because it was the main modern route between Marathon and Athens. That event was won by the Greek Spyros Loues who, being a local, knew that he had to conserve energy to pass the Stavros Agias Paraskevis pass, unlike his foreign competitors who were unaware of the terrain and abandoned the race there. The race today is run over a distance of 42.195kilometres (26.219mi).


          A popular legend about the battle and the run was recorded by Andreas Karkavitsas in the 19th century and also Linos Politis


          
            
              	

              	
                On the plain of Marathon there was once a big battle. Many Turks with many ships came to enslave the land and from there pass to Athens...

                The blood turned into a river, and reached from the roots of Vranas to Marathon on the other side. It reached the sea and painted the waves red. Lots of lamentation and evil took place. In the end the Greeks won... Then two men ran to bring the news to Athens. One of them went on horseback and the other on foot and in full gear. The rider went towards Halandri and the one on foot towards Stamata. Swift-footed he went up Aforesmos and down towards the village. As women saw him, they ran towards him:


                "Stop!" they shouted - stamata! (Greek for stop).


                They wanted to ask what happened in the battle. He stopped a moment to catch his breath and then took the road again. Finally he reaches Psychiko. There he was almost near death , his feet were shaking, he felt like falling down. But he composed himself, took a deep breath, continued and finally reached Athens.


                "We won," he said, and immediately he fell down and died. The rider had yet to come. But there where the foot runner stopped and took a breath is named after his act. The first village is called Stamata and the second Psychiko.

              

              	
            

          


          In popular culture


          
            	Robert Graves' poem The Persian Version ridicules the supposed Persian view of the battle as a "minor affair".


            	Alice Leader's 2004 children's novel Shield of Fire ( ISBN 9780141315287) focuses on the Persian invasion and the Battle of Marathon as seen by a young Greek girl.


            	The film The 300 Spartans refers to Marathon through spoken recollections by the character of Xerxes.


            	The Macintosh game Marathon loosely references the Battle of Marathon throughout the game.
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                    U.S. Douglas SBD Dauntless dive bombers about to attack the burning cruiser Mikuma for the third time.
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                          	June 4  June 7, 1942
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                          	Near Midway Atoll
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                          	Decisive American victory
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                    	Commanders
                  


                  
                    	Chester W. Nimitz

                    Frank J. Fletcher

                    Raymond A. Spruance

                    	Isoroku Yamamoto

                    Chuichi Nagumo

                    Tamon Yamaguchi 
                  


                  
                    	Strength
                  


                  
                    	3 carriers,

                    ~50 support ships,

                    233 carrier aircraft,

                    127 land-based aircraft

                    	4 carriers,

                    7 battleships,

                    ~150 support ships,

                    264 carrier aircraft,

                    16 floatplanes
                  


                  
                    	Casualties and losses
                  


                  
                    	1 carrier sunk,

                    1 destroyer sunk,

                    98 aircraft destroyed,

                    307 killed

                    	4 carriers sunk,

                    1 cruiser sunk,

                    264 carrier aircraft destroyed,

                    3,057 killed
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          The Battle of Midway was a major naval battle in the Pacific Theatre of World War II. It took place from June 4, 1942 to June 7, 1942, approximately one month after the Battle of the Coral Sea, about five months after the Japanese capture of Wake Island, and six months after the Empire of Japan's attack on Pearl Harbour that had led to a formal state of war between the United States and Japan. During the battle, the United States Navy defeated a Japanese attack against Midway Atoll, losing one aircraft carrier and one destroyer, while destroying four Japanese carriers and a heavy cruiser.


          The battle was a decisive victory for the Americans, widely regarded as the most important naval engagement of the Pacific Campaign of World War II. The battle permanently weakened the Imperial Japanese Navy (IJN), in particular through the loss of four fleet carriers and over 200 naval aviators.


          Both nations sustained losses in the battle, but Japan was unable to reconstitute her naval forces, while the American shipbuilding and aircrew training programs provided quick replacements. By 1942, the United States was three years into a massive ship building program intended to expand the Navy to a size superior to Japan's. As a result of Midway, the Japanese were faced with naval inferiority within months. Strategically, the U.S. Navy was able to seize the initiative in the Pacific and go on the offensive.


          The Japanese plan of attack was to lure America's remaining carriers into a trap and sink them. The Japanese also intended to occupy Midway Atoll to extend Japan's defensive perimeter farther from its home islands. This operation was considered preparatory for further attacks against Fiji and Samoa, as well as an invasion of Hawaii.


          The Midway operation, like the attack on Pearl Harbour, was not part of a campaign for the conquest of the United States, but was aimed at its elimination as a strategic Pacific power, thereby giving Japan a free hand in establishing its Greater East Asia Co-Prosperity Sphere. It was also hoped another defeat would force the U.S. to negotiate an end to the Pacific War with conditions favorable for Japan.


          


          Strategic context


          Japan had been highly successful in rapidly securing its initial war goals, including the takeover of the Philippines, capture of Malaya and Singapore, and securing vital resource areas in Java, Borneo, and other islands of the Dutch East Indies (now Indonesia). As such, preliminary planning for a second phase of operations commenced as early as January 1942. However, because of strategic differences between the Imperial Army and Imperial Navy, as well as infighting between the Navy's GHQ and Admiral Isoroku Yamamotos Combined Fleet, the formulation of effective strategy was hampered, and the follow-up strategy was not finalized until April 1942. Admiral Yamamoto succeeded in winning a bureaucratic struggle placing his operational concept  further operations in the Central Pacific  ahead of other contending plans. These included operations either directly or indirectly aimed at Australia and into the Indian Ocean. In the end, Yamamoto's barely-veiled threat to resign unless he got his way succeeded in carrying his agenda forward.


          Yamamoto's primary strategic concern was the elimination of America's remaining carrier forces. This concern was acutely heightened by the Doolittle Raid on Tokyo ( April 18, 1942) by USAAF B-25s, launching from USS Hornet. The raid, while militarily insignificant, was a severe psychological shock to the Japanese and proved the existence of a gap in the defenses around the Japanese home islands. Sinking America's aircraft carriers and seizing Midway, the only strategic island besides Hawaii in the East Pacific, was seen as the only means of nullifying this threat. Yamamoto reasoned an operation against the main carrier base at Pearl Harbour would induce the U.S. forces to fight. However, given the strength of American land-based air-power on Hawaii, he judged the powerful American base could not be attacked directly. Instead, he selected Midway, at the extreme northwest end of the Hawaiian Island chain, some 1,300miles (2,100km) from Oahu. Midway was not especially important in the larger scheme of Japan's intentions; however, the Japanese felt the Americans would consider Midway a vital outpost of Pearl Harbour and would therefore strongly defend it. The U.S. did consider Midway vital; after the battle, establishment of a U.S. submarine base on Midway extended submarine range 2,400miles (4,400km). An airstrip on Midway served as a forward staging point for bomber attacks on Wake Island.


          


          Yamamoto's plan
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          Typical of Japanese naval planning during the Second World War, Yamamoto's battle plan was quite complex. Additionally, his designs were predicated on optimistic intelligence information suggesting USS Enterprise and USS Hornet, forming Task Force 16, were the only carriers available to the U.S. Pacific Fleet at the time. USS Lexington had been sunk and USS Yorktown severely damaged (and IJN believed her sunk) at the Battle of the Coral Sea just a month earlier. Likewise, the Japanese were aware USS Saratoga was undergoing repairs on the West Coast after taking torpedo damage from a submarine. As such, the Japanese believed they faced at most two American fleet carriers at the point of contact.


          More important, however, was Yamamoto's belief the Americans had been demoralized by their frequent defeats during the preceding six months. Yamamoto felt deception would be required to lure the U.S. Fleet into a fatally compromising situation. To this end, he dispersed his forces so their full extent (particularly his battleships) would be unlikely to be discovered by the Americans prior to battle. However, his emphasis on dispersal meant none of his formations were mutually supporting. Unbeknownst to Yamamoto, any benefit from this was neutralized by the fact the United States had broken the main Japanese naval code (dubbed JN-25 by the U.S.).


          Critically, Yamamoto's supporting battleships and cruisers would trail Vice-Admiral Chuichi Nagumo's carrier striking force by several hundred miles. Japan's heavy surface forces were intended to destroy whatever part of the U.S. Fleet might come to Midway's relief, once Nagumo's carriers had weakened them sufficiently for a daylight gun duel to be fought; this was typical of the battle doctrine of most major navies. However, their distance from Nagumo's carriers would have grave implications during the battle, since the battleships were escorted by cruisers, which possessed scout planes invaluable to Nagumo.


          


          Aleutian invasion


          Likewise, the Japanese operations aimed at the Aleutian Islands (Operation AL) removed yet more ships from the force striking Midway. However, whereas prior histories of the battle have often characterized the Aleutians operation as a feint to draw American forces northwards, recent scholarship on the battle has shown, by the original Japanese battle plan, AL was designed to be launched simultaneously with the attack on Midway. However, a one-day delay in the sailing of Nagumo's task force had the effect of initiating Operation AL a day before its counterpart.


          


          Order of battle


          


          Prelude to battle


          


          U.S. forces
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              USS Yorktown at Pearl Harbour days before the battle.
            

          


          In order to do battle with an enemy force anticipated to be composed of 4 or 5 carriers, Admiral Chester W. Nimitz, Commander in Chief, Pacific Ocean Areas, needed every available U.S. flight deck. He already had Vice Admiral William Halsey's two-carrier task force at hand  but Halsey was stricken with psoriasis and had to be replaced with Rear Admiral Raymond A. Spruance (Halsey's escort commander). Nimitz also hurriedly called back Rear Admiral Frank Jack Fletcher's task force from the South West Pacific Area. He reached Pearl Harbour just in time to provision and sail. Saratoga was still under repair, and Yorktown had been severely damaged at the Battle of the Coral Sea, but Pearl Harbour Naval Shipyard worked around the clock to patch up the carrier. Though several months of repairs at Puget Sound Naval Shipyard was estimated for Yorktown, 72 hours was enough to restore her to a battle-worthy (if still not structurally ideal) state. Her flight deck was patched, whole sections of internal frames were cut out and replaced, and several new squadrons (drawn from the Saratoga) were put aboard. Nimitz showed disregard for established procedure in getting his third and last available carrier ready for battle  repairs continued even as Yorktown sortied, with work crews from the repair ship USS Vestalherself damaged in the attack on Pearl Harbor six months earlierstill aboard. Just three days after putting into drydock at Pearl Harbour, Yorktown was again under steam.


          


          Japanese forces
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          Meanwhile, as a result of their participation in the Battle of the Coral Sea, the Japanese carrier Zuikaku was in port in Kure, awaiting a replacement air group. The heavily damaged Shōkaku was under repair from three bomb hits suffered at Coral Sea, and required months in drydock. Despite the likely availability of sufficient aircraft between the two ships to re-equip Zuikaku with a composite air group, the Japanese made no serious attempt to get her into the forthcoming battle. Consequently, instead of bringing five intact fleet carriers into battle, Admiral Nagumo would only have four: Kaga, with Akagi, forming Division 1; Hiryū and Sōryū, as the 2nd Division. At least part of this was a product of fatigue; Japanese carriers had been constantly on operations since December 7, 1941, including pinprick raids on Darwin and Colombo.


          Japanese strategic scouting arrangements prior to the battle also fell into disarray. A picket line of Japanese submarines was late getting into position (partly because of Yamamoto's haste), which let the American carriers proceed to their assembly point northeast of Midway (known as "Point Luck") without being detected. A second attempt to use four-engine reconnaissance flying boats to scout Pearl Harbour prior to the battle (and thereby detect the absence or presence of the American carriers), known as "Operation K", was also thwarted when Japanese submarines assigned to refuel the search aircraft discovered the intended refueling point  a hitherto deserted bay off French Frigate Shoals  was occupied by American warships (because the Japanese had carried out an identical mission in March). Thus, Japan was deprived of any knowledge concerning the movements of the American carriers immediately before the battle. Japanese radio intercepts also noticed an increase in both American submarine activity and U.S. message traffic. This information was in Yamamoto's hands prior to the battle. However, Japanese plans were not changed in reaction to this; Yamamoto, at sea in Yamato, did not dare inform Nagumo without exposing his position, and presumed (incorrectly) Nagumo had received the same signal from Tokyo.


          


          American and British code-breaking


          Admiral Nimitz had one priceless asset: American and British cryptanalysts had broken the JN-25 code. Commander Joseph J. Rochefort and his team at HYPO were able to confirm Midway as the target of the impending Japanese strike, to determine the date of the attack as either 4 or 5 June (as opposed to mid-June, maintained by Washington), and to provide Nimitz with a complete IJN order of battle. Japan's efforts to introduce a new codebook had been delayed, giving HYPO several crucial days; while it was blacked out shortly before the attack began, the important breaks had already been made.


          As a result, the Americans entered the battle with a very good picture of where, when, and in what strength the Japanese would appear. Nimitz was aware, for example, the vast numerical superiority of the Japanese fleet had been divided into no less than four task forces, and the escort for the main Carrier Striking Force was limited to just a few fast ships. For this reason, they knew the anti-aircraft guns protecting the carriers would be limited. Knowing the strength he faced, Nimitz calculated his three carrier decks, plus Midway, to Yamamoto's four, gave the U.S. rough parity. (It is also true American carrier air groups were larger than Japanese ones.) The Japanese, by contrast, remained almost totally in the dark about their opponents even after the battle began.


          


          Battle


          


          Initial air attacks
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          The first air attack occurred on June 4, by 9 B-17s operating from Midway against the Japanese transport group. Though hits were reported, none of the bombs actually landed on target and no significant damage was sustained. Early the following morning, Akebono Maru sustained the first hit when a torpedo from an attacking PBY struck her around 01:00. Vice Admiral Chuichi Nagumo launched his initial attack wave (108 aircraft) at 04:30 on June 4. At the same time, he launched eight search aircraft (one 30 minutes late due to technical issues, and one which was forced to turn back), as well as his combat air patrol.


          Japanese reconnaissance arrangements were flimsy, with too few aircraft to adequately cover the assigned search areas, laboring under poor weather conditions to the northeast and east of the task force. Now, Yamamoto's faulty dispositions came home to roost.


          American radar picked up the enemy at a distance of several miles and interceptors soon scrambled. Unescorted bombers headed off to attack the Japanese carrier fleet, their fighter escorts remaining behind to defend Midway. At 06:20, Japanese carrier aircraft bombed and heavily damaged the U.S. base on Midway. Midway-based Marine fighter pilots, flying obsolescent Grumman F4F Wildcats and obsolete Brewster F2As, made a defense of Midway and suffered heavy losses. Most were downed in the first few minutes, and only two remained flyable. American anti-aircraft fire was accurate and intense, damaging many Japanese aircraft and claiming a third of the Japanese planes destroyed. The Japanese learned the island's bombers had already departed, and the strike leader signaled Nagumo another attack would be necessary to neutralize Midway's defenses before troops could be landed on June 7; American bombers still could use the airbase to refuel and attack the Japanese invasion force.


          Having taken off prior to the Japanese attack, American bombers based on Midway made several attacks on the Japanese carrier fleet. These included six TBF Avengers composed of pilots from Hornet's VT-8 in their first combat operation, and four USAAC B-26 Marauders, all armed with torpedoes. The Japanese shrugged off these attacks with almost no losses, while destroying all but three of the American bombers, which were one TBF and two B-26s.
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          Admiral Nagumo, in accordance with Japanese carrier doctrine at the time, had kept half of his aircraft in reserve. These comprised two squadrons each of dive-bombers and torpedo bombers, the torpedo bombers armed with torpedoes, should any American warships be located. The dive bombers were, as yet, unarmed. As a result of the attacks from Midway, as well as the morning flight leader's recommendation regarding the need for a second strike, Nagumo at 07:15 ordered his reserve planes to be re-armed with general purpose contact bombs for use on land targets. This had been underway for about 30 minutes, when at 07:40 a scout plane from the cruiser Tone signaled the discovery of a sizable American naval force to the east. Nagumo quickly reversed his order and demanded the scout plane ascertain the composition of the American force. Another 40 minutes elapsed before Tone's scout finally detected and radioed the presence of a single carrier in the American force, TF 16 (the other carrier was not detected).


          Nagumo was now in a quandary. Rear Admiral Tamon Yamaguchi, leading Carrier Division 2 (Hiryū and Sōryū), recommended Nagumo strike immediately with the forces at hand. Nagumo's seeming opportunity to hit the American ships, however, was curtailed by the fact his Midway strike force would be returning shortly. They would be low on fuel and carrying wounded crewmen, would need to land promptly or ditch, losing precious aircraft and crews; there was slim chance a strike could be mounted in time. Spotting his flight decks and launching aircraft would require at least 3045 minutes. Furthermore, by spotting and launching immediately, he would be committing some of his reserve to battle without proper anti-ship armament, as well as without fighter escort; they had just witnessed how easily unescorted American bombers were shot down by their own fighters . Japanese carrier doctrine preferred fully constituted strikes, and in the absence of a confirmation (until 08:20) of whether the American force contained carriers, Nagumo's reaction was doctrinaire. In addition, the impending arrival of another American air strike at 07:53 gave weight to the need to attack the island again. In the end, Nagumo chose to wait for his first strike force to land, then launch the reserve force, which would have by then been properly armed and ready. In the final analysis, it made no difference; Fletcher had launched beginning at 07:00, so the aircraft which would deliver the crushing blow were already on their way. There was nothing Nagumo could do about it. This was the fatal flaw of Yamamoto's dispositions: it followed strictly traditional battleship doctrine.


          


          Attacks on the Japanese fleet
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          Meanwhile, the Americans had already launched their carrier aircraft against the Japanese. Admiral Fletcher, in overall command aboard Yorktown, and armed with PBY patrol bomber sighting reports from the early morning, ordered Spruance to launch against the Japanese as soon as was practical. Spruance gave the order "Launch the attack" at around 06:00 and left Halsey's Chief of Staff, Captain Miles Browning, to work out the details and oversee the launch. It took until a few minutes after 07:00 before the first plane was able to depart from Spruance's carriers, Enterprise and Hornet. Fletcher, upon completing his own scouting flights, followed suit at 08:00 from Yorktown. It was at this point Spruance gave his second crucial command, to run toward the target, having judged the need to throw something at the enemy as soon as possible was greater than the need for a coordinated attack among the different types of aircraft (fighters, bombers, torpedo planes). Accordingly, American squadrons were launched piecemeal, proceeding to the target in several different groups. This diminished the overall impact of the American attacks and greatly increased their casualties; coincidentally, it reduced the Japanese ability to counterstrike and found Nagumo with his decks at their most vulnerable.


          American carrier aircraft had difficulty locating the target in the vastness of the Pacific, despite the positions they had been given. Nevertheless, they did finally sight enemy carriers and began attacking at 09:20, led by Torpedo Squadron 8 ( VT-8, from Hornet), followed by VT-6 (from Enterprise) at 09:40. Every TBD Devastator of VT-8 was shot down, with only one survivor. VT-6 squadron met nearly the same fate, with no hits against the enemy to show for their efforts, thanks in part to terrible aircraft torpedoes. The Japanese CAP, flying the much faster Mitsubishi Zero, made short work of the Americans, who not only had no fighter support of their own but were flying the slow, under-armed TBDs. However, despite their losses, the American torpedo planes indirectly achieved three important results. First, they kept the Japanese carriers off balance, with no ability to prepare and launch their own counterstrike. Second, their attacks had pulled the Japanese combat air patrol out of position. Third, many of the Zeros were low on ammunition and fuel. The appearance of a third torpedo plane attack from the southeast by VT-3 at 10:00 very quickly drew the majority of the Japanese CAP into the southeast quadrant of the fleet.


          By chance, at the same time VT-3 was sighted by the Japanese, two separate formations (comprising three squadrons total) of American SBD Dauntless dive-bombers were approaching the Japanese fleet from the northeast and southwest. These formations initially had difficulty in locating the Japanese carriers, and their fuel was running low. However, by the decisions of squadron commanders C. Wade McClusky, Jr. and Max Leslie to continue the search, they spotted the wake of Japanese destroyer Arashi. The destroyer was steaming at full speed back to Nagumo's carrier force, after having unsuccessfully depth-charged the U.S. submarine Nautilus (SS-168), which had earlier carried out an unsuccessful attack on the battleship Kirishima. The American dive-bombers arrived in a perfect position to attack the Japanese. Armed Japanese strike aircraft filled the hangar decks at the time of the fateful attack, fuel hoses were snaking across the decks as refueling operations were hastily completed, and the constant change of ordnance meant bombs and torpedoes were stacked around the hangars rather than stowed safely in the magazines. The Japanese carriers were extraordinarily vulnerable.


          Contrary to some accounts of the battle, contemporary research, based on recent translation of relevant portions of the 100 volume Japanese account of the war, Senshi Sōshō, has demonstrated the Japanese were not in fact prepared to launch a counterstrike against the Americans at the time they were decisively attacked. Because of the constant flight deck activity associated with combat air patrol operations during the preceding hour, the Japanese had never had an opportunity to spot their reserve for launch. The few aircraft on the Japanese flight decks at the time of the attack were either CAP fighters, or (in the case of Sōryū) strike fighters being spotted to augment the CAP. Regardless, the moment of opportunity was exploited extensively by the American bomber pilots.


          Beginning at 10:22, Enterprises aircraft attacked Kaga, while to the south, Yorktowns aircraft attacked carrier Sōryū, with Akagi being struck by several of Enterprise's bombers four minutes later. Simultaneously, VT-3 was targeting Hiryū, although the American torpedo aircraft again scored no hits. The dive-bombers, however, had better fortune. Within six minutes, the SBD dive bombers made their attack runs and left all three of their targets heavily ablaze. Akagi was hit by just one bomb, which was sufficient; it penetrated to the upper hangar deck and exploded among the armed and fueled aircraft there. One extremely near miss also slanted in and exploded underwater, bending the flight deck upward with the resulting geyser and causing crucial rudder damage. Sōryū took three bomb hits in the hangar decks; Kaga took at least four, possibly more. All three carriers were out of action and would eventually be abandoned and scuttled.


          By proceeding to target directly, without waiting for fighter escort, the torpedo squadrons, one after another, at low level, engaged enemy combat air patrol. This created an opportunity for the pilots of the dive bombers, who had arrived high above the action and were able to dive on target before being attacked. The torpedo planes were shot down and the torpedo squadron pilots lost their lives, but they enabled a titanic victory.


          Subsequent to the air attacks, Nautilus fired torpedoes at what her crew thought was Sōryū but which later research suggests was Kaga. Nautilus claimed one hit the carrier, causing "flames". However, the surviving crew of Kaga reported no torpedo hits after the air attack. Of the four torpedoes launched, one failed to run, two ran erratically, and the fourth was a 'dud', impacting amidships and breaking in half. History would show Nautilus had already made a more important contribution.


          


          Japanese counterattacks
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          Hiryū, the sole surviving Japanese aircraft carrier, wasted little time in counterattacking. The first wave of Japanese dive-bombers badly damaged Yorktown with two bomb hits, yet her damage control teams patched her up so effectively (in about an hour) the second wave's torpedo bombers mistook her for an intact carrier. Despite Japanese hopes to even the battle by eliminating two carriers with two strikes, Yorktown absorbed both Japanese attacks, the second mistakenly believing Yorktown had already been sunk and they were attacking Enterprise. After two torpedo hits, Yorktown lost power and was now out of the battle, forcing Admiral Fletcher to move his flag to the heavy cruiser Astoria, but Task Force 16's two carriers had escaped undamaged as a result.


          News of the two strikes, with the reports each had sunk an American carrier, greatly improved the morale of the crewmen of the Kido Butai. Its surviving aircraft all recovered aboard Hiryū, where they were prepared for a strike against what was believed to be the only remaining American carrier.
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          When American scout aircraft subsequently located Hiryū late in the afternoon, Enterprise launched a final strike of dive bombers (including 10 bombers from Yorktown), leaving Hiryū ablaze, despite being defended by a strong defensive CAP of over a dozen Zero fighters. Rear Admiral Yamaguchi chose to go down with his ship, costing Japan perhaps her best carrier sailor. Hornet's strike, launching late because of a communications error, concentrated on the remaining surface ships but failed to score any hits.


          As darkness fell, both sides took stock and made tentative plans for continuing the action. Admiral Fletcher, obliged to abandon the derelict Yorktown and feeling he could not adequately command from a cruiser, ceded operational command to Spruance. Spruance knew the United States had won a great victory, but was still unsure of what Japanese forces remained at hand and was determined to safeguard both Midway and his carriers. To aid his aviators, who had launched at extreme range, he had continued to close Nagumo during the day, and persisted as night fell. Fearing a possible night encounter with Japanese surface forces, Spruance changed course and withdrew to the east, turning back west towards the enemy at midnight.


          For his part, Yamamoto initially decided to continue the effort and sent his remaining surface forces searching eastward for the American carriers. Simultaneously, a cruiser raiding force was detached to bombard the island. The Japanese surface forces failed to make contact with the Americans due to Spruance's decision to briefly withdraw eastward, and Yamamoto ordered a general retirement to the west.


          American search planes failed to detect the retiring Japanese task forces on June 5. An afternoon strike narrowly missed detecting Yamamoto's main body and failed to score hits on a straggling Japanese destroyer. The strike planes returned to the carriers after nightfall, prompting Spruance to order Enterprise and Hornet to turn on searchlights in order to aid their landings. Marc Mitscher, commanding Hornet, would later issue the same order under similar circumstances during the Battle of the Philippine Sea.


          At 02.15 on 56 June, Commander John Murphy's Tambor, lying some 90mi (165km) west of Midway, made one of the Submarine Force's two major contributions to the battle's outcome, sighting several ships. He (along with his exec, Ray Spruance, Jr.) could not identify them (and feared they might be friendly, so he held fire), but reported their presence, omitting their course. This went to Admiral Robert English, Commander, Submarine Force, Pacific Fleet (COMSUBPAC), and from him through Nimitz to the senior Spruance. Unaware of the exact location of Yamamoto's "Main Body" (a persistent problem since PBYs had first sighted the Japanese), Spruance presumed this was the invasion force. Thus, he moved to block it, taking station some 100mi (185km) northeast of Midway; this frustrated Yamamoto's efforts, and the night passed without any contact between the opposing forces.


          In actuality, this was a group of four cruisers and two destroyers, Yamamoto's bombardment group, which at 02:55 were ordered to retire west with the rest of his force. Murphy was sighted around the same time; turning to avoid, Mogami and Mikuma collided, inflicting serious damage to Mogami's bow, the most any of the eighteen submarines deployed for the battle achieved. Only at 04:12 did the sky brighten enough for Murphy to be certain the ships were Japanese, by which time staying surfaced was a hazard, and he dived to approach for an attack. This was unsuccessful, and at around 06.00, he finally reported two Mogami-class cruisers, westbound, placing Spruance at least 100mi (185km) out of position. It may have been fortunate Spruance did not pursue, for had he come in contact with Yamamoto's heavies, including Yamato, in the dark, his cruisers would have been overwhelmed, his carriers helpless.


          Over the following two days, first Midway and then Spruance's carriers launched several successive strikes against the stragglers. Mikuma was eventually sunk, while Mogami survived severe damage to return home for repairs. U.S. Marine Captain Richard E. Fleming was posthumously awarded the Medal of Honour for his attack on Mikuma.


          Yorktown was sunk during salvage efforts, by three torpedoes from Japanese submarine I-168 on June 7. There were few casualties since most of the crew had already been evacuated. One torpedo from this salvo also sank the destroyer USS Hammann, which had been providing auxiliary power to Yorktown, splitting her in two with the loss of 80 lives. It remains unclear why Yorktown had not been placed under tow immediately after being hit, to get her out of reach of Japanese attack.


          


          Aftermath


          After winning a clear victory, and as pursuit became too hazardous near Wake, American forces retired. Japan's loss of four out of their six fleet carriers, plus a large number of their highly trained aircrews, stopped the expansion of the Japanese Empire in the Pacific. Only Zuikaku and Shōkaku were left for offensive actions. Japan's other carriers, Ryūjō, Junyo, and Hiyo, were light carriers with small airwings, comparatively poor effectiveness compared to fleet carriers, and insufficient speed to operate with a task force.


          On 10 June, the Imperial Japanese Navy conveyed to the liaison conference an incomplete picture of the results of the battle, on the ground that the real extent of damage was a military secret not to be entrusted to all members. Only Emperor Hirohito was accurately informed of carriers and pilots losses, and he chose not to inform the Army immediately. Army planners then continued for a short time to believe the fleet was healthy and secure.


          


          Allegations of war crimes


          Three U.S. airmen, Ensign Wesley Osmus (pilot, Yorktown), Ensign Frank O'Flaherty (pilot, Enterprise) and Aviation Machinist's Mate B. F. (or B. P.) Gaido (radioman-gunner of O'Flaherty's SBD) were captured by the Japanese during the battle. Osmus was held on the destroyer Arashi, with O'Flaherty and Gaido on the cruiser Nagara (or destroyer Makigumo, sources vary), and it is alleged they were later killed. The report filed by Admiral Nagumo states of Ensign Osmus, "He died on 6 June and was buried at sea". The report does not mention the death of O'Flaherty or Gaido. The practice of burying the remains of the enemy at sea was common among all navies involved.


          


          Impact


          The battle has often been called "the turning point of the Pacific". The Japanese navy continued to fight ferociously, and it was many more months before the U.S. moved from a state of naval parity to one of increasingly clear supremacy. Thus, Midway was not "decisive" in the same sense as Salamis or Trafalgar. However, victory at Midway first gave the U.S. the strategic initiative, inflicted irreparable damage on the Japanese carrier force, and shortened the war in the Pacific.


          Just two months later, the U.S. took the offensive and attacked Guadalcanal, catching the Japanese off-balance. Securing Allied supply lines to Australia and the Indian Ocean in this time frame, along with the heavy attrition inflicted on the Japanese during the Guadalcanal campaign, had far-reaching effects on the course of the war. Its effect on the length is debatable, given the Pacific Fleet's Submarine Force had essentially brought Japan's economy to a halt by January 1945.


          Midway dealt Japanese naval aviation a heavy blow. The pre-war Japanese training program produced pilots of exceptional quality but at a slow rate. This small group of elite aviators were combat hardened veterans. At Midway, the Japanese lost as many of these pilots in a single day as their pre-war training program produced in a year. Japanese planners failed to foresee a long continuous war, and consequently their production failed to replace the losses of ships, pilots, and sailors begun at Midway; by mid-1943, Japanese naval aviation was decimated.


          Even more important was the irredeemable loss of four of Japan's fleet carriers. These ships were not replaced, unit for unit, until early in 1945. In the same span of time, U.S. industrial capacity allowed the U.S. Navy to commission more than two dozen fleet and light fleet carriers, and numerous escort carriers. Thus, Midway permanently damaged the Japanese Navy's striking power and measurably shortened the period during which the Japanese carrier force could fight on advantageous terms. The loss of operational capability during this critical phase of the campaign ultimately proved disastrous; Imperial Japan could have executed much grander, and perhaps more successful, operations against the U.S. counter-offensive being marshaled. Whether this would have happened is debatable, however, as the Japanese awaited "decisive battle", and as American submarines increasingly hampered the flow of oil essential for fleet operations.


          
            [image: Mikuma shortly before sinking.]

            
              Mikuma shortly before sinking.
            

          


          


          Discovery


          


          U.S. vessels


          Because of the extreme depth of the ocean in the area of the battle (more than 17,000 feet/5200 m), researching the battlefield has presented extraordinary difficulties. However, on May 19, 1998, Robert Ballard and a team of scientists and Midway veterans (including Japanese participants) located and photographedYorktown. The ship was remarkably intact for a vessel that sank in 1942; much of the original equipment and even the original paint scheme were still visible.


          


          Japanese vessels


          Ballard's subsequent search for the Japanese carriers was ultimately unsuccessful. In September 1999, a joint expedition between Nauticos Corp. and the U.S. Naval Oceanographic Office searched for the Japanese aircraft carriers. Using advanced renavigation techniques in conjunction with the ship's log of the submarine USS Nautilus, the expedition located a large piece of wreckage, subsequently identified as having come from the upper hangar deck of Kaga. The main wreck, however, has yet to be located.


          


          In film
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          The Battle of Midway has been featured in several motion pictures. The first film about the battle was a documentary directed by John Ford, a Commander in the U.S. Naval Reserve at the time, and on temporary duty at Midway Island during the battle as a photographic and intelligence officer. While shooting 16mm colour motion picture footage from atop the island's power plant, Ford was exposed to enemy fire by attacking aircraft and wounded in the arm by shrapnel. He received a Purple Heart and later, the Legion of Merit for his actions. The film Ford shot during the actual battle is included in his 1942 Academy Award winning documentary, The Battle of Midway.


          Subsequently, the battle was given in-depth coverage by the 1960 big-budget Japanese war film Storm Over the Pacific directed by Shuei Matsubayashi for Toho studios. The film focuses on a young Zero pilot aboard Hiryū who participates in both the attack on Pearl Harbour and the Battle of Midway. It was barely released in the United States in a dubbed, abridged version, under the sensationalized title I Bombed Pearl Harbour and the brilliant miniature & pyrotechnic effects were noticed by Universal Studios as good enough to reuse in their depiction to come 16 years later.


          The U.S.-made star-studded dramatic film of the battle came into being as Midway, directed by Jack Smight, and starring Charlton Heston, released in 1976. It strongly fictionalized events and relied heavily on stock footage (for which it was criticized) from various World War II battles, as well as some previously filmed for Tora! Tora! Tora!, Thirty Seconds Over Tokyo, Away All Boats, and especially Storm over the Pacific.


          


          Other remembrances


          The Chicago Midway International Airport (or simply Midway Airport), historically important to the war efforts in World War II, was renamed in 1949 in honour of the Battle of Midway. Previously, it was named the Chicago Municipal Airport.


          
            Retrieved from " http://en.wikipedia.org/wiki/Battle_of_Midway"
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                    December, 1941. Soviet troops in winter gear supported by tanks take on the Germans in the counter-attack.
                  


                  
                    	
                      
                        
                          	Date

                          	October 2, 1941  January 7, 1942
                        


                        
                          	Location

                          	Moscow region, Russia
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                          	Decisive Soviet victory
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                    	Commanders
                  


                  
                    	Fedor von Bock,

                    Heinz Guderian,

                    Albert Kesselring

                    	Georgy Zhukov,

                    Aleksandr Vasilyevskiy
                  


                  
                    	Strength
                  


                  
                    	As of October 1:

                    1,000,000 men,

                    1,700 tanks,

                    14,000 guns,

                    Initial Aircraft: 549 serviceableAt time of Counter offensive: 599

                    	As of October 1:

                    1,250,000 men,

                    1,000 tanks,

                    7,600 guns,

                    Initial Aircraft: 936 (545 servicable) At time of Counter offensive: 1,376
                  


                  
                    	Casualties and losses
                  


                  
                    	248,000400,000(see 7)
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          The Battle of Moscow (Russian: Битва за Москву, Romanized: Bitva za Moskvu, German: Schlacht um Moskau) is the name given to the Nazi strategic offensive named Operation Typhoon, and a series of Soviet strategic and smaller-scale operations executed during the defense of Moscow, and the subsequent Soviet counter-offensive, that occurred between October 1941 and January 1942 on the Eastern Front during World War II as a response to the Hitler's strategy that considered Moscow, capital of the Union of Soviet Socialist Republics (USSR) and the largest Soviet city, to be the primary military and political objective for Axis forces in their invasion of the Soviet Union. A separate operational German plan, codenamed Operation Wotan, was included in the final phase of the German offensive.


          


          Operational scope


          The Soviet operations that formed the defensive phase of the battle were combined into the Moscow Strategic Defensive Operation (30 September 1941 - 5 December 1941) and encompass:


          
            	Orel-Bryansk Defensive Operation (30 September 1941 - 23 October 1941)


            	Vyaz'ma Defensive Operation (2 October 1941 - 13 October 1941)


            	Kalinin Defensive Operation (10 October 1941 - 4 December 1941)


            	Mozhaisk-Maloyaroslavets Defensive Operation (10 October 1941 - 30 October 1941)


            	Tula Defensive Operation (24 October 1941 - 5 December 1941)


            	Klin-Solnechnogorsk Defensive Operation (15 November 1941 - 5 December 1941)


            	Naro-Fominsk Defensive Operation (1 December 1941 - 5 December 1941)

          


          The Soviet offensive operations are combined into the Moscow Strategic Offensive Operation (5 December 1941 - 7 January 1942) and include:


          
            	Kalinin Offensive Operation (5 December 1941 - 7 January 1942)


            	Klin-Solnechnogorsk Offensive Operation (6 December 1941 - 25 December 1941)


            	Yelets Offensive Operation (6 December 1941 - 16 December 1941)


            	Tula Offensive Operation (6 December 1941 - 16 December 1941)


            	Kaluga Offensive Operation (17 December 1941 - 5 January 1942)


            	Naro-Fominsk Offensive Operation (24 December 1941 - 8 January 1942)

          


          


          German planning


          The original blitzkrieg invasion plan, which the Axis called Operation Barbarossa, called for the capture of Moscow within four months. However, despite large initial advances, the Wehrmacht was slowed by Soviet resistance (in particular during the Battle of Smolensk, which lasted from July through September 1941 and delayed the German offensive towards Moscow for two months). Having secured Smolensk, the Wehrmacht chose to consolidate its lines around Leningrad and Kiev, further delaying the drive towards Moscow. The Axis advance was renewed on October 2, 1941, with an offensive codenamed Operation Typhoon, to complete the capture of Moscow before the onset of winter.


          After an advance leading to the encirclement and destruction of several Soviet armies, the Soviets stopped the Germans at the Mozhaisk defensive line, just 120km (75mi) from the capital. Having penetrated the Soviet defenses, the Wehrmacht offensive was slowed by weather conditions, with autumn rains turning roads and fields into thick mud that significantly impeded Axis vehicles, horses, and soldiers. Although the onset of colder weather and the freezing of the ground allowed the Axis advance to continue, it continued to struggle against stiffening Soviet resistance.


          By early December, the lead German Panzer Groups stood less than 30kilometers (19mi) from the Kremlin, and Wehrmacht officers were able to see some of Moscow's buildings with binoculars; but the Axis forces were unable to make further advances. On December 5, 1941, fresh Soviet Siberian troops, prepared for winter warfare, attacked the German forces in front of Moscow; by January 1942, the Soviets had driven the Wehrmacht back 100 to 250km (60 to 150mi), ending the immediate threat to Moscow and marking the closest that Axis forces ever got to capturing the Soviet capital.


          The Battle of Moscow was one of the most important battles of World War II, primarily because the Soviets were able to successfully prevent the most serious attempt to capture their capital. The battle was also one of the largest during the war, with more than a million total casualties. It marked a turning point as it was the first time since the Wehrmacht began its conquests in 1939 that it had been forced into a major retreat. The Wehrmacht had been forced to retreat earlier during the Yelnya Offensive in September 1941 and at the Battle of Rostov (which led to von Rundstedt losing command of German forces in the East), but these retreats were minor compared to the one at Moscow.


          


          Background
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          On June 22, 1941, German, Hungarian, Romanian and Slovak troops invaded the Soviet Union, effectively starting Operation Barbarossa. Having destroyed most of the Soviet Air Force on the ground, German forces quickly advanced deep into Soviet territory using blitzkrieg tactics. Armored units raced forward in pincer movements, pocketing and destroying entire Soviet armies. While the German Army Group North moved towards Leningrad, Army Group South was to take control of Ukraine, while Army Group Centre advanced towards Moscow. The Soviet defenses were overwhelmed and the casualties sustained by the Red Army were significant.


          By July 1941, Army Group Centre had managed to encircle several Soviet armies near Minsk during the Battle of Białystok-Minsk, creating a huge breach in Soviet lines  one that the Soviets couldn't immediately fill, as no reserves were available  and destroying the Soviet Western Front as an organized force. Thus, the Wehrmacht was able to cross the Dnieper river, which barred the path to Moscow, with only minimal casualties.


          In August 1941, German forces captured the city of Smolensk, an important stronghold on the road to Moscow. Smolensk was historically considered as the "key" to Moscow because it controlled a landbridge located between the Dvina, Dnieper, and several other rivers, allowing for a fast advance by ground troops without the necessity of building major bridges across wide rivers. The desperate Soviet defense of the Smolensk region lasted for two months, from July 10, 1941 to September 10, 1941. This intense engagement, known as the Battle of Smolensk, delayed the German advance until mid-September, effectively disrupting the blitzkrieg and forcing Army Group Centre to use almost half of its strategic reserves (10 divisions out of 24) during the battle.


          Elsewhere, the German advance was also bogged down. Near Leningrad, Army Group North was held up by the Luga defense line for almost a month before eventually overrunning it. In the south, Army Group South, which included many Hungarian and Romanian units that were less well trained, equipped and experienced than the Wehrmacht, sustained several serious counterattacks and was stopped. The Wehrmacht now faced a dilemma, as Army Group Centre was still strong enough to reach Moscow  but such an advance would create a bulge in the German lines, leaving it vulnerable to Red Army flanking attacks. Moreover, according to Hitler, Germany needed the food and mineral resources located in the Ukraine. Thus, the Wehrmacht was ordered to first secure the Donbass region and to move towards Moscow afterwards. Heinz Guderian's Panzer Army was turned south to support Gerd von Rundstedt's attack on Kiev, which inflicted another significant defeat on the Red Army. On September 19, 1941, Soviet forces had to abandon Kiev after Stalin's persistent refusal to withdraw forces from the Kiev salient, as recorded by Aleksandr Vasilevsky and Georgy Zhukov in their respective memoirs. This refusal cost Zhukov his post of Chief of the General Staff, but his prediction of German encirclement was correct. Several Soviet armies were encircled and annihilated by the Wehrmacht in a double pincer movement, allowing the German forces to advance in the south.


          Despite being a decisive Axis victory, the Battle of Kiev set the German blitzkrieg even further behind schedule. As Guderian later wrote, "Kiev was certainly a brilliant tactical success, but the question of whether it had a significant strategic importance still remains open. Everything now depended on our ability to achieve expected results before the winter and even before autumn rains." Hitler still believed that the Wehrmacht had a chance to finish the war before winter by taking Moscow. On October 2, 1941, Army Group Centre under Fedor von Bock, launched its final offensive towards Moscow, code-named Operation Typhoon. Hitler said soon after its start that "After three months of preparations, we finally have the possibility to crush our enemy before the winter comes. All possible preparations were done; today starts the last battle of the year."


          


          Initial German advance ( 30 September  10 October)


          


          Plans


          For Hitler, Moscow was the most important military and political target, as he anticipated that the city's surrender would shortly afterwards lead to the general collapse of the Soviet Union. As Franz Halder, head of the Oberkommando des Heeres (Army General Staff), wrote in 1940, "The best solution would be a direct offensive towards Moscow." Therefore, the city was a primary target for the large and well-equipped Army Group Centre. The forces committed to Operation Typhoon included three armies (the 2nd, 4th and 9th) supported by three Panzer Groups (the 2nd, 3rd and 4th) and by the Luftwaffe's Luftflotte 2. Overall, more than one million men were committed to the operation, along with 1,700 tanks, 14,000 guns. German aerial strength had been radically reduced. Since the 22 June the Luftwaffe had lost 1,603 aircraft and 1,028 damaged. As a result Luftflotte 2 had only 549 servicable machines, including 158 medium and dive-bombers and 172 fighters. The attack relied on standard blitzkrieg tactics, using Panzer groups rushing deep into Soviet formations and executing double-pincer movements, pocketing Red Army divisions and destroying them.


          The initial Wehrmacht plan called for two initial movements. The first would be a double-pincer performed around the Soviet Western Front and Reserve Front forces located around Vyazma. The second would be a single-pincer around the Bryansk Front to capture the city of Bryansk. From that point, the plan called for another quick pincer north and south of Moscow to encircle the city. However, the German armies were already battered and experiencing some logistical issues. Guderian, for example, wrote that some of his destroyed tanks had not been replaced, and that his mechanized troops lacked fuel at the beginning of the operation.


          Facing the Wehrmacht were three Soviet fronts formed from exhausted armies that had already been involved in heavy fighting for several months. The forces committed to the city's defense totaled 1,250,000 men, 1,000 tanks, 7,600 guns. The Soviet Air Force/Voenno-Vozdushnye Sily (VVS) had suffered appalling losses of some 21,200 aircraft. Extraordinary industrial achievements had replaced losses, and the VVS had 936 aircraft, 578 of which were bombers for the defense of the capital. However, these troops, while presenting a significant threat to the Wehrmacht based on their numbers alone, were poorly located, with most of the troops deployed in a single line, and had little or no reserves to the rear. In his memoirs, Vasilevsky pointed out that while immediate Soviet defenses were quite well prepared, these errors in troop placement were largely responsible for the Wehrmacht's initial success. Furthermore, many Soviet defenders were seriously lacking in combat experience and some critical equipment (such as anti-tank weapons), while their tanks were obsolete models.
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          The Soviet command began constructing extensive defenses around the city. The first part, the Rzhev-Vyazma defense setup, was built on the Rzhev- Vyazma- Bryansk line. The second, the Mozhaisk defense line, was a double defense stretching between Kalinin and Kaluga. Finally, a triple defense ring surrounded the city itself, forming the Moscow Defense Zone. These defenses were still largely unprepared by the beginning of the operation due to the speed of the German advance. Furthermore, the German attack plan had been discovered quite late, and Soviet troops were ordered to assume a total defensive stance only on September 27, 1941. However, new Soviet divisions were being formed on the Volga, in Asia and in the Urals, and it would only be a matter of a few months before these new troops could be committed, making the battle a race against time as well.


          


          Vyazma and Bryansk pockets
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          Near Vyazma, the Western and Reserve fronts were quickly defeated by the highly mobile forces of the 3rd and 4th Panzer groups that exploited weak areas in the defenses and then quickly moved behind the Red Army lines. The defense setup, still under construction, was overrun as both German armored spearheads met at Vyazma on October 10, 1941. Four Soviet armies (the 19th, 20th, 24th and 32nd) were trapped in a huge pocket just west of the city.


          Contrary to German expectations, the encircled Soviet forces did not surrender easily. Instead, the fighting was fierce and desperate, and the Wehrmacht had to employ 28 divisions to eliminate the surrounded Soviet armies, using forces that were needed to support the offensive towards Moscow. The remnants of the Soviet Western and Reserve fronts were able to retreat and consolidate their lines around Mozhaisk. Moreover, the surrounded Soviet forces were not completely destroyed, as some of the encircled troops escaped in groups ranging in size from platoons to full rifle divisions. Soviet resistance near Vyazma also provided time for the Soviet high command to quickly bring some reinforcements to the four armies defending the Moscow direction (namely, the 5th, 16th, 43rd and 49th), and to transport three rifle and two tank divisions from the Far East.


          In the south near Bryansk, initial Soviet performance was barely more effective than near Vyazma. The Second Panzer Group executed an enveloping movement around the whole front, linking with the advancing 2nd Army and capturing Orel by October 3 and Bryansk by October 6. Luftflotte 2 flew 984 combat missions and destroyed some 679 vehicles on 3 October. On 4 October a mixture of 100 dive-bombers and medium bombers destroyed rail lines and hampered Soviet troop movements in the Sumy-Lgov-Kursk area, severing communications between the Bryansk and South-Western Fronts. The Soviet 3rd and 13th armies were encircled but, again, did not surrender, and troops were able to escape in small groups, retreating to intermediate defense lines around Poniry and Mtsensk. By October 23, the last remnants had escaped from the pocket.


          By October 7, 1941, the German offensive in this area was bogged down. The first snow fell and quickly melted, turning roads into stretches of mud, a phenomenon known as rasputitsa in Russia. German armored groups were greatly slowed and were unable to easily maneuver, wearing down men and tanks. The 4th Panzer Division fell into an ambush set by Dmitri Leliushenko's hastily formed 1st Guards Special Rifle Corps, including Mikhail Katukov's 4th Tank Brigade, near the city of Mtsensk. Newly built T-34 tanks were concealed in the woods as German panzers rolled past them; as a scratch team of Soviet infantry contained their advance, Soviet armor attacked from both flanks and savaged the German Panzer IV formations. For the Wehrmacht, the shock of this defeat was so great that a special investigation was ordered. Guderian and his troops discovered, to their dismay, that new Soviet T-34s were almost impervious to German tank guns. As the general wrote, "Our T-IV tanks with their short 75mm guns could only explode a T-34 by hitting the engine from behind." Guderian also noted in his memoirs that "the Russians already learned a few things." Luftflotte 2 flew 1,400 attacks against Soviet positions to support the 4th Panzer Division, destroying 20 tanks, 34 artillery pieces and 650 vehicles of various kinds.


          Elsewhere, massive Soviet counterattacks had further slowed the German offensive. The 2. Armee operating to the North of Guderian's forces with the aim of trapping the Bryansk front became faced with a strong Soviet counter-attack. The Soviets supported the assault with heavy air-support. Despite being numerically inferior the Luftwaffe inflicted heavy losses to the VVS. 152 Stuka sorties and 259 medium bombers blunted the Soviet attack whilst another 202 Stuka and 188 medium bomber strikes were flown against supply columns in Brynask area. Soviet Forces were caught in the open, the Luftwaffe destroyed 22 tanks and over 450 vehicles, the Soviet attack had been routed.
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          The magnitude of the initial Soviet defeat was appalling. According to German estimates, 673,000 soldiers were captured by the Wehrmacht in both pockets, although recent research suggests a somewhat lower, but still enormous figure of 514,000 prisoners, reducing Soviet strength by 41%. The desperate Red Army resistance, however, had greatly slowed the Wehrmacht. When, on October 10, 1941, the Germans arrived within sight of the Mozhaisk line, they found a well-prepared defensive setup and new, fresh Soviet forces. That same day, Georgy Zhukov was recalled from Leningrad to take charge of the defense of Moscow. He immediately ordered the concentration of all available defenses on a strengthened Mozhaisk line, a move supported by Vasilevsky. The Luftwaffe while still outnumbered still controlled the sky whenever it appeared in strength. The Stukageschwader and Kampfgruppen (Stuka and bomber groups) flew 537 sorties destroying some 440 vehicles (mainly motor vehicles and trucks) and 150 artillery pieces.


          On October 13, Stalin ordered the evacuation of the Communist Party, the General Staff and various civil government offices from Moscow to Kuibyshev (now Samara), leaving only a limited number of officials behind. The evacuation caused panic among Moscovites. From October 16 to October 17, much of the civilian population tried to flee, mobbing the available trains and jamming the roads from the city. Despite all this, Stalin publicly remained in the Soviet capital, somewhat calming the fear and pandemonium.


          


          Mozhaisk defense line ( 13 October  30 October)
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          By October 13, 1941, the Wehrmacht had arrived at the Mozhaisk defense line, a hastily constructed double set of fortifications protecting Moscow from the west and stretching from Kalinin towards Volokolamsk and Kaluga. However, despite recent reinforcements, the combined strength of the Soviet armies manning the line (the 5th, 16th, 43rd and 49th armies) barely reached 90,000 men, hardly sufficient to stem the German advance. In light of the situation, Zhukov decided to concentrate his forces at four critical points: Volokolamsk, Mozhaisk, Maloyaroslavets and Kaluga. The entire Soviet Western Front, almost completely destroyed after its encirclement near Vyazma, was being recreated from scratch.


          Moscow itself was transformed into a fortress. According to Zhukov, 250,000 women and teenagers worked, building trenches and anti-tank moats around Moscow, moving almost three million cubic meters of earth with no mechanical help. Moscow's factories were hastily transformed into military complexes: the automobile factory was turned into a submachine gun armory, a clock factory was manufacturing mine detonators, the chocolate factory was producing food for the front, and automobile repair stations were repairing damaged tanks and vehicles. However, the situation was very dangerous, as the Soviet capital was still within reach of German panzers. Additionally, Moscow was now a target of massive air raids, although these caused only limited damage because of extensive anti-aircraft defenses and effective civilian fire brigades.
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          On October 13, 1941 ( October 15, 1941, according to other sources), the Wehrmacht resumed its offensive. At first, the Wehrmacht was unwilling to assault the Soviet defenses directly and attempted to bypass them by pushing northeast towards the weakly protected city of Kalinin, and south towards Kaluga and Tula, capturing all except Tula by October 14. Encouraged by this initial success, the Germans conducted a frontal assault against the fortified line, taking Mozhaisk and Maloyaroslavets on October 18, Naro-Fominsk on October 21, and Volokolamsk on October 27, after intense fighting. Due to the increasing danger of flanking attacks, Zhukov was forced to fall back and withdraw his forces east of the Nara River.


          In the south, the Second Panzer Army was moving towards Tula with relative ease, since the Mozhaisk defense line did not extend that far south, and because there were no significant concentrations of Soviet troops to slow down the advance. The bad weather, fuel problems, and damaged roads and bridges greatly slowed the Germans; Guderian reached the outskirts of Tula only by October 26, 1941. The German plan initially called for an instant capture of Tula and for a pincer move around Moscow. However, the first attempt to capture the city failed, as German panzers were stopped by the 50th Army and civilian volunteers in a desperate fight. Guderian's army had to stop within sight of the city on October 29, 1941.


          


          Wehrmacht at the gates ( 1 November  5 December)


          


          Wearing down


          As David Glantz pointed out in his book When Titans Clashed, by late October the Wehrmacht and the Red Army could be compared to "punch-drunk boxers, staying precariously on their feet but rapidly losing the power to hurt each other." The German forces were worn out, with only a third of their motor vehicles still functioning, infantry divisions at one-third to one-half strength, and serious logistics issues preventing the delivery of warm clothing and other winter equipment to the front. Even Hitler seemed to surrender to the idea of a long struggle, since the prospect of sending tanks into such a large city without heavy infantry support seemed risky after the costly capture of Warsaw in 1939.


          


          To stiffen the resolve of both the Red Army and boost the civilian morale, Stalin ordered the traditional military parade on November 7 to be staged in Red Square. Soviet troops paraded past the Kremlin and then marched directly to the front. The parade had a great symbolic significance in demonstrating the Soviet resolve and was invoked as such frequently in the years to come (see picture.) However, despite such a brave show, the Red Army was actually in a very precarious position. Although 100,000 additional Soviet troops had reinforced Klin and Tula, where new German offensives were expected, Soviet defenses were still relatively thin. Nevertheless, Stalin wanted several preemptive counteroffensives to be launched against the German lines, despite protests from Zhukov, who pointed out the complete lack of reserves. The Wehrmacht was able to repel most of these counteroffensives, depleting the Red Army of men and vehicles that could have been used for Moscow's defense. The offensive was only successful west of Moscow near Aleksino, where Soviet tanks inflicted heavy losses on the 4th Army because the Germans still lacked anti-tank weapons capable of damaging the new, well-armored T-34 tanks.


          Despite the defeat near Aleksino, the Wehrmacht still possessed an overall superiority in manpower and land forces over the Red Army. The German divisions committed to the final assault on Moscow numbered 943,000 men, 1,500 tanks, while Soviet forces were reduced to a shadow of their former selves, with barely 500,000 men, 890 tanks. However, compared to October, Soviet rifle divisions occupied much better defensive positions, a triple defensive ring surrounding the city, and some remains of the Mozhaisk line still in Soviet hands near Klin. Most of the Soviet field armies now had a multilayered defense with at least two rifle divisions in second echelon positions. Artillery support and sapper teams were also concentrated along major roads that German troops were expected to use in their attacks. Finally, Soviet troops  and especially officers  were now more experienced and better prepared for the offensive.
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          By November 15, 1941, the ground had finally frozen, solving the mud problem. The armored Wehrmacht spearheads were unleashed, with the goal of encircling Moscow and linking up near the city of Noginsk, east of the capital. In order to achieve this objective, the German Third and Fourth Panzer groups needed to concentrate their forces between the Moscow reservoir and Mozhaisk, then proceed to Klin and Solnechnogorsk to encircle the capital from the north. In the south, the Second Panzer Army intended to bypass Tula, still in Soviet hands, and advance to Kashira and Kolomna, linking up with the northern pincer at Noginsk.


          


          Final pincer


          On November 15, 1941, German tank armies began their offensive towards Klin, where no Soviet reserves were available due to Stalin's wish to attempt a counteroffensive at Volokolamsk, which had forced the relocation of all available reserves forces further south. Initial German attacks split the front in two, separating the 16th Army from the 30th. Several days of intense combat followed. As Zhukov recalls in his memoirs, "The enemy, ignoring the casualties, was making frontal assaults, willing to get to Moscow by any means necessary." Despite the Wehrmacht's efforts, the multilayered defense reduced Soviet casualties as the Soviet 16th Army slowly retreated and constantly harassed the German divisions trying to make their way through the fortifications.


          The Third Panzer Army finally captured Klin after heavy fighting on November 24, 1941, and by November 25, 1941, Solnechnogorsk as well. Soviet resistance was still strong, and the outcome of the battle was by no means certain. Reportedly, Stalin asked Zhukov whether Moscow could be successfully defended and ordered him to "speak honestly, like a communist." Zhukov replied that it was possible, but that reserves were desperately needed. By November 28, the German 7th Panzer Division had seized a bridgehead across the Moscow-Volga Canal  the last major obstacle before Moscow  and stood less than 35kilometers from the Kremlin; but a powerful counterattack by the 1st Shock Army drove them back across the canal. Just northwest of Moscow, the Wehrmacht reached Krasnaya Polyana, little more than 20kilometers from Moscow; German officers were able to make out some of the major buildings of the Soviet capital through their field glasses. However, both Soviet and German forces were severely depleted, sometimes having only 150 to 200 riflemen (a company's full strength) left in a regiment.


          In the south, near Tula, hostilities resumed on November 18, 1941, with the Second Panzer army trying to encircle the city. The German forces involved were extremely battered from previous fighting, and still had no winter clothing. As a result, initial German progress was only 5 to 10km (3 to 6mi) per day, making chances of success "less than certain" according to Guderian. Moreover, it exposed the German tank armies to flanking attacks from the Soviet 49th and 50th armies, located near Tula, further slowing the advance. However, Guderian was still able to pursue the offensive, spreading his forces in a star-like attack, taking Stalinogorsk on November 22, 1941 and surrounding a Soviet rifle division stationed there. On November 26, German panzers approached Kashira, a city controlling a major highway to Moscow. In response, a violent Soviet counterattack was launched the following day. General Belov's 2nd Cavalry Corps, supported by hastily assembled formations which included 173rd Rifle Division, 9th Tank Brigade, two separate tank battalions, and training and militia units, halted the German advance near Kashira. The Germans were driven back in early December, securing the southern approach to the city. Tula itself held, protected by fortifications and determined defenders, both soldiers and civilians. In the south, the Wehrmacht never got close to the capital.
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          Due to the resistance on both the northern and southern sides of Moscow, the Wehrmacht attempted, on December 1, 1941, a direct offensive from the west, along the Minsk-Moscow highway near the city of Naro-Fominsk. However, this attack had only limited tank support and was forced to assault extensive Soviet defenses. After meeting determined resistance from the Soviet 1st Guards Motorized Rifle Division and flank counterattacks staged by the 33rd Army, the German offensive was driven back four days later, with the Germans losing 10,000 men and several dozen tanks.


          By early December, the temperatures, so far relatively mild by Russian standards, dropped as low as twenty to fifty degrees Celsius below zero, freezing German troops, who still had no winter clothing, and German vehicles, which were not designed for such severe weather. More than 130,000 cases of frostbite were reported among German soldiers. Frozen grease had to be removed from every loaded shell and vehicles had to be heated for hours before use.


          The Axis offensive on Moscow stopped. As Guderian wrote in his journal, "the offensive on Moscow failed. We underestimated the enemy's strength, as well as his size and climate. Fortunately, I stopped my troops on December 5, otherwise the catastrophe would be unavoidable."


          


          Soviet counteroffensive


          
            [image: The Soviet winter counter-offensive, 5 December 1941 to 7 May 1942]

            
              The Soviet winter counter-offensive, 5 December 1941 to 7 May 1942
            

          


          Although the Wehrmacht's offensive had been stopped, German intelligence estimated that Soviet forces had no more reserves left and thus would be unable to stage a counteroffensive. This estimate proved wrong, as Stalin transferred fresh divisions from Siberia and the Far East, relying on intelligence from his spy, Richard Sorge, which indicated that Japan would not attack the Soviet Union. The Red Army had accumulated a 58-division reserve by early December, when the offensive proposed by Zhukov and Vasilevsky was finally approved by Stalin. However, even with these new reserves, Soviet forces committed to the operation numbered only 1,100,000 men, only slightly outnumbering the Wehrmacht. Nevertheless, with careful troop deployment, a ratio of two-to-one was reached at some critical points. On December 5, 1941, the counteroffensive started on the Kalinin Front. After two days of little progress, Soviet armies retook Krasnaya Polyana and several other cities in the immediate vicinity of Moscow.


          The same day, Hitler signed his directive number 39, ordering the Wehrmacht to assume a defensive stance on the whole front. However, German troops were unable to organize a solid defense at their present locations and were forced to pull back to consolidate their lines. Guderian wrote that discussions with Hans Schmidt and Wolfram von Richthofen took place the same day, and both commanders agreed that the current front line could not be held. On December 14, Franz Halder and Gnther von Kluge finally gave permission for a limited withdrawal to the west of the Oka river, without Hitler's approval. On December 20, 1941, during a meeting with German senior officers, Hitler cancelled the withdrawal and ordered his soldiers to defend every patch of ground, "digging trenches with howitzer shells if needed." Guderian protested, pointing out that losses from cold were actually greater than combat losses and that winter equipment was held by traffic ties in Poland. Nevertheless, Hitler insisted on defending the existing lines, and Guderian was dismissed by Christmas, along with generals Hoepner and Strauss, commanders of the 4th Panzers and 9th Army, respectively. Fedor von Bock was also dismissed, officially for "medical reasons." Walther von Brauchitsch, Hitler's commander-in-chief, had been removed even earlier, on December 19, 1941.


          Meanwhile, the Soviet offensive continued; in the north, Klin and Kalinin were liberated on December 15 and December 16, as the Kalinin Front drove west. The Soviet front commander, General Konev, attempted to envelop Army Group Centre, but met strong opposition near Rzhev and was forced to halt, forming a salient that would last until 1943. In the south, the offensive went equally well, with Southwestern Front forces relieving Tula on December 16, 1941. The Luftwaffe was reinforced, as Hitler saw it as the only hope to "save" the situation. Two Kampfgruppen units (II./KG 4 and II./KG 30) arrived from refitting in Germany, whilst four Transportgruppen with a strength of 102 Junkers Ju 52 transports were deployed from Luftflotte 4 to evacuate surrounded Heer units and improve the supply line to the front-line forces. It was a last minute effort and it worked. The German air arm was to help prevent a total collapse of Army Group Centre. Despite the Luftwaffe's best efforts Soviet air superiority had contributed enormously to the Red Army's victory at Moscow. Between the 17 December and 22 December the Luftwaffe destroyed 299 motor vehicles and 23 tanks around Tula, hampering the Red Army's pursuit of the German Army. In the centre, however, progress was much slower, and Soviet troops liberated Naro-Fominsk only on December 26, Kaluga on December 28, and Maloyaroslavets on January 2, after ten days of violent action. Soviet reserves ran low, and the offensive halted on January 7, 1942, after having pushed the exhausted and freezing German armies back 100 to 250km (60 to 150mi) from Moscow. This victory provided an important boost for Soviet morale, with the Wehrmacht suffering its first defeat. Having failed to vanquish the Soviet Union in one quick strike, Germany now had to prepare for a prolonged struggle. Operation Barbarossa had failed.


          


          Aftermath
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          The Red Army's winter counter-offensive drove the Wehrmacht from Moscow, but the city was still considered to be threatened, with the front line still relatively close. Because of this, the Moscow direction remained a priority for Stalin, who initially appeared to be in shock due to the initial German success. In particular, the initial Soviet advance was unable to level the Rzhev salient, held by several divisions of Army Group Centre. Immediately after the Moscow counter-offensive, a series of Soviet attacks (the Battles of Rzhev) were attempted against the salient, each time with heavy losses on both sides. Soviet losses are estimated to be between 500,000 and 1,000,000 men, and German losses between 300,000 and 450,000 men. By early 1943, however, the Wehrmacht had to disengage from the salient as the whole front was moving west. Nevertheless, the Moscow front was not finally secured until October 1943, when Army Group Centre was decisively repulsed from the Smolensk landbridge and from the left shore of the upper Dnieper at the end of the Second Battle of Smolensk.


          Furious that his army had been unable to take Moscow, Hitler dismissed his commander-in-chief, Walther von Brauchitsch, on December 19, 1941, and took personal charge of the Wehrmacht, effectively taking control of all military decisions and setting most experienced German officers against him. Additionally, Hitler surrounded himself with staff officers with little or no recent combat experience. As Guderian wrote in his memoirs, "This created a cold (chill) in our relations, a cold (chill) that could never be eliminated afterwards." This increased Hitler's distrust of his senior officers and ultimately proved fatal to the Wehrmacht. Germany now faced the prospect of a war of attrition, something it was not prepared for. Overall the battle was a stinging defeat for the Axis, though not necessarily a crushing one, and it ended German hopes for a quick and decisive victory over the Soviet Union.


          For the first time since June 1941, Soviet forces had stopped the Germans and driven them back. This resulted in Stalin becoming overconfident and deciding to further expand the offensive. On January 5, 1942, during a meeting in the Kremlin, Stalin announced that he was planning a general spring counteroffensive, which would be staged simultaneously near Moscow, Leningrad and in southern Russia. This plan was accepted over Zhukov's objections. However, low Red Army reserves and Wehrmacht tactical skill led to a bloody stalemate near Rhzev, known as the " Rzhev meat grinder," and to a string of Red Army defeats, such as the Second Battle of Kharkov, the failed elimination of the Demyansk pocket, and the encirclement of General Vlasov's army near Leningrad in a failed attempt to lift the siege of the city. Ultimately, these failures would lead to a successful German offensive in the south and to the Battle of Stalingrad.


          Nevertheless, the defense of Moscow became a symbol of Soviet resistance against the invading Axis forces. To commemorate the battle, Moscow was awarded the title of " Hero City" in 1965, on the 20th anniversary of Victory Day.


          


          Casualties


          Both German and Soviet casualties during the battle of Moscow have been a subject of debate, as various sources provide somewhat different estimates. Not all historians agree on what should be considered the "Battle of Moscow" in the timeline of World War II. While the start of the battle is usually regarded as the beginning of Operation Typhoon on September 30, 1941 (or sometimes on October 2, 1941), there are two different dates for the end of the offensive. In particular, some sources (such as Erickson and Glantz) exclude the Rzhev offensive from the scope of the battle, considering it as a distinct operation and making the Moscow offensive "stop" on January 7, 1942  thus lowering the number of casualties. Other historians, who include the Rzhev and Vyazma operations in the scope of the battle (thus making the battle end in May 1942), give higher casualty numbers. Since the Rzhev operation started on January 8, 1942, with no pause after the previous counteroffensive, such a stance is understandable.


          There are also significant differences in figures from various sources. John Erickson, in his Barbarossa: The Axis and the Allies, gives a figure of 653,924 Soviet casualties between October 1941 and January 1942. Glantz, in his book When Titans Clashed, gives a figure of 658,279 for the defense phase alone, plus 370,955 for the winter counteroffensive until January 7, 1942. The Great Soviet Encyclopedia, published in 19731978, estimates 400,000 German casualties by January, 1942. Another estimate available is provided in the Moscow Encyclopedia, published in 1997; its authors, based on various sources, give a figure of 145,000 German and 900,000 Soviet casualties for the defensive phase, along with 103,000 German and 380,000 Soviet casualties for the counteroffensive until January 7, 1942. With many of the Soviet casualties being men captured. Therefore, total casualties between September 30, 1941, and January 7, 1942, are estimated to be between 248,000 and 400,000 for the Wehrmacht (GSE / Moscow encyclopedia estimate) and between 650,000 and 1,280,000 for the Red Army (Erickson / Moscow encyclopedia estimate).


          Regardless of these disagreements, the Battle of Moscow is considered among the most lethal battles in world history.
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              	Part of the Russian colonization of the Americas
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              Battle of Sitka by Louis S. Glanzman, 1988
            


            
              	
                
                  
                    	Date

                    	October, 1804
                  


                  
                    	Location

                    	Sitka, Alaska
                  


                  
                    	Result

                    	Decisive Russian victory
                  

                

              
            


            
              	Belligerents
            


            
              	[image: ] Russian Empire

              	Tlingit Kiks.di Clan
            


            
              	Commanders
            


            
              	[image: ] Alexandr Baranov

              	Chief Katlian
            


            
              	Strength
            


            
              	150 Russians plus

              400 Aleuts

              	750800 (estimated)
            


            
              	Casualties and losses
            


            
              	12 killed, many wounded

              	unknown
            

          


          The Battle of Sitka (1804) was the last major armed conflict between Europeans and Alaska Natives, and was initiated in response to the destruction of a Russian trading post two years prior. The primary combatant groups were the native Tlingits of Sheet-k X'at'l ( Baranof Island) and agents of the Russian-American Company. Though the Russians' initial assault (in which Alexandr Baranov, head of the Russian expedition, sustained serious injuries) was repelled, their naval escorts bombarded the Tlingit fort Shis'k Noow mercilessly, driving the natives into the surrounding forest after only a few days. The Russian victory was decisive, and resulted in the Tlingit being permanently displaced from their ancestral lands. The Tlingit fled north and established a new settlement on the neighboring Chichagof Island.


          Animosity between the two cultures, though greatly diminished, continued in the form of sporadic attacks by the natives against the Russian settlement as late as 1858. The battlefield location has been preserved at Sitka National Historical Park. In September 2004, in recognition of the Battle's bicentennial, a direct descendant of Russian battle leader Baranov joined with descendants of the Kiks.di warriors for a traditional Tlingit "Cry Ceremony" to formally grieve for their lost ancestors.


          


          Background


          Members of the Kiks.di (Frog/Raven Clan) of the indigenous Tlingit people had occupied portions of the Alaska Panhandle, including Sheet-k X'at'l (present-day Baranof Island), for some 10,000 years. Alexandr Baranov (Chief Manager of the Shelikhov-Golikov Company, a forerunner of the Russian-American Company) first visited the island aboard the Ekatarina in 1795 while searching for new sea otter hunting grounds. Baranov paid the Tlingit a small sum for the rights to the land in order to prevent "interlopers" from conducting trade on the island.


          On May 25, 1799 Baranov and 100 employees of the RAC (accompanied by their native wives) sailed into Sitka Sound aboard the cutter Olga and sloop-of-war Konstantin of the Imperial Russian Navy; accompanying the Russian settlers was a fleet of some 550 baidarkas, carrying 6001,000 Aleut escorts. Wishing to avoid a confrontation with the natives, the group passed by the strategic hilltop encampment where the Tlingit had established their Noow Tlein ("Big Fort") and made landfall at their second-choice building site, some 7 miles (11 kilometers) north of the colony. The location of the Russian settlement at Katlianski Bay, " Redoubt Saint Michael," is known today as "Starry Gavan" (Starrigavan) Bay, or "Old Harbour." The outpost consisted of a large warehouse, blacksmith shop, cattle sheds, barracks, stockade, block house, a bath house, quarters for the hunters, and a residence for Baranov.
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              The Tlingit K'alyaan Pole, erected at the site of Fort Shis'k Noow in Sitka National Historical Park to commemorate the lives of those lost in the Battle of Sitka.
            

          


          Though the Koloshi (the Russian name for the Tlingit) initially welcomed the newcomers, their animosity toward the Russians grew in relatively short order. The Kiks.di objected to the Russian traders' custom of taking native women as their wives, and were constantly taunted by other Tlingit clans who looked upon the "Sitkas" as the outsiders' kalga, or slaves. The Kiks.di came to realize that the Russians' continued presence demanded their allegiance to the Tsar, and that they therefore were expected to provide free labor to the Company. Competition between the two groups for the island's resources would escalate as well.


          Despite a number of unsuccessful Tlingit attacks against the post during the winter of 1799, business soon prospered. Urgent matters required that Baranov return to Kodiak (then capital of Russian America) in 1800. 25 Russians and 55 Aleuts, under the direction of Vasilii G. Medvednikov, were left to staff the post. In spring 1802 ,the population of Redoubt Saint Michael had grown to include 29 Russians, 3 British deserters, 200 Aleuts, and a few Kodiak women. It was rumored that the British (under the auspices of the Hudson's Bay Company) staged a meeting with the northern Tlingit clans in Angoon in 1801, wherein they offered muskets and gunpowder to the Tlingits in exchange for exclusive fur trading rights.


          On June 20, 1802 a horde of Tlingit warriors from along Kaasda Hen (the Indian River) and nearby Crab Apple Island, "painted like demons" and wearing animal masks carved out of wood, attacked the Russian fort. The natives were well-armed with spears and modern firearms (the latter acquired through trade with the British, French, Spanish, and Americans, whose ships frequented the waters of the Inside Passage). Led by Chief Shk'awulyil, the raiding party massacred all of the men (20 Russians and close to 130 Aleut workers), looted and burned the barracks and storehouses, destroyed a ship under construction, and enslaved the surviving women and children.


          A few Russians and Aleuts who had been away from the post hunting, or who had fled into the forest, subsequently reached safety and relayed news of the attack to two foreign ships at anchor in the Sound. After brief negotiations, the Tlingit agreed to ransom a few of the survivors to the commander of the American ship Alert out of Boston. Captain James Barber of the British ship Unicorn, also anchored nearby, lured Shk'awulyil and several of his raiders aboard and placed them in the brig, subsequently exchanging them for the remaining lone Russian and 18 Aleut captives (along with some 4,000 sea otter pelts that had been plundered during the raid).


          The Unicorn then set sail for Kodiak, where it delivered the survivors and the news of the attack to Baranov on June 24. Barber extracted a ransom of 10,000 rubles for the return of the colonists  a mere 20% of his initial demand.


          


          Russian reprisal


          Following the Kiks.di victory, Tlingit Shaman Stoonookw (confident that the Russians would soon return, and in force) urged the Clan to construct a new fortification that was capable of withstanding cannon fire, and provided an ample water supply. Despite strong opposition, the Shaman's will prevailed, and the Kiks.di made preparations for war. The Sitkas sent messages to their allies requesting assistance, but none was forthcoming; they would face the Russian fleet on their own.
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              The Russian sloop-of-war Neva visits Australia in 1807.
            

          


          The Tlingit chose to construct the roughly 240 feet by 165 feet (73 by 50 meters) Shis'k Noow (the "Fort of Young Saplings") at the high water line near the mouth of the Indian River to take advantage of the long gravel beach flats that extend far out into the bay; it was hoped that the shallows would prevent the Russian ships from attacking the installation at close range. Some 1,000 native spruce logs were used in the construction of 14 buildings (barabaras) and the thick palisade wall that surrounded them. The Kiks.di battle plan was a simple one: they would gauge the Russians' strength and intentions at Noow Tlein, then strategically retreat to the perceived safety of the new fort. Baranov returned to Sitka Sound in late September, 1804 aboard the sloop-of-war Neva under the command of Lieutenant Commander Yuri Feodorovich Lisyansky. Neva was accompanied by the Ermak and two other smaller, armed sailing ships, manned by 150 promyshlenniks (fur traders), along with 400500 Aleuts in 250 baidarkas.


          In this engagement, fortune favored the Russians from the outset. On September 29, the Russians went ashore at the winter village. Lisyansky dubbed the site "Novo- Arkhangel'skaya Mikhailovskaya" (or "New Archangel Saint Michael"), a reference to the largest city in the region where Governor Baranov was born. Baranov immediately sent forth envoys to the Tlingit settlement with offers of negotiation for the Noow Tlein site, all of which were rebuffed. The Tlingit merely hoped to stall the Russians long enough to allow the natives to abandon their winter village and occupy the "sapling fort" without the enemy fleet taking notice.


          However, when the Kiks.di sent a small, armed party to retrieve their gunpowder reserves from an island in nearby Shaasey Aan ( Jamestown Bay), the group (electing not to wait for the cover of darkness, instead returning in broad daylight) was spotted and engaged in brief a firefight with the Russians. An errant round struck the canoe in which the Tlingit were transporting the gunpowder, igniting the cargo and causing it to explode. When the smoke cleared, it was evident that none of the expedition, made up of upper- caste young men from each house (all future Clan leaders) and a highly-respected elder, survived the encounter. Baranov's emissaries notifed the Tlingit that the Russian ships would soon begin firing on the new fort.


          


          Day One


          On or about October 1, the Neva was towed into the shoals near the mouth of the Indian River. A Russian landing party, led by Baranov and accompanied by 400 Aleuts acting as light infantry, assaulted the Tlingit compound, only to be met by continuous volleys of gunfire. The Aleuts panicked and broke ranks, retreating to the shore where their baidarkas waited.


          The Kiks.di warriors, led by their new War Chief K'alyaan (Katlian)  wearing a Raven mask and armed with a blacksmith's hammer, surged out of Shis'k Noow and engaged the attacking force in hand-to-hand combat; a second wave of Tlingit emerged from the adjacent woods in a " pincer" maneuver. Baranov was seriously injured and the Russians fell back to the water's edge, just as the Neva opened fire to cover the retreat. Twelve of the attackers were killed and many others injured during the melee, and the Russians were forced to abandon several small artillery pieces on the beach.


          That night, the Tlingit rejoiced at having repulsed the Russian onslaught.


          


          Day Two
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          Inasmuch as Baranovs battlefield wounds prevented him from continuing the battle, Lieutenant Commander Lisyansky assumed command, ordering his ships to begin shore bombardment of the Tlingit position. The initial barrage consisted mainly of "ranging shots" as the vessels attempted to determine the optimum firing range. Unable to breach the fort's walls, the Russians ceased fire in the early afternoon and sent a messenger ashore under a flag of truce.


          
            	It was constructed of wood, so thick and strong, that the shot from my guns could not penetrate it at the short distance of a cable's length  from the log of Yuri Lisyansky, Captain of the Neva.

          


          Much to the Kiks.di's amusement, the message demanded their surrender, which they rejected out of hand. The Tlingit replied with their own demand that the Russians surrender, which was also rejected. The Russian cannon fire resumed until nightfall. After dark, the Kiks.di met to consider their situation. They all believed that the Russians suffered too many losses the day before to mount another ground attack. The Tlingit's goal had been to hold out long enough to allow the northern clans to arrive and reinforce their numbers, but the shortage of gunpowder limited their ability to remain under siege, a factor that made ultimate victory seem less likely. The Tlingit concluded that a change in tactics was in order: rather than suffer the ignominy of defeat on the battlefield, they formulated a strategy wherein the Clan would disappear into the surrounding forest (where they felt that the Russians could not engage them) and establish a new settlement on the northern part of the island.


          


          Day Three


          The Neva and her escorts resumed their day-long bombardment of the Tlingit fort at sunrise. The Kiks.di responded with offers of a truce, hostage exchanges, promises of more talks, and even the possibility of surrender. Unbeknownst to the Russians, the Clan's elderly and young children had already begun the trek to Gjaa Hen (Old Sitka). At nightfall, the House Chiefs met again to discuss their planned march across the island. Mothers with infant children were to depart in the morning.


          


          Day Four


          The naval cannon fire began at daybreak, halting periodically to allow the Russians to extend offers of peace to the Kiks.di, which were in turn rejected. That afternoon, the Tlingits' response was that they had tired of battle, and would accede to the Russian demands to evacuate Shis'k Noow the following day. Once the sun had set, the natives held their last gathering in the sapling fort. The elders offered praise for their clansmen who had defended the Kiks.di homeland against a formidable enemy. The Clan gathered together for a last song, one that ended with a loud drum roll and a wail of anguish (which the Russians interpreted as a sign of their surrender).


          The Tlingit then departed undetected under the cover of darkness.


          


          Aftermath


          It wasn't until October 7, days after the Kiks.di put forth their tragic " swan song," that the Russians landed a large contingent of troops to secure the beachhead and to reconnoiter the area in and around Shis'k Noow. To their great surprise, none of the natives were to be found (unbeknownst to the Russians, the Tlingit had embarked on what is now referred to as the "Sitka Kiks.di Survival March").


          On October 8, Captain Lisianski visited the abandoned Tlingit fortification and recorded his impressions of what he saw as follows:


          
            	Having come ashore, I observed the most barbaric sight that could bring even the most hardened heart to tremble and recoil. Assuming that we could trace them in the woods by the voices of infants and dogs, the Sitkans put them all to death...the entire set of circumstances led us to conclude that the fortress had contained no less than 800 persons of male gender.

          


          The fort was razed to preclude the possibility of its being used as a stronghold against the Russians and their allies ever again. Neva sailed out of Sitka Sound on November 10.


          [bookmark: .22Sitka_Kiks..C3.A1di_Survival_March.22]


          "Sitka Kiks.di Survival March"


          The first leg of the Tlingit's sojourn entailed a hike west from Gajaa Hen to Daxit (the Clan's fishing camp at Nakwasina Sound, where each May the Kiks.di harvested herring eggs, a traditional native food). From there, the group's exact path across the mountains north to Chatl Ka Noow (the Kiks.di "Halibut Fort" at Point Craven in the Peril Strait) is a matter of some conjecture. However, a coastal route around the bays of northwest Baranof Island appears to be the most likely course as it would have allowed the travelers to circumvent the Island's dense forests, based on significant firsthand research into the event conducted by Herb and Frank Hope of the Sheet'k Kwan  Sitka Tribe of Alaska. Canoes fashioned out of redcedar trunks facilitated the ocean crossing to Chichagof Island.


          Several warriors remained in the vicinity of Noow Tlein after the Battle as a sort of rear guard, in order to both harass the Russian settlers and to prevent them from pursuing the Kiks.di during their flight north. Shortly thereafter, eight Aleut trappers were killed in Jamestown Bay and another was shot in the woods adjacent to New Archangel. From that point forward, Russian hunting parties went out in force, ever alert to the possibility of attack. The Kiks.di encouraged other Tlingit clans to avoid contact with the Russians by any means possible.


          


          Russian Alaska
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              The Russian palisade atop "Castle Hill" (Noow Tlein) in Gjaa Hen (Old Sitka), circa 1827.
            

          


          Atop the kekoor (hill) at Noow Tlein, the Russians constructed a fortress (krepost') of their own, consisting of a high wooden palisade with three watchtowers (armed with 32 cannon) for defense against Tlingit attacks. By the summer of 1805, a total of 8 buildings had been erected inside the compound, including workshops, barracks, and the Governor's Residence. Aside from their annual expeditions to "Herring Rock" near the mouth of the Indian River, the Kiks.di by-and-large steered clear of the ever-expanding settlement until 1821, when the Russians (who intended to profit from the natives' hunting prowess, and to put an end to the sporadic attacks on the village) invited the Tlingit to return to Sitka, which was designated as the new capital of Russian America in 1808.
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              A replica of Russian Block House #1 (one of three watchtowers that guarded the stockade walls at Old Sitka) as constructed by the National Park Service in 1962.
            

          


          The Tlingit who chose to return were allowed to reside in a part of the village just below the heavily-guarded stockade on "Blockhouse Hill" (an area known as the Ranche until around 1965). Russian cannon were constantly trained on the natives as a reminder of their defeat at Shis'k Noow. The Kiks.di supplied the Russians with food (including corn, or maize, which the settlers taught them how to cultivate) and otter pelts, while the colonists introduced the Tlingit to the various aspects of Russian culture and the Russian Orthodox Church. Occasional acts of Tlingit aggression continued until 1858, with one significant uprising (though quickly quelled) occurring in 1855. After Russian America was sold to the U.S. in 1867, all of the holdings of the RussianAmerican Company were liquidated. Following the transfer, many elders of the local Tlingit tribe maintained that "Castle Hill" comprised the only land that Russia was entitled to sell. Native land claims were not addressed until the latter half of the 20th century, with the signing of the Alaska Native Claims Settlement Act.


          The 1880 census reported a population of 43 Tlingit living in and around the Indian River, the Kiks.di's traditional summer fishing camp.


          


          Tributes


          U.S. President Benjamin Harrison set aside the Shis'k Noow site for public use in 1890. Sitka National Historical Park was established on the battle site on October 18, 1972 "...to commemorate the Tlingit and Russian experiences in Alaska." Today, the K'alyaan (Totem) Pole stands guard over the Shis'k Noow site to honour the Tlingit casualties. Ta etl, a memorial to the Russian sailors who died in the Battle, is located across the Indian River at site of the Russians' landing. In September of 2004, in observance of the Battle's bicentennial, descendants of the combatants from both sides joined in a traditional Tlingit "Cry Ceremony" to formally grieve their lost ancestors. The next day, the Kiks.di hosted a formal reconciliation ceremony to "put away" their two centuries of grief.


          


          Historic designations


          
            	National Register of Historic Places #NPS66000162  "Baranof Castle Hill" site


            	National Register of Historic Places #NPS66000164  "Battle of Sitka" site


            	National Register of Historic Places #NPS66000166  Old Sitka ("Redoubt Saint Michael") site
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                    	Second Battle of Smolensk
                  


                  
                    	Part of the Eastern Front of World War II
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                    Soviet civilians in their ruined house in Smolensk.
                  


                  
                    	
                      
                        
                          	Date

                          	7 August 1943  2 October 1943
                        


                        
                          	Location

                          	Smolensk region, USSR
                        


                        
                          	Result

                          	Decisive Soviet victory
                        

                      

                    
                  


                  
                    	Belligerents
                  


                  
                    	[image: ] Nazi Germany

                    Axis allies

                    	[image: ] Soviet Union
                  


                  
                    	Commanders
                  


                  
                    	Gnther von Kluge

                    	Andrei Yeremenko,

                    Vasily Sokolovsky
                  


                  
                    	Strength
                  


                  
                    	850,000 men,

                    8,800 guns,

                    500 tanks,

                    700 aircraft

                    	1,253,000 men,

                    20,640 guns,

                    1,430 tanks,

                    1,100 aircraft
                  


                  
                    	Casualties and losses
                  


                  
                    	(Soviet est.)

                    ~200,000250,000 killed, wounded or captured

                    	450,000 killed, wounded or captured
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          The second Battle of Smolensk ( 7 August 1943  2 October 1943) was a Soviet strategic offensive operation conducted by the Red Army as part of the Summer-Autumn Campaign of 1943 in the Western USSR. Staged almost simultaneously with the Battle of the Dnieper ( 13 August  22 September), the offensive lasted two months and was led by Generals Andrei Yeremenko commanding the Kalinin Front and Vasily Sokolovsky commanding the Western Front. Its goal was to clear the Nazi Germany presence from the Smolensk and Bryansk regions. Smolensk had been under German occupation since the first Battle of Smolensk in 1941.


          Despite an impressive German defense, the Red Army was able to stage several breakthroughs, liberating several major cities including Smolensk and Roslavl. As a result of this operation the Red Army was able to start planning for the liberation of Belorussia. However, the overall advance was quite modest and slow in the face of heavy German resistance, and the operation was therefore accomplished in three stages: August 720, August 21September 6, and September 7October 2.


          Although playing a major military role in its own right, the Smolensk Operation was also important for its effect on the Battle of the Dnieper. It has been estimated that as many as fifty-five German divisions were committed to counter the Smolensk Operation  divisions which would have been critical to prevent Soviet troops from crossing the Dnieper in the south. In the course of the operation the Red Army also definitively drove back German forces from the Smolensk land bridge, historically the most important approach for a western attack on Moscow.


          The Strategic Operations included smaller operations that were


          
            	Spas-Demensk Offensive Operation (7 August 1943 - 20 August 1943)


            	Dukhovshchina-Demidov Offensive Operation (1 Stage) (13 August 1943 - 18 August 1943)


            	Yelnia-Dorogobuzh Offensive Operation (28 August 1943 - 6 September 1943)


            	Dukhovshchina-Demidov Offensive Operation (2 Stage) (14 September 1943 - 2 October 1943)


            	Smolensk-Roslavl Offensive Operation (15 September 1943 - 2 October 1943)


            	Bryansk Offensive Operation (17 August 1943 - 3 October 1943)

          


          


          Strategic context


          By the end of the Battle of Kursk in July 1943, Germany had lost all hope of regaining the initiative on the Eastern Front. Losses were considerable and the whole army was less effective than before, as many of its experienced soldiers had fallen during the previous two years of fighting. This left the German army capable of only reacting to Soviet moves.


          On the Soviet side, Stalin was determined to pursue the liberation of occupied territories from German control, a course of action that had started at the end of 1942 with Operation Uranus, which led to the liberation of Stalingrad. The Battle of the Dnieper was to achieve the liberation of the Ukraine and push the southern part of the front towards the west. However, in order to weaken the German defenses even further, the Smolensk operation was staged simultaneously, in a move that would also draw German reserves north, thereby weakening the German defense on the southern part of the front. Both operations were a part of the same strategic offensive plan, aiming to recover as much Soviet territory from German control as possible


          Thirty years later, Marshal Vasilevsky (Chief of the General Staff in 1943) wrote in his memoirs:


          
            This plan, enormous both in regard of its daring and of forces committed to it, was executed through several operations: the Smolensk operation, the Donbass [Operation], the left-bank Ukraine operation

          


          


          Geography
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              Map of the Smolensk operation and related offensives
            

          


          The territory on which the offensive was to be staged was a slightly hilly plain covered with ravines and possessing significant areas of swamps and forests that restricted military movement. Its most important hills reached heights of 250 to 270meters (750800ft), sometimes even more, allowing for improved artillery defense. In 1943, the area was for the most part covered with pine and mixed forests and thick bushes.


          Numerous rivers also passed through the area, the most important of them being the Donets Basin, Western Dvina, Dnieper, Desna, Volost' and Ugra rivers. None of these rivers were especially wide at 10 to 120meters (30 to 360ft) respectively, nor deep at 40 to 250cm (1 to 8ft) respectively; but the surrounding wide, swamp-like areas proved difficult to cross, especially for mechanized troops. Moreover, like many south-flowing rivers in Europe, the Dnieper's western bank, which was held by German troops, was higher and steeper than the eastern. There were very few available bridges or ferries.


          


          Transport infrastructure


          For the Soviet troops, the offensive was further complicated by a lack of adequate transport infrastructure in the area in which the offensive was to be staged. The road network was not well developed, and paved roads were rare. After rainfall, which was quite common during the Russian summer, most of them were turned into mud (a phenomenon known as rasputitsa), greatly slowing down any advance of mechanized troops, and raising logistical issues as well. As for railroads, the only major railroad axis available for Soviet troops was the Rzhev - Vyazma - Kirov line.


          On the other hand, the Wehrmacht controlled a much wider network of roads and railroads, centered on Smolensk and Roslavl. These two cities were important logistical centers, allowing quick supply and reinforcements for German troops. By far the most important railroads for German troops were the Smolensk - Bryansk axis and the Nevel - Orsha - Mogilev axis, linking German western troops with troops concentrated around Oryol. However, as part of the Soviet planning the German railroad communications were attacked by the partisans during the conduct of Operation Concert, one of the largest railroad sabotage operations of the Second World War.


          


          Opposing forces


          


          Soviet offensive sector


          
            [image: A detail of the Smolensk offensive, showing the concave shape of the Soviet front line]

            
              A detail of the Smolensk offensive, showing the concave shape of the Soviet front line
            

          


          As of July 1943, the shape of the Soviet front line on this part of the Eastern Front was described by a concave with a re-entrant centered around Oryol, offering them the opportunity to attack Wehrmacht defensive lines which became exposed to flank attacks from the north.


          Therefore, the offensive promised to be quite difficult for Soviet troops of the Kalinin and Western Fronts who were predominantly tasked with the operation.


          The Kalinin Front had assigned for the operation the 10th Guards Аrmy, 5th Army , 10th Army, 21st Army, 33rd Army, 49th Army, 68th Аrmy, 1st Air Army, 2nd Guards Tank Corps, 5th Mechanised Corps, 6th Guards Cavalry Corps.


          The Western Front would have for the operation the 4th Shock Army, 39th Army, 43rd Army, 3rd Air Army, 31st Army.


          


          German defenses
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          As a result of the shape of the front, a significant number of divisions of Army Group Centre were kept on this part of the front because of a (quite legitimate) fear of a major offensive in this sector.


          For instance, at the end of July 1943, a German staff briefing stated:


          
            On the front held by the Army Group Center many signs show a continuous preparation to a yet limited offensive (Roslavl, Smolensk, Vitebsk) and of a maneuver of immobilization of the Army Group Centre

          


          The front had been more or less stable for four to five months (and up to 18 months in several places) before the battle, and possessed geographical features favorable for a strong defensive setup. Thus, German forces had time to build extensive defensive positions, numbering as much as five or six defensive lines in some places, for a total depth extending from 100 to 130kilometers (6080mi).


          The first (tactical or outer) defensive zone included the first (main) and the second defense lines, for a total depth varying between 12 and 15kilometers (79mi), and located, whenever possible, on elevated ground. The main defense line, 5kilometers deep, possessed three sets of trenches and firing points, linked by an extensive communication network. The density of firing points reached 6 or 7 per kilometers (0.6mi) of front line. In some places, where heavy tank attacks were feared, the third set of trenches was in fact a solid antitank moat with a steep western side integrating artillery and machine guns emplacements. The forward edge of the battle area was protected by three lines of barbed wire and a solid wall of minefields.


          The second defense zone, located about 10kilometers (6mi) behind the outer defense zone and covering the most important directions, was composed of a set of firing points connected with trenches. It was protected with barbed wire, and also with minefields in some places where heavy tank offensives were anticipated. Between the outer and the second defense zones, a set of small firing points and garrisons was also created in order to slow down a Soviet advance should the Red Army break through the outer defense zone. Behind the second zone, heavy guns were positioned.


          Finally, deep behind the front line, three or four more defense lines were located, whenever possible, on the western shore of a river. For instance, important defense lines were set up on the western side of the Dnieper and Desna. Additionally, the main urban centers located on the defense line (such as Yelnya, Dukhovshchina and Spas-Demensk), were reinforced and fortified, preparing them for a potentially long fight. Roads were mined and covered with antitank devices and firing points were installed in the most important and tallest buildings.


          


          First stage (7 August  20 August)


          


          Main breakthrough
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          After a day of probing, the goal of which was to determine whether German troops would choose to withdraw or not from the first set of trenches, the offensive started on 7 August 1943 at 06:30 am (with a preliminary bombardment starting at 04:40 am) with a breakthrough towards Roslavl. Three armies (apparently under the control of Soviet Western Front) were committed to this offensive: the 5th Army (Soviet Union), the 10th Guards Army and the 33rd Army.


          However, the attack quickly encountered heavy opposition and stalled. German troops attempted numerous counterattacks from their well-prepared defense positions, supported by tanks, assault guns, and the fire of heavy guns and mortars. As Konstantin Rokossovsky recalls, "we literally had to tear ourselves through German lines, one by one". On the first day, the Soviet troops advanced only 4kilometers (2.5mi), with all available troops (including artillery, communications men and engineers) committed to battle.


          Despite violent Soviet attacks, it quickly became obvious that the three armies would not be able to get through the German lines. Therefore, it was decided to commit the 68th Army, kept in reserve, to battle. On the German side, three additional divisions ( 2nd Panzer Division, 36th Infantry Division and 56th Infantry Division) were sent to the front from the Oryol sector to try and stop the Soviet advance.


          The following day, the attack resumed, with another attempt at a simultaneous breakthrough taking place further north, towards Yartzevo. Both attacks were stopped in their tracks by heavy German resistance. In the following five days, Soviet troops slowly made their way through German defenses, repelling heavy counterattacks and sustaining heavy losses. By feeding reserve troops to battle, the Red Army managed to advance to a depth varying from 15 to 25kilometers (1015mi) by 11 August.


          Subsequent attacks by the armored and cavalry forces of the 6th Guards Cavalry Corps had no further effect and resulted in heavy casualties because of strong German defenses, leading to a stalemate.


          


          Spas-Demensk offensive
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          During the Spas-Demyansk offensive operation (Спас-Деменская наступательная операция) in the region of Spas-Demensk, things went a little better for the 10th Army. In this area, Wehrmacht had fewer troops and only limited reserves, enabling the 10th Army to break through German lines and advance 10kilometers in two days.


          However, the 5th Mechanized Corps, relocated from Kirov and committed to battle in order to exploit the breakthrough, failed in its mission, mainly because a poorly organized anti-aircraft defense enabled Luftwaffe dive bombers to attack its light Valentine tanks with a certain degree of impunity. The corps sustained heavy losses and had to pull away from combat. Eventually, Soviet troops advanced a further 25kilometers (15mi) as of 13 August, liberating Spas-Demensk.


          


          Dukhovshchina offensive


          As ordered by the Stavka (the Soviet Armed Forces Command), the Dukhovshchina-Demidov offensive operation (Духовщинско-Демидовская наступательная операция) near Dukhovshchina started almost a week later, on 13 August. However, as on other parts of the front, the 39th Army and the 43rd Army encountered very serious opposition. During the first day alone, Wehrmacht troops attempted 24 regimental-sized counterattacks, supported by tanks, assault guns, and aviation.


          During the next five days, Soviet troops managed to advance only 6 to 7kilometers (3 to 4mi), and although they inflicted heavy casualties on Wehrmacht troops, their own losses were also heavy.


          


          Causes of the stalemate


          By mid-August, Soviet operations all along the Smolensk front stabilized. The resulting stalemate, while not a defeat per se, was stinging for Soviet commanders, who provided several explanations for their failure to press forward. Deputy Chief of General Staff General A. I. Antonov reported "We have to deal both with forests and swamps and with increasing resistance of enemy troops reinforced by divisions arriving from Bryansk region" while Marshal Nikolai Voronov, formerly a Stavka member, analysed the stalemate in his memoirs, publishing what he saw as the eight primary causes:


          
            	The Wehrmacht OHK command knew about the operation and was prepared for it.


            	Wehrmacht defense lines were exceptionally well prepared ( firing points reinforced by trenches, barbed wire, minefields etc.)


            	Several Red Army rifle divisions were insufficiently prepared to perform an assault of a multi-lined defense setup. This was especially true for reserve divisions, whose training was not always properly supervised.


            	There were not enough tanks committed to battle, forcing Red Army commanders to rely on artillery, mortars and infantry to break through Wehrmacht lines. Moreover, numerous counterattacks and an abundance of minefields slowed down the infantry's progress.


            	The interaction between regiments and divisions was far from perfect. There were unexpected pauses during the attack and a strong will of some regiments to "hide" from the attack and expose another regiment.


            	Many Red Army commanders were too impressed by Wehrmacht counterattacks and failed to act properly, even if their own troops outnumbered those of the Wehrmacht.


            	The infantry were not using their own weapons (such as their own heavy guns and portable mortars) well enough. They relied too much on artillery.


            	The fact that the offensive was postponed from 3 August to 7 August gave German troops more time to increase their readiness.

          


          With all these factors considered, Voronov demanded that the 4th Tank Army and the 8th Artillery Corps be transferred from the Bryansk Front and instead committed to support the attack near Smolensk.


          The stalemate was far from what had been desired by the Stavka, but it had at least one merit: it tied down as much as 40% of all Wehrmacht divisions on the Eastern Front near Smolensk, making the task for troops fighting in the south and near Kursk much easier. The Stavka planned to resume the offensive on 21 August, but decided to postpone it slightly to give Soviet units time to resupply and reinforce.


          


          Second stage (21 August  6 September)


          By mid-August, the situation on the Eastern Front had changed as the Red Army started a general offensive, beginning with the Belgorod-Kharkov offensive operation (Белгородско-Харьковская наступательная операция)( Operation Polkovodets Rumyantsev (операция "Румянцев" - 03-23.08) and the Orlov offensive operation (Орловская наступательная операция) (Operation Polkovodets Kutuzov ]] (операция "Кутузов" - 12.07-18.08) known in German history as the Kursk, and continuing with the Wehrmacht's defensive Battle of the Dnieper line in the North Ukraine. Nevertheless, the Wehrmacht command was still reinforcing its troops around Smolensk and Roslavl, withdrawing several divisions from the Oryol region. As a result, the two Soviet counteroffensives that followed the Kursk defensive operation (Курская оборонительная операция 05-23.07) proceeded relatively easily for the Red Army around Oryol, creating a large salient south of Smolensk and Bryansk.


          In this situation, the former attack axis, directed southwest towards Roslavl and Bryansk, became useless. The Stavka decided instead to shift the attack axis west to Yelnya and Smolensk.


          


          Yelnya offensive
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          The Yelnya-Dorogobuzh offensive operation (Ельнинско-Дорогобужская наступательная операция was considered the "key" to Smolensk, and therefore Wehrmacht troops created a massive fortified defense position around the city. Swampy areas on the Desna and Ugra rivers were mined and heavy guns set up on hills overlooking the city.

          Aware of the Wehrmacht preparations, during the week from 20 August to 27 August, the Soviet armies were reinforced with tanks and artillery.


          The offensive finally commenced on 28 August by the 10th Guards Army, 21st Army and the 33rd Army ), supported by three Tank, a Mechanized corps and the 1st Air Army. These four armies were covering a front of only 36kilometers (22mi), creating a very high concentration of troops. However, the troops lacked fuel and supplies, with enough supplies for only one or two weeks.


          After an intense shelling that lasted 90 minutes, Soviet troops moved forward. The artillery bombardment as well as ground attack aircraft significantly damaged the Wehrmacht lines, allowing the Red Army to execute a breakthrough on a 25kilometer (15mi) sector front and advance 6 to 8kilometers (45mi) by the end of the day. The following day, 29 August, Red Army rifle divisions advanced further, creating a salient 30kilometers (19mi) wide and 12 to 15kilometers (79mi) deep.


          In order to exploit the breakthrough, the 2nd Guards Tank Corps was thrown into the battle. In one day, its troops advanced by 30kilometers (19mi) and reached the outskirts of Yelnya. Leaving Wehrmacht troops no time to regroup their forces, Red Army troops attacked the city and started to form an encirclement. On 30 August, Wehrmacht forces were forced to abandon Yelnya, sustaining heavy casualties. This commenced a full-scale retreat by Wehrmacht troops from the area. By 3 September, Soviet forces reached the eastern shore of the Dniepr.


          


          Bryansk maneuver


          Near Bryansk, things went equally well for the Soviet armies, despite heavy German resistance. However, an identified weakness changed all the previous plans. A surprisingly easy capture of several hills commanding the Dubrovka region north of Bryansk, with numerous German soldiers captured in total absence of battle readiness, came to the attention of General Markian Popov, commander of the Bryansk Front from June to October 1943. This meant that the Soviet offensive was probably not expected along that particular axis.


          Therefore, the boundary between the First Belorussian Front and the Western Front was shifted south, and two "new" armies executed a single- pincer movement to Dubrovka and around Bryansk, forcing German forces to withdraw.


          By 6 September, the offensive slowed down almost to a halt on the entire front, with Soviet troops advancing only 2kilometers (1mi) each day. On the right flank, heavy fighting broke out in the woods near Yartzevo. On the centre, advancing Soviet troops hit the Dnieper defense line. On the left flank, Soviet rifle divisions were slowed as they entered forests southwest of Yelnya. Moreover, Soviet divisions were tired and depleted, at less than 60% nominal strength. On 7 September, the offensive was stopped, and the second stage of the Smolensk operation was over.


          


          Third stage (7 September  2 October)
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          In the week from 7 September to 14 September, Soviet troops were once again reinforced and were preparing for another offensive. The next objectives set by the Stavka were the major cities of Smolensk, Vitebsk and Orsha. The operation resumed on 14 September with the Smolensk-Roslavl offensive operation (Смоленско-Рославльская наступательная операция), involving the left flank of the Kalinin Front and the Western Front. After a preliminary artillery bombardment, Soviet troops attempted to break through the Wehrmacht lines.


          On the Kalinin Fronts attack sector, the Red Army created a salient 30kilometers (19mi) wide and 3 to 13kilometers (28mi) deep by the end of the day. After four days of battle, Soviet rifle divisions captured Dukhovshchina, another "key" to Smolensk.


          On the Western Front's attack sector, where the offensive started one day later, the breakthrough was also promising, with a developing salient 20kilometers (12mi) large and 10kilometers (6mi) deep. The same day, Yartzevo, an important railroad hub near Smolensk, was liberated by Soviet troops. On the Western Front's left flank, Soviet rifle divisions reached Desna and conducted an assault river crossing, creating several bridgeheads on its western shore.


          As the result, the Wehrmacht defense line protecting Smolensk was overrun, exposing the troops defending the city to envelopment. General Kurt von Tippelskirch, Chief of Staff of the German 4th Army during the Smolensk operation and later commander of the 4th Army, wrote that:


          "The forces of the Soviet Western Front struck the left wing of Army Group Centre from the Dorogobuzh-Yelnya line with the aim of achieving a breakthrough in the direction of Smolensk. It became clear that the salientprojecting far to the eastin which the 9th Army was positioned could no longer be held."


          By 19 September, Soviet troops had created a 250kilometers (150mi) large and 40kilometers (25mi) wide gap in Wehrmacht lines. The following day, Stavka ordered the Western Front troops to reach Smolensk before 27 September, then to proceed towards Orsha and Mogilev. Kalinin front was ordered to capture Vitebsk before 10 October.


          On 25 September, after a assault-crossing of the northern Dnieper and street fighting that lasted all night, Soviet troops completed the liberation of Smolensk. The same day another important city Roslavl was recaptured. By 30 September, the Soviet offensive force were tired and depleted, and became bogged down outside Vitebsk, Orsha, and Mogilev, which were still held by Wehrmacht troops, and on the 2 October the Smolensk operation was concluded. A limited follow-on was made to successfully capture Nevel after two days of street fighting.


          Overall, Soviet troops advanced 100 to 180kilometers (60110mi) during almost 20 days of this third part of the offensive.


          The Battle of Lenino (in the Byelorussian SSR) occurred in the same general area on 12/13 October 1943.


          


          Aftermath


          The Smolensk operation was a decisive Soviet victory and a stinging defeat for the Wehrmacht. Although quite modest compared to later offensive operations (not more than 200250kilometers or 120150miles were gained in depth), the Soviet advance during this operation was important from several points of view.


          Firstly, German troops were definitively driven back from the Moscow approaches. This strategic threat, which had been the Stavka's biggest source of worry since 1941, was finally removed.


          Secondly, German defense rings, on which German troops planned to rely, were almost completely overrun. Quite a few remained, but it was obvious that they would not last. An essay written after the war by several Wehrmacht officers stated that:


          
            Although the vigorous actions of their command and troops allowed the Germans to create a continuous front, there was no doubt that the poor condition of the troops, the complete lack of reserves, and the unavoidable lengthening of individual units' lines concealed the danger that the next major Soviet attack would cause this patchwork frontconstructed with such difficultyto collapse.

          


          Thirdly, as outlined above, the Smolensk Operation was an important "helper" for the Battle of the Dnieper, locking between 40 and 55 divisions near Smolensk and preventing their relocation to the southern front.


          
            [image: Smolensk streets during the war.]

            
              Smolensk streets during the war.
            

          


          Finally, a once-united German front was now separated by the huge and impassable Pripet marshes, cutting Army Group South off from its northern counterparts, thus greatly reducing the Wehrmacht's abilities to shift troops and supplies from one sector of the front to the other.


          For the first time, Soviet troops entered territories which had been occupied for a long time by German soldiers, and discovered war crimes committed by the SS, Einsatzgruppen, and Wehrmacht troops. In the areas liberated during the Smolensk operation (occupied for almost two years), almost all industry and agriculture was gone. In Smolensk oblast itself, almost 80% of urban and 50% of rural living space had been destroyed, along with numerous factories and plants.


          After the Smolensk offensive, the central part of the Soviet-German front stabilized again for many months until late June 1944, while the major fighting shifted to the south for the Dnieper line and the territory of the Ukraine. Only during January 1944 would the front move again in the north, when German forces were driven back from Leningrad, completely lifting the siege which had lasted for 900 days. Finally, Operation Bagration in summer 1944 allowed the Red Army to clear almost all the remaining territory of the USSR of Wehrmacht troops, ending German occupation and shifting the war into Poland and Germany.


          
            Retrieved from " http://en.wikipedia.org/wiki/Battle_of_Smolensk_(1943)"
          


          

        

      

    


    


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

  


  
    
      
        

        Battle of Stalingrad


        
          

          
            
              	
                
                  
                    	Battle of Stalingrad
                  


                  
                    	Part of the Eastern Front of World War II
                  


                  
                    	[image: ]

                    Soviet soldiers lead German POWs past the Stalingrad Grain Silo in February 1943.
                  


                  
                    	
                      
                        
                          	Date

                          	17 July 1942  February 2, 1943
                        


                        
                          	Location

                          	Stalingrad, Soviet Union
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                          	Decisive Soviet victory
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                    	Strength
                  


                  
                    	Army Group B:

                    German Sixth Army

                    German Fourth Panzer Army

                    Romanian Third Army

                    Romanian Fourth Army

                    Italian Eighth Army

                    Hungarian Second Army

                    Croatian Legion

                    

                    Initial: 270,000 men

                    3,000 artillery

                    500 tanks

                    600 aircraft, 1,600 by mid-September ( Luftflotte 4)

                    

                    At the time of the Soviet counter-offensive:

                    1,011,000 men

                    10,250 artillery

                    675 tanks

                    732 (402 operational) aircraft

                    	Stalingrad Front

                    Southwestern Front

                    Don Front

                    Soviet 62nd Army

                    

                    Initial: 187,000 men

                    2200 artillery

                    400 tanks

                    300 aircraft

                    

                    At the time of the Soviet counter-offensive: 1,103,000 men

                    15,501 artillery

                    1463 tanks

                    1,115 aircraft
                  


                  
                    	Casualties and losses
                  


                  
                    	~150,000 killed, captured, or wounded

                    91,000 captured

                    Aircraft: 1,135 (including 274 Transports and 165 Bombers used as Transports)

                    	1.130,000 killed, wounded or captured,

                    40,000+ civilian dead

                    Aircraft: Total: 10,321 ,1

                    4.341 Tanks and 15.728 Guns and Mortars
                  


                  
                    	1 Break down of Soviet aerial losses during the battle peiod, according to Soviet Archives: 9,079 (1,644 by Anti-Aircraft fire) (July to November) Approx. 300 (20 November - 31 December), 942 (1 January - 4 February), (8,891 August 1942 -February 1943).
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          The Battle of Stalingrad is a commonly used name in English sources for several large operations by Germany and its allies and Soviet forces conducted with the purpose of ensuring possession of the city of Stalingrad, which took place between 17 July 1942 and February 2, 1943, during the Second World War


          The results of these operations are often cited as one of the turning points of World War II. Stalingrad was the bloodiest battle in human history, with combined casualties estimated to be above 1.5 million. The battle was marked by brutality and disregard for military and civilian casualties by both sides. The German offensive to take Stalingrad, the battle inside the city, and the Soviet counter-offensive which eventually trapped and destroyed the 6th Army and other Axis forces around the city was the second large-scale defeat of the Second World War. In Soviet and Russian historiography the struggle included ten campaigns, strategic and operational level operations.


          


          Background


          On June 22, 1941, Nazi Germany launched Operation Barbarossa (Unternehmen Barbarossa). The armed forces of Germany and its allies invaded the Soviet Union, quickly advancing deep into Soviet territory. During December, having suffered multiple defeats during the summer and autumn, Soviet forces counter-attacked during the Battle of Moscow and successfully drove the German Army ( Wehrmacht Heer) from the environs of Moscow.


          By spring 1942, the Germans had stabilized their front in a line running roughly from Leningrad in the north to Rostov in the south. There were a number of salients in the line where Soviet offensives had pushed the Germans back, notably to the northwest of Moscow and south of Kharkov, but neither was particularly threatening. In the far south the Germans were in control of most of the Ukraine and much of the Crimean, although Sevastapol remained in Soviet hands along with a small portion of the Kerch peninsula.


          The Germans were confident they could master the Red Army when winter weather no longer impeded their mobility. There was some substance to this belief: while Army Group Centre (Heeresgruppe Mitte) had suffered heavy punishment, 65 percent of its infantry had not been engaged during the winter fighting, and had been rested and reequipped. Army Groups North and South had not been particularly hard pressed over the winter.


          


          Planning an offensive


          Confusing matters considerably was the recent entry of the United States following Germany's declaration of war in support of its Japanese ally. To everyone's surprise, the new Anglo-American Allies stated that their first priority was Germany. Hitler wanted to end the fighting on the Eastern Front, or at least minimize it, before the Americans had a chance to get deeply involved in the war in Europe.Whatever plan they chose it would have to have sweeping strategic importance. Limited operations, like collapsing the salients or finally taking Leningrad, would simply not force the war to a close.


          Moscow was thus an obvious target. Capturing Moscow could conceivably force the Soviets to surrender, or at least so upset their command, control and manufacturing to remove them as a major force. However, an important part of the German "Blitzkrieg" style of warfare was to attack at the least obvious point, in order to concentrate the offensive against the weakest defense, punching through, and then maintaining a highly mobile offensive in order to keep the enemy off balance. Moscow was just as obvious a target to the Soviets as the Germans, and was heavily defended as a result. Although a successful offensive was certainly possible, it would likely be a costly victory.


          Another possibility was to upset the strategic balance by cutting off the Soviet supplies. The basic theory behind total war was that if the industrial output of a country could be disrupted, their military forces would be unable to fight and be defeated as a matter of course. Hitler himself had always claimed to favour this style of warfare, and had personally intervened during Barbarossa to capture areas he felt were of prime industrial importance (much to the chagrin of his generals). In this case there was an obvious target, the oil fields of the Caucasus area, which supplied the Soviets with the vast majority of their fuel. An offensive in this area would also complete the takeover of the Ukraine. If the Volga could be reached, grain supplies from much of the Soviet "breadbasket" would be cut off completely, as it traveled either by barge on the Volga, or trains on lines further west that would also be overrun.


          


          Importance of Stalingrad


          The capture of Stalingrad was important to Hitler for two primary reasons. Firstly, it was a major industrial city on the Volga River -- a vital transport route between the Caspian Sea and Northern Russia. Secondly, its capture would secure the left flank of the German armies as they advanced into the oil-rich Caucasus region -- with a goal of cutting off fuel to Stalin's war machine. The fact that the city bore the name of Hitler's nemesis, Joseph Stalin, would make its capture an ideological and propaganda coup. Stalin realized this, also, and despite being under tremendous constraints of time and resources, ordered anyone who was strong enough to hold a rifle be sent out to defend the city. The Red Army, at this stage of the war, was less capable of highly mobile operations than the German Army; however, the prospect of combat inside a large urban area, which would be dominated by short-range firearms rather than armored and mechanized tactics, minimized the Red Army's disadvantages against the Germans.


          


          Operation Blau / Blue


          Army Group South was selected for a sprint forward through the southern Russian steppes into the Caucasus to capture the vital Soviet oil fields there. Instead of focusing his attention on the Soviet Capital of Moscow as his general staff advised, Hitler continued to send forces and supplies to the eastern Ukraine. The planned summer offensive was code-named Fall Blau (trans.: Case Blue). It was to include the German Sixth Army, Seventeenth Army, Fourth Panzer Army and First Panzer Army. Army Group South had overrun the Ukrainian SSR in 1941. Poised in the Eastern Ukraine, it was to spearhead the offensive.


          Hitler intervened, however, ordering the Army Group to be split in two. Army Group South (A), under the command of Wilhelm List, was to continue advancing south towards the Caucasus as planned with the Seventeenth Army and First Panzer Army. Army Group South (B), including Friedrich Pauluss Sixth Army and Hermann Hoth's Fourth Panzer Army, was to move east towards the Volga and the city of Stalingrad. Army Group B was commanded initially by Field Marshal Fedor von Bock and later by General Maximilian von Weichs.


          The start of Operation Blau had been planned for late May 1942. However, a number of German and Romanian units that were involved in Blau were then in the process of besieging Sevastopol on the Crimean Peninsula. Delays in ending the siege pushed back the start date for Blau several times, and the city did not fall until the end of June. A smaller action was taken in the meantime, pinching off a Soviet salient in the Second Battle of Kharkov, which resulted in the pocketing of a large Soviet force on 22 May.


          Blau finally opened as Army Group South began its attack into southern Russia on June 28, 1942. The German offensive started well. Soviet forces offered little resistance in the vast empty steppes and started streaming eastward in disarray. Several attempts to re-establish a defensive line failed when German units outflanked them. Two major pockets were formed and destroyed: the first northeast of Kharkov on July 2 and a second, around Millerovo, Rostov Oblast, a week later.


          Meanwhile, the Hungarian Second Army and the German 4th Panzer Army had launched an assault on Voronezh, capturing the city on the 5th of July.
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          The initial advance of the Sixth Army was so successful that Hitler intervened and ordered the Fourth Panzer Army to join Army Group South (A) to the south. A massive traffic jam resulted when the Fourth Panzer and the Sixth both required the few roads in the area. Both armies were stopped dead while they attempted to clear the resulting mess of thousands of vehicles. The delay was long, and it is thought that it cost the advance at least one week. With the advance now slowed, Hitler changed his mind and re-assigned the Fourth Panzer Army back to the attack on Stalingrad.


          By the end of July, the Germans had pushed the Soviets across the Don River. At this point, the Germans began using the armies of their Italian, Hungarian, and Romanian allies to guard their left (northern) flank. The German Sixth Army was only a few dozen kilometers from Stalingrad, and Fourth Panzer Army, now to their south, turned northwards to help take the city. To the south, Army Group A was pushing far into the Caucasus, but their advance slowed as supply lines grew overextended. The two German army groups were not positioned to support one another due to the great distances involved.


          After German intentions became clear in July, Stalin appointed Marshall Andrei Yeremenko as commander of the Southeastern Front on August 1, 1942. Yeremenko and Commissar Nikita Krushchev were tasked with planning the defense of Stalingrad . The eastern border of Stalingrad was the wide Volga River, and over the river additional Soviet units were deployed. This combination of units became the newly formed 62nd Army, which Yeremenko placed under the command of Lt. Gen. Vasiliy Chuikov on September 11, 1942. The 62nd Army's mission was to defend Stalingrad at all costs.


          


          Beginning of the battle


          Before the Wehrmacht reached the city itself, the Luftwaffe had rendered the Volga River, vital for bringing supplies into the city, virtually unusable to Soviet shipping. Between 25 July and 31 July, 32 Soviet ships were sunk with another nine crippled. The battle began with the heavy bombing of the city by the Generaloberst von Richthofen's Luftflotte 4, which in the summer and autumn of 1942 was the mightiest single air command in the world. Some 1,000 tons were dropped. The city was quickly turned to rubble, although some factories survived and continued production whilst workers joined in the fighting. The Croatian 369th Reinforced Infantry Regiment was the only non-German unit selected by the Wehrmacht to enter Stalingrad city during assault operations.
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          Stalin prevented civilians from leaving the city on the premise that their presence would encourage greater resistance from the city's defenders. Civilians, including women and children, were put to work building trenchworks and protective fortifications. A massive German air bombardment on August 23 caused a firestorm, killing thousands and turning Stalingrad into a vast landscape of rubble and burnt ruins Beevor . Ninety percent of the living space in the Voroshilovskiy area was destroyed. Between the 23-26 August, Soviet reports indicate 955 people were killed and another 1,181 wounded as a result of the bombing. Casualties of 40,000 were exaggerated, and after 25 August the Soviets did not record civilian and military casualties as a result of air raids..


          The Soviet Air Force, the Voenno-Vozdushnye Sily (VVS), was swept aside by the Luftwaffe. The VVS unit in the immediate area lost 201 aircraft from 23-31 August, and despite meager reinforcements of some 100 aircraft in August, it was with just 192 servicable aircraft which included just 57 fighters. The Soviets poured aerial reinforcements into the Stalingrad area in late September but continued to suffer appalling losses. The Luftwaffe had complete control of the skies.


          The burden of the initial defense of the city fell on the 1077th Anti-Aircraft (AA) Regiment, a unit made up mainly of young women volunteers who had no training on engaging ground targets. Despite this, and with no support available from other Soviet units, the AA gunners stayed at their posts and took on the advancing Panzers. The German 16th Panzer Division reportedly had to fight the 1077ths gunners "shot for shot" until all 37 AA batteries were destroyed or overrun. The German 16th Panzer Division was also shocked to find that it had been fighting female soldiers, due to Soviet manpower shortages. In the beginning, the Soviets relied extensively on "Workers' militias" composed of workers not directly involved in war production. For a short time, tanks continued to be produced and then manned by volunteer crews of factory workers. They were driven directly from the factory floor to the front line, often without paint or even gunsights


          By the end of August, Army Group South (B) had finally reached the Volga, north of Stalingrad. Another advance to the river south of the city followed. By September 1, the Soviets could only reinforce and supply their forces in Stalingrad by perilous crossings of the Volga, under constant bombardment by German artillery and aircraft.


          On September 5, the Soviet 24th and 66th Armies organised a massive attack against XIV Panzerkorps. The Luftwaffe helped the German forces repulse the offensive by subjecting Soviet artillery positions and defensive lines to heavy attack. The Soviets were forced to withdraw at midday after only a few hours. Of the 120 tanks the Soviets committed, 30 were lost to air attack. Soviet operations were constantly hampered by the Luftwaffe. On 18 September, the Soviet 1st Guards and 24th Army launched an offensive against VIII Armeekorps at Kotluban. VIII Fliegerkorps dispatched wave after wave of Stuka dive-bombers to prevent a breakthrough. The offensive was repulsed, and the Stukas claimed 41 of the 106 Soviet tanks knocked out that morning while escorting Bf 109s destroyed 77 Soviet aircraft, shattering their remaining strength. Amid the debris of the wrecked city, the Soviet 62nd and 64th Armies, which included the Soviet 13th Guards Rifle Division, anchored their defense lines with strongpoints in houses and factories. Fighting was fierce and desperate. The life expectancy of a newly-arrived Soviet private in the city dropped to less than 24 hours, while that of a Soviet officer was about 3 days. Stalin's Order No. 227 of July 27, 1942, decreed that all commanders who order unauthorized retreat should be subjects of a military tribunal. Not a step back! was the slogan. The Germans pushing forward into Stalingrad suffered heavy casualties.
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          German military doctrine was based on the principle of combined-arms teams and close cooperation by tanks, infantry, engineers, artillery, and ground-attack aircraft. To counter this, Soviet commanders adopted the simple expedient of always keeping the front lines as close together as physically possible. Chuikov called this tactic "hugging" the Germans. This forced the German infantry to either fight on their own or risk taking casualties from their own supporting fire; it neutralized German close air support and weakened artillery support. Bitter fighting raged for every street, every factory, every house, basement and staircase. There were fire-fights in the sewers. The Germans, calling this unseen urban warfare Rattenkrieg ("Rat War"), bitterly joked about capturing the kitchen but still fighting for the living-room.


          Fighting on Mamayev Kurgan, a prominent, blood-soaked hill above the city, was particularly merciless. The position changed hands many times. By the 12 September the Soviet 62nd Army had been reduced to 60 tanks, 700 mortars and just 20,000 men. The 13th Guards Rifle Division, assigned to retake Mamayev Kurgan and Railway Station No. 1 on September 13, suffered particularly heavy losses. Over 30 percent of its soldiers were kiled in the first 24 hours, and just 320 out of the original 10,000 survived the entire battle. Both objectives were successful, only to temporary degrees. The railway station changed hands 14 times in 6 hours. By the following evening, the 13th Guards Rifle Division did not exist, but its men had killed an approximately equal number of Germans. At the Grain Silo, a huge grain-processing complex dominated by a single enormous silo, combat was so close that at times Soviet and German soldiers could hear each other breathe. Combat raged there for weeks. When German soldiers finally took the position, only forty Soviet bodies were found, though the Germans had thought there to be many more Soviet soldiers present due to the ferocity of Soviet resistance. The Soviets burned the heaps of grain as they retreated. In another part of the city, a Soviet platoon under the command of Yakov Pavlov turned an apartment building into an impenetrable fortress. The building, later called  Pavlov's House, oversaw a square in the city centre. The soldiers surrounded it with minefields, set up machine-gun positions at the windows, and breached the walls in the basement for better communications. They were not relieved, and not significantly reinforced, for two months. Well after the Battle, Chuikov liked to joke, perhaps accurately, that more Germans died trying to capture Pavlov's House than died capturing Paris. According to Beevor, after each wave, throughout the second month, of the Germans' repeated, persistent assaults against the building, the Soviets had to run out and kick down the piles of German corpses in order for the machine and anti-tank gunners in the building to have clear firing lines across the square. Sgt. Pavlov was awarded the "Hero of the Soviet Union" for his actions.


          With no end in sight, the Germans started transferring heavy artillery to the city, including the gigantic 800mm railroad gun nicknamed Dora. The Germans made no effort to send a force across the Volga, allowing the Soviets to build up a large number of artillery batteries there. Soviet artillery on the eastern bank continued to bombard the German positions. The Soviet defenders used the resulting ruins as defensive positions. German tanks became useless amid heaps of rubble up to 8 meters high. When they were able to move forward, they came under Soviet antitank fire from wrecked buildings.
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          Soviet snipers also successfully used the ruins to inflict heavy casualties on the Germans. The most successful sniper was Vasily Zaytsev who is also the most famous . Zaytsev was credited with 242 confirmed kills during the battle and a grand total of more than 300; he was also credited with killing a specially-sent, though potentially fictional German sniper known by the names Erwin Knig and Heinz Thorvald. Zaytsev fixed a standard Moisin-Nagant rifle scope to a Soviet 20mm anti-tank rifle for use against Germans hiding behind walls under window sills. The 20mm rounds easily penetrated the brick and the soldier behind it.


          For both Stalin and Hitler, the battle of Stalingrad became a prestige issue in addition to the actual strategic significance of the battle. The Soviet command moved the Red Army's strategic reserves from the Moscow area to the lower Volga, and transferred aircraft from the entire country to the Stalingrad region.


          The strain on both military commanders was immense: Paulus developed an uncontrollable tic in his eye, which eventually afflicted the left side of his face, while Chuikov experienced an outbreak of eczema that required him to bandage his hands completely. Troops on both sides faced the constant strain of close-range combat.
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          Determined to crush Soviet resistance, Luftflotte 4s Stukawaffe flew 700 individual sorties against Soviet positions at the Dzherzhinskiy Tractor Factory on 5 October. Several Soviet regiments were wiped out; the entire staff of the Soviet 339th Infantry Regiment were killed the following morning during an air raid.


          By mid-October, the Luftwaffe intensified its efforts against remaining Red Army positions holding the west bank. By now, Soviet aerial resistance had ceased to be effective. Luftflotte 4 flew 2,000 sorties on 14 October and 600 tons of bombs were dropped while German infantry surrounded the three factories. Stukageschwader 1, 2, and 77 had silenced Soviet artillery on the eastern bank of the Volga to a large degree before turning their attention to the shipping that was once again trying to reinforce the narrowing Soviet pockets of resistance. The 62nd Army had been cut in two, and, due to intensive air attack against its supply ferries, were now being paralyzed.


          With the Soviets forced into a 1,000-yard (910m) strip of land on the western bank of the Volga, over 1,208 Stuka missions were flown in an effort to eliminate them. Despite the heavy air bombardment (Stalingrad suffered heavier bombardment than that inflicted on Sedan and Sevastopol), the Soviet 62 Army, with just 47,000 men and 19 tanks, prevented the VI Armee and IV Panzerarmee from wrestling the west bank out of Soviet control.


          


          Culmination Point


          The Luftwaffe remained in command of the sky into early November, and Soviet aerial resistance during the day was nonexistent, but after flying 20,000 individual sorties, its original strength of 1,600 serviceable aircraft had fallen 40% to 950. The Kampfwaffe (bomber force) had been hardest hit, having only 232 out of a force of 480 left. Despite enjoying qualitative superiority against the VVS and possessing eighty percent of the Luftwaffe's resources on the Eastern Front, Luftflotte 4 could not prevent Soviet aerial power from growing. By the time of the counter-offensive, the Soviets were superior numerically.


          The Soviet bomber force, the Aviatsiya Dalnego Destviya (ADD), having taken crippling losses over the past 18 months, was restricted to flying at night. The Soviets flew 11,317 sorties in this manner, from 17 July to 19 November over Stalingrad and the Don-bend sector. These raids caused little damage and were of nuisance value only. The situation for the Luftwaffe was now becoming increasingly difficult. On 8 November substantial units from Luftflotte 4 were removed to combat the American landings in North Africa. The German air-arm found itself spread thin across Europe, and struggling to maintain its strength in the other southern sectors of the Soviet-German front.


          After three months of carnage and slow and costly advance, the Germans finally reached the river banks, capturing 90% of the ruined city and splitting the remaining Soviet forces into two narrow pockets. In addition, ice-floes on the Volga now prevented boats and tugs from supplying the Soviet defenders across the river. Nevertheless, the fighting, especially on the slopes of Mamayev Kurgan and inside the factory area in the northern part of the city, continued as fiercely as ever. The battles for the Red October Steel Factory, the Dzerzhinsky tractor factory, and the Barrikady gun factory became world famous. While Soviet soldiers defended their positions and took the Germans under fire, factory workers repaired damaged Soviet tanks and other weapons close to the battlefield, sometimes on the battlefield itself. These civilians also volunteered as tank crews to replace the dead and wounded, though they had no experience or training in operating tanks during combat.


          


          Soviet counter-offensives


          Recognizing that German troops were ill prepared for offensive operations during the winter, the Stavka decided to conduct a number of offensive operations of its own to exploit this weakness, with the recognition that most of the German troops were redeployed elsewhere on the southern sector of the Eastern Front.


          Seen in post-war history as a pivotal strategic period of war that began the Second Period of the Great Patriotic War (19 November 1942 - 31 December 1943), these operations would open the Winter Campaign of 1942-1943 (19 November 1942 - 3 March 1943) taking on the strategic and operational planning structure below, employing several Fronts, and some 15 Armies.


          Stalingrad Strategic Offensive Operation 19 November 1942 - 2 February 1943 Southwestern, Don, Stalingrad Fronts


          
            	Operation Uranus 19 November 1942 - 30 November 1942

              
                	Southwestern Front 1st Guards, 21st, 5th Tank, 17th Air Armies, and the 25th Tank Corps


                	Don Front 24th, 65th, 66th, 16th Air Armies


                	Stalingrad Front 28th, 51st, 57th, 62nd, 64th, 8th Air Armies

              

            

          


          
            	Kotelnikovo Offensive Operation 12 December 1942 - 31 December 1942

              
                	Stalingrad Front 2nd Guards, 5th Shock, 51st, 8th Air Armies

              

            

          


          
            	Middle Don Offensive Operation ( Operation Little Saturn) 16 December 1942 - 30 December 1942

              
                	Southwestern Front


                	Don Front

              

            

          


          
            	Operation Koltso (English: Operation Ring) 10 January 1943 - 2 February 1943

              
                	Don Front 21st, 24th, 57th, 62nd, 64th, 65th, 66th, 16th Air Armies

              

            

          


          The German offensive to take Stalingrad had been halted by a combination of stubborn Red Army resistance inside the city and local weather conditions. The Soviet counter-offensive planning used deceptive measures that eventually trapped and destroyed the 6th Army and other Axis forces around the city, becoming the second large scale defeat of the German Army during Second World War. During the siege, the German, Italian, Hungarian, and Romanian armies protecting Army Group B's flanks had pressed their headquarters for support. The Hungarian Second Army, consisting of mainly ill-equipped and ill-trained units, was given the task of defending a 200km section of the front north of Stalingrad between the Italian Army and Voronezh. This resulted in a very thin line, with some sectors where 12km stretches were being defended by a single platoon. Soviet forces held several bridgeheads on the western bank of the river and presented a potentially serious threat to Army Group B.


          Similarly, on the southern flank of the Stalingrad sector the front south-west of Katelnikovo was held only by the Romanian VII Corps, and beyond it a single German 16th Motorized Infantry Division.


          However, Hitler was so focused on the city itself, that requests from the flanks for support were refused. The chief of the Army General Staff, Franz Halder, expressed concerns about Hitler's preoccupation with the city, pointing at the Germans' weak flanks, claiming that if the situation on the flanks was not rectified then 'there would be a disaster'. Hitler had claimed to Halder that Stalingrad would be captured and the weakened flanks would be held with 'national socialist ardour, clearly I cannot expect this of you (Halder)'. Halder was then replaced in mid October with General Kurt Zeitzler.


          


          Operation Uranus
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          In autumn the Soviet generals Aleksandr Vasilyevskiy and Georgy Zhukov, responsible for strategic planning in the Stalingrad area, concentrated massive Soviet forces in the steppes to the north and south of the city. The German northern flank was particularly vulnerable, since it was defended by Italian, Hungarian, and Romanian units that suffered from inferior training, equipment, and morale when compared with their German counterparts. This weakness was known and exploited by the Soviets, who preferred to face off against non-German troops whenever it was possible, just as the British preferred attacking Italian troops, instead of German ones, whenever possible, in North Africa. The plan was to keep pinning the Germans down in the city, then punch through the overstretched and weakly defended German flanks and surround the Germans inside Stalingrad. During the preparations for the attack, Marshal Zhukov personally visited the front, which was rare for such a high-ranking general. The operation was code-named  Uranus and launched in conjunction with Operation Mars, which was directed at Army Group Centre. The plan was similar to Zhukov's victory at Khalkin Gol three years before, where he had sprung a double envelopment and destroyed the 23rd Division of the Japanese army.


          On November 19, the Red Army unleashed Uranus. The attacking Soviet units under the command of Gen. Nikolay Vatutin consisted of three complete armies, the 1st Guards Army, 5th Tank Army, and 21st Army, including a total of 18 infantry divisions, eight tank brigades, two motorized brigades, six cavalry divisions and one anti-tank brigade. The preparations for the attack could be heard by the Romanians, who continued to push for reinforcements, only to be refused again. Thinly spread, outnumbered and poorly equipped, the Romanian Third Army, which held the northern flank of German Sixth Army, was shattered. On November 20, a second Soviet offensive (two armies) was launched to the south of Stalingrad, against points held by the Romanian IV Corps. The Romanian forces, made up primarily of infantry, collapsed almost immediately. Soviet forces raced west in a pincer movement, and met two days later near the town of Kalach, sealing the ring around Stalingrad. The Russians later re-enacted the link up for use as propaganda, and the piece of footage achieved worldwide fame.


          


          Stalingrad Pocket


          Because of the Soviet pincer attack, about 230,000 German and Romanian soldiers, as well as the Croatian 369th Reinforced Infantry Regiment and other volunteer subsidiary troops, found themselves trapped inside the resulting pocket. Inside the pocket (German: kessel) there also were the surviving Soviet civiliansaround 10,000, and several thousand Soviet soldiers the Germans had taken captive during the battle. Not all German soldiers from Sixth Army were trapped; 50,000 were brushed aside outside the pocket. The encircling Red Army units immediately formed two defensive fronts: a circumvallation facing inward, to defend against any breakout attempt, and a contravallation facing outward, to defend against any relief attempt.


          Adolf Hitler had declared in a public speech (in the Berlin Sportpalast) on September 30 that the German army would never leave the city. At a meeting shortly after the Soviet encirclement, German army chiefs pushed for an immediate breakout to a new line on the west of the Don. But Hitler was at his Bavarian retreat of Obersalzberg in Berchtesgaden with the head of the Luftwaffe, Gring. When asked by Hitler, Gring replied, after being convinced by Hans Jeschonnek, that the Luftwaffe could supply the Sixth Army with an "air bridge". This would allow the Germans in the city to fight on while a relief force was assembled.


          A similar plan had been used successfully a year earlier at the Demyansk Pocket, albeit on a much smaller scale: it had been only an army corps at Demyansk as opposed to an entire army. Also, Soviet fighter forces had improved considerably in both quality and quantity in the intervening year. But the mention of the successful Demyansk air supply operation reinforced Hitler's own views, and was endorsed by Hermann Gring several days later.


          The head of the Fourth Air Fleet (Luftflotte 4), Wolfram von Richthofen, tried to have this decision overturned without success. The Sixth Army would be supplied by air. The Sixth Army was the largest unit of this type in the world, almost twice as large as a regular German army. Also trapped in the pocket was a corps of the Fourth Panzer Army. It should have been clear that supplying the pocket by air was impossible -- the maximum 117.5 tons they could deliver a day was less than the 800 tons/day needed by the pocket. To supplement the limited number of Junkers Ju 52 transports, the Germans equipped aircraft wholly inadequate for the role, such as the bomber He-177 (some bombers performed adequately -- the Heinkel He-111 proved to be quite capable and was a lot faster than the Ju 52). But Hitler backed Gring's plan and reiterated his order of "no surrender" to his trapped armies.


          The air supply mission failed. Appalling weather conditions, technical failures, heavy Soviet anti-aircraft fire and fighter interceptions led to the loss of 488 German aircraft. The Luftwaffe failed to achieve even the maximum supply capacity of 117 tons that it was capable of. An average of 94 tons of supplies per day was delivered to the trapped German Army. Even then, it was often inadequate or unnecessary; one aircraft arrived with 20 tonnes of Vodka and summer uniforms, completely useless in their current situation. The transport aircraft that did land safely were used to evacuate technical specialists and sick or wounded men from the besieged enclave (some 42,000 were evacuated in all). The Sixth Army slowly starved. Pilots were shocked to find the troops assigned to offloading the planes too exhausted and hungry to unload food. General Zeitzler, moved by the troops' plight at Stalingrad, began to limit himself to their slim rations at meal times. After a few weeks of such a diet he'd grown so emaciated that Hitler, annoyed, personally ordered him to start eating regular meals again.


          The expense to the Transportgruppen was heavy. Some 266 Junkers Ju 52s were destroyed, one-third of the fleets strength on the Soviet-German front. The He 111 gruppen lost 165 aircraft in transport operations. Other losses included 42 Junkers Ju 86s, nine Fw 200 "Condors", five He 177 bombers and a single Ju 290. The Luftwaffe also lost close to 1,000 highly experienced bomber crew personnel.


          So heavy were the Luftwaffe's losses that four of Luftflotte 4s transport units (KGrzbV 700, KGrzbV 900, I./KGrzbV 1 and II./KGzbV 1) were "formally dissolved".


          


          Operation Saturn


          Soviet forces consolidated their positions around Stalingrad, and fierce fighting to shrink the pocket began. Operation Wintergewitter (Operation Winter Storm), a German attempt to relieve the trapped army from the South, was successfully fended off by the Soviets in December. The full impact of the harsh Russian winter set in. The Volga froze solid, allowing the Soviets to supply their forces more easily. The trapped Germans rapidly ran out of heating fuel and medical supplies, and thousands started to die of frostbite, malnutrition, and disease.


          On December 16, the Soviets launched a second offensive, Operation Saturn, which attempted to punch through the Axis army on the Don and take Rostov. If successful, this offensive would have trapped the remainder of Army Group South, one third of the entire German Army in Russia, in the Caucasus. The Germans set up a "mobile defense" in which small units would hold towns until supporting armor could arrive. The Soviets never got close to Rostov, but the fighting forced von Manstein to extract Army Group A from the Caucasus and re-establish the frontline some 250km away from the city. The Tatsinskaya Raid also caused significant losses to Luftwaffes transport fleet. The Sixth Army now was beyond all hope of German reinforcement. The German troops in Stalingrad were not told this however, and continued to believe that reinforcements were on their way. Some German officers requested that Paulus defy Hitlers orders to stand fast and instead attempt to break out of the Stalingrad pocket. Paulus refused, as he abhorred the thought of disobeying orders. Also, whereas a breakout may have been possible in the first few weeks, at this late stage, Sixth Army was short of the fuel required for such a breakout. The German soldiers would have faced great difficulty breaking through the Soviet lines on foot in harsh winter conditions.


          


          Soviet victory
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          The Germans inside the pocket retreated from the suburbs of Stalingrad to the city itself. The loss of the two airfields at Pitomnik on 16 January and Gumrak on the 25 January meant an end to air supplies and to the evacuation of the wounded. Other sources indicate Luftwaffe's last flight from Gumrak was night 21st to 22nd of January 1943. . Third and last serviceable runway was Stalingradskaja flight school which reportedly had last Luftwaffe landings and takeoff night 22nd to 23rd of January 1943. . After daytime 23rd of Jan 1943 there were no more reported landings except for continuous air drops of ammunition and food until the end. The Germans were now not only starving, but running out of ammunition. Nevertheless they continued to resist stubbornly, partly because they believed the Soviets would execute those who surrendered. In particular, the so-called " HiWis", Soviet citizens fighting for the Germans, had no illusions about their fate if captured. The Soviets, in turn, were initially surprised by the large number of German forces they had trapped, and had to reinforce their encircling forces. Bloody urban warfare began again in Stalingrad, but this time it was the Germans who were pushed back to the banks of the Volga. They fortified their positions in the factory districts and the Soviets encountered almost the same tooth-and-nail ferocity that they themselves displayed a month earlier. The Germans adapted a simple defense of fixing wire nets over all windows to protect themselves from grenades. The Soviets responded by fixing fish hooks to the grenades so they stuck to the nets when thrown. The Germans now had no usable tanks in the city. Those tanks which still functioned could at best be used as stationary cannons. The Soviets did not bother employing tanks in areas where the urban destruction ruined their mobility. A Soviet envoy made Paulus a generous surrender offerthat if he surrendered within 24 hours, the Germans would receive a guarantee of safety for all prisoners, medical care for the German sick and wounded, a promise that prisoners would be allowed to keep their personal belongings, "normal" food rations, and repatriation to whatever country they wished to go to after the warbut Paulus, ordered not to surrender by Adolf Hitler, did not reply, ensuring the destruction of the 6th Army.


          Hitler promoted Friedrich Paulus to Generalfeldmarschall on January 30, 1943, (the 10th anniversary of Hitler coming to power). Since no German Field Marshal had ever been taken prisoner, Hitler assumed that Paulus would fight on or take his own life. Nevertheless, when Soviet forces closed in on Paulus' headquarters in the ruined GUM department store the next day, Paulus surrendered. The remnants of the German forces in Stalingrad surrendered on February 2; 91,000 tired, ill, and starving Germans were taken captive. To the delight of the Soviet forces and the dismay of the Third Reich, the prisoners included 22 generals. Hitler was furious at the Field Marshals surrender and confided that "Paulus stood at the doorstep of eternal glory but made an about-face". According to the German documentary film Stalingrad, over 11,000 German and Axis soldiers refused to lay down their arms at the official surrender, seemingly believing that fighting to the death was better than what seemed like a slow end in Soviet camps. These forces continued to resist until early March 1943, hiding in cellars and sewers of the city with their numbers being diminished at the same time by Soviet forces clearing the city of remaining enemy resistance. By March, what remained of these forces were small and isolated pockets of resistance that surrendered. According to Soviet intelligence documents shown in the documentary, 2,418 of the men were killed, and 8,646 were captured.


          Only 5,000 of the 91,000 German prisoners of war survived their captivity and returned home. Already weakened by disease, starvation and lack of medical care during the encirclement, they were sent to labour camps all over the Soviet Union, where most of them died of overwork and malnutrition. A handful of senior officers were taken to Moscow and used for propaganda purposes and some of them joined National Committee for a Free Germany. Some, including Paulus, signed anti-Hitler statements which were broadcast to German troops. General Walther von Seydlitz-Kurzbach offered to raise an anti-Hitler army from the Stalingrad survivors, but the Soviets did not accept this offer. It was not until 1955 that the last of the handful of survivors were repatriated.


          The German public was not officially told of the disaster until the end of January 1943, though positive reports in the German propaganda media about the battle had stopped in the weeks before the announcement. It was not the first major setback of the German military, but the crushing defeat at Stalingrad was unmatched in scale. On February 18, the minister of propaganda, Joseph Goebbels, gave his famous Sportpalast speech in Berlin, encouraging the Germans to accept a total war which would claim all resources and efforts from the entire population.


          


          Legacy


          


          The scope of the battle
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          The battle of Stalingrad was one of the largest battles in human history. It raged for 199 days. Numbers of casualties are difficult to compile due to the vast scope of the battle and the fact that the Soviet government did not allow estimates to be made, for fear the cost would be shown to be too high. In its initial phases, the Germans inflicted heavy casualties on Soviet formations; but the Soviet encirclement by punching through the German flank, mainly held by Romanian troops, effectively besieged the remainder of German Sixth Army, which had taken heavy casualties in street fighting prior to this. At different times the Germans had held up to 90% of the city, yet the Soviet soldiers and officers fought on fiercely. Some elements of the German Fourth Panzer Army also suffered casualties in operations around Stalingrad during the Soviet counter offensive.


          Various scholars have estimated the Axis suffered 850,000 casualties of all types (wounded, killed, captured...etc) among all branches of the German armed forces and its allies, many of which were POWs who died in Soviet captivity between 1943 and 1955. 400,000 Germans, 200,000 Romanians, 130,000 Italians, and 120,000 Hungarians were killed, wounded or captured. Of the 91,000 German POW's taken at Stalingrad 27,000 died within weeks and only 5,000 returned to Germany in 1955. The remainder of the POWs died in Soviet captivity. In the whole Stalingrad area the Axis lost 1.5 million killed, wounded or captured. 50,000 ex-Soviets Hiwis (local volunteers incorporated into the German forces in supporting capacities) were killed or captured by the Red Army. According to archival figures, the Red Army suffered a total of 1,129,619 total casualties; 478,741 men killed and captured and 650,878 wounded. These numbers are for the whole Stalingrad Area; in the city itself 750,000 were killed, captured, or wounded. Also, more than 40,000 Soviet civilians died in Stalingrad and its suburbs during a single week of aerial bombing as the German Fourth Panzer and Sixth armies approached the city; the total number of civilians killed in the regions outside the city is unknown. In all, the battle resulted in an estimated total of 1.7 million to 2 million Axis and Soviet casualties.


          Besides being a turning point in the war, Stalingrad was also revealing of the discipline and determination of both the German Wehrmacht and the Soviet Red Army. The Soviets first defended Stalingrad against a fierce German onslaught. So great were Soviet losses that at times, the life expectancy of a newly arrived soldier was less than a day, and the life expectancy of a Soviet officer was three days. Their sacrifice is immortalized by a soldier of General Rodimtsev, about to die, who scratched on the wall of the main railway station (which changed hands 15 times during the battle) Rodimtsevs Guardsmen fought and died here for their Motherland.
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          For the heroism of the Soviet defenders of Stalingrad, the city was awarded the title Hero City in 1945. Twenty-four years after this battle, in October 1967, a colossal monument, Mother Motherland was erected on Mamayev Kurgan, the hill overlooking the city. The statue forms part of a War memorial complex which includes ruined walls deliberately left the way they were after the battle. The Grain Silo, as well as Pavlov's House, the apartment building whose defenders eventually held out for two months until they were relieved, can still be visited. Even today, one may find bones and rusty metal splinters on Mamayev Kurgan, symbols of both the human suffering during the battle and the successful yet costly resistance against the German invasion.


          On the other side, the German Army showed remarkable discipline after being surrounded. It was the first time that it had operated under adverse conditions on such a scale.


          Hitler, acting on Gring's advice, ordered that the German 6th Army be supplied by air; the Luftwaffe had successfully accomplished an aerial resupply in January 1942, as a German garrison had been surrounded in Demyansk for four months. In this case, however, there were obvious differences. The encircled forces at Demyansk were a much smaller garrison, while an entire army was trapped in Stalingrad.


          During the latter part of the siege, short of food and clothing, many German soldiers starved or froze to death. Yet, discipline was maintained until the very end, when resistance no longer served any useful purpose. Friedrich Paulus obeyed Hitler's orders, against many of Hitler's top generals' counsel and advice including that of von Manstein, and did not attempt to break out of the city. German ammunition, supplies, and food became all too scarce.


          Paulus knew that the airlift had failed and that Stalingrad was lost. He asked for permission to surrender to save the life of his troops but Hitler refused and instead promoted him to the rank of Generalfeldmarschall. No German officer of this rank had ever surrendered, and the implication was clear. If Paulus surrendered, he would shame himself and would become the highest ranking German officer ever to be captured. Hitler believed that Paulus would either fight to the last man or commit suicide. Choosing to live, Paulus surrendered, commenting that: "I have no intention of shooting myself for that Bavarian corporal".


          
            Retrieved from " http://en.wikipedia.org/wiki/Battle_of_Stalingrad"
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                    American soldiers of the 75th Division photographed in the Ardennes during the Battle of the Bulge.
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                          	16 December 1944  25 January 1945
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                          	The Ardennes, Belgium, Luxembourg, and Germany
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                    424 medium tanks and tank destroyers,

                    394 artillery guns
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                    1,900 artillery guns and Nebelwerfers
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                      American: 84,323

                      (19,276 killed,

                      41,493 wounded,

                      23,554 captured or missing)

                      British: 1600
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                      1,400 wounded or missing)
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                    27,582 captured or missing)
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          The Ardennes Offensive ( 16 December 1944  25 January 1945) was a major German offensive on the Western Front and was launched towards the end of World War II. The offensive was called Unternehmen Wacht am Rhein (Translated as Operation The Guard on the Rhine or Operation "Watch on the Rhine.") by the German armed forces ( Wehrmacht). This German offensive was officially named the Battle of the Ardennes by the U.S. Army, but it is known to the general public simply as the Battle of the Bulge. The  bulge was the initial incursion the Germans put into the Allies line of advance, as seen in maps presented in contemporary newspapers.


          The offensive was launched in the Ardennes. The German offensive was supported by subordinate operations known as Unternehmen Bodenplatte, Unternehmen Greif, and Unternehmen Whrung. Germanys planned goal for these operations was to split the British and American Allied line in half, capturing Antwerp, Belgium, and then proceeding to encircle and destroy four Allied armies, forcing the Western Allies to negotiate a peace treaty in the Axis Powers favour.


          The Germans planned the offensive with utmost secrecy, minimizing radio traffic and conducting the movement of troops and equipment under cover of darkness. Although ULTRA, the Allies reading of secret German radio messages, suggested a possible German offensive, and the United States Third Army predicted a major German offensive, the attack still achieved surprise. The degree of surprise achieved was compounded by the Allies overconfidence, their preoccupation with their own offensive plans, poor aerial reconnaissance, and the relative lack of combat contact in the area by the U.S. 1st Army. Almost complete surprise against a weak section of the Allies line was achieved during heavy overcast weather, when the Allies strong air forces would be grounded.


          For the U.S. Army, the battle incorporated more troops and engaged more enemy troops than any conflict before that time. The German objectives ultimately were unrealized. In the wake of the defeat, many experienced German units were left severely depleted of men and equipment, as German survivors retreated to the defences of the Siegfried Line. The Battle of the Bulge was the bloodiest of the battles that U.S. forces experienced in World War II; the 19,000 American dead were unsurpassed by those of any other engagement


          


          Background


          After the breakout from Normandy at the end of August 1944, coupled with landings in southern France, the Allies advanced towards Germany faster than anticipated. The rapid advance, coupled with an initial lack of deep water ports, presented the Allies with enormous supply problems. Over-the-beach supply operations using the Normandy landing areas and direct landing LSTs on the beaches exceeded planning expectations, but the only deep water port in Allied hands was at Cherbourg near the original invasion beaches. Although the port of Antwerp, Belgium was captured fully intact in the first days of September, it could not be made operational until November 28 when the estuary of the River Scheldt, which gives access to the port, had been cleared from German control. This delay had been caused by the priority given to Operation Market Garden, which had mobilized the resources needed for expelling the German forces from the riverbanks of the Scheldt. German forces remained in control of several major ports on the English Channel coast until May 1945; those ports that did fall to the Allies in 1944 were sabotaged to deny their immediate use by the Allies. The extensive destruction of the French railroad system prior to D-Day, intended to deny movement to the Germans, proved equally damaging to the Allies as it took time to repair the system of tracks and bridges. A trucking system known as the  Red Ball Express was instituted to bring supplies to front line troops; however, five times as much fuel as reached the front line near the Belgian border had to be expended delivering it. By early October, the Allies had to suspend major offensives in order to build up their supplies.


          Generals Omar N. Bradley, George S. Patton,and Bernard Montgomery, each pressed for priority delivery of supplies to their own respective armies, in order to continue advancing and keeping pressure on the Germans. General Dwight D. Eisenhower, however, preferred a broad-front strategythough with priority for Montgomerys northern forces, since their short-term goal included opening the urgently-needed port of Antwerp, and their long-term goal was the capture of the Ruhr area, the industrial heart of Germany. With the Allies paused, Gerd von Rundstedt was able to reorganize the disrupted German armies into a semi-coherent defence.


          Field Marshal Montgomerys Operation Market Garden, a September offensive designed to cross the Rhine and bypass the Siegfried Line, was unsuccessful and left the Allies worse off than before. In October, the Canadian 1st Army fought the Battle of the Scheldt, clearing the Westerschelde by taking Walcheren and opening the ports of Antwerp to shipping. By the end of the month, the supply situation was easing. The Allied seizure of the large port of Marseille in the south greatly helped as well.


          Despite a lull along the front after the Scheldt battles, the German situation remained dire. While operations continued in the autumn, notably the Lorraine Campaign, the Battle of Aachen, and the fighting in the Hrtgen Forest, the strategic situation in the west changed little.


          On the Eastern Front, the Soviets' Operation Bagration destroyed much of Germany's Army Group Centre (Heeresgruppe Mitte) during the summer. The progress of this operation was so fast that the offensive ended only when the advancing Red Army forces outran their supply lines. By November, it was clear Soviet forces were preparing for a winter offensive.


          Meanwhile, the Allied air offensive of early 1944 had effectively grounded the German Air Force (Luftwaffe), leaving it with little battlefield intelligence and no way to interdict Allied supplies. The converse was equally damaging: daytime movement of German forces was almost instantly noticed, and interdiction of supplies combined with the bombing of the Romanian oil fields starved Germany of oil and gasoline.


          The advantage for the German forces by November 1944 was that they were no longer defending all of western Europe. The front lines in the west were considerably shorter and closer to the German heartland, dramatically improving their supply problems despite Allied control of the air. Additionally, their extensive telephone and telegraph network meant that radios no longer had to be used for communications, which deprived the Allies of one of their most powerful weapons, ULTRA intercepts.


          


          Drafting the offensive


          German dictator Adolf Hitler felt that his armies still might be able to defend Germany successfully in the long term, if only they could somehow neutralize the Western Front in the short term. Further, Hitler believed that he could split the Allies and persuade the Americans and British to sue for a separate peace, independent of the Soviet Union. Success in the West would give the Germans time to design and produce more advanced weapons (such as jet aircraft, new U-boat designs, and super-heavy tanks) and permit the concentration of forces in the East. This assessment is generally regarded as unrealistic, given Allied air superiority throughout Europe and the ability to intervene significantly in German offensive operations.


          Several senior German military advisors expressed their concern that favourable weather would permit Allied air power to effectively stop any offensive action. Hitler ignored or dismissed this, though the offensive was intentionally scheduled for late autumn, when northwestern Europe is often covered by heavy fog and low-lying cloud, to minimize the Allied air advantage.


          


          When the Allied offensive in the Netherlands ( Operation Market Garden) wound down in September 1944, at about the same time as the Soviet Operation Bagration, the strategic initiative briefly swung to the Germans. Given the reduced manpower of German land forces at the time, it was believed that the best way to take advantage of the initiative would be to attack in the West, against the smaller Allied forces, rather than against the vast Soviet forces. Even the unrealistic encirclement and destruction of entire Soviet armies would still have left the Soviets with a large numerical superiority


          In the West, supply problems were beginning to significantly impede Allied operations, even though the opening of Antwerp in November 1944 did slightly improve the situation. The Allied armies were overextendedtheir positions ran from southern France to the Netherlands. German planning revolved around the premise that a successful strike against thinly-manned stretches of the line would halt Allied advances on the entire Western Front.


          Several plans for major Western offensives were put forward, but the German High Command of the Armed Forces (Oberkommando der Wehrmacht, or OKW) quickly concentrated on two. A first plan for an encirclement maneuver called for a two-pronged attack along the borders of the U.S. armies around Aachen, hoping to encircle the Ninth and Third Armies and leave the German forces back in control of the excellent defensive grounds where they had fought the U.S. to a standstill earlier in the year. A second plan called for a classic Blitzkrieg attack through the weakly-defended Ardennes Forest, mirroring the successful German offensive there during the Battle of France in 1940, aimed at splitting the armies along the U.S.-British lines and capturing Antwerp. This plan was named Wacht am Rhein or "Watch on the Rhine", after a popular German patriotic song; this name also deceptively implied that the Germans would be adopting a defensive posture in the Western Front.


          Hitler chose the second plan, believing that a successful encirclement would have little impact on the overall situation and finding the prospect of splitting the Anglo-American armies more appealing. The disputes between Montgomery and Patton were well known, and Hitler hoped he could exploit this perceived disunity. If the attack were to succeed in capturing the port of Antwerp four complete armies would be trapped without supplies behind German lines.


          Both plans centered on attacks against the American forces; Hitler believed that the Americans were incapable of fighting effectively, and that the American home front was likely to crack upon hearing of a decisive American loss. There is no evidence that Hitler realized, or any of his military staff pointed out, that of all the major combatants, the United States was the least damaged and had the greatest restorative powers.


          Tasked with carrying out the operation were Field Marshal ( Generalfeldmarschall) Walther Model, the commander of German Army Group B (Heeresgruppe B), and Field Marshal Gerd von Rundstedt, the overall commander of the German Army Command in the West ( Oberbefehlshaber West).


          Model and von Rundstedt both believed that aiming for Antwerp was too ambitious, given Germanys scarce resources in late 1944. At the same time, they felt that maintaining a purely defensive posture (as had been the case since Normandy) would only delay defeat, not avert it. They thus developed alternative, less ambitious plans that did not aim to cross the Meuse River, Models being named Operation Autumn Mist ( Unternehmen Herbstnebel) and von Rundstedts Case Martin ( Fall Martin). The two Field Marshals combined their plans to present a joint "small solution" to Hitler, who rejected it in favour of his "big solution".


          


          Planning
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          The German High Command of the Armed Forces (Oberkommando der Wehrmacht, or OKW) decided by the middle of September, at Hitlers insistence, that the offensive be mounted in the Ardennes, as was done in France in 1940. Many German generals objected, but the offensive was planned and carried out. While German forces in that battle had passed through the Ardennes before engaging the enemy, the 1944 plan called for battle to occur within the forest. The main forces were to advance westward until reaching the Meuse River, then turn northwest for Antwerp and Brussels. The close terrain of the Ardennes would make rapid movement difficult, though open ground beyond the Meuse offered the prospect of a successful dash to the coast.


          Four armies were selected for the operation:


          
            	The Sixth SS Panzer Army, under Sepp Dietrich. Newly created on October 26, 1944, it incorporated the senior formation of the Waffen-SS, the 1st SS Panzer Division Leibstandarte Adolf Hitler as well as the 12th SS Panzer Division Hitlerjugend. Sixth SS Panzer Army was designated the northernmost attack force, with the offensives primary objective of capturing Antwerp entrusted to it.


            	The Fifth Panzer Army under Hasso von Manteuffel, was assigned to the middle attack route with the objective of capturing Brussels.


            	The Seventh Army, under Erich Brandenberger, was assigned to the southernmost attack, with the task of protecting the flank. This Army was made up of only four infantry divisions, with no large scale armoured formations to use as a spearhead unit. As a result, they made little progress throughout the battle.


            	Also participating in a secondary role was the Fifteenth Army, under Gustav-Adolf von Zangen. Recently rebuilt after heavy fighting during Operation Market Garden, it was located on the far north of the Ardennes battlefield and tasked with holding U.S. forces in place, with the possibility of launching its own attack given favourable conditions.

          


          For the offensive to be successful, four criteria were deemed critical by the planners:


          
            	The attack had to be a complete surprise;


            	The weather conditions had to be poor to neutralize Allied air superiority and the damage it could inflict on the German offensive and its supply lines;


            	The progress had to be rapid. Model had declared that the Meuse River had to be reached by day 4, if the offensive was to have any chance of success; and


            	Allied fuel supplies would have to be captured intact along the way because the Wehrmacht was short on fuel. The General Staff estimated they only had enough fuel to cover one-third to one-half of the ground to Antwerp in heavy combat conditions.

          


          The plan originally called for just under 45 divisions, including a dozen panzer and panzergrenadier divisions forming the armoured spearhead and various infantry units to form a defensive line as the battle unfolded. The German army suffered from an acute manpower shortage by this time, however, and the force had been reduced to around 30 divisions. Although it retained most of its armour, there were not enough infantry units because of the defensive needs in the east. These thirty newly rebuilt divisions used some of the last reserves of the German Army ( Wehrmacht Heer). Among them were Volksgrenadier units formed from a mix of battle-hardened veterans and recruits formerly regarded as too young or too old to fight. Training time, equipment, and supplies were inadequate during the preparations. German fuel supplies were precariousthose materials and supplies that could not be directly transported by rail had to be horse-drawn to conserve fuelthe mechanised and panzer divisions would depend heavily on captured fuel. The start of the offensive was delayed from November 27 to December 16 as a result.


          Before the offensive, the Allies were virtually blind to German troop movement. During the reconquest of France, the extensive network of the French resistance had provided valuable intelligence about German dispositions. Once they reached the German border, this source dried up. In France, orders had been relayed within the German army using radio messages enciphered by the Enigma machine, and these could be picked up and decrypted by Allied codebreakers to give the intelligence known as ULTRA. In Germany such orders were typically transmitted using telephone and teleprinter, and a special radio silence order was imposed on all matters concerning the upcoming offensive. The major crackdown in the Wehrmacht after the July 20 Plot resulted in much tighter security and fewer leaks. The foggy autumn weather also prevented Allied reconnaissance planes from correctly assessing the ground situation.


          Thus, Allied High Command considered the Ardennes a quiet sector, relying on assessments from their intelligence services that the Germans were unable to launch any major offensive operations this late in the war. What little intelligence they had led the Allies to believe precisely what the Germans wanted them to believethat preparations were being carried out only for defensive, not offensive operations. In fact, because of the Germans efforts, the Allies were led to believe that a new defensive army was being formed around Dsseldorf in the northern Rhine, possibly to defend against British attack. This was done by increasing the number of flak batteries in the area and the artificial multiplication of radio transmissions in the area. The Allies at this point thought the information was of no importance. All of this meant that the attack, when it came, completely surprised the Allied forces. Remarkably, the U.S. Third Army intelligence chief, Colonel Oscar Koch, the U.S. First Army intelligence chief, and the SHAEF intelligence officer all correctly predicted the German offensive capability and intention to strike the U.S. VIII Corps area. These predictions were largely dismissed by the U.S. 12th Army Group.


          Because the Ardennes was considered a quiet sector, economy-of-force considerations led it to be used as a training ground for new units and a rest area for units that had seen hard fighting. The U.S. units deployed in the Ardennes thus were a mixture of inexperienced troops (such as the rookie U.S. 99th and 106th Divisions), and battle-hardened troops sent to that sector to recuperate (the 2nd Infantry Division).


          Two major special operations were planned for the offensive. By October it was decided that Otto Skorzeny, the German commando who had rescued the former Italian dictator Benito Mussolini, was to lead a task force of English-speaking German soldiers in Operation Greif. These soldiers were to be dressed in American and British uniforms and wear dog tags taken from corpses and POWs. Their job was to go behind American lines and change signposts, misdirect traffic, generally cause disruption and to seize bridges across the Meuse River between Lige and Namur. By late November another ambitious special operation was added: Colonel Friedrich August von der Heydte was to lead a Fallschirmjger (paratrooper) Kampfgruppe in Operation Stsser, a nighttime paratroop drop behind the Allied lines aimed at capturing a vital road junction near Malmedy.


          German intelligence had set December 20 as the expected date for the start of the upcoming Soviet offensive, aimed at crushing what was left of German resistance on the Eastern Front and thereby opening the way to Berlin. It was hoped that Stalin would delay the start of the operation once the German assault in the Ardennes had begun and wait for the outcome before continuing.


          In the final stage of preparations, Hitler and his staff left their Wolf's Lair headquarters in East Prussia, in which they had coordinated much of the fighting on the Eastern Front. After a brief visit to Berlin, on December 11, they came to the Eagle's Nest, Hitlers headquarters near Bad Nauheim in southern Germany, the site from which he had overseen the successful 1940 campaign against France and the Low Countries.


          


          Initial German assault
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          The German assault began on 16 December 1944, at 05:30, with a massive artillery barrage on the Allied troops facing the Sixth SS Panzer Army. By 08:00 all three German armies attacked through the Ardennes. In the northern sector Dietrichs Sixth SS Panzer Army assaulted the Losheim Gap and the Elsenborn Ridge in an effort to break through to Lige. In the centre von Manteuffels Fifth Panzer Army attacked towards Bastogne and St. Vith, both road junctions of great strategic importance. In the south, Brandenberger's Seventh Army pushed towards Luxembourg in their efforts to secure the flank from Allied attacks.


          The attacks by the Sixth SS Panzer Armys infantry units in the north fared badly because of unexpectedly fierce resistance by the U.S. 2nd and 99th Infantry Divisions at the Elsenborn Ridge, stalling their advance; this caused Dietrich to make the decision to commit his panzer forces early. Starting on 16 December, however, snowstorms engulfed parts of the Ardennes area. While having the desired effect of keeping the Allied aircraft grounded, the weather also proved troublesome for the Germans because poor road conditions hampered their advance. Poor traffic control led to massive traffic jams and fuel shortages in forward units.


          The Germans fared better in the centre (the 20 mile (30 km) wide Schnee Eifel sector) as the Fifth Panzer Army attacked positions held by the U.S. 28th and 106th Infantry Divisions. The Germans lacked the overwhelming strength as had been deployed in the north; but they succeeded in surrounding two regiments (422nd and 423rd) of the 106th Division in a pincer movement and forced their surrender. That was a tribute to the way that Manteuffels new tactics had been applied. The official U.S. Army history states: "At least seven thousand [men] were lost here and the figure probably is closer to eight or nine thousand. The amount lost in arms and equipment, of course, was very substantial. The Schnee Eifel battle, therefore, represents the most serious reverse suffered by American arms during the operations of 194445 in the European theatre."
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          Further south on Manteuffels front the main thrust was delivered by all attacking divisions crossing the River Our, then increasing the pressure on the key road centers of St. Vith and Bastogne. Panzer columns took the outlying villages. The struggle for these villages, and transport confusion on the German side, slowed the attack to allow the 101st Airborne Division (reinforced by elements from the 9th and 10th Armored Divisions) to reach Bastogne by truck on the morning of 19 December. The fierce defence of Bastogne, in which American paratroopers particularly distinguished themselves, made it impossible for the Germans to take the town with its important road junctions. The panzer columns swung past on either side, cutting off Bastogne on 20 December but failing to secure the vital crossroads.


          In the extreme south, Brandenbergers three infantry divisions were checked after an advance of four miles (6.5 km) by divisions of the U.S. VIII Corps; that front was then firmly held. Only the 5th Parachute Division of Brandenbergers command was able to thrust forward 12 miles (19 km) on the inner flank to partially fulfill its assigned role.


          Eisenhower and his principal commanders realized by 17 December that the fighting in the Ardennes was a major offensive and not a local counter-attack, and they ordered vast reinforcements to the area. Within a week 250,000 troops had been sent. In addition, the 82nd Airborne Division was also thrown into the battle north of the bulge, near Elsenborn Ridge.


          


          Operation Stsser


          Originally planned for the early hours of 16 December, Operation Stsser was delayed for a day because of bad weather and fuel shortages. The new drop time was set for 03:00 on December 17; their drop zone was 7 miles (11 km) north of Malmedy and their target was the "Baraque Michel" crossroads. Von der Heydte and his men were to take it and hold it for approximately twenty-four hours until being relieved by the 12th SS Panzer Division, thereby hampering the Allied flow of reinforcements and supplies into the area.


          Just after midnight on 17 December, 112 Ju 52 transport planes with around 1,300 Fallschirmjger (German paratroopers) on board took off amid a powerful snowstorm, with strong winds and extensive low cloud cover. As a result, many planes went off course, and men were dropped as far as a dozen kilometres away from the intended drop zone, with only a fraction of the force landing near it. Strong winds also took off-target those paratroopers whose planes were relatively close to the intended drop zone and made their landings far rougher.


          By noon a group of around 300 managed to assemble, but this force was too small and too weak to counter the Allies. Colonel von der Heydte abandoned plans to take the crossroads and instead ordered his men to harass the Allied troops in the vicinity with guerrilla-like actions. Because of the extensive dispersal of the jump, with Fallschirmjger being reported all over the Ardennes, the Allies believed a major division-sized jump had taken place, resulting in much confusion and causing them to allocate men to secure their rear instead of sending them off to the front to face the main German thrust.


          


          Operation Greif and Operation Whrung


          For Operation Greif, Otto Skorzeny successfully infiltrated a small part of his battalion of disguised, English-speaking Germans behind the Allied lines. Although they failed to take the vital bridges over the Meuse, the battalions presence produced confusion out of all proportion to their military activities, and rumors spread quickly. Even General Patton was alarmed and, on 17 December, described the situation to General Eisenhower as  Krauts speaking perfect English raising hell, cutting wires, turning road signs around, spooking whole divisions, and shoving a bulge into our defences.


          Checkpoints were set up all over the Allied rear, greatly slowing the movement of soldiers and equipment. Military policemen drilled servicemen on things which every American was expected to know, such as the identity of Mickey Mouses girlfriend, baseball scores, or the capital of Illinois. This last question resulted in the brief detention of General Omar Bradley; although he gave the correct answer Springfieldthe GI who questioned him apparently believed that the capital was Chicago.


          The tightened security nonetheless made things harder for the German infiltrators, and some of them were captured. Even during interrogation they continued their goal of spreading disinformation; when asked about their mission, some of them claimed they had been told to go to Paris to either kill or capture General Eisenhower. Security around the general was greatly increased, and he was confined to his headquarters. Because these prisoners had been captured in American uniform, they were later executed by firing squad; this was the standard practice of every army at the time, although it was left ambiguous under the Geneva Convention, which merely stated that soldiers had to wear uniforms that distinguished them as combatants. In addition, Skorzeny was aware that under international law such an operation would be well within its boundaries as long as they were wearing their German uniforms when firing. Skorzeny and his men were fully aware of their likely fate, and most wore their German uniforms underneath their Allied ones in case of capture. Skorzeny avoided capture, survived the war and may have been involved with the Nazi ODESSA escape network.


          For Operation Whrung a small number of German agents infiltrated Allied lines in American uniforms. These agents were then to use an existing Nazi intelligence network to attempt to bribe rail and port workers to disrupt Allied supply operations. This operation was a failure.


          


          Malmedy massacre
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          In the north, the main armored spearhead of the Sixth SS Panzer Army was Kampfgruppe Peiper, consisting of 4,800 men and 600 vehicles of the 1st SS Panzer Division under the command of Waffen-SS Colonel Joachim Peiper. Bypassing the Elsenborn ridge, at 07:00 on 17 December, they seized a U.S. fuel depot at Bllingen, where they paused to refuel before continuing westward. At 12:30, near the hamlet of Baugnez, on the height halfway between the town of Malmedy and Ligneuville, they encountered elements of the American 285th Field Artillery Observation Battalion. After a brief battle the Americans surrendered. They were disarmed and, with some other Americans captured earlier (approximately 150 people), sent to stand in a field near the crossroads where most were shot. It is not known what caused the shooting and there is no record of an SS officer giving an execution order; such shootings of prisoners of war (POWs), however, were common by both sides on the Eastern Front. News of the killings raced through Allied lines. Captured SS soldiers who were part of Kampfgruppe Peiper were tried following the war for this massacre and several others during the Malmedy massacre trial.


          The fighting went on and, by the evening, the spearhead had pushed north to engage the U.S. 99th Infantry Division and Kampfgruppe Peiper arrived in front of Stavelot. Peiper was already behind the timetable because it took 36 hours to advance from Eifel to Stavelot; it had taken just 9 hours in the Battle of France in 1940. As the Americans fell back they blew up bridges and fuel dumps, denying the Germans critically needed fuel and further slowing their progress.


          


          Wereth 11


          Another, much smaller massacre was committed in Wereth, Belgium, approximately a thousand yards northeast of Saint-Vith, on 17 December 1944. Eleven African-American soldiers, after surrendering, were tortured and then shot by men of the 1st SS Panzer Division, belonging to Kampfgruppe Hansen. The identity of the murderers remains unknown, and the perpetrators were never punished for this crime.


          


          Assault of Kampfgruppe Peiper


          Peiper entered Stavelot on 18 December but encountered fierce resistance by the American defenders. Unable to defeat the American force in the area, he left a smaller support force in town and headed for the bridge at Trois-Ponts with the bulk of his forces, but by the time he reached it, the retreating U.S. engineers had already destroyed it. Peiper pulled off and headed for the village of La Gleize and from there on to Stoumont. There, as Peiper approached, the American engineers blew up the bridge, and the American troops were entrenched and ready to fight a bitter battle.


          Peiper's troops were cut off from the main German force and supplies when the Americans recaptured the poorly defended Stavelot on 19 December. As their situation in Stoumont was becoming hopeless, Peiper decided to pull back to La Gleize where he set up his defences waiting for the German relief force. Since no relief force was able to penetrate the Allied line, on 23 December Peiper decided to break through back to the German lines. The men of the Kampfgruppe were forced to abandon their vehicles and heavy equipment, although most of the unit was able to escape.


          


          St. Vith


          In the centre, the town of St. Vith, a vital road junction, presented the main challenge for both von Manteuffels and Dietrichs forces. The defenders, led by the U.S. 7th Armored Division, and also including one regiment of the U.S. 106th Infantry Division, and additional elements of the U.S. 9th Armored Division and U.S. 28th Infantry Division, all under the command of General Bruce C. Clarke, successfully resisted the German attacks, thereby significantly slowing the German advance. Under orders from Montgomery, St. Vith was given up on 21 December; U.S. troops fell back to entrenched positions in the area, presenting an imposing obstacle to a successful German advance. By 23 December, as the Germans shattered their flanks, the defenders position became untenable, and U.S. troops were ordered to retreat west of the Salm River. As the German plan called for the capture of St. Vith by 18:00 on 17 December, the prolonged action in and around it presented a major blow to their timetable.


          


          Bastogne
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          On 19 December, the senior Allied commanders met in a bunker in Verdun. Eisenhower, realizing that the Allies could destroy German forces much more easily when they were out in the open and on the offensive than if they were on the defensive, told the generals, "The present situation is to be regarded as one of opportunity for us and not of disaster. There will be only cheerful faces at this table." Patton, realizing what Eisenhower implied, responded, Hell, lets have the guts to let the bastards go all the way to Paris. Then, well really cut em off and chew em up. Eisenhower asked Patton how long it would take to turn his Third Army (located in northeastern France) north to counterattack. He said he could attack with two divisions within 48 hours, to the disbelief of the other generals present. Before he had gone to the meeting, however, Patton had ordered his staff to prepare three contingency plans for a northward turn in at least corps strength. By the time Eisenhower asked him how long it would take, the movement was already underway. On 20 December, Eisenhower removed the U.S. First and Ninth Armies from Bradleys 12th Army Group and placed them under Montgomerys 21st Army Group command.


          By 21 December the German forces had surrounded Bastogne, which was defended by the 101st Airborne Division and Combat Command B of the 10th Armored Division. Conditions inside the perimeter were toughmost of the medical supplies and medical personnel had been captured. Food was scarce, and ammunition was so low that artillery crews were forbidden to fire on advancing Germans unless there was a large concentration of them. Despite determined German attacks, however, the perimeter held. The German commander sent this request to the American commander in Bastogne:


          
            	To the U.S.A. Commander of the encircled town of Bastogne.

          


          
            	The fortune of war is changing. This time the U.S.A. forces in and near Bastogne have been encircled by strong German armored units. More German armored units have crossed the river Our near Ortheuville, have taken Marche and reached St. Hubert by passing through Hompre-Sibret-Tillet. Libramont is in German hands.

          


          
            	There is only one possibility to save the encircled U.S.A. troops from total annihilation: that is the honorable surrender of the encircled town. In order to think it over a term of two hours will be granted beginning with the presentation of this note.

          


          
            	If this proposal should be rejected one German Artillery Corps and six heavy A. A. Battalions are ready to annihilate the U.S.A. troops in and near Bastogne. The order for firing will be given immediately after this two hours term.

          


          
            	All the serious civilian losses caused by this artillery fire would not correspond with the well known American humanity.

          


          
            	The German Commander.

          


          When General Anthony McAuliffe, acting commander of the 101st Airborne, was told of this German invitation to surrender, he responded "Nuts!" After turning to other pressing issues, his staff reminded him that they should reply to the German demand. One officer (Harry W. O. Kinnard, then a Lieutenant Colonel) recommended that McAuliffe's initial reply would be "tough to beat". Thus McAuliffe wrote on the paper delivered to the Germans: NUTS! That reply had to be explained, both to the Germans and to non-American Allies.


          Rather than launching one simultaneous attack all around the perimeter, the German forces concentrated their assaults on several individual locations attacked in sequence. Although this compelled the defenders to constantly shift reinforcements in order to repel each attack, it tended to dissipate the Germans numerical advantage.


          


          Meuse River


          To protect the river crossings on the Meuse at Givet, Dinant and Namur, on 19 December Montgomery ordered those few units available to hold the bridges. This led to a hastily assembled force including rear echelon troops, military police and Army Air Forces personnel. The British 29th Armoured Brigade, which had turned in its tanks for re-equipping, was told to take back their tanks and head to the area. XXX Corps in Holland began their move to the area.


          The furthest westward penetration made by the German attack was by the 2nd Panzer Division of the Fifth Panzer Army, coming to less than ten miles (16 km) of the Meuse by 24 December.


          


          Allied counter-offensive
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          On 23 December the weather conditions started improving, allowing the Allied air forces to attack. They launched devastating bombing raids on the German supply points in their rear, and P-47 Thunderbolts started attacking the German troops on the roads. The Allied air forces also helped the defenders of Bastogne, dropping much-needed suppliesmedicine, food, blankets and ammunition. A team of volunteer surgeons flew in by glider and began operating in a tool room.


          By 24 December the German advance was effectively stalled short of the Meuse River. Units of the British XXX Corps were holding the bridges at Dinant, Givet, and Namur and U.S. units were about to take over. The Germans had outrun their supply lines, and shortages of fuel and ammunition were becoming critical. Up to this point the German losses had been light, notably in armor, which was almost untouched with the exception of Peipers losses. On the evening of 24 December, General Hasso von Manteuffel recommended to Hitlers Military Adjutant a halt to all offensive operations and a withdrawal back to the West Wall. Hitler rejected this.


          Pattons Third Army was battling to relieve Bastogne. At 16:50 on 26 December, the lead element of the 37th Tank Battalion of the 4th Armored Division reached Bastogne, ending the siege.


          


          Germans strike back


          On 1 January, in an attempt to keep the offensive going, the Germans launched two new operations. At 09:15, the German Air Force (Luftwaffe) launched Operation Baseplate ( Unternehmen Bodenplatte), a major campaign against Allied airfields in the Low Countries. Hundreds of planes attacked Allied airfields, destroying or severely damaging some 465 aircraft. However, the Luftwaffe lost 277 planes, 62 to Allied fighters and 172 mostly because of an unexpectedly high number of Allied flak guns, set up to protect against German V-1 flying bomb attacks, but also by friendly fire from the German flak guns that were uninformed of the pending large-scale German air operation. While the Allies recovered from their losses in just days, the operation left the Luftwaffe weak and ineffective.


          On the same day, German Army Group G (Heeresgruppe G) and Army Group Upper Rhine (Heeresgruppe Oberrhein) launched a major offensive against the thinly stretched, 70 mile (110 km) line of the U.S. 7th Army. This offensive, known as Operation North Wind ( Unternehmen Nordwind), was the last major German offensive of the war on the Western Front. The offensive of the German Army ( Wehrmacht Heer) soon had the weakened U.S. 7th Army in dire straits. The 7th Army had, at Eisenhowers orders, sent troops, equipment, and supplies north to reinforce the American armies in the Ardennes.


          By 15 January, the 7th Armys VI Corps was fighting on three sides in Alsace. With casualties mounting, and running short on replacements, tanks, ammunition, and supplies, 7th Army was forced to withdraw to defensive positions on the south bank of the Moder River on 21 January. The German offensive drew to a close on 25 January. In the bitter, desperate fighting of Operation Nordwind, VI Corps, which had borne the brunt of the fighting, suffered a total of 14,716 casualties. The total for the 7th Army is unclear, but the total casualties included at least 9,000 wounded and 17,000 sick and injured.


          


          Allies prevail


          While the German offensive had ground to a halt, they still controlled a dangerous salient in the Allied line. Pattons Third Army in the south, centred around Bastogne, would attack north, Montgomerys forces in the north would strike south, and the two forces planned to meet at Houffalize.


          The temperature during January 1945 was unseasonably low. Trucks had to be run every half hour or the oil in them would freeze, and weapons would freeze. The offensive went forward regardless.
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          Eisenhower wanted Montgomery to go on the offensive on 1 January, with the aim of meeting up with Pattons advancing Third Army and cutting off most of the attacking Germans, trapping them in a pocket. However, refusing to risk underprepared infantry in a snowstorm for a strategically unimportant area, Montgomery did not launch the attack until 3 January, by which time substantial numbers of German troops had already managed to successfully disengage, albeit with the loss of their heavy equipment.


          At the start of the offensive, the two armies were separated by about 25 miles (40 km). American progress in the south was also restricted to about a kilometer a day. The majority of the German force executed a successful fighting withdrawal and escaped the battle area, although the fuel situation had become so dire that most of the German armor had to be abandoned. On 7 January 1945, Hitler agreed to withdraw forces from the Ardennes, including the SS panzer divisions, thus ending all offensive operations.


          


          Controversy at high command


          As the Ardennes crisis developed, Montgomery assumed command of the American First and Ninth Armies (which, until then, were under Bradley's command). This controversial move was approved by Eisenhower, and was intended to prevent communication and control problems between Bradley and the North flank command.


          On the same day as Hitlers withdrawal order, 7 January, Montgomery held a press conference at Zonhoven in which he said that he had headed off ... seen off ... and ... written off the Germans. The battle has been the most interesting, I think possible one of the most tricky ... I have ever handled. Montgomery said that he had employed the whole available power of the British group of armies ... you thus have the picture of British troops fighting on both sides of the Americans who have suffered a hard blow.


          Montgomery also gave credit to the courage and good fighting quality of the American troops, characterizing a typical American as a very brave fighting man who has that tenacity in battle which makes a great soldier, and went on to talk about the necessity of Allied teamwork, and praised Eisenhower, stating that Teamwork wins battles and battle victories win wars. On our team, the captain is General Ike. Despite these remarks, the overall impression given by Montgomery, at least in the ears of the American military leadership, was that he had taken the lions share of credit for the success of the campaign, and had been responsible for rescuing the besieged Americans.


          His comments were interpreted as self-promoting, particularly his claiming that when the situation began to deteriorate, Eisenhower had placed him in command in the north. Patton and Eisenhower both felt this was a misrepresentation of the relative share of the fighting played by the British and Americans in the Ardennes (for every three British soldiers there were thirty to forty Americans in the fight), and that it belittled the part played by Bradley, Patton and other American commanders. In the context of Patton and Montgomerys well-known antipathy, Montgomerys failure to mention the contribution of any American general beside Eisenhower was seen as insulting. Focusing exclusively on his own generalship, Montgomery continued to say that he thought the counter-offensive had gone very well but did not explain the reason for his delayed attack on 3 January. He later attributed this to needing more time for preparation on the northern front. According to Winston Churchill, the attack from the south under Patton was steady but slow and involved heavy losses, and Montgomery claimed to be trying to avoid this situation.


          Montgomery subsequently recognized his error and later wrote: I think now that I should never have held that press conference. So great were the feelings against me on the part of the American generals that whatever I said was bound to be wrong. I should therefore have said nothing. Eisenhower commented in his own memoirs: I doubt if Montgomery ever came to realize how resentful some American commanders were. They believed he had belittled themand they were not slow to voice reciprocal scorn and contempt.


          Bradley and Patton both threatened to resign unless Montgomerys command was changed. Subsequently Bradley started to court the press, and it was stated that he would rarely leave headquarters without at least fifteen newspapermen; it has been suggested that he and Patton began to leak information detrimental to Montgomery. Eisenhower, encouraged by his British deputy Arthur Tedder, had decided to sack Montgomery. However, intervention by Montgomerys and Eisenhowers Chiefs of Staff, Major-General Freddie de Guingand, and Lieutenant General Walter Bedell Smith allowed Eisenhower to reconsider and Montgomery to apologize.


          


          Strategic situation after the Bulge


          Although the German advance was halted, the overall situation remained dangerous. On 6 January Churchill once again asked Stalin for support. On 12 January, the Red Army launched the Vistula-Oder Offensive in Poland and East Prussia. Soviet sources claim this was done ahead of schedule, while most Western sources doubt it, and instead claim the Soviet offensive was delayed because of the situation in the West, with Stalin waiting until both sides had militarily exhausted themselves.


          The Battle of the Bulge officially ended when the two American forces met on 25 January 1945.


          


          Aftermath
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          Casualty estimates from the battle vary widely. The official U.S. account lists 80,987 American casualties, while other estimates range from 70,000 to 104,000. Most of the American casualties occurred within the first three days of battle, when two of the U.S. 106th Infantry Divisions three regiments were forced to surrender. The Battle of the Bulge was the bloodiest of the battles that U.S. forces experienced in World War II; the 19,000 American dead were unsurpassed by those of any other engagement. British losses totaled 1,400. The German High Commands official figure for the campaign was 84,834 casualties, and other estimates range between 60,000 and 100,000.


          The Allies pressed their advantage following the battle. By the beginning of February 1945, the lines were roughly where they had been in December 1944. In early February, the Allies launched an attack all along the Western front: in the north under Montgomery toward Aachen; in the centre, under Courtney Hodges; and in the south, under Patton. Montgomerys behaviour during the months of December and January, including the press conference on 7 January where he downplayed the contribution of the American generals, further soured his relationship with his American counterparts through the end of the war.


          The German losses in the battle were critical in several respects: the last of the German reserves were now gone; the German Air Force (Luftwaffe) had been broken; and the German Army ( Wehrmacht Heer) in the West was being pushed back.
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                    	Part of the Pacific Theatre of World War II
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                    USS Enterprise (centre left), maneuvering radically under aerial attack and afire on August 24, 1942. Anti-aircraft shell bursts directed at the attacking Japanese dive bombers are visible above the carrier.
                  


                  
                    	
                      
                        
                          	Date

                          	August 24, 1942  August 25, 1942
                        


                        
                          	Location

                          	North of Santa Isabel, Solomon Islands
                        


                        
                          	Result

                          	Allied strategic victory
                        

                      

                    
                  


                  
                    	Belligerents
                  


                  
                    	Allied forces including:

                    [image: Flag of Australia] Australia

                    	[image: Flag of Japan] Empire of Japan
                  


                  
                    	Commanders
                  


                  
                    	[image: Flag of the United States] Frank Jack Fletcher

                    	[image: Flag of Japan] Chuichi Nagumo
                  


                  
                    	Strength
                  


                  
                    	2 fleet carriers,

                    1 battleship,

                    4 cruisers,

                    11 destroyers,

                    176 aircraft

                    	2 fleet carriers,

                    1 light carrier,

                    2 battleships,

                    16 cruisers,

                    25 destroyers,

                    1 seaplane tender,

                    4 patrol boats,

                    3 transports,

                    171177 aircraft
                  


                  
                    	Casualties and losses
                  


                  
                    	1 carrier heavily damaged,

                    25 aircraft destroyed,

                    90 killed

                    	1 light carrier,

                    1 destroyer,

                    1 transport sunk,

                    1 light cruiser,

                    1 seaplane tender heavily damaged,

                    75 aircraft destroyed,

                    290+ killed
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          The naval Battle of the Eastern Solomons (also known as the Battle of the Stewart Islands and, in Japanese sources, as the Second Battle of the Solomon Sea (第二次ソロモン海戦, Second Battle of the Solomon Sea ?), took place on August 24 August 25, 1942, and was the third carrier battle of the Pacific campaign of World War II and the second major engagement fought between the United States Navy and the Imperial Japanese Navy during the Guadalcanal Campaign. As at Coral Sea and Midway, the ships of the two adversaries were never in direct visual range of each other. Instead, all of the attacks by either side were carried out by either carrier or land-based aircraft.


          After several damaging air attacks, the naval surface combatants from both the United States of America (U.S.) and Japan withdrew from the battle area without either side securing a clear victory. However, the U.S. and its allies apparently gained a greater tactical and strategic advantage from the battle than Japan because the Allied forces suffered fewer losses than the Japanese, who lost a significant number of aircraft and experienced aircrews. Also, Japanese reinforcements intended for Guadalcanal were delayed and eventually delivered by warships rather than transport ships, giving the Allies more time to prepare for the Japanese counteroffensive and preventing the Japanese from landing heavy artillery, ammunition, and other logistical supplies that would have significantly assisted their forces in the struggle for the island.


          


          Background


          On August 7, 1942, Allied forces (primarily U.S.) landed on Guadalcanal, Tulagi, and Florida Islands in the Solomon Islands. The landings on the islands were meant to deny their use by the Japanese as bases for threatening the supply routes between the U.S. and Australia, and secure the islands as starting points for a campaign with the eventual goal of isolating the major Japanese base at Rabaul while also supporting the Allied New Guinea campaign. The landings initiated the six-month-long Guadalcanal campaign.
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          The Allied landings were directly supported by three U.S. aircraft carrier task forces: TF 11 ( USS Saratoga), TF 16 ( USS Enterprise), and TF 18 ( USS Wasp), their respective air groups, and supporting surface warships, including a battleship, cruisers, and destroyers. The overall commander of the three carrier task forces was Vice Admiral Frank Jack Fletcher who flew his flag on Saratoga. The aircraft from the three carriers provided close air support for the invasion forces and defended against Japanese air attacks from Rabaul. After a successful landing, they continued with guarding the line of communication between the major Allied bases at New Caledonia and Espiritu Santo, supporting the Allied ground forces at Guadalcanal and Tulagi against any Japanese counteroffensives, covering the movement of supply ships to Guadalcanal, and engaging and destroying any Japanese warships, that came within range.


          Between August 15 and August 20, the U.S. carriers covered the delivery of fighter and bomber aircraft to the newly opened Henderson Field on Guadalcanal. Henderson Field and the aircraft based there soon began having a telling effect on the movement of Japanese forces in the Solomon Islands and in the attrition of Japanese air forces in the South Pacific Area. In fact, Allied control of Henderson Field became the key factor in the entire battle for Guadalcanal.


          Taken by surprise by the Allied offensive in the Solomons, Japanese naval (under Admiral Isoroku Yamamoto) and army forces prepared a counteroffensive, with the goal of driving the Allies out of Guadalcanal and Tulagi. The counteroffensive was called Operation Ka (Ka comes from the first syllable for Guadalcanal as pronounced in Japanese) with the naval portion having an additional objective of destroying Allied warship forces in the South Pacific area, specifically the U.S. carriers.


          


          Battle


          


          Prelude


          A convoy containing 1,411 Japanese soldiers from the "Ichiki" regiment as well as several hundred naval troops from the 5th Yokosuka Special Naval Landing Force, loaded on three slow transport ships, departed the major Japanese base at Truk (Chuuk) on August 16 and headed towards Guadalcanal. The transports were guarded by light cruiser Jintsu, eight destroyers, and four patrol boats, led by Rear Admiral Raizo Tanaka (flag in Jintsu) Also departing from Rabaul to help protect the convoy was a "Close Cover force" of four heavy cruisers from the 8th Fleet, commanded by Vice Admiral Gunichi Mikawa. These were the same cruisers that had defeated an Allied naval surface force in the earlier Battle of Savo Island. Tanaka planned to land the troops from his convoy on Guadalcanal on August 24.
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          On August 21, the rest of the Japanese Ka naval force departed Truk, heading for the southern Solomons. These ships were basically divided into three groups: the "Main Body" contained the Japanese carriers  Shōkaku and Zuikaku, light carrier Ryūjō, plus a screening force of one heavy cruiser and eight destroyers, commanded by Vice Admiral Chuichi Nagumo in Shōkaku; the "Vanguard Force" consisted of two battleships, three heavy cruisers, one light cruiser, and three destroyers, commanded by Rear Admiral Hiroaki Abe; the "Advanced Force" contained five heavy cruisers, one light cruiser, six destroyers, and a seaplane carrier ( Chitose), commanded by Vice Admiral Nobutake Kondo. Finally, a force of about 100 IJN land-based bomber, fighter, and reconnaissance aircraft at Rabaul and nearby islands were positioned to support. Nagumo's main body positioned itself behind the vanguard and advanced forces in order to more easily remain hidden from U.S. reconnaissance aircraft.


          The Ka plan dictated once U.S. carriers were located, either by Japanese scout aircraft or an attack on one of the Japanese surface forces, Nagumo's carriers would immediately launch a strike force to destroy them. With the U.S. carriers destroyed or disabled, Abe's Vanguard and Kondo's Advanced forces would close with and destroy the rest of the Allied naval forces in a warship surface action. The Japanese naval forces would then be free to neutralize Henderson Field through bombardment while covering the landing of the Japanese army troops to retake the islands of Guadalcanal and Tulagi.


          In response to an unanticipated land battle fought between U.S. Marines on Guadalcanal and Japanese forces on August 19 August 20, the U.S. carrier task forces under Fletcher headed back towards Guadalcanal from their positions 400miles (640km) to the south on August 21. The U.S. carriers were to support the Marines, protect Henderson Field, and to combat and destroy any Japanese naval forces, that arrived to support Japanese troops in the land battle on Guadalcanal.
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          Both the Allied and Japanese naval forces continued to head towards each other on August 22. Although both sides conducted intense aircraft scouting efforts neither side located the other. Because of the disappearance of at least one of their scouting aircraft (shot down by Enterprise aircraft before it could send a radio report of what was happening), the Japanese strongly suspected the presence of U.S. carriers in the area. The U.S., however, was unaware of the disposition and strength of approaching Japanese surface warship forces.


          At 09:50 on August 23, a U.S. PBY Catalina aircraft, based at Ndeni in the Santa Cruz Islands, sighted Tanaka's convoy. By late afternoon, with no further sightings of Japanese ships, two aircraft strike forces from Saratoga and Henderson Field took off to attack Tanaka's convoy. However, Tanaka, knowing that an attack would be coming his way after being sighted, reversed course once the Catalina left the area, and both the Saratoga and Henderson Field aircraft were unable to locate his ships. After Tanaka reported to his superiors that he had lost time because he turned north to avoid the Allied air attacks, the landings of his troops on Guadalcanal was pushed back to August 25. By 18:23 on August 23, with no Japanese carriers sighted and no new intelligence reporting their presence in the area, Fletcher detached Wasp, which was getting low on fuel, and the rest of TF18 for the two-day trip south towards Efate to refuel. Thus, Wasp and her escorting warships did not take part in the upcoming battle.


          


          Carrier action on August 24
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          At 01:45 on August 24, Nagumo ordered Rear Admiral Chūichi Hara with the light carrier Ryūjō, along with the heavy cruiser Tone and destroyers Amatsukaze and Tokitsukaze, to proceed ahead of the main Japanese force and send an aircraft attack force against Henderson Field at daybreak. The Ryūjō mission was most likely in response to a request from Nishizo Tsukahara, the naval commander at Rabaul, for help from the combined fleet in neutralizing Henderson Field. The mission may also have been intended by Nagumo as a decoy to divert U.S. attention so that the rest of the Japanese force could approach the U.S. naval forces undetected as well as to help provide protection and cover for Tanaka's convoy. Most of the aircraft on Shōkaku and Zuikaku were readied to launch on short notice if the U.S. carriers were located. Between 05:55 and 06:30, the U.S. carriers (mainly Enterprise), augmented by Catalinas from Ndeni, launched their own scout aircraft to search for the Japanese naval forces.


          At 09:35 a Catalina made the first sighting of the Ryūjō force. Several more sightings of Ryūjō and ships of Kondo's and Mikawa's forces by carrier and other U.S. reconnaissance aircraft followed later that morning. Throughout the morning and early afternoon, U.S. aircraft also sighted several Japanese scout aircraft and submarines, leading Fletcher to believe that the Japanese knew where his carriers were, which, however, was not yet the case. Still, Fletcher hesitated to order a strike against the Ryūjō group until he was sure there were not other Japanese carriers in the area. Finally, with no firm word on the presence or location of other Japanese carriers, Fletcher launched a strike of 38 aircraft from Saratoga at 13:40 to attack Ryūjō. However, he kept aircraft from both U.S. carriers ready just in case any Japanese fleet carriers were sighted.


          At 12:20, Ryūjō launched six "Kate" bombers and 15 A6M Zero fighters to attack Henderson Field in conjunction with an attack by 24 "Betty" bombers and 14 Zero fighters from Rabaul. However, unknown to the Ryūjō aircraft, the Rabaul aircraft had encountered severe weather and returned to their base at 11:30. The Ryūjō aircraft were detected on radar by Saratoga as they flew towards Guadalcanal, further fixing the location of their ship for the impending U.S. attack. The Ryūjō aircraft arrived over Henderson Field at 14:23, and tangled with Henderson's fighter aircraft (members of the Cactus Air Force) while bombing the airfield. In the resulting engagement three Kates, three Zeros, and three U.S. fighters were shot down, and no significant damage was done to Henderson Field.


          At 14:25, a Japanese scout aircraft from the cruiser Chikuma sighted the U.S. carriers. Although the aircraft was shot down, its report was transmitted in time, and Nagumo immediately ordered his strike force launched from Shōkaku and Zuikaku. The two Japanese carriers' first wave of attack aircraft, 27 "Val" dive bombers and 15 Zeros, was off by 14:50 and on its way towards Enterprise and Saratoga. About this same time, two U.S. scout aircraft finally sighted the main force. However, because of communication problems, these sighting reports never reached Fletcher. The two U.S. scout aircraft attacked Shōkaku before leaving the area, causing negligible damage. A second wave of 27 Vals and nine Zeros was launched by the Japanese carriers at 16:00 and headed south towards the U.S. carriers. Abe's Vanguard force also surged ahead in anticipation of meeting the U.S. ships in a surface action after nightfall.
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          About this same time, the Saratoga strike force arrived and began their attacks on Ryūjō, hitting her with three to five bombs, perhaps one torpedo, and killing 120 of her crew. Heavily damaged, the crew abandoned ship at nightfall, and she sank soon after. Amatsukaze and Tokitsukaze rescued Ryūjō's survivors as well as the aircrews from her returning strike force, who ditched their aircraft in the ocean nearby. During this time, several U.S. B-17 bombers attacked the crippled Ryūjō but caused no additional damage. After the rescue operations were complete, both Japanese destroyers and Tone rejoined Nagumo's main force.


          At 16:02, still waiting for a definitive report on the location of the Japanese fleet carriers, the U.S. carriers' radar detected the first incoming wave of Japanese strike aircraft. Fifty-three F4F Wildcat fighters from the two U.S. carriers were directed by radar control towards the approaching Japanese aircraft. However, communication problems, limitations of the aircraft identification capabilities of the radar, primitive control procedures, and effective screening of the Japanese dive bombers by their escorting Zero fighters, prevented all but a few of the U.S. fighters from engaging the Vals before they began their attacks on the U.S. carriers. Just before the Japanese dive bombers began their attacks, Enterprise and Saratoga cleared their decks for the impending action by launching the aircraft that they had been holding ready in case the Japanese fleet carriers were sighted. These aircraft were told to fly north and attack anything they could find, or else to circle outside the battle zone, until it was safe to return.
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          At 16:29, the Japanese dive bombers began their attacks on the U.S. ships. Although several of the Japanese aircraft attempted to set-up to attack the Saratoga, they quickly shifted back to the nearer carrier, which was Enterprise. Thus, Enterprise was the target of almost the entire Japanese air attack. Several Wildcats followed the Vals into their attack dives, despite the intense anti-aircraft artillery fire from Enterprise and her screening warships, in a desperate attempt to disrupt their attacks. As many as four Wildcats were shot-down by U.S. anti-aircraft fire, as well as several Vals.


          Because of the effective anti-aircraft fire from the U.S. ships, plus evasive maneuvers, the bombs from the first nine Vals missed Enterprise. However, at 16:44, an armor-piercing, delayed-action bomb penetrated the flight deck near the after elevator and passed through three decks before detonating below the waterline, killing 35 men and wounding 70 more. Incoming sea water caused Enterprise to develop a slight list, but it was not a major breach of hull integrity.


          Just 30 seconds later, the next Val to attack planted its bomb only 15 feet (4.5 m) away from where the first bomb hit. The resulting detonation ignited a large secondary explosion from one of the nearby 5-inch (130mm) gun's ready powder casings, killing 35 members of the nearby gun crews and starting a large fire.
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          About a minute later, at 16:46, the third and last bomb hit Enterprise on the flight deck forward of where the first two bombs hit. This bomb exploded on contact, creating a 10-foot (3 m) hole in the deck, but caused no further damage. Four Vals then broke-off from the attack on Enterprise to attack the U.S. battleship North Carolina, but all of their bombs missed and all four Vals were shot down by anti-aircraft fire or U.S. fighters. The attack was over at 16:48, and the surviving Japanese aircraft reassembled in small groups and returned to their ships.


          Both sides thought that they had done more damage to each other during the attack than had actually occurred. The U.S. claimed to have shot down 70 Japanese aircraft in the attack, even though only 42 Japanese aircraft actually participated. Actual Japanese losses, from all causes, in the engagement were 25 aircraft, with most of the crews of the lost aircraft not being recovered or rescued. The Japanese, for their part, mistakenly believed that they had heavily damaged two U.S. carriers, instead of just one. The U.S. lost six aircraft in the engagement, with most of the crews being rescued.


          Although Enterprise was heavily damaged and on fire, her damage-control teams were able to make sufficient repairs for the ship to resume flight operations at 17:46, only one hour after the engagement ended. At 18:05, the Saratoga strike force returned from sinking Ryūjō and landed without major incident. The second wave of Japanese aircraft approached the U.S. carriers at 18:15 but was unable to locate the U.S. formation because of communication problems and had to return to their carriers without attacking any U.S. ships, losing five aircraft in the process from operational mishaps. Most of the U.S. carrier aircraft launched just before the first wave of Japanese aircraft attacked failed to find any targets. However, five TBF Avengers from Saratoga sighted Kondo's advanced force and attacked the seaplane tender Chitose, scoring two near misses which heavily damaged the unarmored ship. The U.S. carrier aircraft either landed at Henderson Field or were able to return to their carriers after dusk. The U.S. ships retired to the south to get out of range of any approaching Japanese warships. In fact, Abe's vanguard force and Kondo's advance force were steaming south to try to catch the U.S. carrier task forces in a surface battle, but they turned around at midnight without having made contact with the U.S. warships. Nagumo's main body, having taken heavy aircraft losses in the engagement, plus being low on fuel, also retreated from the area towards the north.


          


          Actions on August 25


          Believing that two U.S. carriers had been taken out of action with heavy damage, Tanaka's reinforcement convoy again headed towards Guadalcanal and, by 08:00 on August 25, was within 150 miles (240km) of their destination. At this time, Tanaka's convoy was joined by five destroyers which had shelled Henderson Field the night before, causing slight damage. At 08:05, 18 U.S. aircraft from Henderson Field attacked Tanaka's convoy, causing heavy damage to Jintsu, killing 24 crewmen, and knocking Tanaka unconscious. The troop transport Kinryu Maru was also hit and eventually sank. Just as the Japanese destroyer Mutsuki pulled-alongside Kinryu Maru to rescue her crew and embarked troops, she was attacked by four U.S. B-17s from Espiritu Santo which landed five bombs on or around Mutsuki, sinking her immediately. A revived and uninjured but shaken Tanaka sent Jintsu back to Truk, transferred to the destroyer Kagero, and took the convoy to the Japanese base in the Shortland Islands. Both the Japanese and the U.S. elected to completely withdraw their warships from the area, ending the battle. The Japanese naval forces lingered near the northern Solomons, out of range of the U.S. aircraft based at Henderson Field, before finally returning to Truk on September 5.


          


          Aftermath
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          The battle is generally considered to be more or less a tactical and strategic victory for the U.S. because the Japanese lost more ships, aircraft, and aircrew, and Japanese troop reinforcements for Guadalcanal were delayed. Summing up the significance of the battle, historian Richard B. Frank states,


          
            
              	

              	The Battle of the Eastern Solomons was unquestionably an American victory, but it had little long-term result, apart from a further reduction in the corps of trained Japanese carrier aviators. The (Japanese) reinforcements that could not come by slow transport would soon reach Guadalcanal by other means.

              	
            

          


          The U.S. lost only seven aircrew members in the battle. However, the Japanese lost about 100 veteran aircrew, who were hard for the Japanese to replace because of an institutionalized limited capacity in their naval aircrew training programs. The troops in Tanaka's convoy were later loaded onto destroyers at the Shortland Islands and delivered piecemeal, without most of their heavy equipment, to Guadalcanal beginning on August 29, 1942.


          Emphasizing the strategic value of Henderson Field, in a separate reinforcement effort, Japanese destroyer Asagiri was sunk and two other Japanese destroyers heavily damaged on August 28, 70miles (130km) north of Guadalcanal in the " The Slot" by U.S. aircraft based at the airfield. The Japanese effort to retake Guadalcanal continued as the battle for the island settled into a two-month long stalemate, punctuated by an intense land battle at Edson's Ridge on September 13 and a large surface naval engagement at Cape Esperance in early October.


          Enterprise traveled to Pearl Harbour for extensive repairs which were completed on October 15, 1942. She returned to the South Pacific on October 24, just in time for the Battle of the Santa Cruz Islands and her rematch with Shōkaku and Zuikaku.


          
            Retrieved from " http://en.wikipedia.org/wiki/Battle_of_the_Eastern_Solomons"
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                          	Date

                          	June 25  June 26, 1876
                        


                        
                          	Location

                          	Near the Little Big Horn River, Big Horn County, Montana
                        


                        
                          	Result

                          	Native American Victory
                        

                      

                    
                  


                  
                    	Belligerents
                  


                  
                    	Lakota

                    Northern Cheyenne

                    Arapaho
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                    7th Cavalry Regiment (United States)
                  


                  
                    	Commanders
                  


                  
                    	Sitting Bull,

                    Crazy Horse,

                    Chief Gall

                    	George A. Custer,

                    Marcus Reno,

                    Frederick Benteen,

                    James Calhoun
                  


                  
                    	Strength
                  


                  
                    	Believed to be 949 lodges (probably 900 - 1,800 warriors)

                    	31 officers,

                    566 troopers,

                    15 armed civilians,

                    ~35-40 scouts
                  


                  
                    	Casualties and losses
                  


                  
                    	Believed to be at least 36 killed, ~168 wounded

                    (according to Sitting Bull); or 136 killed, 160 wounded (according to Red Horse)

                    	~268 killed (16 officers, 242 troopers, 10 civilians/scouts),

                    ~55 wounded
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          The Battle of the Little Bighornalso known as Custer's Last Stand, and, in the parlance of the relevant Native Americans, the Battle of the Greasy Grasswas an armed engagement between a Lakota- Northern Cheyenne combined force and the 7th Cavalry of the United States Army. It occurred between June 25 and June 26, 1876, near the Little Bighorn River in the eastern Montana Territory.


          The battle was the most famous action of the Indian Wars, and was a remarkable victory for the Lakota and Northern Cheyenne, led by Sitting Bull. The U.S. Seventh Cavalry, including a column of seven-hundred men led by George Armstrong Custer, was defeated; five of the Seventh's companies were annihilated and Custer himself was killed in the engagement along with two of his brothers and a brother-in-law. The battle, however, was not the highest infliction of casualties by Native Americans against U.S. forces. That record was set in 1791 at the Battle of the Wabash.


          


          Prelude to the Battle of Little Bighorn


          After the 1875 Sun Dance alliance, made by Sitting Bull between the Lakota and Cheyenne, thousands of Indians had slipped away from their reservations through early 1876. Military officials planned a summer campaign to corral them and force them back to the reservations, using both infantry and cavalry in three expeditions:


          Col. John Gibbon's column of six companies (A, B, E, H, I, and K) of the 7th Infantry and four (F, G, H, and L) of the 2nd Cavalry marched east from Fort Ellis in western Montana on March 30, patrolling the Yellowstone River.


          Brig. Gen. George Crook's column of ten companies (A, B, C, D, E, F, G, I, L, and M) of the 3rd Cavalry, five (A, B, D, E, and I) of the 2nd Cavalry, two companies (D and F) of the 4th Infantry, and three (C, G, and H) of the 9th Infantry, moved north from Fort Fetterman in the Wyoming Territory on May 29, marching toward the Powder River area.


          Brig. Gen. Alfred Terry's command (the entire 7th Cavalry; Companies C and G, 17th U.S. Infantry; and the Gatling gun detachment of the 20th Infantry) departed westward from Fort Abraham Lincoln in the Dakota Territory on May 17. They were accompanied by teamsters and packers with 150 wagons and a large contingent of pack mules. Companies C, D, and I, 6th U.S. Infantry, moved up the Yellowstone from Fort Buford on the Missouri River to set up a supply depot, and joined Terry on May 29 at the mouth of the Powder River.


          The coordination and planning went awry on June 17 when Crook's column was delayed after the Battle of the Rosebud. Surprised and, according to some accounts, astonished by the unusually large numbers of Indians faced in the battle, Crook was essentially defeated in battle and forced to stop and regroup. Unaware of Crook's battle, Gibbon and Terry proceeded, joining forces in late June near the mouth of the Rosebud River. They formulated a plan, based on the discovery of a large Indian trail on June 15, that called for Custer's regiment to proceed up the Rosebud River, while Terry and Gibbon's united columns would move towards the Bighorn and Little Bighorn rivers. The officers hoped to trap the Indian village between these two forces. The 7th Cavalry split from the remainder of the Terry column on June 22 and began a rapid pursuit along the trail. Custer was offered the use of the Gatling guns but declined, saying they would slow his command. He also declined the offer of two further companies of cavalry on the basis that his regiment could handle anything they found without additional assistance.
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          While the Terry/Gibbon column was marching toward the mouth of the Little Bighorn, on the evening of June 24 Custer's scouts arrived at an overlook known as the Crow's Nest, 14 miles (23 km) east of the Little Bighorn River. At sunrise on June 25, Custer's scouts reported to him they could see signs of the Indian village roughly 15miles (24km) in the distance. Custer's initial plan was a surprise attack on the village the following morning on June 26, but a report came to him that several hostile Indians had discovered the trail left by his troops. Assuming their presence had been exposed, Custer decided to attack the village without further delay. Unbeknownst to Custer, this group of Indians were actually leaving the encampment on the Big Horn and did not alert the village. Custer's scouts repeatedly warned him about the size of the village, with scout Mitch Bouyer saying, "General, I have been with these Indians for 30 years, and this is the largest village I have ever heard of." Custer's overriding concern was that the Indians would break up and scatter in different directions. The command began its approach to the Indian village at 12 noon and prepared to attack in full daylight.


          


          Seventh Cavalry organization and deployment


          The Seventh Cavalry was a veteran organization created just after the American Civil War. Many men were veterans of the war, including most of the leading officers. A significant portion of the regiment had previously served four-and-a-half years at Ft. Riley, Kansas, during which time it fought one major engagement and numerous skirmishes, experiencing casualties of 36 killed and 27 wounded. Six other troopers had died of drowning and 51 from cholera epidemics.
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          Half of the 7th Cavalry's companies had just returned from 18 months of constabulary duty in the deep South, having been recalled to Fort Abraham Lincoln to reassemble the regiment for the campaign. About 20 percent of the troopers had been enlisted in the prior seven months (139 of an enlisted roll of 718), were only marginally trained, and had no combat or frontier experience. A sizable number of these recruits were immigrants from Ireland, England and Prussia, just as many of the veteran troopers had been before their enlistments. Archaeological evidence also suggests that many of these troopers were malnourished and in poor physical condition. However, this was often the case in the army at this time.


          Of the 45 officers and 718 troopers then assigned to the 7th Cavalry (including a second lieutenant detached from the 20th Infantry and serving in Company L), 14 officers (including the regimental commander, Col. Samuel D. Sturgis) and 152 troopers did not accompany the 7th during the campaign. Among those left behind at Fort Abraham Lincoln was the regimental band. The ratio of troops detached for other duty (approximately 22%) was not unusual for expeditions of this size, and part of the officer shortage was chronic, due to the Army's rigid seniority system: three of the regiment's 12 captains were permanently detached, and two had never served a day with the 7th since their appointment in July 1866. Three second lieutenant vacancies (in E, H, and L Companies) were also unfilled.


          Following a forced night march on June 24 June 25 and the discovery of the Indian village the morning of June 25, Custer rode down into the valley of the Little Big Horn in preparation to attack. At roughly 12:15 p.m., he divided the 7th Cavalry into four groups:


          Custer's battalion consisted of Companies C, E, F, I, and L, personally led by Custer. It numbered 13 officers, 198 men (seven of whom would eventually be detached before the "last stand") and three civiliansnewspaper reporter Mark Kellogg and two scouts. Commander of Company I and second-in-command of the Custer's battalion was Irishman, Captain Myles Keogh. Two of Custer's relatives later joined the column. Troop C was commanded by Custer's brother, Capt. Thomas Custer and L Company by his brother-in-law, 1st Lt. James Calhoun. This battalion marched along a ridge line on the east bank of the Little Bighorn in an attempt to enter the encampment from the north. Four of the battalion's officers (1st Lt. Algernon E. Smith, 2nd Lts. James G. Sturgis, John J. Crittenden, and William V. W. Reily) were on temporary duty that resulted in their deaths, and 2nd Lt. Charles C. DeRudio was detached from E Company and survived as a result (see 7th Cavalry officers at the Little Bighorn).


          Reno's battalion, led by Maj. Marcus Reno, was sent into the Little Bighorn valley to provoke an engagement. This battalion consisted of Companies A, G and M, and numbered 11 officers, 131 troopers and most of the approximately 35 Sioux, Ree/ Arikara and Crow scouts.


          Benteen's battalion was led by a senior company commander, Capt. Frederick Benteen, and was made up of Companies D, H and K, with five officers and 110 men. Custer ordered Benteen to scout nearby valleys and attack any body of Indians he encountered. While he did so, Benteen would be out of supporting distance from the rest of the command. Benteen himself described his mission to his wife in a letter days after the action, "General Custer divided the 7th Cavalry into three Battalions  about 15miles (24km) from an Indian village, the whereabout of which he did not know exactly. I was ordered with three Co's., D, H, & K, to go to the left for the purpose of hunting for the valley of the riverIndian campor anything I could find. I found nothing, and after marching 10miles (16km) or so in pursuit of the same determined to return to Custer's trail."


          The last group was the regimental pack train, consisting of seven or eight troopers from each company and escorted by Company B. Commanded by Capt. Thomas McDougall, this sizable force had two officers, 127 troopers and seven civilian packers.


          Each of the first three detachments was to seek out the Indian encampments, attack them, and hold them in place until the other two detachments arrived to support. Custer had employed similar tactics in 1868 during the Battle of the Washita.


          


          Indian Village and arguments over its size


          The unusually large village gathered along the banks of the Little Bighorn included Lakota, Northern Cheyenne and a small number of Arapaho. Estimates of the exact size of the village have been made since the day after the battle when Terry's column arrived on the scene. One of the reasons for disagreement over its size is that before the Battle, according to a number of Indian accounts, the Indians were in the process of preparing to move further up the Little Bighorn Valley in search of antelope. Also, after a battle with casualties, it was Sioux custom to leave the dead in teepees or on lodge poles and immediately displace from the site where the dead were brought to. Thus, on the morning after the battle, significant numbers of Indians displaced further north west up the valley about 1-2 miles.


          By the time Terry's column arrived, all Indians had fled the scene. Mistaking the remains of two positions of the original village for one much larger village based on tepee sites at the two village positions and pole drag marks, many in Terry's column would report that the Indian village was 3-7 miles long. Indian accounts, however, place the southeastern boundary of the village only 100-200 yards (90-180 m) from Reno's dismounted skirmish lines at the loop of the river just north of the present day site of Garryowen and the northern end of the village only one mile north, just south of the ford that crosses the Little Big Horn at Medicine Tail Coulee. The ultimate size of the village is estimated to have been 949 lodges, with between 900 and 1,800 warriors.


          


          Battle
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          Reno's attack


          The first detachment to attack was Major Reno's, conducted after receiving orders from Custer issued by Lt. William W. Cooke, as Custer's Crow scouts reported Sioux tribe members were alarming the village. Reno was ordered to charge and began that phase of the battle. The orders, made without accurate knowledge of the village's size, location, or propensity to stand and fight, had been to pursue the Indians and "bring them to battle." Reno's force crossed the Little Bighorn at the mouth of what is today Reno Creek around 3:00 p.m. and immediately realized that the Lakota and Northern Cheyenne were present "in force and not running away."


          Reno advanced rapidly northeast. With trees and the river to his right, his left flank was the most exposed. Reno put his Arikara/Ree and Crow Indian scouts on that flank, though Reno himself suspected "a trap" and stopped a few hundred yards short of the encampment, dismounting and deploying in a skirmish line, as standard army doctrine called for. In a skirmish line, every fourth trooper handled the horses for the troopers taking firing positions, thus immediately reducing a fighting force by 25 percent. The troopers on the skirmish line were positioned five to ten yards apart, with officers to their rear and troopers with horses behind the officers. After an estimated 20 minutes of long distance firing, Reno's battalion had taken only one casualty, but the odds against him had become more obvious (Reno estimated five to one) and Custer had not reinforced him. Trooper Billy Jackson reported that by then, the Indians had massed for a mounted attack of more than 500 warriors, turning Reno's exposed left flank and forcing him into a hasty withdrawal into the timber in a loop of the river. Here the Indians pinned Reno and his men down, and after giving orders to mount, dismount and mount again, he then chose to make a disorderly retreat across the river to reach the high ground of the bluffs on the other side. The retreat was confused and immediately disrupted by Cheyenne attacks at close quarters. Reno later reported that three officers and 29 troopers were killed during the retreat and subsequent fording of the river, with another officer and 13-18 men missing. Most of these men were left behind in the timber, although many eventually rejoined the detachment.
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          The hasty retreat was believed to have been inspired by the death of Bloody Knife, a prominent Crow scout. While talking to Reno in the timber, he was shot in the head, with witnesses claiming some of his brain matter having actually splattered Reno. This shocking development is believed to have sufficiently unnerved Reno and to have inspired his disorganized retreat across the river. Several witnesses claimed Reno was in a panicked state for a considerable time following Bloody Knife's death. Atop the bluffs, known today as Reno Hill, Reno's shaken troops soon linked up with the detachment of Captain Benteen, arriving from the south. This force had been on a lateral scouting mission when it had been summoned by Custer's messenger, Italian bugler John Martin (Giovanni Martini) with the hand-written message "Come on...big village, be quick...bring pacs" ("pacs" referring to ammunition, meaning that by this time Custer was most likely aware of the large numbers of Indians they were having to face). Benteen's coincidental arrival on the bluffs was just in time to save Reno's men from possible annihilation. Their detachments were then reinforced by McDougall and the pack train. The 14 officers and 340 troopers on the bluffs organized an all-around defense and dug rifle pits using whatever implements they had among them, including knives.


          Despite hearing heavy gunfire from the north, including distinct volleys at 4:20 p.m., Benteen concentrated on reinforcing Reno's badly wounded and hard-pressed battalion, rather than continuing on toward Custer. Benteen's apparent reluctance to reach Custer prompted later criticism that he had failed to follow orders. Around 5:00 p.m., Capt. Thomas Weir and Company D moved out against orders to make contact with Custer. They advanced a mile, to what is today Weir Ridge, and could see in the distance Indian warriors on horseback shooting at objects on the ground. By this time, roughly 5:25 p.m., Custer's battle may have concluded, and the conventional historical understanding is that what Weir witnessed was most likely warriors finishing off the wounded and shooting at dead bodies on the "Last Stand Hill" at the northern end of the Custer battlefield. (Some contemporary historians have suggested that what Weir witnessed, however, was actually a fight on what is now called Calhoun Hill where the destruction of Keogh's battalion may have begun with the collapse of L, I and C Company following the combined assaults led by Crazy Horse, White Bull, Hump, Gall and others. Other Indian accounts seem to contradict this understanding, however, and the time element remains a subject of debate.) The other entrenched companies eventually followed Weir by assigned battalions, first Benteen, then Reno, and finally the pack train. Growing Indian attacks around Weir Ridge forced all seven companies to return to the bluff before the pack train, with the ammunition, had moved even a quarter mile. There, they remained pinned down for another day, but the Indians were unable to breach this tightly held position.


          Benteen displayed calmness and courage by exposing himself to Indian fire and even being hit in the heel of his boot by an Indian bullet. At one point, he personally led a counterattack to push back Indians who had continued to crawl through the grass ever closer to the soldier's positions.


          


          Custer's fight


          Interpretations of Custer's fight are conjecture, since none of his men survived the battle, while the accounts of surviving Indians are conflicting and unclear. The gunfire heard on the bluffs by Reno and Benteen's men was from Custer's fight. His force of roughly 210 men was engaged by the Lakota and Northern Cheyenne about 3.5 miles (6 km) to the north. Having isolated Reno's force and driven them away from the encampment, the bulk of the warriors were free to pursue Custer. The route taken by Custer to his "Last Stand" remains a subject of debate. One possibility is that after ordering Reno to charge, Custer continued down Reno Creek to within about a half mile (800 m) of the Little Bighorn, but then turned north, and climbed up the bluffs, reaching the same spot to which Reno would soon retreat. From this point on the other side of the river, he could see Reno charging the village.
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          Custer then rode north along the bluffs, and descended into a drainage called Medicine Tail Coulee, which led to the river. Some historians believe that part of Custer's force descended the coulee, going west to the river and attempting unsuccessfully to cross into the village. According to some accounts, a small contingent of Indian sharpshooters opposed this crossing. White Cow Bull claimed to have shot a leader off his horse in the river. Not one other Indian account, however, supports this claim. If he did, however, some historians have explained that it is possible that Custer, himself, was seriously wounded by one of these marksmen. Some Indian accounts claim that one of the leaders of this advance was wounded, along with a soldier carrying a company guidon. Troopers had to dismount to help the wounded men back onto their horses. The fact, however, that both of the non-mutilation wounds to Custer's body (a bullet wound below the heart and a shot to the left temple) would have been instantly fatal casts doubt on the proposition that either remounted wounded soldier was Custer.


          This scenario might explain Custer's purpose for Reno's attack, indicating he may have intended to coordinate a "hammer-and-anvil" tactic, with Reno holding the Indians at bay at the southern end of the camp, while Custer drove them against Reno's line from the north. Other historians have noted that if Custer did attempt to cross the river near Medicine Tail Coulee, he may have been inspired by the belief that it was the north end of the Indian camp, when in fact it was only the middle. The exact location of the north end of the village remains in dispute. Custer had tried a varation of this same sort of tactic at the 1868 Battle of Washita River- a simultaneously converging attack.


          Some traditional historians claim that Custer never approached the river, but rather continued north across the coulee and up the other side, where he gradually came under attack. According to this theory, by the time Custer realized he was badly outnumbered, it was too late to break back to the south where Reno and Benteen could have provided assistance. Two men from the 7th Cavalry later claimed to have seen Custer engage the Indians, including the young Crow scout Ashishishe, known by his translated name Curley, and the trooper Peter Thompson, who allegedly fell behind Custer's column. The accuracy of their recollections remains controversial, with battle participants and historians almost universally discrediting Thompson's claim.


          A new interpretation is based on recent archaeological evidence and Indian testimony. In the 1920s, battlefield investigators discovered hundreds of .45-70 shell cases along the ridge line, known today as Nye-Cartwright Ridge, between South Medicine Tail Coulee and the next drainage at North Medicine Tail (also known as Deep Coulee). Historians believe Custer divided his battalion into two (and possibly three) companies, retaining personal command of one while presumably delegating Captain George W. Yates to command the second.


          At least one of the companies made a feint attack down the left side of Medicine Tail Coulee, not actually riding down the bottom of the coulee, itself, on the way to Minneconjou Ford (the north and south forks are shaped like a "V"), with the intent of relieving the pressure on Reno's detachment, (according to Crow scout, Curley possibly viewed by both Mitch Bouyer and Custer) withdrawing the skirmish line into the timber on the edge of the Little Bighorn River. Coming down from the centre of the area known as Nye-Cartwright Ridge, they could be seen by many Indians in the village. Behind them, a second company, further up on the heights, would have provided long range cover fire. Warriors could have been drawn to the feint attack, forcing the battalion back towards the heights, up the north fork drainage, away from the troops providing cover fire above. The covering company would have moved towards a reunion, delivering heavy volley fire and leaving the trail of expended cartridges discovered 50 years later.


          Custer's fight, from this point, is difficult to follow. Most Indian accounts tell of a mounted charge by Crazy Horse and White Bull and others that drove a wedge between Company L and C . Seeing these Indians in their rear, soldiers from Company L attempted to withdraw north to link back up. Seeing this opportunity, Gall and others on the opposite ridge lines immediately charged the retreating L Company troopers from the rear. An attempt at an orderly retreat soon descended into a what Benteen would later describe as a "panic route." According to the location of the bodies found on the battlefield, Companies I and L, under Captain Keogh's command, were possibly detached and dismounted to provide a rear guard, and may have been the last organized defense. The remaining companies were forced up the ridge to the top of what is known today as Custer Hill. The hilltop itself was probably too small to accommodate the survivors and wounded. According to Indian testimony, the command structure rapidly broke down, although smaller "last stands" were apparently made by several groups.


          Many Indian accounts speak of small break out attempts from C, L and I Company positions in Keogh's sector toward the river as well as toward Custer Hill. This would also account for the trooper's bodies scattered across the fields south east of the ridge line toward the Little Bighorn River. None of the soldiers made it to the river from the Southern end of the battlefield as charts of battlefield markers demonstrate.


          By almost all accounts, within less than an hour Custer's force was completely annihilated. David Humphries Miller, who between 1935 and 1955 interviewed the last Indian survivors of the battle, wrote that the Custer fight lasted less than one-half hour. The Lakota asserted that Crazy Horse personally led one of the large groups of warriors that eventually overwhelmed the cavalrymen in a surprise charge from the northeast, causing a breakdown in the command structure and panic among the troops. Many of these men threw down their weapons while Cheyenne and Sioux warriors rode them down. Some Indian accounts recalled this segment of the fight as a "buffalo run." Eyewitness accounts from Indians, long ignored by traditional historians, were collected for many years after the battle and continue to be analyzed.


          The exact number of Indian warriors participating in the battle has never been determined and remains controversial. It has been estimated that in the overall battle the warriors outnumbered the 7th Cavalry by approximately three to one, or roughly 1800 against 600. In Custer's fight, this ratio could have increased to as high as nine to one (1800 against 200) after his isolated command became the main focus of the fighting. Some historians, however, claim the ratio of the Custer fight to be as low as three to one. By almost all accounts, Custer's detachment was certainly outnumbered and was caught in the open on unfamiliar terrain.


          


          Debate over effectiveness of cavalry weapons


          It has been claimed in defense of Custer that some of the Indians were armed with repeating Spencer, Winchester rifles and Henry rifles, while the 7th Cavalry carried single-shot Springfield Model 1873 carbines, caliber .45-70. These rifles had a slower rate of fire than the aforementioned repeating rifles and tended to jam when overheated. The carbines had been issued with a copper cartridge, and troopers soon discovered that the copper expanded in the breech when heated upon firing, thus jamming the rifle. Troopers were forced to extract the cartridges manually with a knife blade, rendering the carbines useless in combat except as a club.


          The Springfield Model 1873 was selected by the Army Ordnance Board after extensive testing in competition with other rifles. It was considered to be the most reliable rifle after multiple weathering tests. The choice of a single-shot rifle over repeat-firing rifles was a deliberate attempt to prevent overuse of ammunition, following the Army's emphasis at that time on marksmanship and taking into account the expenses associated with the fact that every cartridge arrived at the end of a 1,000-mile (1,600km) supply line. While Indian accounts of the Custer fight note men throwing down their rifles, possibly in fear or anger, allegations of jammed rifles do not appear in other confrontations during the Indian Wars.


          Indian accounts, documented in paintings on buffalo hides, indicate a fight between bows and arrows and cavalry pistols. While this representation may support the claims of the Army's carbines malfunctioning, the single-shot Springfield rifles used by the 7th had a much greater range than the Winchester and Henry rifles of the Indians, and by use of skirmishers covering fixed arcs of fire, the soldiers were able to keep the Indians at bay for some time. Indian leaders spoke of several repulsed attempts to charge the soldiers' positions. Each time they were forced to return to their starting points.


          However, as more Indians joined the fight, fire on Company L and Company C's two positions increased steadily in intensity. Indian accounts describe warriors deliberately rushing army positions with bright robes to induce panic in the cavalry mounts. Another account related that soldiers (probably I Company, held initially in reserve over the crest of Finley Ridge) were rushed by warriors waving blankets and by lone warrior "bravery runs," which forced some to choose between holding horse reins or letting go of them and returning fire. Soldiers aiming at oncoming Indians often had their hands involuntarily pulled upwards by the frightened mounts, resulting in weapons discharged upwards as horses reared. When horses carrying ammunition packs were driven off, the Indians quickly gained control of them.


          In addition to rifles (including antiquated muzzle-loaders and Army Sharps carbines, which the Indians acquired years earlier in trades with the settlers along the South Platte), opposing warriors carried a large variety of primitive weapons including bows and arrows and several styles of heavy, stone-headed war clubs. It is believed that at least half of the Indian warriors were armed only with bows and "many arrows," making it the primary weapon. Many Indians, including the thirteen year-old Black Elk, claimed to have acquired their first gun from dead troopers at the battle. The Sioux warrior White Bull described the Indians as systematically stripping slain troopers of their guns and cartridge belts so that as the losses mounted among Custer's men, the gunfire from the Indians steadily increased. The Cheyenne participants gave similar testimony: the Indians' firepower was increased by the new carbines they took off the soldiers, and the large amounts of ammunition they were constantly recovering from the saddlebags of the troopers' horses.


          The exposed terrain of the battlefield gave Lakota and Cheyenne bows and arrows a deadly advantage. The heights above the Little Bighorn River, unlike the valley itself, are considered completely unsuited for mounted troops. Custer's men were essentially trapped on higher ground from which direct fire at the Indians through the brush would have been difficult. On the other hand, the Lakota and Cheyenne would have been able to shoot their arrows from heavy sagebrush (below the ridge where Custer's men were making their stand) by aiming an arch over obstacles at the puffs of smoke from the troopers' weapons. A large volume of arrows could have ensured severe casualties and, in fact, many of the slain troopers discovered were found to have multiple arrows protruding from their bodies. Many of the dead cavalrymen also appeared to have their skulls crushed, possibly by the stone-headed war clubs. It is unknown if these injuries occurred during the battle or post-mortem.


          


          Custer's resistance


          Recent archaeological work at the battlefield site indicates that organized resistance in the form of skirmish lines probably took place. The remainder of the battle possibly took on the nature of a running fight. Modern archeology and historical Indian accounts indicate that Custer's force may have been divided into three groups, with the Indians attempting to prevent them from effectively reuniting. Indian accounts describe warriors (including women) running up from the village to wave blankets in order to scare off the soldiers' horses. Fighting dismounted, the soldiers' skirmish lines were most likely overwhelmed. Studies show that it would have taken an hour to cover the long stretch over which the troopers died and by most accounts, the battle was over within this time. Army doctrine would have called for one man in four to be a horseholder on the skirmish lines and, in extreme cases, one man in eight. As the Custer field is unique, in that markers were placed where men were believed to have fallen a couple of years after the battle, the placements of troops have been roughly construed. The troops evidently died in several groups, including on Custer Hill, around Captain Myles Keogh and strung out towards the Little Big Horn River. As individual troopers were wounded or killed, initial defensive positions would have become untenable.


          Recent documentaries suggest that there may not have been a "Last Stand," as traditionally portrayed in popular culture. Instead, archaeologists suggest that, in the end, Custer's troops were not surrounded but rather overwhelmed by a single charge. This scenario corresponds to several Indian accounts stating Crazy Horse's charge swarmed the resistance, with the surviving soldiers fleeing in panic. At this point, the fight became a rout with warriors riding down the fleeing troopers and hitting them with lances and coup sticks. Many of these troopers were believed to have ended up in a deep ravine 300-400 yards away from what is known today as Custer Hill. At least 28 bodies, including scout Mitch Bouyer, were discovered in or near the gulch, their deaths possibly the battle's final actions. According to other Indian accounts, about 40 men made a desperate stand around Custer on Custer Hill, delivering volley fire. The great majority of the Indian casualties were believed to have been suffered during this closing segment of the battle as the soldiers and Indians on Calhoun Hill were more widely separated and traded fire at greater distances for most of their portion of the Battle.


          Indian casualties have never been determined and estimates vary widely, from as few as 36 dead (from Indian listings of the dead by name) to as many as 300. The Sioux Chief Red Horse told Col. W. H. Wood that the Indians suffered 136 dead and 160 wounded during the battle. Many historians do not agree with these categorical numbers, since Indians did not keep such statistics..


          


          The aftermath


          After the Custer force was annihilated, the Lakota and Northern Cheyenne regrouped to attack Reno and Benteen. The fight continued until dark (approximately 9:00 p.m.) and for much of the next day, with the outcome in doubt. Reno credited Benteen's leadership with repulsing a severe attack on the portion of the perimeter held by Companies H and M. On June 26, the column under General Terry approached from the north, and the Indians drew off in the opposite direction. The Crow scout White Man Runs Him was the first to tell General Terry's officers that Custer's force had "been wiped out." Reno and Benteen's wounded troops were given what treatment was available at that time; five later died of their wounds. Two of the regiment's three surgeons had been with Custer's column; the remaining doctor was assisted by interpreter Fred Gerard.


          The soldiers on Reno Hill were unaware of what had happened to Custer until Terry's arrival and were reportedly stunned by the news. An examination was immediately made of the Custer battle site, but soldiers could not determine what exactly had transpired. There was evidence of organized resistance including what appeared to be breastworks made of dead horses on Custer Hill. The Indian dead had mostly been removed from the field. The 7th's dead were identified as best as possible and hastily buried where they fell. Custer was found to have been shot in the left chest and left temple. Either wound would have been fatal, though he appeared to have bled from only the chest wound, meaning his head wound may have been delivered post-mortem. He also suffered a wound to the arm. Some Lakota oral histories assert that Custer committed suicide to avoid capture and subsequent torture. Several Indian accounts do note multiple soldiers committing suicide near the end of the battle, but the claim of Custer's suicide is usually discounted since he was right-handed. His body was found near the top of Custer Hill, also known as "Last Stand Hill," where a large obelisk inscribed with the names of the 7th's casualties now stands. Most of the dead had been stripped of their clothing, mutilated, and were in an advanced state of decomposition making identification of many of the bodies impossible.


          Several days after the battle, Curley, Custer's Crow scout who was relieved of duty near Medicine Tail Coulee, gave an account of the battle which indicated that Custer had attacked the village after attempting to cross the river, but had been driven back, retreating towards the hill where his body was found. The scenario seemed compatible with Custer's aggressive style of warfare and with evidence found on the ground, forming the basis of many popular accounts of the battle. The story of Custer's purported heroic attack across the river, however, was undermined by the account of participant Chief Gall, who told Lt. Edward Godfrey that Custer never came close to the river. Gall's account, however, was criticized by Cheyenne and Sioux participants.


          The 7th Cavalry suffered 52 percent casualties: 16 officers and 242 troopers killed or died of wounds, 1 officer and 51 troopers wounded. Every soldier in the five companies with Custer was killed, although for years rumors persisted of survivors. The sole surviving animal reportedly discovered on the battlefield by General Terry's troops was Captain Keogh's horse Comanche.
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          In 1878, the army awarded 24 Medals of Honour to participants in the fight on the bluffs for bravery, most for risking their lives to carry water from the river up the hill to the wounded. Few questioned the conduct of the enlisted men, but many questioned the tactics, strategy and conduct of the officers.


          Beginning in July, the 7th Cavalry was assigned new officers and recruiting efforts begun to fill the depleted ranks. The regiment, reorganized into eight companies, remained in the field as part of the Terry Expedition, now based on the Yellowstone River at the mouth of the Big Horn and reinforced by Gibbon's column. On August 8, 1876, after Terry was further reinforced with the 5th Infantry, the expedition moved up Rosebud Creek in pursuit of the Lakota. It met with Crook's command, similarly reinforced, and the combined force, almost 4,000 strong, followed the Lakota trail northeast toward the Little Missouri River. Persistent rain and lack of supplies forced the column to dissolve and return to its varying starting points. The 7th Cavalry returned to Fort Lincoln to reconstitute.


          The Army as a whole was expanded by 2,500 men to meet the emergency resulting from the disaster befalling the 7th Cavalry. The Democratic Party-controlled House of Representatives actually abandoned for a session its campaign to drastically curtail the size of the Army. Word of Custer's fate reached the 44th United States Congress as a conference committee was attempting to reconcile opposing appropriations bills approved by the House and the Republican Senate. A measure originally sponsored by the Texas delegation to increase the size of cavalry companies to 100 enlisted men was approved on July 24, and the ceiling on the size of the Army temporarily lifted by 2,500 on August 15.


          


          Battle controversies


          The Battle Of The Little Bighorn was the subject of an 1879 U.S. Army Court of Inquiry, made at Reno's request, in Chicago, during which his conduct was scrutinized. Some testimony was presented suggesting that he was drunk and a coward, but since none of this came from army officers, Reno's conduct was found to be without fault. The charge of cowardice has been leveled at Reno throughout the years due to his hastily ordered retreat. Reno defenders point out that while the retreat was disorganized, Reno did not withdraw from his position until it was clear that he was outnumbered and outflanked.


          Benteen has been criticized for "dawdling" on the first day of the fight, and supposedly disobeying Custer's written orders to bring "pacs" (ammunition). However, Benteen has also been acknowledged by many historians for supporting and defending Reno's men on Reno Hill.


          Critics believe Custer made strategic errors from the start of the campaign, refusing the use of a battery of Gatling guns and General Terry's offer of an additional battalion of the 2nd Cavalry led by Capt. James S. Brisbin. Custer's reasoning was that the Gatling guns would impede his march up the Rosebud and hamper his mobility. Considering his rapid march en route to the Little Big Horn, averaging almost 30miles (48km) a day, this was an accurate assessment. Each gun was hauled by four horses and it often became necessary for soldiers to drag the guns by hand over obstacles. Custer also believed that the 7th Cavalry could handle any Indian force encountered, and the addition of the four companies of the 2nd would not alter the outcome. When the offer of the men of the 2nd Cavalry was made, he reportedly replied to Brisbin that the 7th "could handle anything." It is believed Custer suspected that he would be outnumbered by the Indians, although he did not know by how much.


          The division of his force into four smaller detachments (including the pack train) is believed to be evidence of inadequate reconnaissance on his part in determining the size and location of the Indian village. By the time the battle began, Custer's men were widely scattered and unable to support each other. It is believed one of Custer's greatest fears before the battle was the combined tribes escaping to the south and scattering into different groups, thus he considered an immediate attack to be the course of action. Criticism of Custer was not universal, as Lieutenant General Nelson A. Miles wrote in 1877 while investigating the battlefield, "The more I study the moves here [on the Little Big Horn], the more I have admiration for Custer."


          For years, a debate raged as to whether Custer had disobeyed Terry's orders by attacking the village before his reinforcements arrived. Almost 100 years after the battle, a document surfaced indicating Terry had actually given Custer considerable freedom to attack the Indians if he deemed the action necessary.
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          Custer's widow Elizabeth Bacon Custer actively affected the history of the battle by suppressing criticism of her husband. A number of participants decided to wait for her death before disclosing what they knew; however, she outlived almost all of them. As a result, the event was recreated along tragic Victorian lines in numerous books, films and other media. Custer's legend was soon embedded in the American imagination as a heroic officer fighting valiantly against savage forces, an image popularized in Wild West extravaganzas hosted by showman "Buffalo Bill" Cody, Pawnee Bill, and others.


          In November 2006, an ethnologist theory by Thomas Bailey Marquis in his 1933 book The Cheyennes of Montana was revived. Marquis stated that the Indians present at Little Bighorn (and on the Plains in general) considered the Sioux War of 1876 to be a misnomer, that in actuality the Lakota participated not as the main antagonist of the U.S. government but only as allies of the Cheyenne, whom they considered the actual objective of the military campaign. Had the Lakota, who did not have the tribal unity and central authority epitomizing the Cheyenne, not taken this view, the theory concludes that the close alliance between the peoples would not have occurred and the outcomes of the campaign could have been greatly different.


          By the end of the 20th century, the general recognition of the mistreatment of the various Indian tribes in the settling of the American West, and the perception of U.S. Cavalry's role in it, have altered the image of the battle (and by extension, of Custer) to that of a confrontation between relentless U.S. westward expansion and Native Americans defending their traditional lands and way of life.


          


          Battlefield preservation
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          The site was first preserved as a national cemetery in 1879, to protect graves of the 7th Cavalry troopers buried there. It was redesignated Custer Battlefield National Monument in 1946, and later renamed Little Bighorn Battlefield National Monument in 1991.
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          Memorialization on the battlefield began in 1879 with a temporary monument to U.S. dead. This was replaced with the current marble obelisk in 1881. In 1890 the marble blocks that dot the field were added to mark the place where the U.S. cavalry soldiers fell. The bill that changed the name of the national monument also called for an Indian Memorial to be built near Last Stand Hill. On Memorial Day 1999, two red granite markers were added to the battlefield where Native American warriors fell. As of December 2006, there are now a total of ten warrior markers (three at the Reno-Benteen Defense Site, seven on the Custer Battlefield).
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          7th Cavalry officers at the Little Bighorn
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            	Commanding Officer: Lt. Col. George Armstrong Custer killed


            	Maj. Marcus Reno


            	Adjutant: 1st Lt. William W. Cooke killed


            	Assistant Surgeon George Edwin Lord, killed


            	Acting Assistant Surgeon James Madison DeWolf, killed


            	Acting Assistant Surgeon Henry Rinaldo Porter


            	Chief of Scouts: 2nd Lt. Charles Varnum (detached from A Company) wounded


            	2nd in command of Scouts: 2nd Lt. Luther Hare (detached from K Company)


            	Pack Train commander: 1st Lt. Edward Mathey (detached from M Company)


            	A Company: Capt. Myles Moylan, 1st Lt. Charles DeRudio


            	B Company: Capt. Thomas McDougall, 2nd Lt. Benjamin Hodgson killed


            	C Company: Capt. Thomas Custer killed, 2nd Lt. Henry Moore Harrington killed


            	D Company: Capt. Thomas Weir, 2nd Lt. Winfield Edgerly


            	E Company: 1st Lt. Algernon Smith killed, 2nd Lt. James G. Sturgis killed


            	F Company: Capt. George Yates killed, 2nd Lt. William Reily killed


            	G Company: 1st Lt. Donald McIntosh killed, 2nd Lt. George Wallace


            	H Company: Capt. Frederick Benteen, 1st Lt. Francis Gibson


            	I Company: Capt. Myles Keogh killed, 1st Lt. James Porter killed


            	K Company: 1st Lt. Edward Godfrey


            	L Company: 1st Lt. James Calhoun killed, 2nd Lt. John J. Crittenden (soldier) killed


            	M Company: Capt. Thomas French

          


          Lt. Smith (A Company) was temporarily commanding E Company, whose captain was not in the field. Lt. DeRudio (E Company) replaced Smith in A Company, and Lt. Sturgis (M Company) replaced him. Lt. Calhoun (C Company) was temporary commander of L Company, which had no officers in the field. Lt. Crittenden ( 20th U.S. Infantry) was on temporary duty with L Company for the same reason. Lt. Reily was unassigned and on temporary duty with F Company.
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          Civilians killed


          
            	Boston Custer: brother of George & Thomas, Forager for the 7th


            	Mark Kellogg: Reporter


            	Henry Armstrong Reed: Nephew of Custer's, Herder for the 7th

          


          


          Notable scouts/interpreters in the battle


          
            	Charley Reynolds: Scout for the 7th, killed


            	Bloody Knife: Arikara/Lakota Scout for the 7th, killed


            	Curley: Crow Scout for the 7th


            	Mitch Bouyer: Scout/interpreter for the 7th, killed


            	Isaiah Dorman: Interpreter for the 7th, killed


            	Fred Gerard: Interpreter for the 7th


            	White Man Runs Him: Crow Scout for the 7th


            	Goes Ahead: Crow Scout for the 7th


            	Hairy Moccasin: Crow Scout for the 7th


            	White Swan: Crow Scout for the 7th


            	Half Yellow Face: Crow Scout for the 7th

          


          


          Native American Leaders in the battle


          
            	Hunkpapa (Lakota): Sitting Bull, Four Horns, Crow King, Gall, Black Moon, Rain-in-the-Face


            	Sihasapa (Blackfoot Lakota):


            	Minneconjou (Lakota): Hump, Black Moon, Red Horse, Makes Room, Lame Deer


            	Oglala (Lakota): Crazy Horse, He Dog


            	Brule (Lakota):


            	Northern Cheyenne: Two Moons

          


          


          Battle of the Little Big Horn in popular culture


          
            	Soon after the battle, Anheuser-Busch commissioned a painting of "Custer's Last Stand" which was distributed as a print to saloons all over America. The painting itself was so common as to became a cultural icon. It is reputed to still be in some bars today.


            	The 1936 film serial Custer's Last Stand is a heavily fictionalised version of events leading up to the battle.


            	One of the most famous films based on the incident was They Died with Their Boots On (1941), a highly fictionalized version of Custer ( Errol Flynn) and the battle.


            	The 1956 novel The Dice of God written by Hoffman Birney features a fictionalised account of the battle. It was filmed by Levy-Gardner-Laven in 1965 as The Glory Guys


            	The 1958 Walt Disney Studios film Tonka is a highly fictionalized history of the horse Comanche that survived the battle. This was the first film to tell the story from the Indian point of view, with a fairly accurate version of the battle taking place near the end of the film.


            	In 1960, country singer Johnny Horton released the album "Johnny Horton Makes History" featuring the song Comanche (The Brave Horse) about the only animal to survive the Battle of Little Big Horn.


            	That same year, 1960, Larry Verne released a hit song entitled Please, Mr. Custer about a fictitious cavalryman who asked Custer not to join the battle after a nightmare he experienced the night before. This song was later re-recorded by Marty Robbins.


            	In a 1963 episode of The Twilight Zone entitled " The 7th Is Made Up of Phantoms," three members of a modern National Guard troop suddenly join the battle on the side of Custer.


            	Published in 1964, Thomas Berger's novel " Little Big Man" (on which the later movie was based) follows the life story of one Jack Crabb, as he becomes the sole white survivor of the Custer battle.


            	The 1965 film The Great Sioux Massacre stars Philip Carey as Custer and Darren McGavin as Captain Benteen.


            	A 1967 television series Custer, starring Wayne Maunder in the title role, lasted 17 episodes before cancellation.


            	The 1967 film Custer of the West stars Robert Shaw as Custer and concludes with the Little Big Horn battle.


            	The 1970 film Little Big Man portrays a manic and somewhat psychotic Custer ( Richard Mulligan) realizing to his horror that he and his command are "being wiped out."


            	The 1977 television film The Court-Martial of George Armstrong Custer, starring James Olson as Custer, was based on a controversial best-selling novel by Douglas C. Jones in which Custer survives the battle and must explain his actions in court.


            	The television miniseries Son of the Morning Star, based on Evan S. Connell's bestselling book, debuted in 1991. The film recounted the story of Custer ( Gary Cole) and the Battle of the Little Big Horn.


            	The 2005 TV miniseries Into the West shows a version of the battle.


            	George MacDonald Fraser places his fictional anti-hero, Flashman at the battle in the book Flashman and the Redskins. Flashman survives the battle thanks to an Oglala Indian girl (Walking Blanket Woman) who takes pity on him in her eagerness to join the main battle, and to his illegitimate son, Frank Standing Bear, who had grown up among the Sioux. Flashman elsewhere comments that the Battle of the Little Big Horn is more proof that any sane person should run the other way from any military action where the Irish tune Garryowen is played beforehand. The drinking song was also popular among British soldiers at the Charge of the Light Brigade, which he also survived, barely.


            	A short story by Frederick Forsyth, in his collection "The Veteran", concerns a fictional survivor of the battle.


            	Blazon Stone album by German power metal band Running Wild includes a song titled "Little Big Horn", depicting the battle.


            	The Histeria! episode "Megalomaniacs!" featured a sketch about Custer's Last Stand in which the Kid Chorus, misled by its name, think that Custer is running a custard stand. (This sketch only appeared in network reruns to replace a controversial sketch about the Spanish Inquisition.)


            	The battle appears on a level of the computer game Age of Empires III: The War Chiefs where the player must kill Custer and his troops as part of the Indian army.

          


          


          Eye Witness Accounts


          


          From the Indian Village


          Hunkpapa


          
            	Afraid of Eagle


            	Circling Hawk


            	Moving Robe Woman (known later as Mary Crawler)


            	Crow King

          


          Siasapa (Blackfoot Lakota)


          
            	All Yellow


            	Bear's Ghost

          


          Oohenonpa (Two Kettle Lakota)


          
            	Runs the Enemy

          


          Oglala


          
            	Bad Heart Bull, Amos


            	Bear Lays Down


            	Black Bear


            	Black Elk


            	He Dog


            	Short Bull, Grant

          


          Sicangru (Brule Lakota)


          
            	Charging Hawk


            	Crow Dog

          


          Minneconjou


          
            	Bear, Dewey


            	Charging Hawk

          


          Sans Arc


          
            	Elk Head


            	Two Bears

          


          Lakota, tribe unknown


          
            	Bobtail Bear

          


          Yankton/Yanktonai


          
            	Bears Heart

          


          Northern Cheyenne


          
            	American Horse


            	Big Beaver

          


          Southern Cheyenne


          
            	Brave Bear
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          Headquarters


          Indian Scouts


          Company A


          Company B


          Quartermaster Employees


          


          Burial Party
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          The Battle of the Santa Cruz Islands, October 26, 1942, sometimes referred to as the Battle of Santa Cruz or in Japanese sources as the Battle of the South Pacific (南太平洋海戦, Battle of the South Pacific ?), was the fourth carrier battle of the Pacific campaign of World War II and the fourth major naval engagement fought between the United States Navy and the Imperial Japanese Navy during the lengthy and strategically important Guadalcanal campaign. In similar fashion to the battles of Coral Sea, Midway, and the Eastern Solomons, the ships of the two adversaries were rarely in direct visual range of each other. Instead, almost all attacks by both sides were mounted by carrier or land-based aircraft.


          In an attempt to drive Allied forces from Guadalcanal and nearby islands and end the stalemate which had existed since September 1942, the Imperial Japanese Army planned a major ground offensive on Guadalcanal for October 20 October 25, 1942. In support of this offensive, and with the hope of engaging Allied naval forces, Japanese carriers and other large warships moved into a position near the southern Solomon Islands. From this location, the Japanese naval forces hoped to engage and decisively defeat any Allied (primarily U.S.) naval forces, especially carrier forces, that responded to the ground offensive. Allied naval forces also hoped to meet the Japanese naval forces in battle, with the same objectives of breaking the stalemate and decisively defeating their adversary.


          The Japanese ground offensive on Guadalcanal was defeated by Allied ground forces in the Battle for Henderson Field. Nevertheless, the naval warships and aircraft from the two adversaries confronted each other on the morning of October 26, 1942, just north of the Santa Cruz Islands. After an exchange of carrier air attacks, Allied surface ships were forced to retreat from the battle area with the loss of one carrier sunk and another heavily damaged. The participating Japanese carrier forces, however, also retreated because of high aircraft and aircrew losses plus significant damage to two carriers. Although an apparent tactical victory for the Japanese in terms of ships sunk and damaged, the loss of many irreplaceable, veteran aircrews by the Japanese provided a long-term strategic advantage for the Allies, whose aircrew losses in the battle were relatively low.


          


          Background


          On August 7, 1942, Allied forces (primarily U.S.) landed on Guadalcanal, Tulagi, and Florida Islands in the Solomon Islands. The landings on the islands were meant to deny their use by the Japanese as bases for threatening the supply routes between the U.S. and Australia, and to secure the islands as starting points for a campaign with the eventual goal of isolating the major Japanese base at Rabaul while also supporting the Allied New Guinea campaign. The landings initiated the six-month-long Guadalcanal campaign.


          After the Battle of the Eastern Solomons, in which the aircraft carrier USS Enterprise was heavily damaged and forced to travel to Pearl Harbour, Hawaii, for a month of major repairs, three U.S. carrier task forces remained in the South Pacific area. The task forces included the carriers USS Wasp, USS Saratoga, and USS Hornet plus their respective air groups and supporting surface warships, including battleships, cruisers, and destroyers, and were primarily stationed between the Solomons and New Hebrides (Vanuatu) islands. At this location, the carriers were charged with guarding the line of communication between the major Allied bases at New Caledonia and Espiritu Santo, supporting the Allied ground forces at Guadalcanal and Tulagi against any Japanese counteroffensives, covering the movement of supply ships to Guadalcanal, and engaging and destroying any Japanese warships, especially carriers, that came within range.


          The area of ocean in which the U.S. carrier task forces operated was known as " Torpedo Junction" by U.S. forces because of the high concentration of Japanese submarines in the area. On August 31, Saratoga was torpedoed by Japanese submarine I-26 and was out of action for three months for repairs. On September 14, while supporting a major reinforcement and resupply convoy to Guadalcanal, and almost engaging Japanese carriers Shōkaku and Zuikaku (who withdrew just before the two adversaries came into range of each other's aircraft), Wasp was hit by three torpedoes fired by Japanese submarine I-19. With power knocked out from torpedo damage, Wasps damage-control teams were unable to contain the ensuing large fires, and she was abandoned and scuttled.


          Although the U.S. now had only one operational carrier (Hornet) in the South Pacific, the Allies still maintained air superiority over the southern Solomon Islands because of their aircraft based at Henderson Field on Guadalcanal. However, at night, when aircraft were not able to operate effectively, the Japanese were able to operate their ships around Guadalcanal almost at will. Thus, a stalemate in the battle for Guadalcanal developed, with the Allies delivering supplies and reinforcements to Guadalcanal during the day, and the Japanese delivering supplies and reinforcements by warship (called the " Tokyo Express" by the Allies) at night with neither side able to deliver enough troops to the island to secure a decisive advantage. By mid-October, both sides had roughly an equal number of troops on the island. The stalemate was briefly interrupted by two large-ship naval actions. On the night of October 11 October 12, a U.S. warship force intercepted and defeated a Japanese warship force that was enroute to bombard Henderson Field in the Battle of Cape Esperance. But, just two nights later a Japanese force that included battleships Haruna and Kongō successfully bombarded Henderson Field, destroying most of the U.S. aircraft and inflicting severe damage on the field's facilities. Although still marginally operational, it took several weeks for the airfield to recover from the damage and replace the destroyed aircraft.


          
            [image: Enterprise conducts air operations in the South Pacific on October 24, 1942. The aircraft pictured is an F4F Wildcat.]
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          At this time, the U.S. made two moves to try to break the stalemate in the battle for Guadalcanal. First, repairs to Enterprise were expedited so that she could return to the South Pacific as soon as possible. On October 10, Enterprise received her new air groups; on October 16, she left Pearl Harbour; and on October 23, she arrived back in the South Pacific and rendezvoused with Hornet and the rest of the Allied South Pacific naval forces on October 24, 273 nautical miles (505km) northeast of Espiritu Santo.


          Second, on October 18, Admiral Chester Nimitz, Allied Commander in Chief of Pacific Forces, replaced Vice Admiral Robert L. Ghormley, as Commander, South Pacific Area (this position commanded Allied forces involved in the Solomon Islands campaign) with Vice Admiral William Halsey, Jr. Nimitz felt that Ghormley had become too myopic and pessimistic to effectively lead Allied forces involved in the struggle for Guadalcanal. Halsey was reportedly respected throughout the U.S. naval fleet as a "fighter." Upon assuming command, Halsey immediately began making plans to draw the Japanese naval forces into a battle, writing to Nimitz, "I had to begin throwing punches almost immediately."


          The Japanese Combined Fleet was also seeking to draw Allied naval forces into what was hoped to be a decisive battle. Two fleet carriers, Hiyō and Junyō, plus one light carrier, Zuihō, arrived at the main Japanese naval base at Truk from Japan in early October and joined Shōkaku and Zuikaku. With five carriers fully equipped with air groups, plus their numerous battleships, cruisers, and destroyers, the Japanese Combined Fleet, directed by Admiral Isoroku Yamamoto, was confident that they could make up for their defeat at the Battle of Midway. Apart from a couple of air raids on Henderson Field in October, the Japanese carriers and their supporting warships stayed out of the battle for Guadalcanal in the northwestern area of the Solomon Islands, waiting for a chance to approach and engage the U.S. carriers. With the Japanese Army's next planned major ground attack on Allied forces on Guadalcanal set for October 20, Yamamoto's warships began to position themselves towards the southern Solomons to support the army offensive on Guadalcanal, and to be ready to engage any Allied (primarily U.S.) ships, especially carriers, that approached to support the Allied defenses on Guadalcanal. The Japanese believed that U.S. Navy forces were likely to be in the Solomons Island area because they had read a report from the United Press dated October 20 that stated that the United States Navy was preparing for a major sea and air battle in the South Pacific.


          


          Battle


          


          Prelude


          From October 20 to October 25, Japanese land forces on Guadalcanal attempted to capture Henderson Field with a large-scale attack against U.S. troops defending the airfield. However, the attack was decisively defeated with heavy casualties for the Japanese during the Battle for Henderson Field.


          Incorrectly believing that the Japanese army troops had succeeded in capturing Henderson Field, a force of Japanese warships approached Guadalcanal on the morning of October 25 to provide further support for the army offensive. Aircraft from Henderson Field attacked the convoy throughout the day, sinking the light cruiser Yura and damaging the destroyer Akizuki.
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          Despite the failure of the Japanese ground offensive and the loss of Yura, the rest of the Combined Fleet continued to maneuver near the southern Solomon Islands on October 25 with the hope of encountering Allied naval forces in battle. The Japanese naval forces included four carriers, because Hiyō had suffered an accidental, damaging fire on October 22 that forced her to return to Truk for repairs. The Japanese naval forces were divided into three groups: The "Advanced" force contained Junyō, plus two battleships, four heavy cruisers, one light cruiser, and 10 destroyers, and was commanded by Vice Admiral Nobutake Kondo in heavy cruiser Atago; the "Main Body" consisted of Shōkaku, Zuikaku, and Zuihō plus one heavy cruiser and eight destroyers, and was commanded by Vice Admiral Chuichi Nagumo in Shōkaku; the "Vanguard" force contained two battleships, three heavy cruisers, one light cruiser, and seven destroyers, and was commanded by Rear Admiral Hiroaki Abe in battleship Hiei. In addition to commanding the Advanced force, Kondo acted as the overall commander of the three forces.


          On the U.S. side, the Hornet and Enterprise task groups, under the overall command of Rear Admiral Thomas Kinkaid swept around to the north of the Santa Cruz Islands on October 25 searching for the Japanese naval forces. The U.S. warships were deployed as two separate carrier groups, each centered on either Hornet or Enterprise, and separated from each other by about 10 nmi (19km). A U.S. PBY Catalina based in the Santa Cruz Islands located the Japanese Main body carriers at 11:03. However, the Japanese carriers were about 355nmi (655km) from the U.S. force, just beyond carrier aircraft range. Kinkaid, hoping to close the range to be able to execute an attack that day, steamed towards the Japanese carriers at top speed and, at 14:25, launched a strike force of 23 aircraft. But the Japanese, knowing that they had been spotted by U.S. aircraft and not knowing where the U.S. carriers were, turned to the north to stay out of range of the U.S. carriers' aircraft. Thus, the U.S. strike force returned to their carriers without finding or attacking the Japanese warships.


          


          Carrier action on October 26 - first strikes


          At 02:50 on October 26, the Japanese naval forces reversed direction and the naval forces of the two adversaries closed the distance until they were only 200nmi (370km) away from each other by 05:00. Both sides launched search aircraft and prepared their remaining aircraft to attack as soon as the other side's ships were located. Although a radar-equipped PBY Catalina sighted the Japanese carriers at 03:10, the report did not reach Kinkaid until 05:12. Therefore, believing that the Japanese ships had probably changed position during the last two hours, he decided to withhold launching a strike force until he received more current information on the location of the Japanese ships.


          
            [image: Japanese fighter and dive bomber aircraft on Shokaku prepare to launch for an attack on U.S. carrier forces the morning of October 26, 1942.]
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          At 06:45, a U.S. scout aircraft sighted the carriers of Nagumo's Main body. At 06:58, a Japanese scout aircraft reported the location of Hornets task force. Both sides raced to be the first to attack the other. The Japanese were first to get their strike force launched, with 64 aircraft, including 21 "Val" dive bombers, 20 "Kate" torpedo bombers, 21 Zero fighters, and two "Kate" command and control aircraft on the way towards Hornet by 07:40. Also at 07:40, two U.S. SBD Dauntless scout aircraft, responding to the earlier sighting of the Japanese carriers, arrived and dove on Zuihō. With the Japanese combat air patrol (CAP) busy chasing other U.S. scout aircraft away, the two U.S. aircraft were able to approach and drop both of their bombs on Zuihō, causing heavy damage and preventing the carrier's flight deck from being able to land aircraft.


          Meanwhile, Kondo ordered Abe's Vanguard force to race ahead to try to intercept and engage the U.S. warships. Kondo also brought his own Advanced force forward at maximum speed so that Junyōs aircraft could join in the attacks on the U.S. ships. At 08:10, Shōkaku launched a second wave of strike aircraft, consisting of 19 Vals and eight Zeros, and Zuikaku launched 16 Kates at 08:40. Thus, by 09:10 the Japanese had 110 aircraft on the way to attack the U.S. carriers.


          
            [image: As a TBF Avenger prepares to take off from Enterprise on October 26, the signs held aloft by deck crewmen give the last known location of the Japanese carriers as well as instructions to proceed without waiting for Hornet’s aircraft.]
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          The U.S. strike aircraft were running about 20 minutes behind the Japanese. Believing that a speedy attack was more important than a massed attack, the U.S. aircraft proceeded in small groups towards the Japanese ships instead of forming into one large strike force. The first group, consisting of 15 SBD dive bombers, six TBF Avenger torpedo bombers, and eight F4F Wildcat fighters from Hornet, was on its way by about 08:00. A second group, consisting of three SBDs, seven TBFs, and eight Wildcats from Enterprise was off by 08:10. A third group, which included nine SBDs, eight TBFs, and seven Wildcats from Hornet, was on its way by 08:20.


          At 08:40, the opposing aircraft strike formations passed within sight of each other. Nine Zeros from Zuihō surprised and attacked the Enterprise group, attacking the climbing aircraft from out of the sun. In the resulting engagement, four Zeros, three Wildcats, and two TBFs were shot down, with another two TBFs and a Wildcat forced by heavy damage to return to Enterprise.


          At 08:50, the lead U.S. attack formation from Hornet spotted four ships from Abe's Vanguard force. Pressing on, the U.S. aircraft sighted the Japanese carriers and prepared to attack. Three Zeros from Zuihō attacked the formation's Wildcats, drawing them away from the bombers they were assigned to protect. Thus, the dive bombers in the first group initiated their attacks without fighter escort. Twenty Zeros from the Japanese carrier CAP attacked the SBD formation and shot down four of them. The remaining 11 SBDs commenced their attack dives on Shōkaku at 09:27, hitting her with three to six bombs, ruining her flight deck and causing serious damage to the interior of the ship. The final SBD of the 11 lost track of the Shōkaku and instead dropped its bomb near the Japanese destroyer Teruzuki, causing minor damage. The six TBFs in the first strike force, having become separated from their strike group, missed finding the Japanese carriers and eventually turned-back towards Hornet. On the way back, they attacked the Japanese heavy cruiser Tone, missing with all of their torpedoes.
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          The TBFs of the second U.S. attack formation from Enterprise were unable to locate the Japanese carriers and instead attacked the Japanese heavy cruiser Suzuya from Abe's Vanguard force but caused no damage. At about the same time, the third U.S. attack formation, from Hornet, found Abe's ships and attacked the Japanese heavy cruiser Chikuma, hitting her with two 1,000 pound bombs and causing heavy damage. The three Enterprise SBDs then arrived and also attacked Chikuma, causing more damage with one bomb hit and two near-misses. Finally, the eight TBFs from the third strike group arrived and attacked the smoking Chikuma, scoring one more hit. Chikuma, escorted by two destroyers, withdrew from the battle and headed towards Truk for repairs.


          The U.S. carrier forces received word from their outbound strike aircraft at 08:30 that Japanese attack aircraft were headed their way. At 08:52, the Japanese strike force commander sighted the Hornet task force (the Enterprise task force was hidden by a rain squall) and deployed his aircraft for attack. At 08:55, the U.S. carriers detected the approaching Japanese aircraft on radar, about 35nmi (65km) away, and began to vector the 37 Wildcat fighters of their CAP to engage the incoming Japanese aircraft. However, communication problems, mistakes by the U.S. fighter control directors, and primitive control procedures prevented all but a few of the U.S. fighters from engaging the Japanese aircraft before they began their attacks on Hornet. Although the U.S. CAP was able to shoot down several Vals, most of the Japanese aircraft commenced their attacks relatively unmolested by U.S. fighters.
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          At 09:09, the anti-aircraft guns of Hornet and her escorting warships opened fire as the 20 untouched Japanese Kates and remaining 16 Vals commenced their attacks on the carrier. At 09:12, a Val placed its 250-kilogram, semi-armor-piercing bomb dead centre on Hornets flight deck, across from the island, which penetrated three decks before exploding, killing 60 men. Moments later, a 242-kilogram "land" bomb struck the flight deck, detonating on impact and creating an 11-foot (3.3 m) hole as well as killing 30 men. A minute or so later, a third bomb hit Hornet near where the first bomb hit, penetrating three decks before exploding, causing severe damage but no direct loss of life. At 09:14, a diving Val was hit and damaged by anti-aircraft fire directly over Hornet. The damaged Val crashed into Hornets stack, spreading burning aviation fuel over the signal deck.


          At the same time that the Vals were attacking, the Japanese Kate torpedo bombers were also attacking Hornet from two different directions. Despite suffering heavy losses from anti-aircraft fire, the Kates planted two torpedoes in Hornet between 09:13 and 09:17, knocking-out her engines. As Hornet glided to a stop, a damaged Val approached and purposely crashed into the carrier's side, starting a fire near the ship's main supply of aviation fuel. At 09:20, the surviving Japanese aircraft departed, leaving Hornet dead in the water and burning. Twenty-five Japanese and six U.S. aircraft were destroyed in this first attack on Hornet.


          With the assistance of firehoses from three escorting destroyers, the fires on Hornet were under control by 10:00. Wounded personnel were evacuated from the carrier, and an attempt was made by the cruiser USS Northampton to tow Hornet away from the battle area. However, the effort to rig the towline took some time, and more attack waves of Japanese aircraft were inbound.


          


          Carrier action on October 26 - post-first strike actions


          Starting at 09:30, Enterprise landed many of the damaged and fuel-depleted CAP fighters and returning scout aircraft from both carriers. However, with her flight deck full, and the second wave of Japanese aircraft inbound, which was detected on radar at 09:30, Enterprise ceased landing operations at 10:00. Fuel-depleted aircraft then began ditching in the ocean as the carrier's escorting destroyers rescued the aircrews. One of the ditching aircraft, a damaged TBF from Enterprises strike force that had been attacked earlier by Zuihō Zeros, crashed into the water near the destroyer USS Porter. As the destroyer rescued the TBF's crew, the torpedo from the TBF began running in a wild circle and struck Porter and exploded, causing heavy damage and killing 15 crewmen. After the task force commander ordered the destroyer scuttled, the crew was rescued by the destroyer USS Shaw which then sank Porter with gunfire ().


          
            [image: A Japanese Val dive bomber (center) is shot down during the attack on the Enterprise (lower right). Enterprise is smoking from earlier bomb hits as another bomb near-misses the carrier. In the lower middle is the battleship USS South Dakota.]
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          As the first wave of Japanese strike aircraft began returning to their carriers from their attack on Hornet, one of them spotted the Enterprise task force and reported the carrier's position. Thus, the second Japanese aircraft strike wave, believing Hornet to be sinking, directed their attacks on the Enterprise task force, beginning at 10:08. Again, the U.S. CAP had trouble intercepting the Japanese aircraft before they attacked Enterprise, shooting down only two of the 19 Vals as they began their dives on the carrier. Attacking through the intense anti-aircraft fire put-up by Enterprise and her escorting warships, the Vals hit the carrier with two 250-kilogram bombs and near-missed with another, causing heavy damage to the carrier and jamming her forward elevator in the "up" position. Twelve of the 19 Vals were lost in this attack.


          Twenty minutes later, the 16 Zuikaku Kates arrived and split up to attack Enterprise. One group of Kates was attacked by two CAP Wildcats which shot down three of them and damaged a fourth. On fire, the fourth damaged Kate purposely crashed into the destroyer USS Smith, setting the ship on fire and killing 57 of her crew. The destroyer steered into the spraying wake of the battleship USS South Dakota to help put out the fires and then resumed her station, firing her remaining anti-aircraft guns at the still attacking Kates.


          
            [image: A Hornet Wildcat that just landed minutes earlier skids across Enterprise’s flight deck as the carrier maneuvers violently during Junyo’s dive bomber attack. Two crewmen are taking defensive postures on the deck as smoke from earlier bomb hits swirls around them.]
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          The remaining Kates attacked Enterprise, South Dakota, and cruiser USS Portland, but all of their torpedoes missed or were duds, causing no damage. The engagement was over at 10:53 with nine of the 16 attacking Kates shot down. After suppressing most of the onboard fires, at 11:15 Enterprise reopened her flight deck to begin landing returning aircraft from the morning U.S. strikes on the Japanese warship forces. However, only a few aircraft landed before the next wave of Japanese strike aircraft arrived and began their attacks on Enterprise, forcing a suspension of landing operations.


          Between 09:05 and 09:14, Junyō had arrived within 280nmi (520km) of the U.S. carriers and launched a strike of 17 Vals and 12 Zeros. As the Japanese Main body and Advanced force maneuvered to try to join formations, Junyō readied follow-up strikes. At 11:21, the Junyō Vals arrived and dove on the Enterprise task force. The Vals scored one near miss on Enterprise, causing more damage, and one hit each on South Dakota and cruiser USS San Juan, causing moderate damage to both ships. Eleven of the 17 Vals were destroyed in this attack.


          At 11:35, Kinkaid decided to withdraw Enterprise and her screening ships from the battle, since Hornet was out of action, Enterprise was heavily damaged, and believing (correctly) that the Japanese had one to two undamaged carriers in the area. He directed Hornets task force to follow as soon as they were able. Between 11:39 and 13:22, Enterprise recovered 57 of the 73 airborne U.S. aircraft as she headed away from the battle. The remaining U.S. aircraft ditched in the ocean, and their aircrews were rescued by escorting warships.


          Between 11:40 and 14:00, Zuikaku and Junyō recovered the few aircraft that returned from the morning strikes on Hornet and Enterprise and prepared follow-up strikes. The air staff officer on Junyō described the return of the carrier's first strike groups:


          
            
              	

              	We searched the sky with apprehension. There were only a few planes in the air in comparison with the numbers launched several hours before... The planes lurched and staggered onto the deck, every single fighter and bomber bullet holed... As the pilots climbed wearily from their cramped cockpits, they told of unbelievable opposition, of skies choked wth antiaircraft shell bursts and tracers.

              	
            

          


          The only Junyō carrier bomber leader to return from the first strike wave appeared, "so shaken that at times he could not speak coherently."


          At 13:00, Kondo's Advanced force and Abe's Vanguard force warships together headed directly towards the last reported position of the U.S. carrier task forces and increased speed to try to intercept them for a warship gunfire battle. Zuihō and Shōkaku, with Nagumo still on board, retreated from the battle area, leaving Rear Admiral Kakuji Kakuta in charge of the Zuikaku and Junyō battle forces. At 13:06, Junyō launched her second strike of seven Kates and eight Zeros, and Zuikaku launched her third strike of seven Kates, two Vals, and five Zeros. At 15:35, Junyō launched the last Japanese strike force of the day, consisting of four Kates and six Zeros.
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          After several technical problems, Northampton finally began slowly towing Hornet out of the battle area at 14:45. Also, Hornets crew was on the verge of restoring partial power to the ship. However, at 15:20, Junyōs second strike arrived and attacked the almost stationary carrier. At 15:23, one torpedo struck Hornet, destroying the repairs to the power system, causing heavy flooding and a 14-degree list. With no power to pump out the water, Hornet was given up for lost, and the crew abandoned ship. The third strike from Zuikaku attacked Hornet during this time, hitting the sinking ship with one more bomb. All of the Hornets crewmen were off by 16:27. The last Japanese strike of the day dropped one more bomb on the sinking hulk at 17:20.


          Destroyers USS Mustin and USS Anderson were ordered to scuttle Hornet with gunfire and torpedoes while the rest of the U.S. warships retired towards the southeast to get out of range of Kondo's and Abe's oncoming warships. With advancing Japanese destroyers only 20minutes away, the two U.S. destroyers abandoned Hornets burning hulk at 20:40. The rest of the warships of Kondo's and Abe's forces arrived at Hornets location by 22:20, decided that she was too damaged to try to capture and finished the job of scuttling her with torpedoes by 01:35 on October 27 (). Several night attacks by radar-equipped Catalinas on Junyō and Teruzuki, knowledge of the head-start the U.S. warships had in their retreat from the area, plus a critical fuel situation apparently caused the Japanese to reconsider further pursuit of the U.S. warships. After refueling near the northern Solomon Islands, the ships returned to their main base at Truk on October 30. During the U.S. retirement from the battle area towards Espiritu Santo and New Caledonia, South Dakota collided with destroyer USS Mahan, heavily damaging the destroyer.


          


          Aftermath
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          The loss of Hornet was a severe blow for Allied forces in the South Pacific, leaving just one operational, albeit damaged, Allied carrier in the entire Pacific theatre. Enterprise, however, received temporary repairs at New Caledonia and, although still somewhat damaged, returned to the southern Solomons area just two weeks later to support Allied forces during the Naval Battle of Guadalcanal, playing an important role in what turned out to be the decisive naval engagement in the overall battle for Guadalcanal.


          Although a tactical victory for the Japanese in terms of ships sunk, it came at a high cost for Japanese naval forces. Both damaged carriers were forced to return to Japan for extensive repairs and refitting. After repair, Zuihō returned to Truk in late January 1943. Shōkaku was under repair until March 1943 and did not return to the front until July 1943, when she was reunited with Zuikaku at Truk.


          The most significant losses for the Japanese Navy, however, were in aircrew. The U.S. lost 26 aircrew members in the battle. The Japanese, on the other hand, lost 148 aircrew members including two dive bomber group leaders, three torpedo squadron leaders, and 18 other section or flight leaders. Forty-nine percent of the Japanese torpedo bomber aircrews involved in the battle were killed along with 39% of the dive bomber crews and 20% of the fighter pilots. The Japanese lost so many aircrew members that undamaged Zuikaku and Hiyō were also forced to return to Japan because of a scarcity of trained aircrew to man their air groups. Admiral Nagumo, upon being relieved of command shortly after the battle and reassigned to shore duty in Japan, stated, "This battle was a tactical win, but a shattering strategic loss for Japan. Considering the great superiority of our enemy's industrial capacity, we must win every battle overwhelmingly. This last one, unfortunately, was not an overwhelming victory."


          With its carrier aircrew ranks decimated, and with no quick way to replace them, Japan lost its strategic opportunity to defeat Allied naval forces in a single, decisive battle before the industrial might of the U.S. placed that goal out of reach. Although they returned to Truk by the summer of 1943, the Japanese carriers played no further offensive role in the decisive Solomon Islands campaign. Historian Eric Hammel summed-up the significance of the Battle of the Santa Cruz Islands as, "Santa Cruz was a Japanese victory. That victory cost Japan her last best hope to win the war."


          
            Retrieved from " http://en.wikipedia.org/wiki/Battle_of_the_Santa_Cruz_Islands"
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              Men of the 11th Battalion, the Cheshire Regiment,
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                    	1 July- 18 November 1916
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                    	Coordinates:

                    Somme, Picardy, France
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              	Commanders
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              	Strength
            


            
              	13 British and 11 French divisions (initial)

              51 British and 48 French divisions (final)

              	10 divisions (initial)

              50 divisions (final)
            


            
              	Casualties and losses
            


            
              	146,431 killed or missing,

              477,476 wounded or captured,

              100 tanks and 782 RFC aircraft destroyed

              	164,055 killed or missing,

              270,460 wounded or captured
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          The Battle of the Somme, also known as the Somme Offensive, fought from July 1916 to November 1916, was one of the largest battles of the First World War. With more than one million casualties, it was also one of the bloodiest battles in human history. The Allied forces attempted to break through the German lines along a 95-mile (40km) front north and south of the River Somme in northern France. One purpose of the battle was to draw German forces away from the Battle of Verdun; however, by its end the losses on the Somme had exceeded those at Verdun.


          Verdun would bite deep into the national consciousness of France for generations, and the Somme would have the same effect on generations of Britons. The battle is best remembered for its first day, 1 July 1916, on which the British suffered 57,470 casualties, including 19,240 dead  the bloodiest day in the history of the British Army. As terrible as the battle was for the British Empire troops who suffered there, it naturally affected the other nationalities as well. One German officer (Captain von Hentig) famously described it as "the muddy grave of the German field army". By the end of the battle, the British had learned many lessons in modern warfare, while the Germans had suffered irreplaceable losses. British historian Sir James Edmonds stated: "It is not too much to claim that the foundations of the final victory on the Western Front were laid by the Somme offensive of 1916."


          For the first time, the home front in the United Kingdom was exposed to the horrors of modern war with the release in August of the propaganda film The Battle of the Somme, which used actual footage from the first days of the battle.


          


          Prelude


          The Allied war strategy for 1916 was largely formulated during a conference at Chantilly, held between 6 December and 8 December 1915. It was decided that for the next year, simultaneous offensives were to be mounted by the Russians in the East, the Italians (who had by now joined the Entente) in the Alps and the Anglo-French on the Western Front, thereby assailing the Central Powers from all sides.


          In late December 1915, General Sir Douglas Haig had replaced General Sir John French as Commander-in-Chief of the British Expeditionary Force (BEF). Haig favoured a British offensive in Flanders  it was close to BEF supply routes via the Channel ports and had a strategic goal of driving the Germans from the North Sea coast of Belgium, from which their U-boats were menacing Britain. However, although there was no formal arrangement, the British were as yet the junior partner on the Western Front and had to comply with French policy. In January 1916 the French commander, General Joseph Joffre, had agreed to the BEF making their main effort in Flanders, but after further discussions in February, the decision was reached to mount a combined offensive where the French and British armies met astride the Somme River in Picardy.


          Plans for the joint offensive on the Somme had barely begun to take shape when the Germans launched the Battle of Verdun on 21 February 1916. As the French committed themselves to defending Verdun, their capacity to carry out their role on the Somme disappeared, and the burden shifted more to the British. France would end up contributing three corps to the opening of the attack (the XX, I Colonial, and XXXV Corps of the 6th Army). As the Battle of Verdun dragged on, the aim of the Somme offensive changed from delivering a decisive blow against Germany, to relieving the pressure on the French army, as the balance of forces changed to 13 French and 20 British divisions at the Somme.


          Moreover, there was disagreement between Haig and his senior local commander, General Sir Henry Rawlinson, GOC Fourth British Army, who favoured a "bite and hold" approach rather than Haig's "decisive battle" concept.


          The original British regular army, six divisions strong at the start of the war, had been effectively wiped out by the battles of 1914 and 1915. The bulk of the army was now made up of volunteers of the Territorial Force and Lord Kitchener's New Army, which had begun forming in August 1914. The expansion demanded generals for the senior commands, so promotion came at a dizzying pace and did not always reflect competence or ability. Haig himself had started the war as commander of I British Corps before commanding the First British Army, then BEF (which was, in effect, an army group made up of four armies, soon five, of sixty divisions). Yet this vast increase in raw numbers also diluted the overall troop quality, and undermined the confidence commanders had in their men. This was especially true for Rawlinson.


          By mid-1916 the Fokker Scourge was over, and the Royal Flying Corps had achieved air supremacy over the Somme battlefield. On the Somme front, the RFC fielded ten squadrons and 185 aircraft against 129 German. The British pursued a vigorous offensive policy enabling them to spot for artillery, via aircraft or tethered balloons, while denying the Germans the same ability. Not until September would introduction of new aircraft swing the balance back in favour of the German Air Service once again; British losses, a product of Trenchard's aggressively offensive posture to the exclusion of superior German Air Service mobility and weather (prevailing winds blew toward the Allied side), contributed.


          For the defence, the Germans held the high ground, and had been more or less unmolested since October 1914, with plenty of time to construct extensive trench lines and deep shellproof bunkers in the chalky soil. Nor was the attack a surprise.


          


          First day on the Somme


          The battle was preceded by 5 day and nights of preliminary artillery bombardment, in which the British fired over 1.7million shells. Seventeen mines had also been planted in tunnels beneath the German front-line trenches and strongpoints; the three largest tunnels contained about 21 tons (20.7metrictonnes) of explosives each.


          The attack would be made by 13 British divisions (11 from the Fourth Army and two from the Third Army) north of the Somme River and 11 divisions of the French Sixth Army astride and south of the river. They were opposed by the German Second Army of General Fritz von Below. The axis of the advance was centred on the Roman road that ran from Albert in the west to Bapaume 12miles (19km) to the northeast.


          Zero hour was 7:30 a.m. on 1 July 1916. Ten minutes prior, an officer detonated the mine beneath Hawthorn Ridge Redoubt, for reasons unknown. At 7:28 a.m. the remaining mines were set off (except for the mine at Kasino Point, which was late). At zero hour there was a brief and unsettling silence as artillery shifted their aim onto the next line of targets. Corporal Darcy S. Hodgson was one of the first men to bravely rush on to the battlefield on the back of a horse and was one of the last to die. Then, in the words of poet John Masefield:


          
            
              	

              	...the hand of time rested on the half-hour mark, and all along that old front line of the English there came a whistling and a crying. The men of the first wave climbed up the parapets, in tumult, darkness, and the presence of death, and having done with all pleasant things, advanced across No Man's Land to begin the Battle of the Somme.

              	
            


            
              	
                John Masefield, ( The Old Front Line, 1917)

              
            

          


          The infantry were burdened with 70 pounds (32kg) of equipment (there is a quote below which suggests that this is a myth and that the 70lb figure included all uniform, boots etc.) and in some cases had been ordered to form up into uniform waves and advance at a walking pace. Elsewhere, units had crawled out into no man's land early so they could rush the front German trench as soon as the barrage lifted. Despite the heavy bombardment, many of the German defenders had survived, protected in deep dugouts, and they were able to inflict a terrible toll on the vulnerable infantry.


          This should not have been news to the British, since previous barrages had depended on surprise and poor German bunkers for success, neither of which existed at the Somme. Furthermore, of 1437 British guns, only 467 were heavies, and just 34 of those 9.2" (234mm) or greater calibre; only 30 tons of explosive would fall per mile of British front. Of the 12 000 tons fired, two thirds was fragmentation, only 900 tons high explosive capable of penetrating bunkers.


          Furthermore, British gunners lacked the accuracy to bring fire in on close German trenches, keeping a safe separation of 300 yards (275m), compared to the French gunners' 60yd (55m)--and British troops were often less than 300yd away, meaning German fortifications were untouched by even the ineffectual barrage.


          
            [image: British infantry attack plan for 1 July. The only success came in the south at Mametz and Montauban and on the French sector.]
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          North of the Albert-Bapaume road, the advance was almost a complete failure from the outset. In a few places, the attackers got into the German front-line trench system or even the support line, but invariably, their numbers were too few to withstand the German counter-attacks. As the German defensive counterbarrage descended on no man's land, it became impossible for reinforcements to get through or for reports to get back.


          Communications were completely inadequate, and commanders were largely ignorant of the progress of the battle. A mistaken report that the 29th Division had succeeded at Beaumont Hamel led to the reserve brigade being ordered forward in support. The 1st Newfoundland Regiment was unable to reach the forward trenches, so it advanced from the reserve trench. Most of the battalion was killed before it crossed the front line, and it suffered 91% casualties, the second worst battalion loss of the day. Eight hundred and one men from the regiment marched onto the battle field that day, and only 68 made it out unharmed, with over 500 dead. Nearly an entire generation of Newfoundland's future leaders was killed. For their efforts, The 1st Newfoundland Regiment was given the name "The Royal Newfoundland Regiment" by George V.


          British progress astride the Albert-Bapaume road was likewise a failure, despite the explosion of the two mines at La Boisselle. Here another tragic advance was made by the Tyneside Irish Brigade of the 34th Division, which started nearly one mile from the German front line, in full view of the defenders' machine guns, and was effectively wiped out before it reached its own friendly forward trench line.


          In the sector south of the road, the French divisions had greater success. Here the German defences were relatively weak, and the French artillery, which was superior in numbers and experience to the British, was highly effective. From the town of Montauban to the Somme River, all the first-day objectives were reached. Though the French XX Corps was to only act in a supporting role in this sector, in the event they would help lead the way. South of the Somme, French forces fared very well, surpassing their intended objectives. The I Colonial Corps departed their trenches at 9:30 a.m. as part of a feint meant to lure the Germans opposite into a false sense of security. The feint was successful as, like the French divisions to the north, they advanced easily. In under an hour, they had stormed Fay, Dompierre and Becquincourt, and attained a foothold on the Flaucourt plateau. The entire German first line was in French hands. By 11:00 a.m. the second line  marked by Assevillers, Herbecourt and Feuillres  was reached without even having to send reserves. To the right of the Colonial Corps, the XXXV Corps also attacked at 9:30 a.m. but, having only one division in the first line, had made less progress. Nevertheless, all first-day objectives were met. The Germans trenches had been completely overwhelmed, and the enemy had been completely surprised by the attack. The French had advanced 1,600yards (1.5km) and 2,200yards (2km) on the North and South banks respectively.
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          Some British/Irish divisions managed to perform extremely well; according to Middlebrook:


          
            
              	

              	The leading battalions (of the 36th (Ulster) Division) had been ordered out from the wood just before 7.30 a.m. and laid down near the German trenches . . . At zero hour the British barrage lifted. Bugles blew the "Advance". Up sprang the Ulstermen and, without forming up in the waves adopted by other divisions, they rushed the German front line . . . By a combination of sensible tactics and Ulster dash, the prize that eluded so many, the capture of a long section of the German front line, had been accomplished.

              	
            


            
              	
                 Martin Middlebrook, The First Day on the Somme

              
            

          


          And in another sector:


          
            
              	

              	At Gommecourt . . . Attacking from the south, the 56th (London) Division had performed brilliantly. Making use of the new trench they had dug in No Man's Land and a smoke-screen, four battalions had captured the whole of the German front-line system.

              	
            


            
              	
                Martin Middlebrook, The First Day on the Somme

              
            

          


          Overall, however, the first day on the Somme was a failure. The British had suffered 19,240 dead, 35,493 wounded, 2,152 missing and 585 prisoners for a total loss of 57,470. Initial casualties were especially heavy among officers, who still dressed differently from non-commissioned officers and other ranks, and whose uniforms the Germans had been trained to recognise. The French Army suffered 7,000 casualities during the day.


          An exact count of German casualties for 1 July is difficult to make, because German units only submitted casualty returns every ten days. It is estimated that the Germans suffered 8,000 casualties on the British front, 2,200 of which were prisoners of war. The disparity between British and German casualties was highest at Ovillers, where the 8th British Division suffered 5,121 casualties, while the defending German 180th Regiment had only 280  a ratio of 18 to 1.


          


          Aftermath of the first day
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          At 22:00 on 1 July, the commander of the British Fourth Army, Lieutenant-General Henry Rawlinson, had issued orders for the attack to be resumed. Confusion and poor communications through the extended chain of command meant it was some days before the British leaders realised the scale of the disaster. Haig appointed Lieutenant-General Hubert Gough to take over the northern sector, while the Fourth Army dealt with the southern sector. Gough recognised the fiasco in his sector and prevented an immediate resumption of the offensive  operations would not resume until 3 July.


          The British were also ignorant of opportunities south of the Albert-Bapaume road, where they had achieved partial success. It is now known that there existed for a time a large gap in the German defences between Ovillers (on the road) and Longueval. On 3 July, a reconnaissance patrol from the 18th (Eastern) Division ranged two miles into German territory without encountering an established defensive position. However, the opportunity was missed or the British lacked the resources to exploit it, and the Germans were able to fill the gap in time.


          Mametz Wood was still vacant on 3 July, but was reoccupied by the Germans the following day and would not be captured until 10 July after two costly attempts. Places such as High Wood and Delville Wood, there for the taking in the aftermath of the first day, would require an enormous expenditure of lives before they were eventually captured in August and September. In August, Rawlinson wrote of the period 14 July:


          
            
              	

              	These four days would in all probability have enabled us to gain full possession of the hostile third line of defence, which was at that time less than half finished... It makes me sick to think of the 'might have beens'.

              	
            


            
              	
                 Henry Rawlinson

              
            

          


          As the British struggled to jump-start their offensive, the French continued their rapid advance south of the Somme. The critical point in the offensive was 3 and 4 July, when the possibility of a breakthrough actually seemed achievable. But just as quickly as it appeared, it began to slip away. When the XX Corps was forced to halt its advance on the north bank in order to wait for the British to catch up, a simmering hostility toward the British rose up among the rank and file of the French army. Elsewhere, the I Colonial Corps pressed on, and by the end of 3 July, Frise, Mraucourt Wood, Herbcourt, Buscourt, Chapitre Wood, Flaucourt, and Asseviller were all in French hands. In so doing, 8,000 Germans had been made prisoner, while the taking of the Flaucourt plateau would allow Foch to move heavy artillery up to support the XX Corps on the north bank. The French continued their attack on 5 July as Hem was taken. On 8 July, Hardecourt-aux-Bois and Monacu Farm (a veritable fortress, surrounded by hidden machine-gun nests in the nearby marsh) both fell, followed by Biaches, Maisonnette, and Fortress Biaches on 9 July and 10 July.


          Thus, in ten days of fighting, on nearly a 12mile (20km) front, the French 6th Army had progressed as far as sixmiles (10km) at points. It had occupied the entire Flaucourt plateau (which constituted the principal defence of Pronne) while taking 12,000 prisoners, 85 cannons, 26 minenwerfers, 100 machine guns, and other assorted materials, all with relatively minimal losses.


          For the British, the first two weeks of the battle had degenerated into a series of disjointed, small-scale actions, ostensibly in preparation for making a major push. From 3 to 13 July, Rawlinson's Fourth Army carried out 46 "actions" resulting in 25,000 casualties, but no significant advance. This demonstrated a difference in strategy between Haig and his French counterparts and was a source of friction. Haig's purpose was to maintain continual pressure on the enemy, while Joffre and Foch preferred to conserve their strength in preparation for a single, heavy blow.


          In one significant respect, the Battle of the Somme was a major strategic success for the allies, as on 12 July, in response to the Somme fighting and the situation in the east, Falkenhayn called off the German offensive at Verdun. While the fighting would continue there until December, it would be the French who dictated the course of the battle.


          On the Somme, von Below's Second Army would not be able to endure the continued British and French pressure alone. Each front-line German division was being attacked by three or four Allied divisions. On 19 July, the German forces were reorganised with von Below taking command of the German First Army, responsible for the northern sector, and General Max von Gallwitz taking over the Second Army, which covered the southern sector. In addition, von Gallwitz was made army group commander responsible for both German armies on the Somme.


          As early as 2 July, seven German divisions were on their way to the Somme as reinforcements, and seven more were on their way within another week. In July and August, the Germans poured in 35 extra divisions on the British sectors and a further seven divisions on the French sector. The combined pressure on Germany meant that Oberste Heeresleitung (OHL, army high command) had only one division left in reserve by August.


          The British had hoped to stem this flow of German reinforcements to the Somme from other sectors of the front. To do this, a series of raids and demonstrations were carried out with the aim of "pinning" the German divisions to the front. The largest and most infamous of these was the Battle of Fromelles, 19 July  20 July, opposite Aubers Ridge in Artois. For the cost of 7,080 Australian and British casualties, no ground was captured and no halt was made to the transfer of German divisions from Artois to the Somme.


          


          Battle of Bazentin Ridge


          On 14 July ( Bastille Day), the Fourth Army was finally ready to resume the offensive in the southern sector. The attack, known as the Battle of Bazentin Ridge, was aimed at capturing the German second defensive position which ran along the crest of the ridge from Pozires, on the AlbertBapaume road, south-east towards the villages of Guillemont and Ginchy. The objectives were the villages of Bazentin le Petit, Bazentin le Grand and Longueval, which was adjacent to Delville Wood. Beyond this line, on the reverse slope of the ridge, lay High Wood.
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          There is considerable contrast between the preparation and execution of this attack and that of 1 July. The attack on Bazentin Ridge was made by four divisions on a front of 6,000yards (5.5km) with the troops going over before dawn at 3:25 a.m. after a surprise five-minute artillery bombardment. The artillery laid down a creeping barrage, and the attacking waves pushed up close behind it in no man's land, leaving them only a short distance to cross when the barrage lifted from the German front trench.


          By mid-morning the first phase of the attack was a success with nearly all objectives taken, and as on 1 July, a gap was made in the German defences. However, again as on 1 July, the British were unable to successfully exploit it. Their attempt to do so created the most famous cavalry action of the Battle of the Somme, when the 7th Dragoon Guards and the 2nd Deccan Horse attempted to capture High Wood. It is likely the infantry could have captured the wood in the morning, but by the time the cavalry were in position to attack, the Germans had begun to recover. Though the cavalry held on in the wood through the night of 14 July, they had to withdraw the following day.


          The British had a foothold in High Wood and would continue to fight over it as well as Delville Wood, neighbouring Longueval, for many days. Unfortunately for them, the successful opening attack of 14 July did not mean they had learnt how to conduct trench battles. On the night of 22 July, Rawlinson launched an attack using six divisions along the length of the Fourth Army front that failed completely. The Germans were learning; they had begun to move away from trench-based defences and towards a flexible defence in depth system of strongpoints that was difficult for the supporting artillery to suppress.


          


          Pozires and Mouquet Farm


          No significant progress was made in the northern sector in the first few weeks of July. Ovillers, just north of the Albert-Bapaume road, was not captured until 16 July. Its capture, and the foothold the British had obtained in the German second position on 14 July, meant that the chance now existed for the German northern defences to be taken in the flank. The key to this was Pozires.


          The village of Pozires lay on the Albert-Bapaume road at the crest of the ridge. Just behind (east) the village ran the trenches of the German second position. The Fourth Army made three attempts to seize the village between 14 and 17 July before Haig relieved Rawlinson's army of responsibility for its northern flank. The capture of Pozires became a task for Gough's Reserve Army, and the tool he would use was the two Australian and one New Zealand divisions of I Anzac Corps.
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          Gough wanted the Australian 1st Division to attack immediately, but the division's British commander, Major General Harold Walker, refused to send his men in without adequate preparation. The attack was scheduled for the night of 23 July to coincide with the Fourth Army attack of 2223 July.


          Going in shortly after midnight, the attack on Pozires was a success, largely thanks to Walker's insistence on careful preparation and an overwhelming supporting bombardment; however, an attempt to capture the neighbouring German second position failed, though two Australians were awarded the Victoria Cross in the attempt. The Germans, recognising the critical importance of the village to their defensive network, made three unsuccessful counter-attacks before beginning a prolonged and methodical bombardment of the village. The final German effort to reclaim Pozires came before dawn on 7 August following a particularly heavy bombardment. The Germans overran the forward Anzac defences, and a wild mle developed from which the Anzacs emerged victorious.


          Gough planned to drive north along the ridge towards Mouquet Farm, allowing him to threaten the German bastion of Thiepval from the rear. However, the further the Australians and New Zealanders advanced, the deeper was the salient they created such that the German artillery could concentrate on them from three directions.
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          On 8 August the Anzacs began pushing north along the ridge with the British II Corps advancing from Ovillers on their left. By 10 August a line had been established just south of the farm, which the Germans had turned into a fortress with deep dugouts and tunnels connecting to distant redoubts. The Anzacs made numerous attempts to capture the farm between 12 August and 3 September, inching closer with each attempt; however, the German garrison held out. The Anzacs were relieved by the Canadian Corps, who would briefly capture Mouquet Farm on 16 September, the day after the next major British offensive. The farm was finally overrun on 26 September, and the garrison surrendered the following day.


          By the time New Zealand's artillery gunners were withdrawn from the line in October 1916, they had fired more than 500,000 shells at the Germans.


          In the fighting at Pozires and Mouquet Farm, the Australian divisions suffered over 23,000 casualties. If the losses from Fromelles on 19 July are included, Australia had sustained more casualties in six weeks in France than they had in the eight months of the Battle of Gallipoli.


          The New Zealanders suffered 8000 casualties in six weeks - nearly one per cent of their nation's population. These losses were about the same as New Zealand suffered at Gallipoli.


          


          Attrition: August and September
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          By the start of August, Haig had accepted that the prospect of achieving a breakthrough was now unlikely; the Germans had "recovered to a great extent from the disorganisation" of July. For the next six weeks, the British would engage in a series of small-scale actions in preparation for the next major push. On 29 August the German Chief of the General Staff, Erich Falkenhayn, was replaced by General Paul von Hindenburg, with General Erich Ludendorff as his deputy, but in effect the operational commander. The immediate effect of this change was the introduction of a new defensive doctrine. On 23 September the Germans began constructing the Siegfried Stellung, called the Hindenburg Line by the British.


          On the Fourth Army's front, the struggle for High Wood, Delville Wood and the Switch Line dragged on. The boundary between the British and French armies lay south-east of Delville Wood, beyond the villages of Guillemont and Ginchy. Here the British line had not progressed significantly since the first day of the battle, and the two armies were in echelon, making progress impossible until the villages were captured. The first British effort to seize Guillemont on 8 August was a debacle. On 18 August a larger effort began, involving three British corps as well as the French, but it took until 3 September before Guillemont was in British hands. Attention now turned to Ginchy, which was captured by the 16th (Irish) Division on 9 September. The French had also made progress, and once Ginchy fell, the two armies were linked near Combles.
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          The British now had an almost straight front line from near Mouquet Farm in the north-west to Combles in the south-east, providing a suitable jumping-off position for another large-scale attack. In 1916 a straight front was considered necessary to enable the supporting artillery to lay down an effective creeping barrage behind which the infantry could advance.


          This intermediate phase of the Battle of the Somme had been costly for the Fourth Army, despite there being no major offensive. Between 15 July and 14 September (the eve of the next battle), the Fourth Army made around 90 attacks of battalion strength or more with only four being general attacks across the length of the army's five miles (8km) of front. The result was 82,000 casualties and an advance of approximately 1,000 yards (915m)  a performance even worse than on 1 July.


          


          Debut of the tank
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          The last great Allied effort to achieve a breakthrough came on 15 September in the Battle of Flers-Courcelette with the initial advance made by 11 British divisions (nine from Fourth Army, two Canadian divisions on the Reserve Army sector) and a later attack by four French corps.


          The battle is chiefly remembered today as the debut of the tank. The British had high hopes that this secret weapon would break the deadlock of the trenches. Early tanks were not weapons of mobile warfare  with a top speed of 2 mph (3.2 km/h), they were easily outpaced by the infantry  but were designed for trench warfare. They were untroubled by barbed wire obstacles and impervious to rifle and machine gun fire, though highly vulnerable to artillery. Additionally, the tanks were notoriously unreliable; of the 49 tanks available on 15 September, only 32 made it to the start line, and of these, only 21 made it into action. Mechanical breakdowns were common, and many others became bogged or ditched in the shell holes and trenches of the churned battlefield.
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          The British made gains across the length of their front, the greatest being in the centre at Flers with an advance of 3,500yards (3.2km), a feat achieved by the newest British division in France, the 41st Division, in their first action. They were supported by several tanks, including D-17 (known as Dinnaken) which smashed through the barbed wire protecting the village, crossed the main defensive trench and then drove up the main street, using its guns to destroy defenders in the houses. This gave rise to the optimistic press report: "A tank is walking up the High Street of Flers with the British Army cheering behind."


          It was also the first major Western Front battle for the New Zealand Division, at the time part of the British XV Corps, which captured part of the Switch Line west of Flers. On the left flank, the Canadian 2nd Division captured the village of Courcelette after heavy fighting, with some assistance from two tanks. And finally after two months of fighting, the British captured all of High Wood, though not without another costly struggle. The plan was to use tanks in support of infantry from the 47th (1/2nd London) Division, but the wood was an impassable landscape of shattered stumps and shell holes, and only one tank managed to penetrate any distance. The German defenders were forced to abandon High Wood once British progress on the flanks threatened to encircle them.
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          The British had managed to advance during Flers-Courcelette, capturing 4,500yards (4.1km) of the German third position, but fell short of all their objectives, and once again the breakthrough eluded them. The tank had shown promise, but its lack of reliability limited its impact, and the tactics of tank warfare were obviously in their infancy.


          The least successful sector on 15 September had been east of Ginchy, where the Quadrilateral redoubt had held up the advance towards Morval  the Quadrilateral was not captured until 18 September. Another attack was planned for 25 September with the objectives of the villages of Thiepval; Gueudecourt, Lesbufs and Morval. Like the Battle of Bazentin Ridge on 14 July, the limited objectives, concentrated artillery and weak German defences resulted in a successful attack and, although the number of tanks deployed was small, the tanks provided useful assistance in the destruction of machine gun positions.


          


          Final phase
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          On 26 September Gough's Reserve Army launched its first major offensive since the opening day of the battle in an attempt to capture the German fortress of Thiepval. The 18th (Eastern) Division, which had excelled on 1 July, once more demonstrated by capturing most of Thiepval on the first day that careful training, preparation and leadership could overcome the obstacles of trench warfare. Mouquet Farm finally fell to the 11th (Northern) Division, and the Canadians advanced 1,000yards (915m) from Courcelette.


          There followed a period from 1 October to 11 November, known as the Battle of the Ancre Heights, of grinding attritional fighting for little gain. At the end of October, Gough's army was renamed the British Fifth Army.


          Meanwhile on the Fourth Army's front, Haig was still under the illusion that a breakthrough was imminent. On 29 September he had outlined plans for Allenby's Third Army to rejoin the battle in the north around Gommecourt and for the Fourth Army to attack towards Cambrai. The first step required the capture of the German Transloy Line, effectively the German fourth defensive position that ran from the village of Le Transloy in the east to Le Sars on the Albert-Bapaume road.


          Opening on 1 October, the Battle of Le Transloy became bogged down as the weather broke, and heavy rain turned the churned battlefield into a quagmire. Le Sars was captured on 7 October, but elsewhere there was little progress and a continual flow of casualties. The final throe came on 5 November with a failed attack on the Butte de Warlencourt. On the Fourth Army's front, major operations in the Battle of the Somme had now ceased.
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          The final act of the Battle of the Somme was played out between 13 and 18 November along the Ancre River, north of Thiepval. Haig's purpose for the attack was more political than military  with winter setting in, there was no longer any prospect of a breakthrough. Instead, with another conference at Chantilly starting on 15 November, he hoped to be able to report a success to his French counterparts.


          The opening moves were almost a replay of 1 July, even down to another mine being detonated beneath Hawthorn Ridge Redoubt west of Beaumont Hamel. The 31st Division had attacked Serre on 1 July and four and a half months later, was called on to do it again; the results were similar. South of Serre, the British, with the benefit of their hard-earned experience, succeeded in capturing most of their objectives. The 51st (Highland) Division took Beaumont Hamel, while on their right the 63rd (Royal Naval) Division captured Beaucourt-sur-l'Ancre, Lieutenant Colonel Bernard Freyberg winning the Victoria Cross in the process. South of the Ancre, II Corps had also made progress.


          Haig was satisfied with the result, but Gough argued for a final effort, which was made on 18 November with an attack on the Munich and Frankfurt Trenches and a push towards Grandcourt. Ninety men of the 16th Battalion, Highland Light Infantry (the "Glasgow Boys Brigade" Pals battalion) were cut off in Frankfurt Trench, where they held out until 21 November when the 45 survivors  thirty of them wounded  surrendered. So ended the Battle of the Ancre, and with it the Battle of the Somme.


          


          Conclusion
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          It is difficult to declare the Battle of the Somme a victory for either side. The British and French did succeed in capturing ground, but little more than fivemiles (8km) at the deepest point of penetration  well short of their original objectives. The British themselves had gained approximately only twomiles and lost about 420,000 soldiers in the process, meaning that a centimetre cost about two men. A group of British and Commonwealth historians have since the 1960s argued against the long-held consensus that the battle was a disaster; arguing that the Battle of the Somme delivered more benefits for the British than it did for the Germans. As British historian Gary Sheffield said, "The battle of the Somme was not a victory in itself, but without it the Entente would not have emerged victorious in 1918."


          


          Strategic effects


          Prior to the battle, Germany had regarded Britain as a naval power and discounted her as a military force to be reckoned with, believing Germany's major enemies were France and Russia. According to some historians, starting with the Somme, Britain began to gain influence in the coalition. In recognition of the growing threat she posed, on 31 January 1917, Germany adopted the policy of unrestricted submarine warfare in an attempt to starve the island nation of supplies. Other historians would argue Britain's growing influence in the war had nothing to do with the battle and everything to do with her great financial and industrial strength, which inevitably increased in importance in a stalemate war.


          At the start of 1916, the British Army had been a largely inexperienced mass of volunteers. The Somme was the first real test of this newly raised "citizen army" created following Lord Kitchener's call for recruits at the start of the war. It is brutal but accurate to observe many British soldiers killed on the Somme lacked experience, and therefore, their loss was of little military significance. However, they had been the first to volunteer and so were often the fittest, most enthusiastic and best educated citizen soldiers. For Germany, which had entered the war with a trained force of regulars and reservists, each casualty was sapping the experience and effectiveness of the German army. The German Army Group Commander Crown Prince Rupprecht of Bavaria stated: "What remained of the old first-class peace-trained German infantry had been expended on the battlefield." Despite being promoted to Field-Marshal, Rupprecht infuriated the new German High Command (Hindenburg and Ludendorff) by advising them to make peace. A war of attrition was better for Britain with her population of some fifty million than Germany whose population of some seventy million also had to sustain operations against the French and Russians.


          Some historians hold the Battle of the Somme damaged the German Army beyond repair, after which it was never able to adequately replace casualties with the same calibre of soldier that doggedly held its ground during most of the battle. The implication of this argument is that by the end of the battle, the British and German armies were closer to being equally matched. Anecdotal evidence for this includes the comments from German sources cited in this article, including that of Crown Prince Rupprecht above. However, in 1917, the Germans were still able to defend effectively against British and French attacks (Arras, the Nivelle Offensive and Passchendaele).


          On 24 February 1917, the German army made a strategic scorched earth withdrawal from the Somme battlefield to the prepared fortifications of the Hindenburg Line, thereby shortening the front line they had to occupy. The purpose of military commanders is not to test their army to destruction, and it has been suggested German commanders did not believe the army could endure continual battles of attrition like the Somme. Loss of German territory was repaid many times over in the strengthening of defensive lines, an option which was not open to the Allies because of the political impossibility of surrendering French or Belgian territory (despite Napoleon's commonsense dictum about the advantages of sacrificing ground). The strategic effects of the Battle of the Somme cannot obscure the fact it was one of the costliest battles of the First World War. A German officer, Friedrich Steinbrecher, wrote:


          
            
              	

              	Somme. The whole history of the world cannot contain a more ghastly word.

              	
            


            
              	
                Friedrich Steinbrecher

              
            

          


          


          Casualties


          
            
              	Nationality

              	Total

              casualties

              	Killed &

              missing

              	Prisoners
            


            
              	Great Britain

              	360,000+

              	-

              	-
            


            
              	Canada

              	24,029

              	-

              	-
            


            
              	Australia

              	23,000

              	

              	< 200
            


            
              	New Zealand

              	7,408

              	-

              	-
            


            
              	Ireland

              	25,000

              	-

              	-
            


            
              	South Africa

              	3,000+

              	-

              	-
            


            
              	Newfoundland

              	2,000+

              	-

              	-
            


            
              	Total British Empire

              	419,654

              	95,675

              	-
            


            
              	French

              	204,253

              	50,756

              	-
            


            
              	Total Allied

              	623,907

              	146,431

              	-
            


            
              	
            


            
              	Germany

              	465,000

              	164,055

              	31,000
            

          


          The original Allied estimate of casualties on the Somme, made at the Chantilly conference on 15 November, was 485,000 British and French casualties versus 630,000 German. These figures were used to support the argument that the Somme was a successful battle of attrition for the Allies. However, there was considerable scepticism at the time of the accuracy of the counts. After the war a final tally showed that 419,654 British and 204,253 French were killed, wounded, or taken prisoner; of the 623,907 total casualties, 146,431 were either killed or missing.
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          The British official historian Sir James Edmonds maintained that German losses were 680,000, but this figure has been discredited. A separate statistical report by the British War Office concluded that German casualties on the British sector could be as low as 180,000 during the battle. Today, commonly accepted figures for all German losses on the Somme are between 465,000 and 600,000. In compiling his biography of General Rawlinson, Major-General Sir Frederick Maurice was supplied by the Reichsarchiv with a figure of 164,055 for the German killed or missing.


          The average casualties per division (consisting of circa 10,000 soldiers) on the British sector up until 19 November was 8,026  6,329 for the four Canadian divisions, 7,408 for the New Zealand Division, 8,133 for the 43 British divisions and 8,960 for the three Australian divisions. The British daily loss rate during the Battle of the Somme was 2,943 men, which exceeded the loss rate during the Third Battle of Ypres but was not as severe as the two months of the Battle of Arras (1917) (4,076 per day) or the final Hundred Days offensive in 1918 (3,685 per day).


          The Royal Flying Corps lost 782 aircraft and 576 pilots during the battle.


          


          Trivia


          J. R. R. Tolkien was a British combatant at this battle. He contracted trench fever and was evacuated back to England.


          The highest number of casualties attributed to any single weapon is accredited to the use of the machine gun.


          
            Retrieved from " http://en.wikipedia.org/wiki/Battle_of_the_Somme"
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              	Battle of Tours
            


            
              	Part of the Muslim conquests
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              Charles de Steuben's Bataille de Poitiers en Octobre 732 depicts a triumphant Charles Martel (mounted) facing Abdul Rahman Al Ghafiqi (right) at the Battle of Tours.
            


            
              	
                
                  
                    	Date

                    	October 11, 732
                  


                  
                    	Location

                    	Near Tours, France
                  


                  
                    	Result

                    	Decisive Frankish victory
                  

                

              
            


            
              	Belligerents
            


            
              	Carolingian Franks

              	Umayyad Caliphate
            


            
              	Commanders
            


            
              	Charles Martel

              	Abdul Rahman Al Ghafiqi
            


            
              	Strength
            


            
              	Possibly 20,000-30,000

              	Unknown, but the earliest Muslim sources, still after the era of the battle mention a figure of 80,000.
            


            
              	Casualties and losses
            


            
              	Unknown; 1,500 reported in early Christian chronicles.

              	Unknown, but possibly 10,000, notably Abdul Rahman Al Ghafiqi
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          The Battle of Tours ( October 10, 732), also called the Battle of Poitiers and in Arabic: معركة بلاط الشهداء  (maarakat Balṭ ash-Shuhad) Battle of Court of The Martyrs, was fought in an area between the cities of Poitiers and Tours, near the village of Moussais-la-Bataille (modern Vouneuil-sur-Vienne) about 20km north of Poitiers. The location of the battle was close to the border between the Frankish realm and then-independent Aquitaine. The battle pitted Frankish and Burgundian forces under Austrasian Mayor of the Palace Charles Martel against an army of the Umayyad Caliphate led by Abdul Rahman Al Ghafiqi, Governor-general of al-Andalus. The Franks were victorious, Abdul Rahman Al Ghafiqi was killed, and Charles subsequently extended his authority in the south. Ninth-century chroniclers, who interpreted the outcome of the battle as divine judgment in his favour, gave Charles the nickname Martellus ("The Hammer"), possibly recalling Judas Maccabeus ("The Hammerer") of the Maccabean revolt. Details of the battle, including its exact location and the exact number of combatants, cannot be determined from accounts that have survived; although the Frankish troops won the battle without cavalry.


          As later chroniclers praised Charles Martel as the champion of Christianity, pre-20th century historians began to characterize this battle as being the decisive turning point in the struggle against Islam, a struggle which preserved Christianity as the religion of Europe. "Most of the 18th and 19th century historians, like Gibbon, saw Poitiers (Tours), as a landmark battle that marked the high tide of the Muslim advance into Europe." Leopold von Ranke felt that "Poitiers was the turning point of one of the most important epochs in the history of the world."


          While modern historians are divided and there is considerable disagreement as to whether or not the victory was responsible  as Gibbon and his generation of historians claimed, and which is echoed by many modern historians  for saving Christianity and halting the conquest of Europe by Islam, there is little dispute that the battle helped lay the foundations of the Carolingian Empire and Frankish domination of Europe for the next century. "The establishment of Frankish power in western Europe shaped that continent's destiny and the Battle of Tours confirmed that power."


          


          Background


          The Battle of Tours followed twenty years of Umayyad conquests in Europe which had begun with the invasion of the Visigothic Christian Kingdoms of the Iberian peninsula in 711. These were followed by military expeditions into the Frankish territories of Gaul, former provinces of the Roman Empire. Umayyad military campaigns had reached northward into Aquitaine and Burgundy, including a major engagement at Bordeaux and a raid on Autun. Charles' victory is widely believed to have stopped the northward advance of Umayyad forces from the Iberian peninsula, and to have preserved Christianity in Europe during a period when Muslim rule was overrunning the remains of the old Roman and Persian Empires. Others have argued that the battle marked only the defeat of a raiding force and was not a watershed event.


          Most historians assume that the two armies met where the rivers Clain and Vienne join between Tours and Poitiers. The number of troops in each army is not known. Drawing on non-contemporary Muslim sources, Creasy describes the Umayyad forces as 80,000 strong or more. Writing in 1999, Paul K. Davis estimates the Umayyad forces at 80,000 and the Franks at about 30,000, while noting that modern historians have estimated the strength of the Umayyad army at Tours at between 2080,000. Edward J. Schoenfeld (rejecting the older figures of 60400,000 Umayyad and 75,000 Franks) contends that "estimates that the Umayyads had over fifty thousand troops (and the Franks even more) are logistically impossible." Another modern military historian, Victor Davis Hanson, believes both armies were of roughly the same size, about 30,000 men. Modern historians may be more accurate than the medival sources as the modern figures are based on estimates of the logistical ability of the countryside to support these numbers of men and animals. Both Davis and Hanson point out that both armies had to live off the countryside, neither having a commissary system sufficient to provide supplies for a campaign. Losses during the battle are unknown but chroniclers later claimed that Charles Martel's force lost about 1,500 while the Umayyad force was said to have suffered massive casualties of up to 375,000 men. However, these same casualty figures were recorded in the Liber pontificalis for Duke Odo of Aquitaine's victory at the Battle of Toulouse (721). Paul the Deacon reported correctly in his Historia Langobardorum (written around the year 785) that the Liber pontificalis mentioned these casualty figures in relation to Odo's victory at Toulouse (though he claimed that Charles Martel fought in the battle alongside Odo), but later writers, probably "influenced by the Continuations of Fredegar, attributed the Saracen casualties solely to Charles Martel, and the battle in which they fell became unequivocally that of Poitiers." The Vita Pardulfi, written in the middle of the eighth century, reports that after the battle Abd-al-Raḥmn's forces burned and looted their way through the Limousin on their way back to Al-Andalus, which implies that they were not destroyed to the extent imagined in the Continuations of Fredegar.


          


          The opponents


          The invasion of Hispania, and then Gaul, was led by the Umayyad Dynasty (Arabic: بنو أمية banū umayya / الأمويون al-umawiyyūn also "Umawi"), the first dynasty of caliphs of the Islamic empire after the reign of the Four Rightly Guided Caliphs ( Abu Bakr, Umar, Uthman, and Ali) ended. The Umayyad Caliphate, at the time of the Battle of Tours, was perhaps the worlds foremost military power. Great expansion of the Caliphate occurred under the reign of the Umayyads. Muslim armies pushed across North Africa and Persia through the late 600s; forces led by Tariq ibn-Ziyad crossed Gibraltar and established Muslim power in the Iberian peninsula, while other armies established power far away in Sind, in what is now the modern state of Pakistan. The Muslim empire under the Umayyads was now a vast domain that ruled a diverse array of peoples. It had destroyed what were the two former foremost military powers, the Sassanid Empire, which it absorbed completely, and the Byzantine Empire, most of which it had absorbed, including Syria, Armenia and North Africa, although Leo the Isaurian successfully defended Anatolia at the Battle of Akroinon (739) in the final campaign of the Umayyad dynasty.


          The Frankish realm under Charles Martel was the foremost military power of Western Europe. It consisted of what is today most of France (Austrasia, Neustria and Burgundy), most of Western Germany, and the low countries. The Frankish realm had begun to progress towards becoming the first real imperial power in Western Europe since the fall of Rome, as it struggled against external forces such as the Saxons, Frisians, and internal opponents such as Odo the Great (Old French: Eudes), the Duke of Aquitaine.


          


          Muslim conquests from Hispania
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          The Umayyad troops, under Al-Samh ibn Malik al-Khawlani, the governor-general of al-Andalus, overran Septimania by 719, following their sweep up the Iberian peninsula. Al-Samh set up his capital from 720 at Narbonne, which the Moors called Arbūna. With the port of Narbonne secure, the Umayyads swiftly subdued the largely unresisting cities of Alet, Bziers, Agde, Lodve, Maguelonne, and Nmes, still controlled by their Visigothic counts.


          The Umayyad campaign into Aquitaine suffered a temporary setback at the Battle of Toulouse (721), when Duke Odo of Aquitaine (also known as Eudes the Great) broke the siege of Toulouse, taking Al-Samh ibn Malik's forces by surprise and mortally wounding the governor-general Al-Samh ibn Malik himself. This defeat did not stop incursions into old Roman Gaul, as Arab forces, soundly based in Narbonne and easily resupplied by sea, struck eastwards in the 720s, penetrating as far as Autun in Burgundy in 725.


          Threatened by both the Umayyads in the south and by the Franks in the north, in 730 Eudes allied himself with the Berber emir Uthman ibn Naissa, called "Munuza" by the Franks, the deputy governor of what would later become Catalonia. As a gage, and to seal the alliance, Uthman was given Eudes's daughter Lampade in marriage, and Arab raids across the Pyrenees, Eudes's southern border, ceased. However, the next year, Uthman rebelled against the governor of al-Andalus, Abd-al-Raḥmn, who quickly crushed the revolt and directed his attention against Eudes. Abd-al-Raḥmn had brought a huge force of Arab heavy cavalry and Berber light cavalry, plus troops from all provinces of the Caliphate, in the Umayyad attempt at a conquest of Europe north of the Pyrenees. According to one unidentified Arab, "That army went through all places like a desolating storm." Duke Eudes (called King by some), collected his army at Bordeaux, but was defeated, and Bordeaux was plundered. The slaughter of Christians at the Battle of the River Garonne was evidently horrific; the Mozarabic Chronicle of 754 commented, "solus Deus numerum morientium vel pereuntium recognoscat", ("God alone knows the number of the slain"). The Umayyad horsemen then utterly devastated that portion of Gaul, their own histories saying the "faithful pierced through the mountains, trampled over rough and level ground, plundered far into the country of the Franks, and smote all with the sword, insomuch that when Eudo came to battle with them at the River Garonne, he fled."


          


          Eudes' appeal to the Franks
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          Eudes appealed to the Franks for assistance, which Charles Martel only granted after Eudes agreed to submit to Frankish authority.


          It appears as if the Umayyads were not aware of the true strength of the Franks. The Umayyad forces were not particularly concerned about any of the Germanic tribes, including the Franks, and the Arab Chronicles, the history of that age, show that awareness of the Franks as a growing military power only came after the Battle of Tours.


          Further, the Umayyads appear not to have scouted northward for potential foes, for if they had, they surely would have noted Charles Martel as a force to be reckoned with in his own account, due to his thorough domination of Europe from 717: this might have alerted the Umayyads that a real power led by a gifted general was rising in the ashes of the Western Roman Empire.


          


          Advance toward the Loire


          In 732, the Umayyad advance force was proceeding north toward the River Loire having outpaced their supply train and a large part of their army. Essentially, having easily destroyed all resistance in that part of Gaul, the invading army had split off into several raiding parties, while the main body advanced more slowly.


          The Umayyad attack was likely so late in the year because many men and horses needed to live off the land as they advanced; thus they had to wait until the area's wheat harvest was ready and then until a reasonable amount of the harvest was threshed (slowly by hand with flails) and stored. The further north, the later the harvest is, and while the men could kill farm livestock for food, horses cannot eat meat and needed grain as food. Letting them graze each day would take too long, and interrogating natives to find where food stores were kept would not work where the two sides had no common language.


          A military explanation for why Eudes was defeated so easily at Bordeaux and at the Battle of the River Garonne after having won 11 years earlier at the Battle of Toulouse is simple. At Toulouse, Eudes managed a basic surprise attack against an overconfident and unprepared foe, all of whose defensive works were aimed inward, while he attacked from the outside. The Umayyad forces were mostly infantry, and what cavalry they had never got a chance to mobilize and meet him in open battle. As Herman de Carinthia wrote in one of his translations of a history of al-Andalus, Eudes managed a highly successful encircling envelopment which took the attackers totally by surprise  and the result was a chaotic slaughter of the Muslim forces.


          At Bordeaux, and again at the Battle of the River Garonne, the Umayyad forces were cavalry, not infantry, and were not taken by surprise, and given a chance to mass for battle, this led to the devastation of Eudes's army, almost all of whom were killed with minimal losses to the Muslims. Eudes's forces, like other European troops of that era, lacked stirrups, and therefore had no heavy cavalry. Virtually all of their troops were infantry. The Umayyad heavy cavalry broke the Christian infantry in their first charge, and then slaughtered them at will as they broke and ran.


          The invading force went on to devastate southern Gaul. A possible motive, according to the second continuator of Fredegar, was the riches of the Abbey of Saint Martin of Tours, the most prestigious and holiest shrine in Western Europe at the time. Upon hearing this, Austrasia's Mayor of the Palace, Charles Martel, collected his army and marched south, avoiding the old Roman roads and hoping to take the Muslims by surprise. Because he intended to use a phalanx, it was essential for him to choose the battlefield. His plan  to find a high wooded plain, form his men and force the Muslims to come to him  depended on the element of surprise.


          


          Battle


          


          Preparations and maneuver


          From all accounts, the invading forces were caught entirely off guard to find a large force, well disposed and prepared for battle, with high ground, directly opposing their attack on Tours. Charles had achieved the total surprise he hoped for. He then chose to begin the battle in a defensive, phalanx-like formation. According to the Arabian sources, the Franks drew up in a large square, with the trees and upward slope to break any cavalry charge.


          For seven days, the two armies watched each other with minor skirmishes. The Umayyads waited for their full strength to arrive, which it did, but they were still uneasy. 'Abd-al-Raḥmn, despite being a good commander, had managed to let Charles bring his army to full strength and pick the location of the battle. Furthermore, it was difficult for the Umayyads to judge the size of the army opposing them, since Charles had used the trees and forest to make his force appear larger than it probably was. Thus, 'Abd-al-Raḥmn recalled all his troops, which did give him an even larger army  but it also gave Charles time for more of his veteran infantry to arrive from the outposts of his Empire. These infantry were all the hope for victory he had. Seasoned and battle hardened, most of them had fought with him for years, some as far back as 717. Further, he also had levies of militia arrive, but the militia was virtually worthless except for gathering food, and harassing the Muslims. Unlike his infantry, which was both experienced and disciplined, the levies were neither, and Charles had no intention of depending on them to stand firm against cavalry charges (Most historians through the centuries have believed the Franks were badly outnumbered at the onset of battle by at least 2-1.). Charles gambled everything that Abd-al-Raḥmn would in the end feel compelled to battle, and to go on and loot Tours. Neither of them wanted to attack - but Abd-al-Raḥmn felt in the end obligated to sack Tours, which meant literally going through the Frankish army on the hill in front of him. Charles's decision to wait in the end proved crucial, as it forced the Umayyads to rush uphill, against the grade and the woods, which in and of themselves negated a large part of the natural advantages of a cavalry charge.


          Charles had been preparing for this confrontation since Toulouse a decade before. He was well aware that if he failed, no other Christian force remained able to defend western Christianity. But Gibbon believes, as do most pre and modern historians, that Charles had made the best of a bad situation. Though outnumbered and depending on infantry, without heavy cavalry, Charles had a tough, battle-hardened heavy infantry who believed in him implicitly. Morever, as Davis points out, this infantry was heavily armed, each man carrying up to perhaps 75 pounds of wood and iron armour into battle. Formed in a phalanx, they were better able to resist a cavalry charge than might be conventionally thought, especially as Charles had been able to secure them the high ground and trees to further aid breaking such charges. Charles also had the element of surprise, in addition to being allowed to pick the ground.


          The Franks in their wolf and bear pelts were well dressed for the cold, and had the terrain advantage. The Arabs were not as prepared for the intense cold of an oncoming northern European winter, despite having tents, which the Franks did not, but did not want to attack a Frankish army they believed may have been numerically superior. Essentially, the Umayyads wanted the Franks to come out in the open, while the Franks, formed in a tightly packed defensive formation, wanted them to come uphill, into the trees, diminishing at once the advantages of their cavalry. It was a waiting game which Charles won: the fight began on the seventh day, as Abd-al-Raḥmn did not want to postpone the battle indefinitely with winter approaching.


          


          Engagement
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          Abd-al-Raḥmn trusted the tactical superiority of his cavalry, and had them charge repeatedly. This time the faith the Umayyads had in their cavalry, armed with their long lances and swords which had brought them victory in previous battles, was not justified.


          In one of the instances where medieval infantry stood up against cavalry charges, the disciplined Frankish soldiers withstood the assaults, though according to Arab sources, the Arab cavalry several times broke into the interior of the Frankish square. "The Muslim horsemen dashed fierce and frequent forward against the battalions of the Franks, who resisted manfully, and many fell dead on either side."


          Despite this, the Franks did not break. It appears that the years of year-round training that Charles had bought with Church funds, paid off. His hard-trained soldiery accomplished what was not thought possible at that time: infantry withstood the Umayyad heavy cavalry. Paul Davis says the core of Charles's army was a professional infantry which was both highly disciplined and well motivated, "having campaigned with him all over Europe," buttressed by levies that Charles basically used to raid and disrupt his enemy, and gather food for his infantry. The Mozarabic Chronicle of 754 says:


          
            	"And in the shock of the battle the men of the North seemed like a sea that cannot be moved. Firmly they stood, one close to another, forming as it were a bulwark of ice; and with great blows of their swords they hewed down the Arabs. Drawn up in a band around their chief, the people of the Austrasians carried all before them. Their tireless hands drove their swords down to the breasts of the foe."

          


          


          The battle turns


          Those Umayyad troops who had broken into the square had tried to kill Charles, but his liege men surrounded him and would not be broken. The battle was still in flux when Frankish histories claim that a rumor went through the Umayyad army that Frankish scouts threatened the booty that they had taken from Bordeaux. Some of the Umayyad troops at once broke off the battle and returned to camp to secure their loot. According to Muslim accounts of the battle, in the midst of the fighting on the second day (Frankish accounts have the battle lasting one day only), scouts from the Franks sent by Charles began to raid the camp and supply train (including slaves and other plunder).


          Charles supposedly had sent scouts to cause chaos in the Umayyad base camp, and free as many of the slaves as possible, hoping to draw off part of his foe. This succeeded, as many of the Umayyad cavalry returned to their camp. To the rest of the Muslim army, this appeared to be a full-scale retreat, and soon it became one. Both Western and Muslim histories agree that while trying to stop the retreat, Abd-al-Raḥmn became surrounded, which led to his death, and the Umayyad troops then withdrew altogether to their camp. "All the host fled before the enemy", candidly wrote one Arabic source, "and many died in the flight". The Franks resumed their phalanx, and rested in place through the night, believing the battle would resume at dawn the following morning.


          


          Following day


          The next day, when the Umayyad forces did not renew the battle, the Franks feared an ambush. Charles at first believed that the Umayyad forces were trying to lure him down the hill and into the open. This tactic he knew he had to resist at all costs; he had in fact disciplined his troops for years to under no circumstances break formation and come out in the open. (See the Battle of Hastings for the results of infantry being lured into the open by armoured cavalry.) Only after extensive reconnaissance of the Umayyad camp by Frankish soldiers  which by both historical accounts had been so hastily abandoned that even the tents remained, as the Umayyad forces headed back to Iberia with what loot remained that they could carry  was it discovered that the Muslims had retreated during the night.


          Given the disparity between the armies, in that the Franks were mostly infantry, against Berber cavalry and armored or mailed Arab horsemen (the Berbers were less heavily protected), Charles Martel fought a brilliant defensive battle. In a place and time of his choosing, he met a far superior force, and defeated it.


          


          Contemporary accounts


          The Mozarabic Chronicle of 754 "describes the battle in greater detail than any other Latin or Arabic source". It says of the encounter that,


          
            While Abd ar-Rahman was pursuing Eudes, he decided to despoil Tours by destroying its palaces and burning its churches. There he confronted the consul of Austrasia by the name of Charles, a man who, having proved himself to be a warrior from his youth and an expert in things military, had been summoned by Eudes. After each side had tormented the other with raids for almost seven days, they finally prepared their battle lines and fought fiercely. The northern peoples remained as immobile as a wall, holding together like a glacier in the cold regions. In the blink of an eye, they annihilated the Arabs with the sword. The people of Austrasia, greater in number of soldiers and formidably armed, killed the king, Abd ar-Rahman, when they found him, striking him on the chest. But suddenly, within sight of the countless tents of the Arabs, the Franks despicably sheathed their swords postponing the fight until the next day since night had fallen during the battle. Rising from their own camp at dawn, the Europeans saw the tents and canopies of the Arabs all arranged just as they had appeared the day before. Not knowing that they were empty and thinking that inside them there were Saracen forces ready for battle, they sent officers to reconnoitre and discovered that all the Ishmaelite troops had left. They had indeed fled silently by night in tight formation, returning to their own country.


             Wolf (trans), Chronicle of 754, p. 145

          


          Charles Martel's family composed, for the fourth book of the Continuations of Fredegar's Chronicle, a stylised summary of the battle:


          
            Prince Charles boldly drew up his battle lines against them [the Arabs] and the warrior rushed in against them. With Christ's help he overturned their tents, and hastened to battle to grind them small in slaughter. The king Abdirama having been killed, he destroyed [them], driving forth the army, he fought and won. Thus did the victor triumph over his enemies.


             Fouracre,Continuations of Fredegar, p. 149

          


          This source details further that "he (Charles Martel) came down upon them like a great man of battle". It goes on to say Charles "scattered them like the stubble".


          The references to "rushing in" and "overturning their tents" may allude to the phraseology of the Book of Numbers, chapter 24, "where the Spirit of God 'rushed in' to the tents of Israel." The Latin word used for "warrior", belligerator, "is also biblical, from the Book of Maccabees, chapters 15 and 16, which describe huge battles.


          It is thought that Bede's Historiam Ecclesiasticam Gentis Anglorum (Chapter XXIII) includes a reference to the Battle of Poitiers: "...a dreadful plague of Saracens ravaged France with miserable slaughter, but they not long after in that country received the punishment due to their wickedness".


          


          Strategic analysis


          Abd-al-Raḥmn was a good general and should have done two things he failed to do. Gibbon makes the point that he did not move at once against Charles Martel, was surprised by him at Tours as Charles had marched over the mountains avoiding the roads to surprise the Muslim invaders, and thus the wily Charles selected the time and place they would collide:


          
            	Abd-al-Raḥmn either assumed that the Franks would not come to the aid of their Aquitanian rivals, or did not care, and he thus failed to assess their strength before invasion.


            	He failed to scout the movements of the Frankish army, and Charles Martel.

          


          Having done either, he would have curtailed his lighthorse ravaging throughout lower Gaul, and marched at once with his full power against the Franks. This strategy would have nullified every advantage Charles had at Tours:


          
            	The invaders would have not been burdened with booty that played such a huge role in the battle.


            	They would have not lost one warrior in the battles they fought before Tours. (Though they lost relatively few men in overrunning Aquitaine, they suffered some casualties  losses that may have been pivotal at Tours).


            	They would have bypassed weaker opponents such as Eudes, whom they could have picked off at will later, while moving at once to force battle with the real power in Europe, and at least partially picked the battlefield.

          


          While some military historians point out that leaving enemies in your rear is not generally wise, the Mongols proved that indirect attack, and bypassing weaker foes to eliminate the strongest first, is a devastatingly effective mode of invasion. In this case, those enemies were virtually no danger, given the ease with which the Muslims destroyed them. The real danger was Charles, and the failure to scout Gaul adequately was disastrous.


          According to Creasy, the Muslims' best strategic choice would have been to simply decline battle, depart with their loot, garrisoning the captured towns in southern Gaul, and return when they could force Charles to a battleground more to their liking, one that maximized the huge advantage they had in their mailed and armored horsemen. It might have been different, however, had the Muslim forces remained under control. Both western and Muslim histories agree the battle was hard fought, and that the Umayyad heavy cavalry had broken into the square, but agreed that the Franks were in formation still strongly resisting.


          Charles could not afford to stand idly by while Frankish territories were threatened. He would have to face the Umayyad armies sooner or later, and his men were enraged by the utter devastation of the Aquitanians and wanted to fight. But Sir Edward Creasy noted that,


          
            
              	

              	when we remember that Charles had no standing army, and the independent spirit of the Frank warriors who followed his standard, it seems most probable that it was not in his power to adopt the cautious policy of watching the invaders, and wearing out their strength by delay. So dreadful and so widespread were the ravages of the Saracenic light cavalry throughout Gaul, that it must have been impossible to restrain for any length of time the indignant ardor of the Franks. And, even, if Charles could have persuaded his men to look tamely on while the Arabs stormed more towns and desolated more districts, he could not have kept an army together when the usual period of a military expedition had expired.

              	
            

          


          Both Hallam and Watson argue that had Charles failed, there was no remaining force to protect Western Europe. Hallam perhaps said it best: "It may justly be reckoned among those few battles of which a contrary event would have essentially varied the drama of the world in all its subsequent scenes: with Marathon, Arbela, the Metaurus, Chlons and Leipzig."


          Strategically, and tactically, Charles probably made the best decision he could in waiting until his enemies least expected him to intervene, and then marching by stealth to catch them by surprise at a battlefield of his choosing. Probably he and his own men did not realize the seriousness of the battle they had fought, as Matthew Bennett and his co-authors, in Fighting Techniques of the Medieval World (2005) says: "few battles are remembered 1,000 years after they are fought [...] but the Battle of Tours is an exception [...] Charles Martel turned back a Muslim raid that had it been allowed to continue, might have conquered Gaul."


          


          Aftermath


          


          Umayyad retreat and second invasion


          The Umayyad army retreated south over the Pyrenees. Charles continued to drive the Umayyad forces from France in subsequent years. After the death (c. 735) of Eudes, who had reluctantly acknowledged Charles' suzerainty in 719, Charles wished to unite Eudes's Duchy to himself, and went there to elicit the proper homage of the Aquitainians. But the nobility proclaimed Hunold, Eudes' son, as the Duke, and Charles recognized his legitimacy when the Umayyads entered Provence as part of an alliance with Duke Maurontus the next year. Hunold, who originally resisted acknowledging Charles as overlord, soon had little choice. He acknowledged Charles at once as his overlord, and Charles confirmed his Duchy, and the two prepared to confront the invaders. Charles believed it was vital to confine the Umayyad forces to Iberia and deny them any foothold in Gaul, a view many historians share. Therefore he marched at once against the invaders, defeating one army outside Arles, which he took by storm and razed the city, and defeated the primary invasion force at the Battle of the River Berre, outside Narbonne.


          


          Advance to Narbonne


          Despite this, the Umayyads remained in control of Narbonne and Septimania for another 27 years, though they could not expand further. The treaties reached earlier with the local population stood firm and were further consolidated in 734 when the governor of Narbonne, Yusuf ibn 'Abd al-Rahman al-Fihri, concluded agreements with several towns on common defense arrangements against the encroachments of Charles Martel, who had systematically brought the south to heel as he extended his domains. He destroyed Umayyad armies and fortresses at the Battle of Avignon and the Battle of Nimes. The army attempting to relieve Narbonne met him in open battle at the Battle of the River Berre and was destroyed, but Charles failed in his attempt to take Narbonne by siege in 737, when the city was jointly defended by its Muslim Arab and Berber, and its Christian Visigothic citizens.


          


          Carolingian dynasty


          Reluctant to tie down his army for a siege that could last years, and believing he could not afford the losses of an all-out frontal assault such as he had used at Arles, Charles was content to isolate the few remaining invaders in Narbonne and Septimania. The threat of invasion was diminished after the Umayyad defeat at Narbonne, and the unified Caliphate would collapse into civil war in 750 at the Battle of the Zab. It was left to Charles' son, Pippin the Short, to force Narbonne's surrender in 759, thus bringing Narbonne into the Frankish domains. The Umayyad dynasty was expelled, driven back to Al-Andalus where Abd ar-Rahman I established an emirate in Cordoba in opposition to the Abbasid Caliph in Baghdad. The threat posed by the Arab heavy cavalry also receded as the Christians copied the Arab model in developing similar forces of their own, giving rise to the familiar figure of the western European medieval armored knight.


          Charles's grandson, Charlemagne, became the first Christian ruler to begin what would be called the Reconquista from Europe. In the northeast of Spain the Frankish emperors established the Marca Hispanica across the Pyrenees in part of what today is Catalonia, reconquering Girona in 785 and Barcelona in 801. This formed a buffer zone against Muslim lands across the Pyrenees. Historian J.M. Roberts said in 1993 of the Carolingian Dynasty:


          
            	"It produced Charles Martel, the soldier who turned the Arabs back at Tours, and the supporter of Saint Boniface the Evangelizer of Germany. This is a considerable double mark to have left on the history of Europe."

          


          


          The last Umayyad invasions of Gaul


          In 735, the new governor of al-Andalus again invaded Gaul. Antonio Santosuosso and other historians detail how the new governor of Al-Andalus, 'Uqba b. Al-Hajjaj, again moved into France to avenge the defeat at Poitiers and to spread Islam. Santosuosso notes that 'Uqba b. Al-Hajjaj converted about 2,000 Christians he captured over his career. In the last major attempt at forcible invasion of Gaul through Iberia, a sizable invasion force was assembled at Saragossa and entered what is now French territory in 735, crossed the River Rhone and captured and looted Arles. From there, he struck into the heart of Provence, ending with the capture of Avignon, despite strong resistance. Uqba b. Al-Hajjaj's forces remained in French territory for about four years, carrying raids to Lyons, Burgundy, and Piedmont. Again Charles Martel came to the rescue, reconquering most of the lost territories in two campaigns in 736 and 739, except for the city of Narbonne, which finally fell in 759. Alessandro Santosuosso strongly argues that the second (Umayyad) expedition was probably more dangerous than the first. The second expedition's failure put an end to any serious Muslim expedition across the Pyrenees, although raids continued. Plans for further large-scale attempts were hindered by internal turmoil in the Umayyad lands which often made enemies out of their own kind.


          


          Historical and macrohistorical views


          The historical views of this battle fall into three great phases, both in the East and especially in the West. Western historians, beginning with the Mozarabic Chronicle of 754, stressed the macrohistorical impact of the battle, as did the Continuations of Fredegar. This became a claim that Charles had literally saved Christianity, as Gibbon and his generation of historians agreed that the Battle of Tours was unquestionably decisive in world history.


          Modern historians have essentially fallen into two camps on the issue. The first camp essentially agrees with Gibbon, and the other argues that the Battle has been massively overstatedturned from a raid in force to an invasion, and from a mere annoyance to the Caliph to a shattering defeat that helped end the Islamic Expansion Era. It is essential however, to note that within the first group, those who agree the Battle was of macrohistorical importance, there are a number of historians who take a more moderate and nuanced approach to supporting the battle's importance, rather than the more dramatic rhetoric of Gibbon. The best example of this school is William E. Watson, who does believe the battle has such importance, as will be specifically discussed below, but analyzes it militarily, culturally and politically, rather than seeing it as a classic "Muslim versus Christian" confrontation.


          In the East, Arab histories followed a similar path. First, the battle was regarded as a disastrous defeat, then it faded essentially from Arab histories, leading to a modern dispute which regards it as either a secondary loss to the great defeat of the Second Siege of Constantinople or a part of a series of great macrohistorical defeats which together brought about the fall of the first Caliphate. Essentially, many modern Muslim scholars argue that the first Caliphate was a jihadist state which could not withstand an end to its constant expansion. With the Byzantines and Franks both successfully blocking further expansion, internal social troubles came to a head, starting with the Great Berber Revolt of 740, and ending with the Battle of the Zab, and the destruction of the Umayyad Caliphate.


          


          In Western history


          The first wave of real "modern" historians, especially scholars on Rome and the medieval period, such as Edward Gibbon, contended that had Charles fallen, the Umayyad Caliphate would have easily conquered a divided Europe. Gibbon famously observed:


          
            
              	

              	A victorious line of march had been prolonged above a thousand miles from the rock of Gibraltar to the banks of the Loire; the repetition of an equal space would have carried the Saracens to the confines of Poland and the Highlands of Scotland; the Rhine is not more impassable than the Nile or Euphrates, and the Arabian fleet might have sailed without a naval combat into the mouth of the Thames. Perhaps the interpretation of the Koran would now be taught in the schools of Oxford, and her pulpits might demonstrate to a circumcised people the sanctity and truth of the revelation of Mahomet.

              	
            

          


          Nor was Gibbon alone in lavishing praise on Charles as the savior of Christiandom and western civilization. H.G. Wells in his A Short History of the World said in Chapter XLV "The Development of Latin Christendom:"


          
            
              	

              	The Moslim when they crossed the Pyrenees in 720 found this Frankish kingdom under the practical rule of Charles Martel, the Mayor of the Palace of a degenerate descendant of Clovis, and experienced the decisive defeat of Poitiers (732) at his hands. This Charles Martel was practically overlord of Europe north of the Alps from the Pyrenees to Hungary. He ruled over a multitude of subordinate lords speaking French-Latin, and High and Low German languages.

              	
            

          


          Gibbon was echoed a century later by the Belgian historian Godefroid Kurth, who wrote that the Battle of Poitiers "must ever remain one of the great events in the history of the world, as upon its issue depended whether Christian Civilization should continue or Islam prevail throughout Europe."


          German historians were especially ardent in their praise of Charles Martel; Schlegel speaks of this "mighty victory", and tells how "the arm of Charles Martel saved and delivered the Christian nations of the West from the deadly grasp of all-destroying Islam." Creasy quotes Leopold von Ranke's opinion that this period was:


          
            
              	

              	one of the most important epochs in the history of the world, the commencement of the eighth century, when on the one side Mohammedanism threatened to overspread Italy and Gaul, and on the other the ancient idolatry of Saxony and Friesland once more forced its way across the Rhine. In this peril of Christian institutions, a youthful prince of Germanic race, Karl Martell, arose as their champion, maintained them with all the energy which the necessity for self-defence calls forth, and finally extended them into new regions.

              	
            

          


          The German military historian Hans Delbruck said of this battle "there was no more important battle in the history of the world." (The Barbarian Invasions, page 441.) Had Charles Martel failed, Henry Hallam argued, there would have been no Charlemagne, no Holy Roman Empire or Papal States; all these depended upon Charles's containment of Islam from expanding into Europe while the Caliphate was unified and able to mount such a conquest. Another great mid era historian, Thomas Arnold, ranked the victory of Charles Martel even higher than the victory of Arminius in its impact on all of modern history: "Charles Martel's victory at Tours was among those signal deliverances which have affected for centuries the happiness of mankind." Louis Gustave and Charles Strauss in Moslem and Frank; or, Charles Martel and the rescue of Europe said "The victory gained was decisive and final, The torrent of Arab conquest was rolled back and Europe was rescued from the threatened yoke of the Saracens." (page 122)


          Charles Oman, in his History of the Art of War in the Middle Ages, concludes that


          
            
              	

              	At Poitiers the Franks fought as they had done two hundred years before at Casilinum, in one solid mass, without breaking rank or attempting to maneuver. Their victory was won by the purely defensive tactics of the infantry square; the fanatical Arabs, dashing against them time after time, were shattered to pieces, and at last fled under shelter of night. But there was no pursuit, for Charles had determined not to allow his men to stir a step from the line to chase the broken foe. [I, 58]

              	
            

          


          Adolf Hitler says in Hitler's Table Talk (August 28, 1942, midday):


          
            
              	

              	Had Charles Martel not been victorious at Poitiers -already, you see, the world had already fallen into the hands of the Jews, so gutless a thing Christianity! -then we should in all probability have been converted to Mohammedanism, that cult which glorifies the heroism and which opens up the seventh Heaven to the bold warrior alone. Then the Germanic races would have conquered the world. Christianity alone prevented them from doing so."

              	
            

          


          John H. Haaren says in Famous Men of the Middle Ages:


          
            
              	

              	The battle of Tours, or Poitiers, as it should be called, is regarded as one of the decisive battles of the world. It decided that Christians, and not Moslems, should be the ruling power in Europe. Charles Martel is especially celebrated as the hero of this battle. John Bagnell Bury, writing at the beginning of the 20th century, said "The Battle of Tours has often been represented as an event of the first magnitude for the worlds history, because after this, the penetration of Islam into Europe was finally brought to a standstill.

              	
            

          


          But, as will be seen below, todays historians are very clearly divided on the importance of the battle, and where it should rank in the signal moments of military history.


          


          In Muslim history


          Eastern historians, like their Western counterparts, have not always agreed on the importance of the battle. According to Bernard Lewis, "The Arab historians, if they mention this engagement [the Battle of Tours] at all, present it as a minor skirmish," and Gustave von Grunebaum writes: "This setback may have been important from the European point of view, but for Muslims at the time, who saw no master plan imperilled thereby, it had no further significance." Contemporary Arab and Muslim historians and chroniclers were much more interested in the second Umayyad siege of Constantinople in 718, which ended in a disastrous defeat.


          However, Creasy has claimed: "The enduring importance of the battle of Tours in the eyes of the Moslems is attested not only by the expressions of 'the deadly battle' and 'the disgraceful overthrow' which their writers constantly employ when referring to it, but also by the fact that no more serious attempts at conquest beyond the Pyrenees were made by the Saracens."


          Thirteenth-century Moroccan author Ibn Idhari al-Marrakushi, mentioned the battle in his history of the Maghrib, " al-Bayan al-Mughrib fi Akhbar al-Maghrib." According to Ibn Idhari, "Abd ar-Rahman and many of his men found martyrdom on the balat ash-Shuhada'i ("the path of the martyrs)." Antonio Santosuosso points out in his book Barbarians, Marauders and Infidels: The Ways of Medieval Warfare, on p. 126 "they (the Muslims) called the battle's location, the road between Poitiers and Tours, "the pavement of Martyrs." However, as Henry Coppe has explained, "The same name was given to the battle of Toulouse and is applied to many other fields on which the Moslemah were defeated: they were always martyrs for the faith"


          Khalid Yahya Blankinship has argued that the military defeat at Tours was amongst one of the failures that contributed to the decline of the Umayyad caliphate: "Stretching from Morocco to China, the Umayyad caliphate based its expansion and success on the doctrine of jihad--armed struggle to claim the whole earth for God's rule, a struggle that had brought much material success for a century but suddenly ground to a halt followed by the collapse of the ruling Umayyad dynasty in 750 AD. The End of the Jihad State demonstrates for the first time that the cause of this collapse came not just from internal conflict, as has been claimed, but from a number of external and concurrent factors that exceeded the caliphate's capacity to respond. These external factors began with crushing military defeats at Byzantium, Toulouse and Tours, which led to the Great Berber Revolt of 740 in Iberia and Northern Africa."


          


          Current historical debate on macrohistorical impact of Battle of Tours


          Some modern historians argue that the Battle of Tours was of no great historical significance while others continue to contend that Charles Martel's victory was important in European or even world history.


          


          Supporting the significance of Tours as a world-altering event


          William E. Watson, strongly supports Tours as a macrohistorical event, but distances himself from the rhetoric of Gibbons and Drubeck, writing, for example, of the battle's importance in Frankish, and world, history in 1993:


          
            
              	

              	There is clearly some justification for ranking Tours-Poitiers among the most significant events in Frankish history when one considers the result of the battle in light of the remarkable record of the successful establishment by Muslims of Islamic political and cultural dominance along the entire eastern and southern rim of the former Christian, Roman world. The rapid Muslim conquest of Palestine, Syria, Egypt and the North African coast all the way to Morocco in the seventh century resulted in the permanent imposition by force of Islamic culture onto a previously Christian and largely non-Arab base. The Visigothic kingdom fell to Muslim conquerors in a single battle on the Rio Barbate in 711, and the Hispanic Christian population took seven long centuries to regain control of the Iberian peninsula. The Reconquista, of course, was completed in 1492, only months before Columbus received official backing for his fateful voyage across the Atlantic Ocean. Had Charles Martel suffered at Tours-Poitiers the fate of King Roderick at the Rio Barbate, it is doubtful that a "do-nothing" sovereign of the Merovingian realm could have later succeeded where his talented major domus had failed. Indeed, as Charles was the progenitor of the Carolingian line of Frankish rulers and grandfather of Charlemagne, one can even say with a degree of certainty that the subsequent history of the West would have proceeded along vastly different currents had Abd ar-Rahman been victorious at Tours-Poitiers in 732.

              	
            

          


          Watson adds, "After examining the motives for the Muslim drive north of the Pyrenees, one can attach a macrohistorical significance to the encounter between the Franks and Andalusi Muslims at Tours-Poitiers, especially when one considers the attention paid to the Franks in Arabic literature and the successful expansion of Muslims elsewhere in the medieval period."


          Victorian writer John Henry Haaren says in Famous Men of the Middle Ages, "The battle of Tours, or Poitiers, as it should be called, is regarded as one of the decisive battles of the world. It decided that Christians, and not Moslems, should be the ruling power in Europe." Bernard Grun delivers this assessment in his "Timetables of History," reissued in 2004: "In 732 Charles Martel's victory over the Arabs at the Battle of Tours stems the tide of their westward advance.


          Historian and humanist Michael Grant lists the battle of Tours in the macrohistorical dates of the Roman era. Historian Norman Cantor who specialized in the medieval period, teaching and writing at Columbia and New York University, says in 1993: "It may be true that the Arabs had now fully extended their resources and they would not have conquered France, but their defeat (at Tours) in 732 put a stop to their advance to the north."


          Military historian Robert W. Martin considers Tours "one of the most decisive battles in all of history." Additionally, historian Hugh Kennedy says "it was clearly significant in establishing the power of Charles Martel and the Carolingians in France, but it also had profound consequences in Muslim Spain. It signaled the end of the ghanima (booty) economy."


          Military Historian Paul Davis argued in 1999, "had the Muslims been victorious at Tours, it is difficult to suppose what population in Europe could have organized to resist them." Likewise, George Bruce in his update of Harbottle's classic military history Dictionary of Battles maintains that "Charles Martel defeated the Moslem army effectively ending Moslem attempts to conquer western Europe."


          Antonio Santosuosso puts forth an interesting modern opinion on Charles, Tours, and the subsequent campaigns against Rahman's son in 736-737. Santosuosso presents a compelling case that these later defeats of invading Muslim armies were at least as important as Tours in their defence of Western Christendom and the preservation of Western monasticism, the monasteries of which were the centers of learning which ultimately led Europe out of her Middle Ages. He also makes a compelling argument, after studying the Arab histories of the period, that these were clearly armies of invasion, sent by the Caliph not just to avenge Tours, but to begin the conquest of Christian Europe and bring it into the Caliphate.


          


          Objecting to the significance of Tours as a world-altering event


          Other historians disagree with this assessment. Alessandro Barbero writes, "Today, historians tend to play down the significance of the battle of Poitiers, pointing out that the purpose of the Arab force defeated by Charles Martel was not to conquer the Frankish kingdom, but simply to pillage the wealthy monastery of St-Martin of Tours". Similarly, Tomaž Mastnak writes:


          
            
              	

              	Modern historians have constructed a myth presenting this victory as having saved Christian Europe from the Muslims. Edward Gibbon, for example, called Charles Martel the savior of Christendom and the battle near Poitiers an encounter that changed the history of the world... This myth has survived well into our own times... Contemporaries of the battle, however, did not overstate its significance. The continuators of Fredegar's chronicle, who probably wrote in the mid-eighth century, pictured the battle as just one of many military encounters between Christians and Saracens - moreover, as only one in a series of wars fought by Frankish princes for booty and territory... One of Fredegar's continuators presented the battle of Poitiers as what it really was: an episode in the struggle between Christian princes as the Carolingians strove to bring Aquitaine under their rule.

              	
            

          


          The Christian Lebanese-American historian Philip Hitti believes that "In reality nothing was decided on the battlefield of Tours. The Moslem wave, already a thousand miles from its starting point in Gibraltar - to say nothing about its base in al-Qayrawan - had already spent itself and reached a natural limit."


          The view that the battle has no great significance is perhaps best summarized by Franco Cardini says in Europe and Islam


          
            
              	

              	Although prudence needs to be exercised in minimizing or 'demythologizing' the significance of the event, it is no longer thought by anyone to have been crucial. The 'myth' of that particular military engagement survives today as a media clich, than which nothing is harder to eradicate. It is well known how the propaganda put about by the Franks and the papacy glorified the victory that took place on the road between Tours and Poitiers...

              	
            

          


          In their introduction to The Reader's Companion to Military History Robert Cowley and Geoffrey Parker summarise this side of the modern view of the Battle of Tours by saying The study of military history has undergone drastic changes in recent years. The old drums-and-bugles approach will no longer do. Factors such as economics, logistics, intelligence, and technology receive the attention once accorded solely to battles and campaigns and casualty counts. Words like "strategy" and "operations" have acquired meanings that might not have been recognizable a generation ago. Changing attitudes and new research have altered our views of what once seemed to matter most. For example, several of the battles that Edward Shepherd Creasy listed in his famous 1851 book The Fifteen Decisive Battles of the World rate hardly a mention here, and the confrontation between Muslims and Christians at Poitiers-Tours in 732, once considered a watershed event, has been downgraded to a raid in force."


          


          Conclusion


          A number of modern historians and writers in other fields agree with Watson, and continue to maintain that this Battle was one of history's pivotal events. Professor of religion Huston Smith says in The World's Religions: Our Great Wisdom Traditions "But for their defeat by Charles Martel in the Battle of Tours in 733, the entire Western world might today be Muslim." Historian Robert Payne on page 142 in "The History of Islam" said "The more powerful Muslims and the spread of Islam were knocking on Europes door. And the spread of Islam was stopped along the road between the towns of Tours and Poitiers, France, with just its head in Europe."


          Popular conservative military historian Victor Davis Hanson shares his view about the battle's macrohistorical placement:


          
            
              	

              	Recent scholars have suggested Poitiers, so poorly recorded in contemporary sources, was a mere raid and thus a construct of western mythmaking or that a Muslim victory might have been preferable to continued Frankish dominance. What is clear is that Poitiers marked a general continuance of the successful defense of Europe, (from the Muslims). Flush from the victory at Tours, Charles Martel went on to clear southern France from Islamic attackers for decades, unify the warring kingdoms into the foundations of the Carolingian Empire, and ensure ready and reliable troops from local estates.".

              	
            

          


          Paul Davis, another modern historian who addresses both sides in the debate over whether or not this Battle truly determined the direction of history, as Watson claims, or merely was a relatively minor raid, as Cardini writes, says "whether Charles Martel saved Europe for Christianity is a matter of some debate. What is sure, however, is that his victory ensured that the Franks would dominate Gaul for more than a century."


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Battle_of_Tours"
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              The Battle of Trafalgar, as seen from the mizzen starboard shrouds of the Victory by J. M. W. Turner (oil on canvas, 1806 to 1808)
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              	27 ships of the line and 6 others.

              	
                France: 18 ships of the line and 8 others.

                Spain: 15 ships of the line
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                449 dead,

                1,246 wounded

                

                Total: 1,695

              

              	
                7,000 captured,

                21 ships captured,

                1 ship destroyed

                France: 2,218 dead,
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                Spain: 1,025 dead,
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          The Battle of Trafalgar was a historic sea battle between the British Royal Navy fleet of 27 ships of the line which defeated the combined fleets of the French Navy and Spanish Navy of 33 ships of the line. It was fought on 21 October 1805 west of Cape Trafalgar in south-west Spain.


          The French and Spanish lost 22 ships, while the British lost none in the most decisive naval engagement of the Napoleonic Wars. The British commander Admiral Lord Nelson died late in the battle. Since then he has been considered one of Britain's greatest naval heroes.


          The combined French-Spanish fleet was commanded by French Admiral Pierre Villeneuve, under whose command was the Spanish Admiral Federico Gravina commanding the Spanish fleet, who also died months after the battle due to the wounds he received.


          It was part of the War of the Third Coalition, and a pivotal naval battle of the 19th century. The British victory spectacularly confirmed the naval supremacy that Britain had established during the 18th century. However, by the time it was fought, Napoleon had abandoned his plans to invade southern England and instead was defeating the other two major powers of the time, Austria and Russia in Central Europe.


          


          Origins


          In 1805, the First French Empire, under Napoleon, was the dominant military land power on the European continent, while the British Royal Navy controlled the seas. During the course of the war, the British imposed a naval blockade on France, which affected trade and kept the French from fully mobilizing their own naval resources. Despite several successful evasions of the blockade by the French navy, it failed to inflict a major defeat upon the British. The British were able to attack French interests at home and abroad with relative ease.


          Meanwhile the French built the so-called Continental System which disallowed any trade whatsoever for the British with the European Continent with the net result and effect that the British trade was frozen out of Europe as the French controlled all major European ports except the Prussian ones. Thus Britain was eventually forced to attack Napoleon on land.


          When the Third Coalition declared war on France after the short-lived Peace of Amiens, Napoleon Bonaparte was determined to invade Britain. To do so, he needed to ensure that the Royal Navy would be unable to disrupt the invasion flotilla, which would require control of the English Channel.


          The main French fleets were at Brest in Brittany and at Toulon on the Mediterranean coast. Other ports on the French Atlantic coast contained smaller squadrons. France and Spain were allied, so the Spanish fleet based in Cdiz and Ferrol was also available.


          The British possessed an experienced and well-trained corps of naval officers. By contrast, most of the best officers in the French navy had either been executed or dismissed from the service during the early part of the French Revolution. As a result, Vice-Admiral Pierre-Charles Villeneuve was the most competent senior officer available to command Napoleon's Mediterranean fleet. However, Villeneuve had shown a distinct lack of enthusiasm to face Nelson and the Royal Navy after the defeat at the Battle of the Nile.


          Napoleon's naval plan in 1805 was for the French and Spanish fleets in the Mediterranean and Cdiz to break through the blockade and join forces in the West Indies. They would then return, assist the fleet in Brest to emerge from the blockade, and together clear the English Channel of Royal Navy ships, ensuring a safe passage for the invasion barges. The plan seemed good on paper but as the war wore on, Napoleon's unfamiliarity with naval strategy and ill-advised naval commanders continued to haunt the French.


          


          West Indies


          Early in 1805, Admiral Lord Nelson commanded the British fleet blockading Toulon. Unlike William Cornwallis, who maintained a tight blockade of Brest with the Channel Fleet, Nelson adopted a loose blockade in hopes of luring the French out for a major battle. However, Villeneuve's fleet successfully evaded Nelson's when his forces were blown off station by storms. While Nelson was searching the Mediterranean for him, Villeneuve passed through the Straits of Gibraltar, rendezvoused with the Spanish fleet, and sailed as planned to the West Indies. Once Nelson realised that the French had crossed the Atlantic Ocean, he set off in pursuit.


          


          Cdiz


          Villeneuve returned from the West Indies to Europe, intending to break the blockade at Brest, but after two of his Spanish ships were captured during the Battle of Cape Finisterre by a squadron under Vice-Admiral Sir Robert Calder, Villeneuve abandoned this plan and sailed back to Ferrol.


          Napoleon's invasion plans for England depended entirely on having a sufficiently large number of ships of the line before Boulogne, France. This would require Villeneuve's force of 32 ships to join Vice-Admiral Ganteaume's force of 21 ships at Brest, along with a squadron of 5 ships under Captain Allemand, which would have given him a combined force of 58 ships of the line.


          When Villeneuve set sail from Ferrol on 10 August, he was under strict orders from Napoleon to sail northward toward Brest. Instead, he worried that the British were observing his manoeuvres, so on 11 August he sailed southward towards Cdiz on the southwestern coast of Spain. With no sign of Villeneuve's fleet by 26 August, the three French army corps invasion force near Boulogne broke camp and marched to Germany, where it would become fully engaged.


          The same month, Nelson returned home to England after two years of duty at sea, for some well-earned rest. He remained ashore for 25 busy days, and was warmly received by his countrymen, who were understandably nervous about a possible French invasion. Word reached England on 2 September about the combined French and Spanish fleet in the harbour of Cdiz. Nelson had to wait until 15 September before his ship HMS Victory was ready to sail.


          On 15 August, Cornwallis made the fateful decision to detach 20 ships of the line from the fleet guarding the Channel and to have them sail southward to engage the enemy forces in Spain. This left the Channel somewhat denuded of ships, with only eleven ships of the line present. However, this detached force formed the nucleus of the British fleet that would fight at Trafalgar. Initially this fleet was placed under the command of Vice-Admiral Calder, reaching Cdiz on 15 September. Nelson joined the fleet on 29 September to take command.


          The British fleet used frigates to keep a constant watch on the harbour, while the main force remained out of sight 50 miles (80 km) west of the shore. Nelson's hope was to lure the combined Franco-Spanish force out and engage them in a "pell-mell battle". The force watching the harbour was led by Captain Blackwood, commanding HMS Euryalus. He was brought up to a strength of seven ships (five frigates and two schooners) on 8 October.


          


          Supply situation


          At this point, Nelson's fleet badly needed provisioning. On 2 October, five ships of the line, Queen, Canopus, Spencer, Zealous, Tigre, and the frigate Endymion were dispatched to Gibraltar under Rear-Admiral Louis for supplies. These ships were later diverted for convoy duty in the Mediterranean, whereas Nelson had expected them to return. Other British ships continued to arrive, and by 15 October the fleet was up to full strength for the battle. Although it was a significant loss, once the first-rate Royal Sovereign had arrived, Nelson allowed Calder to sail for home in his flagship, the 98-gun Prince of Wales. Calder's apparent lack of aggression during the engagement off Cape Finisterre on July 22 had caused the Admiralty to recall him for a court martial and he would normally have been sent back to Britain in a smaller ship.


          Meanwhile, Villeneuve's fleet in Cdiz was also suffering from a serious supply shortage that could not be readily rectified by the cash-strapped French. The blockades maintained by the British fleet had made it difficult for the allies to obtain stores and their ships were ill fitted. Villeneuve's ships were also more than two thousand men short of the force needed to sail. These were not the only problems faced by the Franco-Spanish fleet. The main French ships of the line had been kept in harbour for years by the British blockades with only brief sorties. The hasty voyage across the Atlantic and back used up vital supplies and was no match for the British fleet's years of experience at sea and training. The French crews contained few experienced sailors, and as most of the crew had to be taught the elements of seamanship on the few occasions when they got to sea, gunnery was neglected. Villeneuve's supply situation began to improve in October, but news of Nelson's arrival made Villeneuve reluctant to leave port. Indeed, his captains had held a vote on the matter and decided to stay in the harbour.


          On the 16th of September, Napoleon gave orders for the French and Spanish ships at Cadiz to put to sea at the first favourable opportunity, join with seven Spanish ships of the line then at Cartagena, go to Naples, and land the soldiers they carried to reinforce his troops there, and fight with decisive action if they met a British fleet of inferior numbers.


          


          Nelson's battle plan


          Prevailing tactical orthodoxy at the time involved manoeuvring to approach the enemy fleet in a single line of battle and then engaging in parallel lines. Before this time the fleets had usually been involved in a mele with the fleets becoming mixed together. One of the reasons for the development of the line of battle was to help the admiral control the fleet. If all the ships were in line, signalling in battle became possible. The line also had defensive properties, allowing either side to disengage by breaking away in formation. If the attacker chose to continue combat their line would be broken as well. Often this latter tactic led to inconclusive battles or allowed the losing side to reduce its losses. Nelson wished to see a conclusive battle.


          His solution to the problem was to deliberately cut the opposing line in two. Approaching in two columns sailing directly at the enemy, one near the centre of the opposing line and one near the trailing end, his ships would break the enemy formation in half, surround that half, and force them to fight to the end. Nelson specifically hoped to cut the line just in front of the flagship: the isolated ships in front of the break would not be able to see the flagship's signals, hopefully taking them out of combat while they reformed. The intention of going straight at the enemy echoed the tactics used by Admiral Duncan at the Battle of Camperdown and Admiral Jervis at the Battle of Cape St. Vincent, both in 1797.


          The plan had three principal advantages. Firstly, it would allow the British fleet to close with the French-Spanish fleet as quickly as possible, reducing the chance that it would be able to escape without fighting. Secondly, it would quickly bring on a mle and frantic battle by breaking the French-Spanish line and inducing a series of individual ship-to-ship fights, in which the British were likely to prevail. Nelson knew that the better seamanship, faster gunnery, and higher morale of his crews had decisive advantages that could not be compensated for by any amount of bravery on the part of their opponents. Thirdly, it would bring a decisive concentration on the rear of the French-Spanish fleet. The ships in the van of the enemy fleet would have to turn back to support the rear, an effort which would take a long time.


          The main drawback of attacking head on was that the Franco-Spanish ships would be able to maintain a raking broadside fire on the bows of the leading British ships as they approached, to which the British ships would be unable to reply. Nelson, however, was well aware that French and Spanish gunners were ill-trained, would in all probability be supplemented with soldiers, and would have difficulty firing accurately from a moving gun platform. After all the Combined Fleet was sailing across a heavy swell, which caused the ships to roll heavily and exacerbated the problem. Nelson's plan was indeed a gamble, but a carefully calculated one.


          During the period of blockade off the coast of Spain in October, Nelson instructed his captains as to how he meant to fight the approaching battle over two dinners aboard Victory. The governing principles of his instructions were that the order of sailing, in which the fleet was arranged when the enemy was first sighted, was to be the order of ensuing battle, so that no time would be wasted in forming a precise line. The attack was to be made in two bodies, of which one, to be led by the second in command, Collingwood, was to throw itself on the rear of the enemy, while the other, led by Nelson, was to take care of the centre and vanguard. In preparation for the battle, Nelson ordered the ships of his fleet painted in a distinctive yellow and black pattern (later known as the Nelson Chequer) that would make them easy to distinguish from their opponents.


          Nelson was careful to point out that something had to be left to chance. Nothing is sure in a sea fight beyond all others, and he left his captains free from all hampering rules by telling them that "No captain can do very wrong if he places his ship alongside that of the enemy." In short, the execution was to be as circumstances dictated, subject to the guiding rule that the enemy's rear was to be cut off and superior force concentrated on that part of the enemy's line.


          Admiral Villeneuve himself expressed his belief that Nelson would use some sort of unorthodox attack, stating specifically that he believed he would drive right at his lines. But his long game of cat and mouse with Nelson had worn him down, and he was suffering from a loss of nerve. Arguing that the inexperience of his officers meant he would not be able to maintain formation in more than one group, he chose to do nothing to counter an accurate assessment of Nelson's intentions.


          


          Departure


          On 18 October 1805, Villeneuve received a letter informing him that Vice-Admiral Franois Rosily had arrived in Madrid with orders to take command. At the same time, he received intelligence that a detachment of six British ships (Admiral Louis's squadron) had docked at Gibraltar. Stung by the prospect of being disgraced before the fleet, Villeneuve resolved to go to sea before his successor could reach Cadiz. Following a gale on 18 October, the fleet began a rapid scramble to set sail.


          The weather, however, suddenly turned calm following a week of gales. This slowed the progress of the fleet departing the harbour, giving the British plenty of warning. Villeneuve had drawn up plans to form a force of four squadrons, each containing both French and Spanish ships. Following their earlier vote to stay put, the captains were reluctant to leave Cdiz and as a result they failed to follow Villeneuve's orders closely (Villeneuve had reportedly become despised by many of the fleet's officers and crew). As a result, the fleet straggled out of the harbour in no particular formation.


          It took most of 20 October for Villeneuve to get his fleet organised, and it set sail in three columns for the Straits of Gibraltar to the south-east. That same evening, the ship Achille spotted a force of 18 British ships of the line in pursuit. The fleet began to prepare for battle and during the night they were ordered into a single line. The following day Nelson's fleet of 27 ships of the line and four frigates was spotted in pursuit from the north-west with the wind behind it. Villeneuve again ordered his fleet into three columns, but soon changed his mind and ordered a single line. The result was a sprawling, uneven formation.


          The British fleet was sailing, as they would fight, under signal 72 hoisted on Nelson's flagship. At 5:40 a.m., the British were about 21 miles (34 km) to the north-west of Cape Trafalgar, with the Franco-Spanish fleet between the British and the Cape. At 6 a.m. that morning, Nelson gave the order to prepare for battle.


          At 8 a.m., Villeneuve ordered the fleet to wear together and turn back for Cdiz. This reversed the order of the Allied line, placing the rear division under Rear-Admiral Pierre Dumanoir le Pelley in the vanguard. The wind became contrary at this point, often shifting direction. The very light wind rendered manoeuvring virtually impossible for all but the most expert crews. The inexperienced crews had difficulty with the changing conditions, and it took nearly an hour and a half for Villeneuve's order to be completed. The French and Spanish fleet now formed an uneven, angular crescent, with the slower ships generally leeward and closer to the shore.
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          By 11 a.m. Nelson's entire fleet was visible to Villeneuve, drawn up in two parallel columns. The two fleets would be within range of each other within an hour. Villeneuve was concerned at this point about forming up a line, as his ships were unevenly spaced and in an irregular formation. The French-Spanish fleet was drawn out nearly five miles (8 km) long as Nelson's fleet approached.


          As the British drew closer, they could see that the enemy was not sailing in a tight order, but rather in irregular groups. Nelson could not immediately make out the French flagship as the French and Spanish were not flying command pennants.


          The six British ships dispatched earlier to Gibraltar had not returned, so Nelson would have to fight without them. He was outnumbered and outgunned, nearly 30,000 men and 2,568 guns to his 17,000 men and 2,148 guns. The Franco-Spanish fleet also had six more ships of the line, and so could more readily combine their fire. There was no way for some of Nelson's ships to avoid being "doubled on" or even "trebled on".


          


          Battle
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          The battle progressed largely according to Nelson's plan. At 11:45, Nelson sent the famous flag signal, "England expects that every man will do his duty" He had instructed his signal officer, Lieutenant John Pasco, to signal to the fleet the message "England confides [i.e. is confident] that every man will do his duty." Pasco suggested to Nelson that expects be substituted for confides, since the former word was in the signal book, whereas confides would have to be spelled out letter-by-letter. Nelson agreed to the change.


          
            
              	

              	His Lordship came to me on the poop, and after ordering certain signals to be made, about a quarter to noon, he said, "Mr. Pasco, I wish to say to the fleet, ENGLAND CONFIDES THAT EVERY MAN WILL DO HIS DUTY" and he added "You must be quick, for I have one more to make which is for close action." I replied, "If your Lordship will permit me to substitute the confides for expects the signal will soon be completed, because the word expects is in the vocabulary, and confides must be spelt," His Lordship replied, in haste, and with seeming satisfaction, "That will do, Pasco, make it directly."

              	
            

          


          The term England was widely used at the time to refer to the United Kingdom, though the British fleet included significant contingents from Ireland, Scotland and Wales as well as England. Unlike the photographic depiction, this signal would have been shown on the mizzen mast only and would have required 12 'lifts'.


          As the battle opened, the French and Spanish were in a ragged curved line headed north. As planned, the British fleet was approaching the Franco-Spanish line in two columns. Leading the northern, windward column in his 104-gun flagship Victory was Nelson, while Collingwood in the 100-gun Royal Sovereign led the second, leeward, column. As the two British columns approached from the west at nearly a right angle. Nelson led his line into a feint toward the van of the Franco-Spanish fleet and then abruptly turned toward the actual point of attack. Collingwood altered the course of his column slightly so that the two lines converged at this line of attack.


          Just before his column engaged the allied forces, Collingwood said to his officers, "Now, gentlemen, let us do something today which the world may talk of hereafter". Because the winds were very light during the battle, all the ships were moving extremely slowly, and the foremost British ships were under heavy fire from several of the enemy ships for almost an hour before their own guns could bear.
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          At noon, Villeneuve sent the signal "engage the enemy", and Fougueux fired her first trial shot at Royal Sovereign. Royal Sovereign had all sails out and, having recently had her bottom cleaned, outran the rest of the British fleet. As she approached the allied line, she came under fire from Fougueux, Indomptable, San Justo and San Leandro, before breaking the line just astern of Admiral Alava's flagship Santa Ana, into which she fired a devastating double-shotted raking broadside.


          The second ship in the British lee column, Belleisle, was engaged by L'Aigle, Achille, Neptune and Fougueux; she was soon completely dismasted, unable to manoeuvre and largely unable to fight, as her sails blinded her batteries, but kept flying her flag for 45 minutes until the following British ships came to her rescue.
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          For 40 minutes, Victory was under fire from Hros, Santsima Trinidad, Redoutable and Neptune; although many shots went astray others killed and wounded a number of her crew and shot away her wheel, so that she had to be steered from her tiller belowdecks. Victory could not yet respond. At 12:45, Victory cut the enemy line between Villeneuve's flagship Bucentaure and Redoutable. Victory came close to the Bucentaure, firing a devastating raking broadside through her stern which killed and wounded many on her gundecks. Villeneuve thought that boarding would take place, and with the Eagle of his ship in hand, told his men: "I will throw it onto the enemy ship and we will take it back there!" However Admiral Nelson of Victory engaged the 74 gun Redoutable. Bucentaure was left to be dealt with by the next three ships of the British windward column Temeraire, Conqueror and Neptune.
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          A general mle ensued and, during that fight, Victory locked masts with the French Redoutable. The crew of the Redoutable, which included a strong infantry corps (with 3 captains and 4 lieutenants), gathered for an attempt to board and seize the Victory. A musket bullet fired from the mizzentop of the Redoutable struck Nelson in the left shoulder and passed through his spine at the sixth and seventh thorax vertebrae lodging two inches below his right scapula in the muscles of his back. Nelson exclaimed, "They finally succeeded, I am dead." He was carried below decks.
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          Victory ceased fire, the gunners having been called on the deck to fight the capture but were repelled to the below decks by French grenades. As the French were preparing to board Victory, the Temeraire, the second ship in the British windward column, approached from the starboard bow of the Redoutable and fired on the exposed French crew with a carronade, causing many casualties.


          At 13:55, Captain Lucas, of the Redoutable, with 99 fit men out of 643 and severely wounded himself, surrendered. The French Bucentaure was isolated by the Victory and Temeraire, and then engaged by Neptune, Leviathan and Conqueror; similarly, the Santsima Trinidad was isolated and overwhelmed, surrendering after three hours.
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          As more and more British ships entered the battle, the ships of the allied centre and rear were gradually overwhelmed. The allied van, after long remaining quiescent, made a futile demonstration and then sailed away. The British took 22 vessels of the Franco-Spanish fleet and lost none. Among the taken French ships were the L'Aigle, Algsiras, Berwick, Bucentaure, Fougueux, Intrpide, Redoutable, and Swiftsure. The Spanish ships taken were Argonauta, Bahama, Monarca, Neptuno, San Agustn, San Ildefonso, San Juan Nepomuceno, Santsima Trinidad, and Santa Ana. Of these, Redoutable sank, Santsima Trinidad and Argonauta were scuttled by the British and later sank, Achille exploded, Intrpide and San Augustn burned, and L'Aigle, Berwick, Fougueux, and Monarca were wrecked in a gale following the battle.


          As Nelson lay dying, he ordered the fleet to anchor as a storm was predicted. However, when the storm blew up many of the severely damaged ships sank or ran aground on the shoals. A few of them were recaptured by the French and Spanish prisoners overcoming the small prize crews or by ships sallying from Cdiz. Admiral Nelson's final words were: 'Thank God, I have done my duty". He died at about 16:30, as the battle that would make him a legend was ending in favour of the British.
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              	Data for this chart are in Trafalgar order of battle and casualties.

              Blue = French (the two ships that took no casualties were both French.)

              Red = Spanish

              The number is the order in the line.

              	Data for this chart are in Trafalgar order of battle and casualties.

              Yellow = HMS Africa

              Green = The Weather Column, led by Nelson

              Grey = Lee Column, led by Collingwood

              The number, is the order in the column.
            

          


          


          Aftermath


          Only eleven ships regained Cdiz, and of those only five were considered seaworthy. Under captain Julien Cosmao, they set sail two days later and attempted to re-take some of the British prizes; they succeeded in re-capturing two ships, and forced Collingwood to scuttle a number of his prizes.


          The four van ships which escaped with Dumanoir were taken on November 4 by Sir Richard Strachan at the Battle of Cape Ortegal.


          When Rosily arrived in Cdiz, he found only five French ships remained rather than the 18 he was expecting. The surviving ships remained bottled up in Cdiz until 1808, when Napoleon invaded Spain. The French ships were then seized by the Spanish forces and put into service against France.


          HMS Victory made its way to Gibraltar for repairs carrying on board the body of Admiral Nelson. It put into Rosia Bay, Gibraltar and after emergency repairs were carried out it returned to England. Many of the injured crew were brought ashore at Gibraltar and treated in the Naval Hospital. Those that subsequently died from injuries sustained at the Battle are buried in and near the Trafalgar Cemetery, at the south end of Main Street, Gibraltar.


          All of the Royal Marine Corps officers in HMS Victory were killed, leaving the Sergeant Major of Marines (who was first by Nelson's side when he was hit) in command of Victory's Marine detachment.


          The Battle took place the very day after the Battle of Ulm, and Napoleon did not hear about it for a few weeks - the Grande Arme had left Boulogne to meet Britain's allies before they could muster a huge force. He had tight control over the Paris media and kept the defeat a closely guarded secret. In a propaganda move, the battle was declared a "spectacular victory" by the French and Spanish.


          Vice-Admiral Villeneuve was taken prisoner aboard his flagship and taken back to England. After his parole in 1806 and return to France, Villeneuve was found in his inn room during a stop on the way to Paris stabbed six times in the chest with a dining knife. While the verdict was that he had committed suicide, he was very likely murdered on the orders of Napoleon. Villeneuve had fallen from favour with Napoleon before Trafalgar and it was rumoured he was to be relieved of command. Losing the battle resulted in further disfavour with Napoleon.


          Less than two months later, the War of the Third Coalition ended with a decisive French victory over Russia and Austria, Britain's allies, at the Battle of Austerlitz. Prussia decided not to join the Coalition and, for a while, France was at peace again. However, it could no longer challenge Britain at sea. Napoleon instead established the Continental System in an attempt to deny Britain trade with the continent.


          


          Consequences
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          Following the battle, the Royal Navy was never again seriously challenged by the French fleet in a large-scale engagement. Napoleon had already abandoned his plans of invasion before the battle and they were never revived. The battle did not mean however that the French naval challenge to Britain was over. First, as the French control over the continent expanded, Britain had to take active steps in 1807 and 1808 to prevent the ships of smaller European navies from falling into French hands. This effort was largely successful, but did not end the French threat as Napoleon instituted a large scale shipbuilding program that produced a fleet of 80 ships of the line at the time of his fall from power in 1814, with more building. In comparison Britain had 99 ships of the line in active commission in 1814, and this was close to the maximum that could be supported. Given a few more years, the French could have realised their plans to commission 150 ships of the line and again challenge the Royal Navy, compensating for the inferiority of their crews with sheer numbers. For almost 10 years after Trafalgar the Royal Navy maintained close blockade of French bases and anxiously observed the growth of the French fleet. In the end, Napoleon's Empire was destroyed before the ambitious buildup could be completed.


          Nelson became - and remains - Britain's greatest naval war hero, and an inspiration to the Royal Navy, yet his unorthodox tactics were only infrequently emulated by later generations. The first monument to be erected in Britain to commemorate Nelson was raised on Glasgow Green in 1806, possibly preceded by a monument at Taynuilt, near Oban dated 1805, both also commemorating the many Scots crew and captains at the battle. The 44 m (144 ft) tall Nelson Monument on Glasgow Green was designed by David Hamilton and paid for by public subscription. Around the base are the names of his famous victories: Aboukir (1798), Copenhagen (1801) and Trafalgar (1805). In 1808, Nelson's Pillar was erected in Dublin to commemorate Nelson and his achievements (many sailors at Trafalgar had been Irish), and remained until it was blown up by "Old IRA" members in 1966. Nelson's Monument in Edinburgh was built between 1807 and 1815 in the form of an upturned telescope, and in 1853 a time ball was added which still drops at noon GMT to give a time signal to ships in Leith and the Firth of Forth. In summer this coincides with the one o'clock gun being fired. The Britannia Monument in Great Yarmouth was raised by 1819


          London's famous Trafalgar Square was named in honour of his victory, and Nelson's statue on Nelson's Column, finished in 1843, towers triumphantly over it.


          The disparity in losses has been attributed by some historians less to Nelson's daring tactics, than to the difference in fighting readiness of the two fleets. Nelson's fleet was made up of ships of the line which had spent considerable amount of sea time during months of blockades of French ports, whilst the French fleet had generally been at anchor in port. However, Villeneuve's fleet had just spent months at sea crossing the Atlantic twice, which supports the proposition that the main difference between the two fleets' combat effectiveness was the morale of the leaders. The daring tactics employed by Nelson were to ensure a strategically decisive result. The results vindicated his naval judgement.


          The Royal Navy proceeded to dominate the seas for the remaining years of sail. Although the victory at Trafalgar was typically given as the reason at the time, modern analysis by historians such as Paul Kennedy suggests that relative economic strength was a more important underlying cause of British naval mastery.


          An anecdotal consequence, related to Trafalgar, is that French Navy officers have not been called "sir" ever since, supposedly due to Napoleon's disgust at his great fleet having been so comprehensively beaten.


          [bookmark: 200th_anniversary]


          200th anniversary
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          In 2005, a series of events around the UK, as part of the Sea Britain theme, marked the bicentenary. The 200th anniversary of the battle was also marked by six days of celebrations in Portsmouth during June and July, and at St Paul's Cathedral (where Nelson is entombed) and in Trafalgar Square in London in October ( T Square 200), as well as across the rest of the UK.


          On 28 June, the Queen was involved in the biggest Fleet Review in modern times in the Solent, in which 167 ships from 35 nations took part. The Queen inspected the international fleet from the Antarctic patrol ship HMS Endurance. The fleet included six carriers: Charles De Gaulle, Illustrious, Invincible, Ocean, Prncipe de Asturias and Saipan.


          The frigate Grand Turk played the part of HMS Victory in a symbolic re-enactment of the battle.


          Lapenotiere's historic voyage in HMS Pickle bringing the news of victory from the fleet to Falmouth and thence by post chaise to the Admiralty in London, was commemorated by the New Trafalgar Dispatch and Trafalgar Way celebrations, from July to September, in which an actor played the part of Lapenotiere and reenacted the historic journey.


          On 21 October, naval manoeuvres were conducted in Trafalgar Bay, near Cadiz, involving a combined fleet from Britain, Spain and France. Many descendants of those men who fought and died in these waters, including members of Nelson's family, were present at the ceremony.


          


          In popular culture
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            	In the Richard Sharpe series of novels (specifically Sharpe's Trafalgar) by Bernard Cornwell, Sharpe finds himself at the Battle of Trafalgar aboard the fictitious HMS Pucelle, following a complicated series of events which began in India.

          


          
            	In 1805, one of the Nathaniel Drinkwater series of novels by Richard Woodman. Drinkwater is a prisoner aboard the French flagship Bucentaure.

          


          
            	Trafalgar, a book about the battle of the same name, opens the series of novels Episodios Nacionales by Benito Prez Galds.

          


          
            	In the alternate history collection Alternate Generals, John W. Mina's short story "Vive l'Amiral" posits Admiral Nelson fleeing an English debtor's prison, ending up in France and leading Napoleon's navy to victory at Trafalgar.

          


          
            	Spanish writer Arturo Prez-Reverte has published the novel Cape Trafalgar (Cabo Trafalgar, ed. Alfaguara 2004, in Spanish).

          


          
            	Recently an Alexandre Dumas, pre novel was discovered entitled Le Chevalier de Sainte-Hermine. The book is an adventure story set in the Napoleonic Era in which the main character is alleged to be the one who shot Nelson.

          


          
            	In the final episode of the third series of the BBC historical sitcom Blackadder "Duel and Duality", the Duke of Wellington ( Stephen Fry) informs Blackadder ( Rowan Atkinson) (disguised as the Prince Regent) that Nelson is stationed in Alaska "in case Boney should try and trick us by coming via the North Pole". Blackadder suggests that the Royal Navy block the French from leaving the Mediterranean at Trafalgar - something Wellington declares he will mention to Nelson.

          


          
            	In the Horatio Hornblower series, by C.S. Forester, Hornblower is given the task of delivering false orders to Villeneuve. Since Hornblower speaks fluent French and Spanish, he is successful in his mission. Villeneuve sends his fleet out of Cadiz and to the destruction that takes place at Trafalgar. Even though Hornblower does not participate in the battle itself, he is put in charge of Admiral Nelson's funeral in England. These events take place at the end of Hornblower and the Crisis and at the beginning of Hornblower and the Atropos.

          


          
            	In The League of Extraordinary Gentlemen: Black Dossier, Hornblower is mentioned as being the British commander at the Battle of Trafalgar (taking the position of the historical Nelson) and with "Hornblower's Column" being built in London to commemorate his role in the battle.

          


          
            	In the novel Honour This Day from the what is known as the Richard Bolitho series by Alexander Kent, Bolitho's squadron is sent first to the West Indies with the task of intercepting a Spanish quota ship and, then, in 1805 to the Mediterranean, to prevent reinforcements from reaching the Combined Fleet at Trafalgar

          


          
            	In the Star Trek: The Next Generation episode " The Best of Both Worlds", Captain Jean-Luc Picard discusses the traditions of touring a ship before battle with his bartender and confidant, Guinan, and mentions Horatio Nelson and the Battle of Trafalgar. In the film Star Trek Generations, Picard reveals that one of his ancestors fought at Trafalgar (it was never made clear for which side, although Picard is originally from France).

          


          
            	In Louis A. Meyer's Under the Jolly Roger, the third Bloody Jack novel, the heroine, Jacky Faber, cross-dressing English-woman and Lieutenant in the British Royal Navy, is captured as a pirate by British forces on the eve of the battle. Her ship is destroyed, but she escapes from the brig in time to "man" the guns in grim action against the Redoutable.

          


          
            	In the manga and anime One Piece the pirate captain Trafalgar Law is named after the Battle of Trafalgar.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Battle_of_Trafalgar"
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        Battle of Warsaw (1920)


        
          

          
            
              	Battle of Warsaw
            


            
              	Part of the Polish-Bolshevik War
            


            
              	
                
                  
                    	Date

                    	August 13 - August 25, 1920
                  


                  
                    	Location

                    	near Warsaw, Poland
                  


                  
                    	Result

                    	Decisive Polish victory
                  

                

              
            


            
              	Belligerents
            


            
              	[image: ] Second Polish Republic

              	[image: ] Bolshevist Russia
            


            
              	Commanders
            


            
              	Jzef Piłsudski

              Tadeusz Rozwadowski

              Władysław Sikorski

              	Leon Trotsky

              Mikhail Tukhachevski

              Semyon Budyonny
            


            
              	Strength
            


            
              	113,000123,000

              	104,000140,000
            


            
              	Casualties and losses
            


            
              	4,500 dead

              22,000 wounded

              10,000 missing

              	15,00025,000 dead, wounded, or missing

              65,00066,000 captured

              30,00035,000 interned in East Prussia
            

          


          
            
              	
                
                  
                    	
                      
Polish-Soviet War
                    
                  


                  
                    	
                  


                  
                    	
                      
                        1919

                        Target Vistula Bereza Kartuska Pińsk Lida Vilna Minsk 1st Berezina Daugavpils


                        1920

                        Latyczw Mozyr Korosteń Koziatyn 2nd Berezina Kiev Wołodarka Głębokie Mironwka Olszanica Żywotw Miedwiedwka Dziunkw Wasylkowce Bystrzyk 1st Brześć 1st Grodno 1st Niemen Boryspol Auta Dubno Kobryn Łomża Brody Dęblin Nasielsk Serock Radzymin Warsaw Płock Wkra Cycw Ciechanw Lww Zadwrze Mława Białystok Komarw Dytiatyn 2nd Niemen 2nd Grodno 2nd Brześć Mołodeczno 2nd Minsk

                      

                    
                  

                

              
            

          


          The Battle of Warsaw (Russian: Варшвское сражние, Polish: Bitwa Warszawska; sometimes referred to as the Miracle at the Vistula, Polish: Cud nad Wisłą) was the decisive battle of the Polish-Soviet War, which began soon after the end of World War I in 1918 and lasting until the Treaty of Riga (1921).


          The Battle of Warsaw was fought from 13 to 25 August 1920 as Red Army forces commanded by Mikhail Tukhachevski approached the Polish capital of Warsaw and nearby Modlin Fortress. On August 16, Polish forces commanded by Jzef Piłsudski counter-attacked from the south, forcing the Russian forces into a disorganised withdrawal eastward and behind the Niemen River. Estimated Bolshevik losses were 10,000 killed, 500 missing, 10,000 wounded and 66,000 taken prisoner, compared with Polish losses of some 4,500 killed, 10,000 missing and 22,000 wounded.


          Before the Polish victory at the Vistula, both the Bolsheviks and the majority of foreign experts considered Poland to be on the verge of defeat. The stunning, unexpected Polish victory crippled the Bolshevik forces. In the following months, several more Polish victories secured Poland's independence and eastern borders.


          


          Prelude


          The Poles were fighting to preserve their newly regained independence, lost in the 1795 third partition of the Polish-Lithuanian Commonwealth, and to carve out the borders of a new multinational federation ( Międzymorze) from the territories of their former partitioners, Russia, Germany and Austria-Hungary.


          In 1919 the Bolsheviks had gained the upper hand in the Russian Civil War, having dealt crippling blows to the White Russians. Vladimir Lenin viewed Poland as a bridge to bring communism to Central and Western Europe, and the Polish-Bolshevik War seemed the perfect way to test Bolshevik strength. Bolshevik speeches asserted that the revolution was to be carried to western Europe on the bayonets of Soviet soldats and that the shortest route to Berlin and Paris lay through Warsaw.


          The two sides were embroiled in conflict in the Ukraine, amidst competing territorial claims. After early setbacks against Poland in 1919, the Bolsheviks were overwhelmingly successful in a counter-offensive in early 1920 that eclipsed the Polish Kiev Operation, forcing a Polish retreat. By mid-1920, Poland's very survival was at stake and foreign observers expected it to collapse at any moment. The Soviet strategy called for a massed push toward the Polish capital, Warsaw. Its capture would have had a tremendous propaganda effect for the Soviets, who expected it not only to undermine the morale of the Poles, but to spark an international series of communist uprisings and clear the way for the Red Army to join the German Revolution.
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              Polish defences at Miłosna, near Warsaw.
            

          


          The Soviet 1st Cavalry Army under Semyon Budyonny broke through Polish lines in early June 1920. This led to a collapse of all Polish fronts in the east. On July 4, 1920, Mikhail Tukhachevski's Western Front began an all-out assault in Belarus from the Berezina River, forcing Polish forces to retreat. On July 19 the Red Army seized Grodno an on July 28, it reached Białystok. Three days later, the Brześć Fortress was captured.


          


          Battle plans


          


          Polish
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          By the beginning of August, the Polish retreat had become more organized. At first, Jzef Piłsudski wanted to base his operation on the Bug River and Brest-Litovsk, but their unexpected fall made it impossible. On the night of August 5-6, Piłsudski conceived a revised plan at the Belweder Palace in Warsaw. In the first phase, it called for Polish forces to withdraw across the Vistula River and defend the bridgeheads at Warsaw and at the Wieprz River. Some 25% of the available divisions would be concentrated to the south for a strategic counteroffensive. Next, Piłsudski's plan called for the 1st and 2nd Armies of Gen. Jzef Haller's Central Front (10 1/2 divisions) to take a passive role, facing the Soviet frontal attack on Warsaw from the east and holding their entrenched positions at all costs. At the same time, the 5th Army (5 1/2 divisions) under Gen. Władysław Sikorski, subordinate to Gen. Haller, would defend the northern area near the Modlin Fortress; when it became feasible they were to strike from behind Warsaw, thus cutting off Soviet forces attempting to envelop Warsaw from that direction, and break through the enemy front and fall upon the rear of the Soviet Northwestern Front. An additional five divisions of the 5th Army were to defend Warsaw from the north. General Franciszek Latinik's 1st Army would defend Warsaw itself, while General Bolesław Roja's 2nd Army was to hold the Vistula River line from Gra Kalwaria to Dęblin.


          The most important role, however, was assigned to a relatively small (some 20,000-man), newly assembled "Reserve Army" (also called the "Assault Group" [Grupa Uderzeniowa]), commanded personally by Jzef Piłsudski, comprising the most battle-hardened and determined Polish units drawn from the southern front. They were to be reinforced by General Leonard Skierski's 4th Army and General Zygmunt Zieliński's 3rd Army; these forces, after retreating from the Western Bug River area, had not moved directly toward Warsaw but had crossed the Wieprz River and broken off contact with their pursuers. The Assault Group's assignment was to spearhead a lightning northern offensive from the Vistula-Wieprz River triangle south of Warsaw through a weak spot identified by Polish intelligence between the Soviet Western and Southwestern Fronts. This would separate the Soviet Western Front from its reserves and disorganize its movements. Eventually, the gap between Gen. Sikorski's 5th Army and the advancing Assault Group would close near the East Prussian border, leaving the Soviet offensive "trapped in a sack."


          Although based on fairly reliable information provided by Polish intelligence and intercepted Soviet radio communications, the plan was called 'amateurish' by many high-ranking army officers and military experts, who were quick to point out Piłsudski's lack of formal military education. Many Polish units, a mere week before the planned date of the counter-attack, were fighting in places as far as 100150 miles (150 to 250 km) from the proposed concentration points. All of the troop movements were within striking distance of the Red Army: one strong push by the Red Army could have derailed plans for a Polish counter-attack and endangered the cohesion of the whole Polish front. Piłsudski's plan was strongly criticized by Polish commanders and officers of the French Military Mission to Poland. Piłsudski himself admitted in his memoirs that it was a very risky gamble; he claimed the reasons he decided to go forward were the defeatist mood of politicians, fear for the safety of the capital, and the prevailing feeling that if Warsaw were to fall, all would be lost. Only the desperate situation persuaded other army commanders to go along with it, as they realized that under the circumstances it was the only possible way to avoid a devastating defeat. Ironically, when a copy of the plan accidentally fell into Soviet hands it was considered to be a poor deception attempt and ignored. A few days later, the Soviets paid dearly for this mistake.
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              Soviet commander: Mikhail Tukhachevski.
            

          


          There is some controversy as to the authorship of the plan. Due to Piłsudski's political image, he was largely unpopular with the right wing of Polish politics. Because of this, after the battle many journalists suggested that the plan was in fact prepared either by the Frenchman Maxime Weygand or by the Polish Chief of Staff Tadeusz Rozwadowski. According to recent research, the French Military Mission proposed only a minor tactical counter-attack of two divisions towards Mińsk Mazowiecki. Its aim would have been to push the Bolshevik forces 30 kilometres back in order to ease subsequent ceasefire negotiations. On the other hand, Gen. Rozwadowski's plan called for a deeper thrust into Russian lines from the area of Wieprz. However, Piłsudski proposed a large-scale operation, with significant forces committed to beating the enemy forces rather than merely pushing them back. The plan was opposed by the French mission, which did not believe that the Polish Army would be able to regroup after a 600 kilometre retreat. Nonetheless for many years, a myth persisted that it was the timely arrival of Allied forces that had saved Poland, a myth in which Weygand occupied the central role.


          


          Bolshevik


          Mikhail Tukhachevski planned to encircle and surround Warsaw by crossing the Vistula river, near Włocławek, to the north and south of the city and launch an attack from the northwest. With his 24 divisions, he planned to repeat the classic maneuvre of Ivan Paskievich, who in 1831, during the November Uprising, had crossed the Vistula at Toruń and reached Warsaw practically unopposed. This move would also cut the Polish forces off from Gdańsk, the only port open to shipments of arms and supplies.


          The main weakness of the Soviet plan was the poorly defended southern flank, secured only by the Pinsk Marshes and the weak Mozyr Group; the majority of the Soviet Southwest Front was engaged in the battle of Lww.


          


          The battle


          


          First phase
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          Meanwhile Bolsheviks pushed forward. Gay Dimitrievich Gay's Cavalry Corps together with the 4th Army crossed the Wkra river and advanced towards the town of Włocławek. The 15th and 3rd Armies were approaching Modlin fortress and the 16th Army moved towards Warsaw. The final Soviet assault on Warsaw began on August 12 with the Soviet 16th Army commencing the attack at the town of Radzymin (only 23 kilometres east of the city). Its initial success prompted Piłsudski to move up his plans by 24 hours.


          The first phase of the battle started on August 13, with a Red Army frontal assault on the Praga bridgehead. In heavy fighting, Radzymin changed hands several times and foreign diplomats, with the exception of British and Vatican ambassadors, hastily left Warsaw. On August 14, Radzymin fell to the Red Army, and the lines of Gen. Władysław Sikorski's Polish 5th Army were broken. The 5th Army had to fight three Soviet armies at once: the 3rd, 4th and 15th. The Modlin sector was reinforced with reserves (the Siberian Brigade, and Gen. Franciszek Krajowski's fresh 18th Infantry Divisionboth elite, battle-tested units), and the 5th Army held out until dawn.


          The situation was saved around midnight when the 203rd Uhlan Regiment managed to break through the Bolshevik lines and destroy the radio station of A.D. Shuvayev's Soviet 4th Army. The latter unit had only one remaining radio station fixed on one frequency which was known to the Polish intelligence. Since the Polish code-breakers did not want the Bolsheviks to find out that their codes were broken, but still neutralize the other radio station, the radio station in Warsaw recited the Book of Genesis in Polish and Latin on the frequency used by the 4th Army. It thus lost contact with its headquarters and continued marching toward Toruń and Płock, unaware of Tukhachevski's order to turn south. The raid by the 203rd Uhlans is sometimes referred to as "the Miracle of Ciechanw."


          At the same time, the Polish 1st Army under Gen. Franciszek Latinik resisted a direct Red Army assault on Warsaw by six rifle divisions. The struggle for control of Radzymin forced Gen. Jzef Haller, commander of the Polish Northern Front, to start the 5th Army's counterattack earlier than planned.


          During this time, Piłsudski was finishing his plans for the counter-offensive. He decided to personally supervise the attack and, because of the enormous risks involved, he handed in a letter of resignation from all state functions. Thereafter, between August 13 and August 15, he visited all units of the 4th Army concentrating near Puławy, about 100 kilometres south of Warsaw. He tried to raise morale, since many soldiers were tired and demoralized and numerous recently incorporated replacements revealed the extent of Polish losses. Logistics were a nightmare, as the Polish army was equipped with guns made in five countries and rifles manufactured in six, each of them using different ammunition. Adding to the problem was the fact that the equipment was in poor shape. Piłsudski remembers: "In 21 Division, almost half of the soldiers paraded in front of me barefoot." Nevertheless, in only three days, Piłsudski was able to raise the morale of his troops and motivate them for one of their greatest efforts.


          


          Second phase


          The 27th Infantry Division of the Red Army managed to reach the village of Izabelin, 13 kilometres from the capital, but this was the closest that Russian forces would come. Soon the tides of battle would change.
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          Tukhachevski, certain that all was going according to plan, was actually falling into Piłsudski's trap. The Russian march across the Vistula in the north was striking into an operational vacuum, where there was no sizeable group of Polish troops. On the other hand, south of Warsaw, Tukhachevski left only token forces to guard the vital link between the North-Western and South-Western Fronts. The Mozyr Group, which was assigned this task, numbered only 8,000 soldiers. Another error neutralized the 1st Cavalry Army of Semyon Budyonny, a unit much feared by Piłsudski and other Polish commanders. Soviet High Command, at Tukhachevski's insistence, ordered the 1st Cavalry Army to march toward Warsaw from the south. Semyon Budyonny did not obey this order due to a grudge between commanding South-Western Front generals Aleksandr Yegorov and Tukhachevski. In addition, the political games of Joseph Stalin, at the time the chief political commissar of the South-Western Front, further contributed to Yegorov's and Budyonny's disobedience. Stalin, in search of personal glory, wanted to capture the besieged, important industrial centre of Lww. Ultimately, Budyonny's forces marched on Lwow instead of Warsaw and thus missed the battle.


          
            [image: Second phase of the battle: Polish counterattack.]

            
              Second phase of the battle: Polish counterattack.
            

          


          
            [image: Heavy fighting for Radzymin, 13:00 hours, August 15.]

            
              Heavy fighting for Radzymin, 13:00 hours, August 15.
            

          


          The Polish 5th Army counter-attacked on August 14, crossing the Wkra River. It faced the combined forces of the Soviet 3rd and 15th Armies (both numerically and technically superior). The struggle at Nasielsk lasted until August 15 and resulted in the almost complete destruction of the town. However, the Soviet advance toward Warsaw and Modlin was halted at the end of August 15 and on that day Polish forces recaptured Radzymin, which boosted the Polish morale.


          From that moment on, Gen. Sikorski's 5th Army pushed exhausted Soviet units away from Warsaw, in an almost blitzkrieg-like operation. Sikorski's units, supported by the majority of the small number of Polish tanks, armoured cars and artillery of the two armoured trains, advanced at the speed of 30 kilometres a day, soon destroying any Soviet hopes for completing their "enveloping" manoeuvre in the north.


          


          Third phase


          On August 16, the Polish Reserve Army commanded by Jzef Piłsudski began its march north from the Wieprz River. It faced the Mozyr Group, a Soviet corps that had defeated the Poles during the Kyiv operation several months earlier. However, during its pursuit of the retreating Polish armies, the Mozyr Group had lost most of its forces and been reduced to a mere two divisions covering a 150-kilometre front-line on the left flank of the Soviet 16th Army. On the first day of the counter-offensive, only one of the five Polish divisions reported any sort of opposition, while the remaining four, supported by a cavalry brigade, managed to push north 45 kilometres unopposed. When evening fell, the town of Włodawa had been liberated, and the communication and supply lines of the Soviet 16th Army had been cut. Even Piłsudski was surprised by the extent of these early successes. Reserve Army units covered about 70 kilometres in 36 hours, splitting the Soviet offensive and meeting virtually no resistance. The Mozyr Group consisted solely of the 57th Infantry Division, which had been beaten in the first day of the operation. Consequently, the Polish armies found a huge gap between the Russian fronts and exploited it, continuing their northward offensive with two armies following and falling on the surprised and confused enemy.


          On August 18, Mikhail Tukhachevski, in his headquarters in Minsk some 300miles(500km) east of Warsaw, became fully aware of the extent of his defeat and ordered the remnants of his forces to retreat and regroup. His intention was to straighten the front line, stop the Polish attack and to regain the initiative, but the orders either arrived too late or failed to arrive at all. Soviet General Gay's 3rd Cavalry Corps continued to advance toward Pomerania, its lines endangered by the Polish 5th Army, which had finally managed to push back the Bolshevik armies and gone over in pursuit. The Polish 1st Division of the Legion, in order to cut the enemy's retreat, made a remarkable march from Lubartw to Białystok - 163miles(262km) in 6 days. The soldiers fought in two battles, slept only a few hours and marched for up to 21 hours a day. Their sacrifice and endurance was rewarded when the entire 16th Soviet Army was cut off at Białystok and most of its troops taken prisoner.


          The Soviet armies in the centre of the front fell into chaos. Some divisions continued to fight their way toward Warsaw, while others turned to retreat, lost their cohesion and panicked. The Russian commander-in-chief lost contact with most of his forces, and all Soviet plans were thrown into disorder. Only the 15th Army remained an organised force and tried to obey Tukhachevski's orders, shielding the withdrawal of the westernmost extended 4th Army. But it was defeated twice on August 19 and 20th and joined the general rout of the Red Army's North-Western Front. Tukhachevski had no choice but to order a full retreat toward the Western Bug River. By August 21, all organized resistance ceased to exist and by August 31, the Soviet South-Western Front was completely routed.


          


          Aftermath


          Although Poland managed to achieve victory and push back the Russians, Piłsudski's plan to outmaneuver and surround the Red Army did not succeed completely. Four Soviet armies began to march toward Warsaw on July 4 in the framework of the North-Western Front. By the end of August, the 4th and 15th Armies were defeated in the field, their remnants crossed the Prussian border and were disarmed. Nevertheless, these troops were soon released and fought against Poland again. The 3rd Army retreated east so quickly that Polish troops could not catch up with them; consequently, this army sustained the fewest losses. The 16th Army disintegrated at Białystok and most of its soldiers became prisoners of war. The majority of Gay's 3rd Cavalry Corps were forced across the German border and were temporarily interned in East Prussia.
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          Soviet losses were about 15,000 dead, 500 missing, 10,000 wounded and 65,000 captured, compared to Polish losses of approximately 4,500 killed, 22,000 wounded and 10,000 missing. Between 25,000 and 30,000 Soviet troops managed to reach the borders of Germany. After crossing into East Prussia, they were briefly interned, then allowed to leave with their arms and equipment. Poland captured about 231 pieces of artillery and 1,023 machine-guns.


          The southern arm of the Red Army's forces had been routed and no longer posed a threat to the Poles. Semyon Budyonny's 1st Cavalry Army besieging Lww had been defeated at the Battle of Komarw ( August 31, 1920) and the Battle of Hrubieszw. By mid-October, the Polish Army had reached the Tarnopol- Dubno-Minsk- Drisa line.


          Tukhachevski managed to reorganize the eastward-retreating forces and in September established a new defensive line near Grodno. In order to break it, the Polish Army fought the Battle of the Niemen River (September 15September 21), once again defeating the Bolshevik armies. After the Battle of the Szczara River, both sides were exhausted and on October 12, under heavy pressure from France and Britain, a cease-fire was signed. By October 18, the fighting was over, and on March 18, 1921, the Treaty of Riga was signed, ending hostilities.


          Soviet propaganda before the Battle of Warsaw had described the fall of Poland's capital as imminent, and the anticipated fall of Warsaw was to be a signal for the start of a large-scale communist revolutions in Poland, Germany and other European countries, economically devastated by the First World War. The Soviet defeat was therefore considered a setback for some Soviet officials (particularly Vladimir Lenin).


          A National Democrat Sejm deputy, Stanisław Stroński, coined the phrase, "Miracle at the Wisła" ( Polish: "Cud nad Wisłą"), to underline his disapproval of Piłsudski's "Ukrainian adventure." Stroński's phrase was adopted with approval by some patriotically- or piously-minded Poles unaware of Stroński's ironic intent.


          


          Breaking of Soviet ciphers


          According to documents found in 2005 at Poland's Central Military Archives, Polish cryptologists broke intercepted Russian ciphers as early as September 1919. At least some of the Polish victories, not only the Battle of Warsaw but throughout the campaign, are attributable to this. Lieutenant Jan Kowalewski, credited with the original breakthrough, received the order of Virtuti Militari in 1921.


          


          Orders of battle


          


          Polish
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              Graves of Polish soldiers fallen at the Battle of Warsaw, Powązki Cemetery, Warsaw.
            

          


          3 Fronts (Northern, Central, Southern), 7 Armies, a total of 32 divisions: 46,000 infantry; 2,000 cavalry; 730 machine guns; 192 artillery batteries; and several units of (mostly FT-17) tanks.
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              	Northern Front

              Haller

              	Central Front

              Rydz-Śmigły

              	Southern Front

              Iwaszkiewicz
            


            
              	5th Army

              Sikorski
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            	Northern Front: 250 km., from East Prussia, along the Vistula River, to Modlin:
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            	Central Front:
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            	Southern Front - between Brody and the Dniestr River
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              The Battle of Waterloo by William Sadler
            


            
              	
                
                  
                    	Date

                    	18 June 1815
                  


                  
                    	Location

                    	Waterloo, United Kingdom of the Netherlands
                  


                  
                    	Result

                    	Decisive Coalition victory
                  

                

              
            


            
              	Belligerents
            


            
              	[image: Flag of France] French Empire

              	Seventh Coalition:

              [image: ] Brunswick
            


            
              	Commanders
            


            
              	[image: Flag of France] Michel Ney

              	[image: Flag of Prussia] Gebhard von Blcher
            


            
              	Strength
            


            
              	72,000

              	Anglo-allies: 68,000

              Prussians: 50,000
            


            
              	Casualties and losses
            


            
              	25,000 killed or wounded

              7,000 captured

              15,000 missing

              	22,000 killed or wounded
            

          


          
            
              	
                
                  
                    	
                      
Waterloo Campaign
                    
                  


                  
                    	
                  


                  
                    	
                      
                        Major engagements in small caps

                        Quatre Bras  Ligny  Waterloo  Wavre
                        

                        Rocheservire  La Suffel  Rocquencourt  Issy
                      

                    
                  

                

              
            

          


          Coordinates: The Battle of Waterloo, fought near the town of Waterloo (pronounced [watəʀˈloː]) in Belgium on Sunday 18 June 1815, was the decisive battle of the Waterloo Campaign, and Napoleon Bonaparte's last. Waterloo marked the end of the period known as the Hundred Days, which began in March 1815 after Napoleon's return from Elba, where he had been exiled after his defeat and abdication the previous year. The defeat at Waterloo put a final end to Napoleon's rule as Emperor of the French.


          After Napoleon returned to power in 1815, many states which had previously resisted his rule formed the Seventh Coalition and began to mobilise armies to oppose him. The first two assembled close to the northeastern border of France. They consisted of a Prussian army under the command of Gebhard von Blcher, and an Anglo-Allied army under the command of the Duke of Wellington. Napoleon chose to attack in the hope of destroying them before they, with other members of the Seventh Coalition, could join in a coordinated invasion of France.


          The campaign consisted of four major battles: Quatre Bras ( 16 June), Ligny ( 16 June), Waterloo ( 18 June), and Wavre ( 18 June 19 June). According to the Duke of Wellington, the battle at Waterloo was "the nearest-run thing you ever saw in your life."


          It rained heavily overnight on 17 June, so Napoleon delayed giving battle until noon on 18 June to allow the ground to dry. Wellington's army, positioned across the Brussels road on the Mont St Jean escarpment, withstood repeated attacks by the French, until, in the evening, the Prussians arrived in force and broke through Napoleon's right flank. At that moment, the British counter-attacked and drove the French army in disorder from the field. Pursuing Coalition forces entered France and restored Louis XVIII to the French throne. Napoleon abdicated, surrendering to the British, and was exiled to Saint Helena, where he died in 1821.


          The battlefield is in present-day Belgium, about eight miles (12km) SSE of Brussels, and about a mile (2km) from the town of Waterloo. The site of the battlefield is today dominated by a large mound of earth, the Lion's Hillock. As this mound used earth from the battlefield itself, the original topography has not been preserved.


          


          Prelude
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          On 13 March 1815, six days before Napoleon reached Paris, the powers at the Congress of Vienna declared him an outlaw. Four days later, the United Kingdom, Russia, Austria, and Prussia mobilised armies to defeat Napoleon. Napoleon knew that once his attempts at dissuading one or more of the Seventh Coalition allies from invading France had failed, his only chance of remaining in power was to attack before the Coalition mobilised. If he could destroy the existing Coalition forces south of Brussels before they were reinforced, he might be able to drive the British back to the sea and knock the Prussians out of the war.


          Wellington's initial dispositions were intended to counter the threat of Napoleon enveloping the Coalition armies by moving through Mons to the south-west of Brussels. This would have cut Wellington's communications with his base at Ostend, but would have pushed his army closer to Blcher's. Napoleon manipulated Wellington's fear of this loss of his supply chain from the channel ports with false intelligence. He divided his army into a left wing commanded by Marshal Ney, a right wing commanded by Marshal Grouchy, and a reserve, which he commanded personally (although all three elements remained close enough to support one another). Crossing the frontier near Charleroi before dawn on 15 June, the French rapidly overran Coalition outposts, securing Napoleon's favoured "central position" between Wellington's and Blcher's armies.


          Only very late on the night of 15 June was Wellington certain that the Charleroi attack was the main French thrust. In the early hours of 16 June, at the Duchess of Richmond's ball in Brussels, he received a dispatch from the Prince of Orange, and was shocked by the speed of Napoleon's advance. He hastily ordered his army to concentrate on Quatre Bras, where the Prince of Orange, with the brigade of Prince Bernhard of Saxe-Weimar, was holding a tenuous position against the troops of Ney's left wing. Ney's orders were to secure the crossroads of Quatre Bras, so that, if necessary, he could later swing east and reinforce Napoleon.
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              Napoleon following his abdication. In an 1845 portrait by Paul Delaroche.
            

          


          Napoleon moved against the concentrated Prussian army first. On 16 June, with the reserve and the right wing of the army, he attacked and defeated Blcher's Prussians at the Battle of Ligny. The Prussian centre gave way under heavy French assaults, but the flanks held their ground. Ney, meanwhile, found the crossroads of Quatre Bras lightly held by the Prince of Orange, who successfully repelled Ney's initial attacks, but was gradually driven back by overwhelming numbers of French troops. First reinforcements and then Wellington himself arrived. He took command and drove Ney back, securing the crossroads by early evening, but too late to send help to the Prussians, who were defeated at the Battle of Ligny on the same day. The Prussian defeat made Wellington's position at Quatre Bras untenable, so the next day he withdrew northwards, to a defensive position he had personally reconnoitred the previous yearthe low ridge of Mont St Jean, south of the village of Waterloo and the Forest of Soignes.


          The Prussian retreat from Ligny went uninterrupted, and seemingly unnoticed, by the French. The bulk of their rearguard units held their positions until about midnight, and some elements did not move out until the following morning, completely ignored by the French. Crucially, the Prussians did not retreat to the east, along their own lines of communication. Instead, they too fell back northwardsparallel to Wellington's line of march, still within supporting distance, and in communication with him throughout. The Prussians rallied on Von Blow's IV Corps, which had not been engaged at Ligny, and was in a strong position south of Wavre.


          Napoleon, with the reserves, made a late start on 17 June and joined Ney at Quatre Bras at 13:00 to attack Wellington's army, but found the position empty. The French pursued Wellington, but the result was only a brief cavalry skirmish in Genappe just as torrential rain set in for the night. Before leaving Ligny, Napoleon ordered Grouchy, commander of the right wing, to follow up the retreating Prussians with 33,000men. A late start, uncertainty about the direction the Prussians had taken, and the vagueness of the orders given to him meant that Grouchy was too late to prevent the Prussian army reaching Wavre, from where it could march to support Wellington. By the end of 17 June, Wellington's army had arrived at its position at Waterloo, with the main body of Napoleon's army following. Blcher's army was gathering in and around Wavre, around eight miles (13km) to the east.


          


          Armies


          Three armies were involved in the battle: Napoleon's Arme du Nord, a multinational army under Wellington, and a Prussian army under Blcher. The French army of around 69,000 consisted of 48,000 infantry, 14,000 cavalry, and 7,000 artillery with 250 guns. Napoleon had used conscription to fill the ranks of the French army throughout his rule, but he did not conscript men for the 1815 campaign. All his troops were veterans of at least one campaign who had returned more or less voluntarily to the colours. The cavalry in particular was both numerous and formidable, and included fourteen regiments of armoured heavy cavalry and seven of highly versatile lancers. Neither Coalition army had any armoured troops at all, and Wellington had only a handful of lancers.


          
            [image: Wellington portrayed by Francisco de Goya, c. 1812-14.]

            
              Wellington portrayed by Francisco de Goya, c. 1812-14.
            

          


          Wellington admitted he had "an infamous army, very weak and ill-equipped, and a very inexperienced Staff". His troops consisted of 67,000men: 50,000infantry, 11,000cavalry, and 6,000artillery with 150guns. Of these, 24,000 were British, with another 6,000 from the King's German Legion. All of the British Army troops were regular soldiers and 7,000 of them were Peninsular War veterans. In addition, there were 17,000troops from the Netherlands, 11,000 from Hanover, 6,000 from Brunswick, and 3,000 from Nassau. These Coalition armies had been re-established in 1815, following the earlier defeat of Napoleon. Most of the professional soldiers in these armies had spent their careers in the armies of France or Napoleonic regimes, with the exception of some from Hanover and Brunswick who had fought with the British army in Spain. Many of the troops in the continental armies were inexperienced militia. Wellington was also acutely short of heavy cavalry, having only seven British and three Dutch-Belgian regiments. The Duke of York imposed many of his staff officers on Wellington, including his second-in-command, the Earl of Uxbridge. Uxbridge commanded the cavalry and had carte blanche from Wellington. Wellington stationed a further 17,000troops at Halle, eight miles (11km) away to the west; they were not recalled to participate in the battle but were to serve as a fall back position should the battle be lost. They were mostly composed of Dutch-Belgian troops under Prince Frederik of the Netherlands.


          The Prussian army was in the throes of reorganisation. In 1815, the former Reserve regiments, Legions, and Freikorps volunteer formations from the wars of 181314 were in the process of being absorbed into the line, along with many Landwehr (militia) regiments. The Landwehr were mostly untrained and unequipped when they arrived in Belgium. The Prussian cavalry were in a similar state. Its artillery was also reorganising and would not give its best performance  guns and equipment would continue to arrive during and after the battle. Offsetting these handicaps, however, the Prussian Army did have excellent and professional leadership in its General Staff organisation. These officers came from four schools developed for this purpose and thus worked to a common standard of training. This system was in marked contrast to the conflicting and vague orders issued by the French army. This staff system ensured that before Ligny, three-quarters of the Prussian army concentrated for battle at 24hours' notice. After Ligny, the Prussian army, although defeated, was able to realign its supply train, reorganise itself, and intervene decisively on the Waterloo battlefield within 48 hours. Two and a half Prussian army corps, or 48,000men, were engaged at Waterloo  two brigades under Friedrich von Blow, commander of IV Corps, attacked Lobau at 16:30, while Zieten's I Corps and parts of Georg von Pirch's II Corps engaged at about 18:00.


          


          Battlefield
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          The Waterloo position was a strong one. It consisted of a long ridge running east  west, perpendicular to, and bisected by, the main road to Brussels. Along the crest of the ridge ran the Ohain road, a deep sunken lane. Near the crossroads with the Brussels road was a large elm tree that was roughly in the centre of Wellington's position and served as his command post for much of the day. Wellington deployed his infantry in a line just behind the crest of the ridge following the Ohain road. Using the reverse slope, as he had many times previously, nowhere could Wellington's strength actually be seen by the French except for his skirmishers and artillery. The length of front of the battlefield was also relatively short at two and a half miles (4km). This allowed Wellington to draw up his forces in depth, which he did in the centre and on the right, all the way towards the village of Braine-l'Alleud, in the expectation that the Prussians would reinforce his left during the day.


          In front of the ridge, there were three positions that could be fortified. On the extreme right was the chteau, garden, and orchard of Hougoumont. This was a large and well-built country house, initially hidden in trees. The house faced north along a sunken, covered lane (or hollow way) along which it could be supplied. On the extreme left was the hamlet of Papelotte. Both Hougoumont and Papelotte were fortified and garrisoned, and thus anchored Wellington's flanks securely. Papelotte also commanded the road to Wavre that the Prussians would use to send reinforcements to Wellington's position. On the western side of the main road, and in front of the rest of Wellington's line, was the farmhouse and orchard of La Haye Sainte, which was garrisoned with 400 light infantry of the King's German Legion. On the opposite side of the road was a disused sand quarry, where the 95th Rifles were posted as sharpshooters. This position presented a formidable challenge to an attacker. Any attempt to turn Wellington's right would entail taking the entrenched Hougoumont position; any attack on his right centre would mean the attackers would have to march between enfilading fire from Hougoumont and La Haye Sainte. On the left, any attack would also be enfiladed by fire from La Haye Sainte and its adjoining sandpit, and any attempt at turning the left flank would entail fighting through the streets and hedgerows of Papelotte, and some very wet ground.


          The French army formed on the slopes of another ridge to the south. Napoleon could not see Wellington's positions, so he drew his forces up symmetrically about the Brussels road. On the right was ICorps under d'Erlon with 16,000infantry and 1,500cavalry, plus a cavalry reserve of 4,700. On the left was II Corps under Reille with 13,000infantry, and 1,300cavalry, and a cavalry reserve of 4,600. In the centre about the road south of the inn La Belle Alliance a reserve including Lobau's VICorps with 6,000men, the 13,000infantry of the Imperial Guard, and a cavalry reserve of 2,000. In the right rear of the French position was the substantial village of Plancenoit, and at the extreme right, the Bois de Paris wood. Napoleon initially commanded the battle from Rossomme farm, where he could see the entire battlefield, but moved to a position near La Belle Alliance early in the afternoon. Command on the battlefield (which was largely hidden from his view) was delegated to Ney.


          


          Battle
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          Wellington rose around 02:00 or 03:00 on the morning of 18 June, and wrote letters until dawn. He had earlier written to Blcher confirming that he would give battle at Mont St Jean provided Blcher would provide him with at least a corps, otherwise he would retreat towards Brussels. At a late-night council, Blcher's chief of staff, August Neidhardt von Gneisenau, was distrustful of Wellington, but Blcher persuaded him that they should march to join Wellington's army. In the morning Wellington received dispatches from Blcher promising him three corps. After 06:00 Wellington was out supervising the deployment of his forces. The Prussian IV Corps under Blow was designated to lead the march to Waterloo as it was in the best shape, having not been involved in the Battle of Ligny. Although they had not taken casualties, IV Corps had been marching for two days covering the retreat of the other three corps of the Prussian army from the battlefield of Ligny. They had been posted farthest away from the battlefield and progress was very slow. The roads were in poor condition after the night's heavy rain, and Blow's men had to pass through the congested streets of Wavre, along with 88pieces of corps artillery. Matters were not helped by a fire which broke out in Wavre and blocked several streets along Blow's intended route. As a result, the last part of the corps left at 10:00, six hours after the leading elements had moved out towards Waterloo. Blow's men would be followed to Waterloo first by I Corps and then by II Corps.


          Napoleon breakfasted off silver at Le Caillou, the house where he had spent the night. When Soult suggested that Grouchy should be recalled to join the main force, Napoleon said, "Just because you have all been beaten by Wellington, you think he's a good general. I tell you Wellington is a bad general, the English are bad troops, and this affair is nothing more than eating breakfast." Later, on being told by his brother, Jerome, of some gossip between British officers (overheard by a waiter at a lunch at 'King of Spain Inn' in Genappe) that the Prussians were to march over from Wavre, Napoleon declared that the Prussians would need at least two days to recover and would be dealt with by Grouchy.


          Napoleon had delayed the start of the battle waiting for the sodden ground, which would have made manoeuvring cavalry and artillery difficult, to dry. In addition, many of his forces had bivouacked well to the south of La Belle Alliance. At 10:00, in answer to a dispatch he had received from Grouchy six hours earlier, he sent a dispatch telling Grouchy to "head for Wavre [to Grouchy's north] in order to draw near to us [to the west of Grouchy]" and then "push before him" the Prussians to arrive at Waterloo "as soon as possible".


          At 11:00, Napoleon drafted his general order. Jerome's corps would make an initial attack on Hougoumont, which Napoleon expected would draw in Wellington's reserves, since its loss would threaten his communications with the sea. A grande batterie of the reserve artillery of I, II, and VI Corps was to bombard the centre of Wellington's position from about 13:00. D'Erlon's corps then would attack Wellington's left, break through, and roll up his line from east to west. In his memoirs, Napoleon wrote that his intention was to separate Wellington's army from the Prussians and drive it back towards the sea.


          


          Hougoumont
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          Wellington recorded in his dispatches that at "about ten o'clock [Napoleon] commenced a furious attack upon our post at Hougoumont". Other sources state that the attack began around 11:30. The historian Andrew Roberts notes that "It is a curious fact about the Battle of Waterloo that no one is absolutely certain when it actually began". The house and its immediate environs were defended by four light companies of Guards, and the wood and park by Hanoverian Jger and the 1/2nd Nassau. The initial attack by Bauduin's brigade emptied the wood and park, but was driven back by heavy British artillery fire, and cost Bauduin his life. As the British guns were distracted by a duel with French artillery, a second attack by Soye's brigade and what had been Bauduin's succeeded in reaching the north gate of the house. Some French troops managed to enter its courtyard before the gate was resecured. The 2nd Coldstream Guards and 2/3rd Foot Guards then arrived and repulsed the attack.
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          Fighting continued around Hougoumont all afternoon. Its surroundings were heavily invested with French light infantry, and coordinated attacks were made against the troops behind Hougoumont. Wellington's army defended the house and the hollow way running north from it. In the afternoon, Napoleon personally ordered the house to be shelled to set it on fire, resulting in the destruction of all but the chapel. Du Plat's brigade of the King's German Legion was brought forward to defend the hollow way, which they had to do without senior officers. They were then relieved by the 71st Foot, a Scottish infantry regiment. Adam's brigade were further reinforced by Hugh Halkett's 3rd Hanoverian Brigade, and successfully repulsed further infantry and cavalry attacks sent by Reille, and Hougoumont held out until the end of the battle.


          
            
              I had occupied that post with a detachment from General Byng's brigade of Guards, which was in position in its rear; and it was some time under the command of Lieutenant-Colonel MacDonald, and afterwards of Colonel Home; and I am happy to add that it was maintained, throughout the day, with the utmost gallantry by these brave troops, notwithstanding the repeated efforts of large bodies of the enemy to obtain possession of it.

            


            
              Wellington,
            

          


          
            
              When I reached Lloyd's abandoned guns, I stood near them for about a minute to contemplate the scene: it was grand beyond description. Hougoumont and its wood sent up a broad flame through the dark masses of smoke that overhung the field; beneath this cloud the French were indistinctly visible. Here a waving mass of long red feathers could be seen; there, gleams as from a sheet of steel showed that the cuirassiers were moving; 400cannon were belching forth fire and death on every side; the roaring and shouting were indistinguishably commixed  together they gave me an idea of a labouring volcano. Bodies of infantry and cavalry were pouring down on us, and it was time to leave contemplation, so I moved towards our columns, which were standing up in square.

            


            
              Major Macready, Light Division, 30th British Regiment, Halkett's brigade,
            

          


          The Hougoumont battle has often been characterised as a diversionary attack to draw in Wellington's reserves but which escalated into an all-day battle and drew in French reserves instead. In fact there is a good case that both Napoleon and Wellington thought Hougoumont was key to the battle. Hougoumont was a part of the battlefield that Napoleon could see clearly, and he continued to direct resources towards it and its surroundings all afternoon (33battalions in all, 14,000troops). Similarly, though the house never contained a large number of troops, Wellington devoted 21battalions (12,000troops) over the course of the afternoon in keeping the hollow way open to allow fresh troops and ammunition to be admitted to the house. He moved several artillery batteries from his hard-pressed centre to support Hougoumont, and later stated that "the success of the battle turned upon closing the gates at Hougoumont".


          


          First French infantry attack
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          The 80 guns of Napoleon's grande batterie drew up in the centre. These opened fire at 11:50, according to Lord Hill (commander of the Anglo-allied II Corps), while other sources put the time between noon and 13:30. The grande batterie was too far back to aim accurately, and the only other troops they could see were part of the Dutch division (the others were employing Wellington's characteristic " reverse slope defence". In addition, the soft ground prevented the cannon balls from bouncing far, and the French gunners covered Wellington's entire deployment, so the density of hits was low. The idea was not to cause a large amount of physical damage, however, but in the words of Napoleon's orders, "to astonish the enemy and shake his morale".


          At about 13:00, Napoleon saw the first columns of Prussians around the village of Chapelle St Lambert, four or five miles (three hours' march for an army) away from his right flank. Napoleon's reaction was to send a message to Grouchy telling him to come towards the battlefield and attack the arriving Prussians. Grouchy, however, had been executing Napoleon's previous orders to follow the Prussians "with your sword against his back" towards Wavre, and was by now too far away to reach Waterloo. Grouchy was advised by his subordinate, Grard, to "march to the sound of the guns", but stuck to his orders and engaged the Prussian III Corps rear guard under the command of Lieutenant-General Baron Johann von Thielmann at the Battle of Wavre.


          A little after 13:00, I Corps' attack began. D'Erlon, like Ney, had encountered Wellington in Spain, and was aware of the British commander's favoured tactic of using massed short-range musketry to drive off infantry columns. Rather than use the usual nine-deep French columns deployed abreast of one another, therefore, each division advanced in closely spaced battalion lines behind one another. This allowed them to concentrate their fire, but it did not leave room for them to change formation.


          The formation was initially effective. Its leftmost division, under Donzelot, advanced on La Haye Sainte. While one battalion engaged the defenders from the front, the following battalions fanned out to either side and, with the support of two brigades of cuirassiers, succeeded in isolating the farmhouse. The Prince of Orange saw that La Haye Sainte had been cut off, and tried to reinforce it by sending forward the Hanoverian Lneberg Battalion in line. Cuirassiers concealed in a fold in the ground caught and destroyed it in minutes, and then rode on past La Haye Sainte almost to the crest of the ridge, where they covered d'Erlon's left flank as his attack developed.


          At about 13:30, d'Erlon started to advance his three other divisions, some 14,000men over a front of about 1,000metres(1,094yd) against Wellington's weak left wing. They faced 6,000men: the first line consisted of the Dutch 2nd division, the second of British and Hanoverian troops under Sir Thomas Picton, who were lying down in dead ground behind the ridge. All had suffered badly at Quatre Bras; in addition, the Dutch brigade under Bijlandt, posted towards the centre of the battlefield, had been ordered to deploy on the forward slope and had been exposed to the artillery battery. Receiving no orders they had remained in this dangerous position.


          As the French advanced, Bijlandt's brigade withdrew to the sunken lane, and then, with nearly all their officers dead or wounded, left the battlefield, leaving just their Belgian battalion, the 7th. D'Erlon's men began to ascend the slope, and as they did so, Picton's men stood up and opened fire. The French infantry returned fire and successfully pressured Wellington's troops; although the attack faltered at the centre of Wellington's position, the left wing started to crumble. Picton was killed and the British and Hanoverian troops began to give way under the pressure of numbers.


          


          Charge of the British heavy cavalry


          
            
              Our officers of cavalry have acquired a trick of galloping at everything. They never consider the situation, never think of manoeuvring before an enemy, and never keep back or provide a reserve.

            


            
              Wellington,
            

          


          At this crucial juncture, Uxbridge ordered his two brigades of British heavy cavalry, formed unseen behind the ridge, to charge in support of the hard-pressed infantry. The 1st Brigade, known as the Household Brigade, commanded by Major-General Edward Somerset (Lord Somerset), consisted of 'guards regiments': the 1st and 2nd Life Guards, the Royal Horse Guards (the Blues), and the 1st 'King's' Dragoon Guards. The 2nd Brigade, also known as the Union Brigade, commanded by Major-General Sir William Ponsonby, was so called as it consisted of an English (1st, 'The Royals'), a Scottish (2nd, ' Scots Greys'), and an Irish (6th, 'Inniskilling') regiment of heavy dragoons. More than 20years of warfare had eroded the numbers of suitable cavalry mounts available on the European continent; this resulted in the British heavy cavalry entering the 1815 campaign with the finest horses of any contemporary cavalry arm. They also received excellent mounted swordsmanship training. They were, however, inferior to the French in manoeuvring in large formations, cavalier in attitude, and unlike the infantry had scant experience of warfare. According to Wellington, they had little tactical ability or nous (common sense). The two brigades had a combined field strength of about 2,000 (2,651 official strength), and they charged with the 47-year-old Uxbridge leading them and little reserve.
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          The Household Brigade charged down the hill in the centre of the battlefield. The French brigade of cuirassiers guarding d'Erlon's left flank were still dispersed, and so were swept over the deeply sunken main road and then routed. The sunken lane acted as a trap which funnelled the flight of the French horsemen to their own right, away from the British cavalry. Some of the cuirassiers then found themselves hemmed in by the steep sides of the sunken lane, with a confused mass of their own infantry in front of them, the 95th Rifles firing at them from the north side of the lane, and Somerset's heavy cavalry still pressing them from behind. The novelty of fighting armoured foes impressed the British cavalrymen, as was recorded by the commander of the Household Brigade.


          
            
              The blows of the sabres on the cuirasses sounded like braziers at work.

            


            
              Lord Somerset,
            

          


          Continuing their attack, the squadrons on the left of the Household Brigade then destroyed Aulard's brigade. Despite attempts to recall them, however, they continued past La Haye Sainte and found themselves at the bottom of the hill on blown horses facing Schmitz's brigade formed in squares.


          To their left, the Union Brigade suddenly swept through the infantry lines (giving rise to the legend that some of the 92nd Gordon Highland Regiment clung onto their stirrups and accompanied them into the charge). From the centre leftwards, the Royal Dragoons destroyed Bourgeois' brigade, capturing the eagle of the 105th Ligne. The Inniskillings routed the other brigade of Quoit's division, and the Greys destroyed most of Nogue's brigade, capturing the eagle of the 45th Ligne. On Wellington's extreme left, Durutte's division had time to form squares and fend off groups of Greys.


          As with the Household Cavalry, the officers of the Royals and Inniskillings found it very difficult to rein back their troops, who lost all cohesion. James Hamilton, commander of the Greys (who were supposed to form a reserve) ordered a continuation of the charge to the French grande batterie. Though the Greys had neither the time nor means to disable the cannon or carry them off, they put very many out of action as the gun crews fled the battlefield.


          Napoleon promptly responded by ordering a counter-attack by the cuirassier brigades of Farine and Travers and Jaquinot's two lancer regiments in the I Corps light cavalry division. The result was very heavy losses for the British cavalry. All figures quoted for the losses of the cavalry brigades as a result of this charge are estimates, as casualties were only noted down after the day of the battle and were for the battle as a whole. Some historians believe the official rolls tend to overestimate the number of cavalrymen present in their squadrons on the field of battle and that the proportionate losses were, as a result, considerably higher than the numbers on paper might suggest. The Union Brigade lost heavily in both officers and men killed (including its commander, William Ponsonby, and Colonel Hamilton of the Scots Greys) and wounded. The 2nd Life Guards and the King's Dragoon Guards of the Household Brigade also lost heavily (with Colonel Fuller, commander of the King's DG, killed). However, the 1st Life Guards, on the extreme right of the charge, and the Blues, who formed a reserve, had kept their cohesion and consequently suffered significantly fewer casualties. A counter-charge, by British and Dutch-Belgian light dragoons and hussars on the left wing and Dutch-Belgian carabiniers in the centre, repelled the French cavalry back to their positions.


          Many popular histories suggest that the British heavy cavalry were destroyed as a viable force following their first, epic charge. Examination of eyewitness accounts reveals, however, that far from being ineffective, they continued to provide very valuable services. They counter-charged French cavalry numerous times (both brigades), halted a combined cavalry and infantry attack (Household Brigade only), were used to bolster the morale of those units in their vicinity at times of crisis, and filled gaps in the Anglo-Allied line caused by high casualties in infantry formations (both brigades). This service was rendered at a very high cost, as close combat with French cavalry, carbine fire, infantry musketry and  more deadly than all of these  artillery fire steadily eroded the number of effectives in the two brigades. At the end of the fighting the two brigades, by this time combined, could muster only a few composite squadrons.


          Some 20,000 French troops had been committed to this attack. Its failure cost Napoleon not only heavy casualties3,000prisoners were taken  but valuable time, as the Prussians now began to appear on the field to his right. Napoleon sent his reserve, Lobau's VI corps and two cavalry divisions, some 15,000troops, to hold them back. With this, Napoleon had committed all of his infantry reserves, except the Guard, and he now had to beat Wellington not only quickly, but with inferior numbers.


          


          The French cavalry attack


          A little before 16:00, Ney noted an apparent exodus from Wellington's centre. He mistook the movement of casualties to the rear for the beginnings of a retreat, and sought to exploit it. Following the defeat of d'Erlon's Corps, Ney had few infantry reserves left, as most of the infantry been committed either to the futile Hougoumont attack or to the defence of the French right. Ney therefore tried to break Wellington's centre with cavalry alone. Initially Milhaud's reserve cavalry corps of cuirassiers and Lefebvre-Desnottes' light cavalry division of the Imperial Guard, some 4,800sabres, were committed. When these were repulsed, Kellermann's heavy cavalry corps and Guyot's heavy cavalry of the Guard were added to the massed assault, a total of around 9,000cavalry in 67squadrons.
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          Wellington's army responded by forming squares (hollow box-formations four ranks deep). Squares were much smaller than usually depicted in paintings of the battlea 500man battalion square would have been no more than 60feet (18m) in length on a side. Vulnerable to artillery or infantry, squares that stood their ground were deadly to cavalry, because they could not be outflanked and because horses would not charge into a hedge of bayonets. Wellington ordered his artillery crews to take shelter within the squares as the cavalry approached, and to return to their guns and resume fire as they retreated.


          Witnesses in the British infantry recorded as many as 12assaults, though this probably includes successive waves of the same general attack; the number of general assaults was undoubtedly far fewer. Kellermann, recognising the futility of the attacks, tried to reserve the elite carabinier brigade from joining in, but eventually Ney spotted them and insisted on their involvement.


          A British eyewitness of the first French cavalry attack, an officer in the Foot Guards, recorded his impressions very lucidly and somewhat poetically:


          
            
              About four P.M. the enemy's artillery in front of us ceased firing all of a sudden, and we saw large masses of cavalry advance: not a man present who survived could have forgotten in after life the awful grandeur of that charge. You discovered at a distance what appeared to be an overwhelming, long moving line, which, ever advancing, glittered like a stormy wave of the sea when it catches the sunlight. On they came until they got near enough, whilst the very earth seemed to vibrate beneath the thundering tramp of the mounted host. One might suppose that nothing could have resisted the shock of this terrible moving mass. They were the famous cuirassiers, almost all old soldiers, who had distinguished themselves on most of the battlefields of Europe. In an almost incredibly short period they were within twenty yards of us, shouting "Vive l'Empereur!" The word of command, "Prepare to receive cavalry," had been given, every man in the front ranks knelt, and a wall bristling with steel, held together by steady hands, presented itself to the infuriated cuirassiers.

            


            
              Captain Rees Howell Gronow, Foot Guards,
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          In essence this type of massed cavalry attack relied almost entirely on psychological shock for effect. Close artillery support could disrupt infantry squares and allow cavalry to penetrate; at Waterloo, however, co-operation between the French cavalry and artillery was not impressive. The French artillery did not get close enough to the Anglo-allied infantry in sufficient numbers to be decisive. Artillery fire between charges did produce mounting casualties, but most of this fire was at relatively long range and was often indirect, at targets beyond the ridge. If infantry being attacked held firm in their square defensive formations, and were not panicked, cavalry on their own could do very little damage to them. The French cavalry attacks were repeatedly repelled by the steadfast infantry squares, the harrying fire of British artillery as the French cavalry recoiled down the slopes to regroup, and the decisive counter-charges of Wellington's light cavalry regiments, the Dutch heavy cavalry brigade, and the remaining effectives of the Household Cavalry. At least one artillery officer disobeyed Wellington's order to seek shelter in the adjacent squares during the charges. Captain Mercer, who commanded 'G' Troop, Royal Horse Artillery, thought the Brunswick troops on either side of him so shaky that he kept his battery of six 9-pounders in action against the cavalry throughout, to ruinous effect:


          
            
              I thus allowed them to advance unmolested until the head of the column might have been about fifty or sixty yards from us, and then gave the word, "Fire!" The effect was terrible. Nearly the whole leading rank fell at once; and the round shot, penetrating the column carried confusion throughout its extent...the discharge of every gun was followed by a fall of men and horses like that of grass before the mower's scythe.

            


            
              Captain Cavalie Mercer, RHA,
            

          


          After numerous fruitless attacks on the Mont St Jean ridge, the French cavalry was spent. Their casualties cannot easily be estimated. Senior French cavalry officers, in particular the generals, experienced heavy losses. Four divisional commanders were wounded, nine brigadiers wounded, and one killed  testament to their courage and their habit of leading from the front. Illustratively, Houssaye reports that the Grenadiers  Cheval numbered 796 of all ranks on 15 June, but just 462 on 19 June, while the Empress Dragoons lost 416 of 816 over the same period. Overall Guyot's Guard heavy cavalry division lost 47percent of its strength.
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          Eventually it became obvious, even to Ney, that cavalry alone were achieving little. Belatedly, he organised a combined-arms attack, using Bachelu's division and Tissot's regiment of Foy's division from Reille's II Corps (about 6,500infantrymen) plus those French cavalry that remained in a fit state to fight. This assault was directed along much the same route as the previous heavy cavalry attacks. It was halted by a charge of the Household Brigade cavalry led by Uxbridge. The British cavalry were unable, however, to break the French infantry, and fell back with losses from musketry fire. Uxbridge then tried to lead the Dutch-Belgian heavy cavalry forward, but they refused to charge. Bachelu's and Tissot's men and their cavalry supports were being hard hit meanwhile, by fire from artillery and from Adam's infantry brigade, and eventually fell back themselves. Although the French cavalry caused few direct casualties to Wellington's centre, artillery fire onto his infantry squares caused many. The Anglo-allied cavalry, except for Sir John Vandeleur's and Sir Hussey Vivian's brigades on the far left, had all been committed to the fight, and had taken significant losses. The situation appeared so desperate that the Cumberland Hussars, the only Hanoverian cavalry regiment present, fled the field spreading alarm all the way to Brussels.


          At approximately the same time as Ney's combined-arms assault on the centre-right of the Wellington's line, rallied elements of D'Erlon's I Corps, spearheaded by the 13th Lgre, renewed the attack on La Haye Sainte, and this time were successful (partly because the defenders' ammunition ran out). Ney then moved horse artillery up towards Wellington's centre and began to pulverise the infantry squares at short-range with canister. This all but destroyed the 27th (Inniskilling) Regiment, and the 30th and 73rd Regiments suffered such heavy losses that they had to combine to form a viable square.


          
            
              The banks on the road side, the garden wall, the knoll and sandpit swarmed with skirmishers, who seemed determined to keep down our fire in front; those behind the artificial bank seemed more intent upon destroying the 27th, who at this time, it may literally be said, were lying dead in square; their loss after La Haye Sainte had fallen was awful, without the satisfaction of having scarcely fired a shot, and many of our troops in rear of the ridge were similarly situated.

            


            
              Edward Cotton, 7th Hussars,
            

          


          The French cavalry was destroyed - but the English centre appeared on the verge of collapse. Desperate, Wellington rode through the smoke and carnage, refusing to order retreat. One officer heard him say: "Night or the Prussians must come."


          


          Arrival of the Prussian IV Corps: Plancenoit
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          The first Prussian corps to arrive was Blow's IV Corps. His objective was Plancenoit, which the Prussians intended to use as a springboard into the rear of the French positions. Blcher intended to secure his right upon Frichermont using the Bois de Paris road. Blcher and Wellington had been exchanging communications since 10:00am and had agreed to this advance on Frichermont if Wellington's centre was under attack. General Blow noted that the way to Plancenoit lay open and that the time was 16:30. At about this time, as the French cavalry attack was in full spate, the 15th Brigade IV Corps was sent to link up with the Nassauers of Wellington's left flank in the Frichermont  La Haie area with the brigade's horse artillery battery and additional brigade artillery deployed to its left in support. Napoleon sent Lobau's corps to intercept the rest of Blow's IV Corps proceeding to Plancenoit. The 15th Brigade threw Lobau's troops out of Frichermont with a determined bayonet charge, then proceeded up the Frichermont heights, battering French Chasseurs with 12-pounder artillery fire, and pushed on to Plancenoit. This sent Lobau's corps into retreat to the Plancenoit area, and in effect drove Lobau past the rear of the Armee Du Nord's right flank and directly threatened its only line of retreat. Hiller's 16th Brigade also pushed forward with six battalions against Plancenoit. Napoleon had dispatched all eight battalions of the Young Guard to reinforce Lobau, who was now seriously pressed. The Young Guard counter-attacked and, after very hard fighting, secured Plancenoit, but were themselves counter-attacked and driven out. Napoleon sent two battalions of the Middle/Old Guard into Plancenoit and after ferocious bayonet fighting  they did not deign to fire their muskets  this force recaptured the village. The dogged Prussians were still not beaten, and approximately 30,000troops of IV and II Corps, under Blow and Pirch, attacked Plancenoit again. It was defended by 20,000Frenchmen in and around the village.


          


          Zieten's flank march


          Throughout the late afternoon, Zieten's I Corps had been arriving in greater strength in the area just north of La Haie. General Mffling, Prussian liaison to Wellington, rode to meet I Corps. Zieten had by this time brought up his 1st Brigade, but had become concerned at the sight of stragglers and casualties, from the Nassau units on Wellington's left and from the Prussian 15th Brigade. These troops appeared to be withdrawing, and Zieten, fearing that his own troops would be caught up in a general retreat, was starting to move away from Wellington's flank and towards the Prussian main body near Plancenoit. Mffling saw this movement away and persuaded Zieten to support Wellington's left flank. Zieten resumed his march to support Wellington directly, and the arrival of his troops allowed the duke to reinforce his crumbling centre by moving cavalry from his left. I Corps proceeded to attack the French troops before Papelotte and by 19:30, the French position was bent into a rough horseshoe shape. The ends of the line were now based on Hougoumont on the left, Plancenoit on the right, and the centre on La Haie. Durutte had taken the positions of La Haie and Papelotte in a series of attacks, but now retreated behind Smohain without opposing the Prussian 24th Regiment as it retook both. The 24th advanced against the new French position, was repulsed, and returned to the attack supported by Silesian Schtzen (riflemen) and the F/1st Landwehr. The French initially fell back before the renewed assault, but now began seriously to contest ground, attempting to regain Smohain and hold on to the ridgeline and the last few houses of Papelotte. The 24th Regiment linked up with a Highlander battalion on its far right and along with the 13th Landwehr regiment and cavalry support threw the French out of these positions. Further attacks by the 13th Landwehr and the 15th Brigade drove the French from Frichermont. Durutte's division, finding itself about to be charged by massed squadrons of Zieten's I Corps cavalry reserve, retreated from the battlefield. I Corps then advanced to the Brussels road and the only line of retreat available to the French.


          


          Attack of the Imperial Guard


          Meanwhile, with Wellington's centre exposed by the fall of La Haye Sainte, and the Plancenoit front temporarily stabilised, Napoleon committed his last reserve, the hitherto-undefeated Imperial Guard. This attack, mounted at around 19:30, was intended to break through Wellington's centre and roll up his line away from the Prussians. Although it is one of the most celebrated passages of arms in military history, it is unclear which units actually participated. It appears that it was mounted by five battalions of the Middle Guard, and not by the Grenadiers or Chasseurs of the Old Guard.


          
            
              ... I saw four regiments of the middle guard, conducted by the Emperor, arriving. With these troops, he wished to renew the attack, and penetrate the centre of the enemy. He ordered me to lead them on; generals, officers and soldiers all displayed the greatest intrepidity; but this body of troops was too weak to resist, for a long time, the forces opposed to it by the enemy, and it was soon necessary to renounce the hope which this attack had, for a few moments, inspired.

            


            
              Marshal M. Ney,
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          Three Old Guard battalions did move forward and formed the attack's second line, though they remained in reserve and did not directly assault the Anglo-allied line. Marching through a hail of canister and skirmisher fire, the 3,000 or so Middle Guardsmen advanced to the west of La Haye Sainte, and in so doing, separated into three distinct attack forces. One, consisting of two battalions of Grenadiers, defeated Wellington's first line of British, Brunswick and Nassau troops and marched on. Chass's relatively fresh Netherlands division was sent against them and its artillery fired into the victorious Grenadiers' flank. This still could not stop the Guard's advance, so Chass ordered his first brigade to charge the outnumbered French, who faltered and broke.


          Further to the west, 1,500 British Foot Guards under Maitland were lying down to protect themselves from the French artillery. As two battalions of Chasseurs approached, the second prong of the Imperial Guard's attack, Maitland's guardsmen rose and devastated them with point-blank volleys. The Chasseurs deployed to answer the fire, but began to waver. A bayonet charge by the Foot Guards then broke them. The third prong, a fresh Chasseur battalion, now came up in support. The British guardsmen retired with these Chasseurs in pursuit, but the latter were halted as the 52nd Light Infantry wheeled in line onto their flank and poured a devastating fire into them. Under this onslaught they too broke.


          The last of the Guard retreated headlong. A ripple of panic passed through the French lines as the astounding news spread  "La Garde recule. Sauve qui peut!" ("The Guard retreats. Save yourself if you can!"). Wellington now stood up in Copenhagen's stirrups, and waved his hat in the air to signal a general advance. His army rushed forward from the lines and threw themselves upon the retreating French.


          The surviving Imperial Guard rallied on their three reserve battalions (some sources say four) just south of La Haye Sainte, for a last stand. A charge from Adam's Brigade and the Hanoverian Landwehr Osnabrck Battalion, plus Vivian's and Vandeleur's relatively fresh cavalry brigades to their right, threw them into confusion. Those left in semi-cohesive units retreated towards La Belle Alliance. Colonel Hugh Halkett asked for the surrender of General Cambronne, eliciting the famous retort "La Garde meurt, elle ne se rend pas!" ("The Guard dies, it does not surrender!").


          


          Capture of Plancenoit


          At about the same time, the Prussian 5th, 14th, and 16th Brigades were starting to push through Plancenoit, in the third assault of the day. The church was by now on fire, while its graveyard  the French centre of resistance  had corpses strewn about "as if by a whirlwind". Five Guard battalions were deployed in support of the Young Guard, virtually all of which was now committed to the defence, along with remnants of Lobau's corps. The key to the Plancenoit position proved to be the Chantelet woods to the south. Pirch's II Corps had arrived with two brigades and reinforced the attack of IV Corps, advancing through the woods. The 25th Regiment's musketeer battalions threw the 1/2e Grenadiers (Old Guard) out of the Chantelet woods, outflanking Plancenoit and forcing a retreat. The Old Guard retreated in good order until they met the mass of troops retreating in panic, and became part of that rout. The Prussian IV Corps advanced beyond Plancenoit to find masses of French retreating from British pursuit in disorder. The Prussians were unable to fire for fear of hitting Anglo-allied units. This was the fifth and final time that Plancenoit changed hands. French forces not retreating with the Guard were surrounded in their positions and eliminated, neither side asking for nor offering quarter. The French Young Guard Division would report 96percent casualties, and two-thirds of Lobau's Corps ceased to exist.


          
            
              Despite their great courage and stamina, the French Guards fighting in the village began to show signs of wavering. The church was already on fire with columns of red flame coming out of the windows, aisles and doors. In the village itself, still the scene of bitter house-to-house fighting, everything was burning, adding to the confusion. However, once Major von Witzleben's manoeuver was accomplished and the French Guards saw their flank and rear threatened, they began to withdraw. The Guard Chasseurs under General Pelet formed the rearguard. The remnants of the Guard left in a great rush, leaving large masses of artillery, epuipment and ammunition waggons in the wake of their retreat. The evacuation of Plancenoit led to the loss of the position that was to be used to cover the withdrawal of the French Army to Charleroi. The Guard fell back from Plancenoit in the direction of Maison du Roi and Caillou. Unlike other parts of the battlefield, there were no cries of "Sauve qui peut!" here. Instead the cry "Sauvons nos aigles!" ("Let's save our eagles!") could be heard.

            


            
              Official History of the 25th Regiment, 4 Corps,
            

          


          


          Disintegration
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          The French right, left, and centre had all now failed. The last cohesive French force consisted of two battalions of the Old Guard stationed around La Belle Alliance, the final reserve and personal bodyguard for Napoleon. Napoleon hoped to rally the French army behind them but as retreat turned into rout, they too were forced to withdraw, one on either side of La Belle Alliance, in square as protection against Coalition cavalry. Until persuaded that the battle was lost and he should leave, Napoleon commanded the square to the left of the inn. Adam's Brigade charged and forced back this square while the Prussians engaged the other. As dusk fell, both squares withdrew in relatively good order, but the French artillery and everything else fell into the hands of the allies. The retreating Guards were surrounded by thousands of fleeing, broken French troops. Coalition cavalry harried the fugitives until about 23:00, with Gneisenau pursuing them as far as Genappe before ordering a halt. There, Napoleon's abandoned carriage was captured, still containing diamonds left in the rush. These became part of King Friedrich Wilhelm of Prussia's crown jewels, one Major Keller of the F/15th receiving the Pour le Mrite with oak leaves for the feat. By this time 78guns and 2,000prisoners had also been taken, including more generals.


          
            
              There remained to us still four squares of the Old Guard to protect the retreat. These brave grenadiers, the choice of the army, forced successively to retire, yielded ground foot by foot, till, overwhelmed by numbers, they were almost entirely annihilated. From that moment, a retrograde movement was declared, and the army formed nothing but a confused mass. There was not, however, a total rout, nor the cry of sauve qui peut, as has been calumniously stated in the bulletin.

            


            
              Marshal M. Ney,
            

          


          
            
              In the middle of the position occupied by the French army, and exactly upon the height, is a farm (sic), called La Belle Alliance. The march of all the Prussian columns was directed towards this farm, which was visible from every side. It was there that Napoleon was during the battle; it was thence that he gave his orders, that he flattered himself with the hopes of victory; and it was there that his ruin was decided. There, too, it was, that by happy chance, Field Marshal Blcher and Lord Wellington met in the dark, and mutually saluted each other as victors.

            


            
              General Gneisenau,
            

          


          


          Aftermath
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          Historian Peter Hofschrer has written that Wellington and Blcher met at Genappe around 22:00 signifying the end of the battle. Other sources have recorded that the meeting took place around 21:00 near Napoleon's former headquarters at La Belle Alliance. Waterloo cost Wellington around 15,000 dead and wounded, and Blcher some 7,000 (810 of which were suffered by just one unit, the 18th Regiment, which served in Bulow's 15th Brigade, fought at both Frichermont and Plancenoit, and won 33 Iron crosses.). Napoleon lost 25,000 dead or injured, with 8,000 taken prisoner.


          
            
              June 22. This morning I went to visit the field of battle, which is a little beyond the village of Waterloo, on the plateau of Mont St Jean; but on arrival there the sight was too horrible to behold. I felt sick in the stomach and was obliged to return. The multitude of carcasses, the heaps of wounded men with mangled limbs unable to move, and perishing from not having their wounds dressed or from hunger, as the Allies were, of course, obliged to take their surgeons and waggons with them, formed a spectacle I shall never forget. The wounded, both of the Allies and the French, remain in an equally deplorable state.

            


            
              Major W. E Frye After Waterloo: Reminiscences of European Travel 18151819.
            

          


          At 10:30 on 19 June General Grouchy, still following his orders, defeated General Thielemann at Wavre and withdrew in good order though at the cost of 33,000 French troops that never reached the Waterloo battlefield. Wellington, Blcher and other Coalition forces advanced upon Paris. Napoleon announced his second abdication on 24 June 1815. In the final skirmish of the Napoleonic Wars, Marshal Davout, Napoleon's minister of war, was defeated by Blcher at Issy on 3 July 1815. Allegedly, Napoleon tried to escape to North America, but the Royal Navy was blockading French ports to forestall such a move. He finally surrendered to Captain Frederick Maitland of HMS Bellerophon on 15 July. There was a campaign against French fortresses that still held out; Longwy capitulated on 13 September 1815, the last to do so. The Treaty of Paris was signed on 20 November 1815. Louis XVIII was restored to the throne of France, and Napoleon was exiled to Saint Helena, where he died in 1821.


          
            
              Royal Highness, - Exposed to the factions which divide my country, and to the enmity of the great Powers of Europe, I have terminated my political career; and I come, like Themistocles, to throw myself upon the hospitality (m'asseoir sur le foyer) of the British people. I claim from your Royal Highness the protections of the laws, and throw myself upon the most powerful, the most constant, and the most generous of my enemies.

            


            
              Napoleon. (letter of surrender to the Prince Regent; translation),
            

          


          Maitland's 1st Foot Guards, who had defeated the Chasseurs of the Guard, were thought to have defeated the Grenadiers; they were awarded the title of Grenadier Guards in recognition of their feat, and adopted bearskins in the style of the Grenadiers. Britain's Household Cavalry likewise adopted, in 1821, the cuirass in recognition of their success against their armoured French counterparts. The effectiveness of the lance was noted by all participants and this weapon subsequently became more widespread throughout Europe; the British converted their first light cavalry regiment to lancers in 1816.


          Waterloo was a decisive battle in more than one sense. It definitively ended the series of wars that had convulsed Europe, and involved many other regions of the world, since the French Revolution of the early 1790s. It also ended the political and military career of Napoleon Bonaparte, one of the greatest commanders and statesmen in history. Finally, it ushered in almost half a century of international peace in Europe; no major conflict was to occur until the wars resulting from the unifications of Germany and Italy in the latter half of the 19th century.


          


          A French view of the reasons for Napoleon's defeat


          General Baron Jomini, one of the leading French writers on the Napoleonic art of war had a number of very cogent explanations of the reasons behind Napoleon's defeat at Waterloo.


          
            
              In my opinion, four principal causes led to this disaster: The first, and most influential, was the arrival, skilfully combined, of Blcher, and the false movement that favored this arrival; the second, was the admirable firmness of the British infantry, joined to the sang-froid and aplomb of its chiefs; the third, was the horrible weather, that had softened the ground, and rendered the offensive movements so toilsome, and retarded till one o'clock the attack that should have been made in the morning; the fourth, was the inconceivable formation of the first corps, in masses very much too deep for the first grand attack.

            

          


          


          The battlefield today
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          Some portions of the terrain on the battlefield have been altered from their 1815 appearance. Tourism began the day after the battle, with Captain Mercer noting that on 19 June "a carriage drove on the ground from Brussels, the inmates of which, alighting, proceeded to examine the field". In 1820, the Netherlands' King William I ordered the construction of a monument on the spot where it was believed his son, the Prince of Orange, had been wounded. The Lion's Hillock, a giant mound, was constructed here, using 300,000cubic metres (392,000 cuyd) of earth taken from other parts of the battlefield, including Wellington's sunken road.


          
            
              Every one is aware that the variously inclined undulations of the plains, where the engagement between Napoleon and Wellington took place, are no longer what they were on June 18, 1815. By taking from this mournful field the wherewithal to make a monument to it, its real relief has been taken away, and history, disconcerted, no longer finds her bearings there. It has been disfigured for the sake of glorifying it. Wellington, when he beheld Waterloo once more, two years later, exclaimed, "They have altered my field of battle!" Where the great pyramid of earth, surmounted by the lion, rises to-day, there was a hillock which descended in an easy slope towards the Nivelles road, but which was almost an escarpment on the side of the highway to Genappe. The elevation of this escarpment can still be measured by the height of the two knolls of the two great sepulchres which enclose the road from Genappe to Brussels: one, the English tomb, is on the left; the other, the German tomb, is on the right. There is no French tomb. The whole of that plain is a sepulchre for France.

            


            
              Victor Hugo, Les Miserables,
            

          


          However, other terrain features and notable landmarks on the field have remained virtually unchanged since the battle. These include the rolling farmland to the east of the Brussels-Charleroi Road as well as the buildings at Hougoumont, Le Haye Saint, and Le Belle Alliance.


          Apart from the Lion Mound, there are several more conventional but noteworthy monuments scattered throughout the battlefield. A cluster of monuments at the Brussels-Charleroi and Braine L'Alleud-Ohain crossroads mark the mass graves of English, Belgian, Hanovarian and KGL troops. A monument to the French dead entitled The Wounded Eagle (L'aigle Bless) marks the location where it is believed one of the French guard units formed square during the closing moments of the battle. A monument to the Prussian dead is located in the village of Placenoit on the site where one of their artillery batteries took position.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Battle_of_Waterloo"
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          A battleship is a large, heavily armored warship with a main battery consisting of the largest calibre of guns. Battleships are larger, better armed, and better armored than cruisers and destroyers.


          Battleship design continually evolved to incorporate and adapt technological advances to maintain an edge. The word battleship was coined around 1794 and is a shortened form of line-of-battle ship, the dominant warship in the Age of Sail. The term came into formal use in the late 1880s to describe a type of ironclad warship, whose design culminated in the Battle of Tsushima on 27 May 1905. This generation of warships were now referred to as pre-dreadnought battleships. In October 1905, nearly five months after Tsushima, the keel of HMS Dreadnought (launched in 1906) was laid down, heralding a revolution in battleship design, battleships constructed from 1906 onward were often referred to as dreadnoughts.


          Battleships were a potent symbol of naval dominance and national might, and for decades the battleship was a major factor in both diplomacy and military strategy. The global arms race in battleship construction in the early 20th century was one of the causes of World War I, which saw a clash of huge battle fleets at the Battle of Jutland. The Naval Treaties of the 1920s and 1930s limited the number of battleships but did not end the evolution of design. Both the Allies and the Axis Powers deployed battleships of old construction and new during World War II.


          Nevertheless, some historians and naval theorists question the value of the dreadnought. Apart from Jutland, there were few great dreadnought clashes. Despite their great firepower and protection, dreadnoughts remained vulnerable to much smaller, cheaper ordnance and craft: initially the torpedo and the naval mine, and later aircraft and the guided missile. The growing range of engagement led to the battleship's replacement as the leading type of warship by the aircraft carrier during World War II; battleships were retained by the United States Navy into the Cold War only for fire support purposes. These last battleships were removed from the U.S. Naval Vessel Register in March 2006.


          


          The ship of the line


          A ship of the line was a large, unarmoured wooden sailing ship on which was mounted a battery of up to 120 smoothbore guns and carronades. The ship of the line was a gradual evolution of a basic design that dates back to the 1400s, and, apart from growing in size, it changed little between the adoption of line of battle tactics in the early 17th century and the end of the sailing battleship's heyday in the 1830s. From 1794, the alternative term 'line of battle ship' was contracted (informally at first) to 'battle ship' or 'battleship'.
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          The sheer number of guns fired broadside meant that a sailing battleship could wreck any wooden vessel, smashing its hull and masts and killing its crew. However, the effective range of the guns was as little as a few hundred yards, and the battle tactics of sailing ships depended entirely on the wind.


          The first major change to the ship of the line concept was the introduction of steam power as an auxiliary propulsion system. Steam power was gradually introduced to the navy in the first half of the 19th century, initially for small craft and later for frigates. The French Navy introduced steam to the line of battle with the 90-gun Le Napolon in 1850  the first true steam battleship. Napoleon was armed as a conventional ship-of-the-line, but her steam engines could give her a speed of 12knots (22km/h), regardless of the wind conditions: a potentially decisive advantage in a naval engagement. The introduction of steam accelerated the growth in size of battleships. France and the United Kingdom were the only two countries to develop fleets of wooden steam screw battleships, although several other navies made some use of a mixture of screw battleships and paddle-steamer frigates. These included Russia, Turkey, Sweden, Naples, Prussia, Denmark and Austria.


          


          Ironclads
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          The adoption of steam power was only one of a number of technological advances which revolutionized warship design in the 19th century. The ship of the line was overtaken by the ironclad: powered by steam, protected by metal armor, and armed with guns firing high-explosive shells.


          


          Explosive shells


          Wooden-hulled ships stood up comparatively well to solid shot, as shown in the 1866 battle of Lissa, where the old Austrian steam battleship Kaiser ranged across a confused battlefield, rammed an Italian ironclad and took a pounding of several 300 pound shots at point blank range. Despite losing her bowsprit and her foremast, and being set on fire, she was ready for action again the very next day. By contrast, guns which fired explosive or incendiary shells were a major threat to wooden ships, and these weapons became widespread in the 1840s. In the Crimean War, the Russian Black Sea Fleet destroyed a flotilla of wooden Turkish ships with explosive shells at the Battle of Sinop in 1853. Later in the war, French ironclad floating batteries used similar weapons against the defenses at the Battle of Kinburn.


          


          Iron armor and construction
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          The development of high-explosive shells made the use of iron armor plate on warships necessary. In 1859 France launched La Gloire, the first ocean-going ironclad warship. She had the profile of a ship of the line, cut to one deck due to weight considerations. Although made of wood and reliant on sail for most of her journeys, La Gloire was fitted with a propeller, and her wooden hull was protected by a layer of thick iron armor. Gloire prompted further innovation from the Royal Navy, anxious to prevent France from gaining a technological lead.


          The superior armored frigate Warrior followed La Gloire by only fourteen months, and both nations embarked on a program of building new ironclads and converting existing screw ships of the line to armored frigates. Within two years, Italy, Austria, Spain and Russia had all ordered ironclad warships, and by the time of the famous clash of the USS Monitor and the CSS Virginia at the Battle of Hampton Roads at least eight navies possessed ironclad ships.
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          Navies experimented with the positioning of guns, in turrets (like the USS Monitor), central-batteries or barbettes, or with the ram as the principal weapon. As steam technology developed, masts were gradually removed from battleship designs. By the mid-1870s steel was used as a construction material alongside iron and wood. The French Navy's Redoutable, laid down in 1873 and launched in 1876, was a central battery and barbette warship which became the first battleship in the world to use steel as the principal building material.


          


          The pre-dreadnought battleship
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          By the 1890s, there was an increasing similarity between battleship designs, and the type now known as the 'pre-dreadnought battleship' emerged. These were heavily armored ships, mounting a mixed battery of guns in turrets, and without sails. The typical first-class battleship of the pre-dreadnought era displaced 15,000 to 17,000 tons, had a speed of 16knots (30km/h), and an armament of four 12-inch (305mm) guns in two turrets fore and aft with a mixed-caliber secondary battery amidships around the superstructure. An early design with superficial similarity to the pre-dreadnought is the British Devastation-class of 1871. However, it was not until the 1890s that the widespread adoption of steel construction and hardened steel armor meant that a turret-ship could combine heavy armament and protection with high speed and good seakeeping.


          The slow-firing 12-inch (305mm) main guns were the principal weapons for battleship-to-battleship combat. The intermediate and secondary batteries had two roles. Against major ships, it was thought a 'hail of fire' from quick-firing secondary weapons could distract enemy gun crews by inflicting damage to the superstructure, and they would be more effective against smaller ships such as cruisers. Smaller guns (12-pounders and smaller) were reserved for protecting the battleship against the threat of torpedo attack from destroyers and torpedo boats.


          The beginning of the pre-dreadnought era coincided with an attempt by Britain to re-assert her naval dominance. For many years previously, Britain had taken naval supremacy for granted. Expensive naval projects were criticised by political leaders of all inclinations. However, in 1888 a war scare with France and the build-up of the Russian navy gave added impetus to naval construction, and the British Naval Defence Act of 1889 laid down a new fleet including eight new battleships. The principle that Britain's navy should be more powerful than the two next most powerful fleets combined was also enshrined. This policy was designed to deter France and Russia from building more battleships, but both nations nevertheless expanded their fleets with more and better pre-dreadnoughts in the 1890s.


          In the last years of the 19th century and the first years of the 20th, the escalation in the building of battleships became defined by conflict between Britain and Germany. The German naval laws of 1890 and 1898 authorised a fleet of 38 battleships, a vital threat to the balance of naval power. Britain answered with further shipbuilding, but by the end of the pre-dreadnought era, British supremacy at sea had markedly weakened. In 1883, the United Kingdom had 38 battleships, twice as many as France and almost as many as the rest of the world put together. By 1897, Britain's lead was far smaller due to competition from France, Germany, and Russia, as well as the development of pre-dreadnought fleets in Italy, the United States and Japan. Turkey, Spain, Sweden, Denmark, Norway, the Netherlands, Chile and Brazil all had second-rate fleets led by armored cruisers, coastal defence ships or monitors.


          Pre-dreadnoughts continued the technical innovations of the ironclad. Turrets, armor plate, and steam engines were all improved over the years, and torpedo tubes were introduced. A small number of designs, including the American Kearsarge and Virginia classes, experimented with all or part of the 8-inch intermediate battery superimposed over the 12-inch primary. Results were poor: recoil factors and blast effects resulted in the 8-inch battery being completely unusable, and the inability to train the primary and intermediate armaments on different targets led to significant tactical limitations. Even though such innovative designs saved weight (a key reason for their inception), they proved too cumbersome in practice.


          


          The Dreadnought era


          In 1906, the revolutionary HMS Dreadnought, created as a result of pressure from Admiral John A. Fisher, made existing battleships obsolete. Combining an 'all-big-gun' armament of ten 12-inch (305 mm) rifles with unprecedented speed and protection, she prompted navies worldwide to re-evaluate their battleship building programmes. While the Japanese had laid down an all-big-gun battleship (Satsuma) in 1904, and the concept of an all-big-gun ship had been in circulation for several years, it had yet to be validated in combat. Dreadnought sparked a new arms race, principally between Britain and Germany but reflected worldwide, as the new class of warships became a crucial element of national power.


          Technical development continued rapidly through the dreadnought era, with step changes in armament, armor and propulsion. Ten years after Dreadnought's commissioning, much more powerful ships, the super-dreadnoughts, were being built.


          


          The origin of Dreadnought
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          In the first years of the 20th century, several navies worldwide experimented with the idea of a new type of battleship with a uniform armament of very heavy guns.


          General Vittorio Cuniberti, the Italian Navy's chief naval architect, articulated the concept of an all-big-gun battleship in 1903. When the Regia Marina did not pursue his ideas, Cuniberti wrote an article in Jane's proposing an "ideal" future British battleship, a large armored warship of 17,000tons, armed solely with a single caliber main battery (twelve 12-inch {305 mm} guns), carrying 300-millimetre (12in) belt armor, and capable of 24 knots (44 km/h).


          The Russo-Japanese War provided operational experience to validate the 'all-big-gun' concept. At the Yellow Sea and Tsushima, pre-dreadnoughts exchanged volleys at ranges of 7,60012,000 yd (7 to 11 km), beyond the range of the secondary batteries. It is often held that these engagements demonstrated the importance of the 12-inch (305mm) gun over its smaller counterparts, though some historians take the view secondary batteries were just as important as the larger weapons.
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          The Imperial Japanese Navy's battleship Satsuma became the first ship in the world designed (1904) as an all-big-gun battleship. However, she was never armed to specification, due to the financial pressures of the Russo-Japanese War, and was completed with a mixed armament. For this reason, the new all-big-gun battleships would not be called Satsumas but Dreadnoughts, after the first such ship actually completed, in 1906. Satsuma also retained triple-expansion engines, though her sister ship Aki, completed in 1911, used turbines.


          



          As early as 1904, First Sea Lord Sir John A. "Jackie" Fisher had been convinced of the need for fast, powerful ships with an all-big-gun armament. If Tsushima influenced his thinking, it was to persuade him of the need to standardise on 12 inch guns. Fisher's concern was submarines and destroyers equipped with torpedoes that outranged battleship guns, making speed imperative for capital ships. Fisher's preferred option was his brainchild, the battlecruiser: lightly armored but heavily armed with eight 12 inch guns and propelled to a remarkable 25knots (46km/h) by steam turbines.


          It was to prove this revolutionary technology that Dreadnought was designed in January 1905, laid down in October 1905 and sped to completion by 1906. She carried ten 12 inch guns, had an 11-inch armour belt, and was the first large ship powered by turbines. She mounted her guns in five turrets; three on the centerline (one forward, two aft) and two on the wings, giving her at her launch twice the broadside of anything else afloat. She retained a number of 12-pound (3-inch, 76 mm) quick-firing guns for use against destroyers and torpedo-boats. Her armor was heavy enough for her to go head-to-head with any other ship afloat in a gun battle, and conceivably win.
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          Dreadnought was to have been followed by three Invincible-class battlecruisers, their construction delayed to allow lessons from Dreadnought to be used in their design. While Fisher may have intended Dreadnought to be the last Royal Navy battleship, the design was so successful he found little support for his plan to switch to a battlecruiser navy. Although there were some problems with the ship (the wing turrets had limited arcs of fire and strained the hull when firing a full broadside, and the top of the thickest armor belt lay below the waterline at full load), the Royal Navy promptly commissioned another six ships to a similar design in the Bellerophon and St Vincent classes.


          An American design, South Carolina, authorized in 1905 and laid down in December 1906, was also one of the first dreadnoughts, but she and her sister, Michigan, were not launched until 1908. Both used triple-expansion engines, but had superior layout of their main battery, dispensing with Dreadnought's wing turrets. They thus retained the same broadside, despite having two fewer guns.


          


          The dreadnought arms race


          In 1897, before the revolution in design brought about by Dreadnought, the Royal Navy had 62 battleships in commission or building, a lead of 26 over France and 50 over Germany. In 1906, the Royal Navy owned the field with Dreadnought. The new class of ship prompted an arms race with major strategic consequences. Major naval powers raced to build their own dreadnoughts to catch up with the United Kingdom. Possession of modern battleships was not only vital to naval power, but also, as with nuclear weapons today, represented a nation's standing in the world. Germany, France, Russia, Italy, Austria, and the United States all began dreadnought programmes; and second-rank powers including Turkey, Argentina, Brazil, and Chile commissioned dreadnoughts to be built in British and American yards.


          


          World War I


          

          The First World War was an anticlimax for the great dreadnought fleets. There was no decisive clash of modern battlefleets to compare with the Battle of Tsushima. The role of battleships was marginal to the great land struggle in France and Russia; and it was equally marginal to the First Battle of the Atlantic, the battle between German submarines and British merchant shipping.


          By virtue of geography, the Royal Navy could keep the German High Seas Fleet bottled up in the North Sea with relative ease. Both sides were aware that, because of the greater number of British dreadnoughts, a full fleet engagement would likely result in a British victory. The German strategy was therefore to try to provoke an engagement on their terms: either to induce a part of the Grand Fleet to enter battle alone, or to fight a pitched battle near the German coastline, where friendly minefields, torpedo-boats and submarines could be used to even the odds.
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          The first two years of war saw conflict in the North Sea limited to skirmishes by battlecruisers at the Battle of Heligoland Bight and Battle of Dogger Bank and raids on the English coast. In the summer of 1916, a further attempt to draw British ships into battle on German terms resulted in a clash of the battlefleets in the Battle of Jutland: an indecisive engagement.


          In the other naval theatres there were no decisive pitched battles. In the Black Sea, engagement between Russian and Turkish battleships was restricted to skirmishes. In the Baltic, action was largely limited to the raiding of convoys, and the laying of defensive minefields; the only significant clash of battleship squadrons there was the Battle of Moon Sound at which one Russian pre-dreadnought was lost. The Adriatic was in a sense the mirror of the North Sea: the Austro-Hungarian dreadnought fleet remained bottled up by the British and French blockade. And in the Mediterranean, the most important use of battleships was in support of the amphibious assault on Gallipoli.{{Fact}


          The course of the war also illustrated the vulnerability of battleships to cheaper weapons. In September 1914, the potential threat posed to capital ships by German U-boats was confirmed by successful attacks on British cruisers, including the sinking of three British armored cruisers by the German submarine U-9 in less than an hour. Sea mines proved a threat the next month, when the recently commissioned British super-dreadnought Audacious struck a mine. By the end of October, the British had changed their strategy and tactics in the North Sea to reduce the risk of U-boat attack. While Jutland was the only major clash of battleship fleets in history, the German plan for the battle relied on U-boat attacks on the British fleet; and the escape of the German fleet from the superior British firepower was effected by the German cruisers and destroyers closing on British battleships, causing them to turn away to avoid the threat of torpedo attack. Further near-misses from submarine attacks on battleships and casualties amongst cruisers led to growing paranoia in the Royal Navy about the vulnerability of battleships. By October 1916, the Royal Navy had essentially abandoned the North Sea, instructing the Grand Fleet not to go south of the Farne Islands unless adequately protected by destroyers.


          The German High Seas Fleet, for their part, were determined not to engage the British without the assistance of submarines; and since the submarines were needed more for raiding commercial traffic, the fleet stayed in port for the remainder of the war. Other theatres equally showed the role of small craft in damaging or destroying dreadnoughts. The two Austrian dreadnoughts lost in 1918 were the casualties of torpedo boats and of frogmen. The Allied capital ships lost in Gallipoli were sunk by mines and torpedo, while a Turkish pre-dreadnought was caught in the Dardanelles by a British submarine.


          


          The inter-war period


          
            [image: Profile drawing of HMS Nelson commissioned 1927]

            
              Profile drawing of HMS Nelson commissioned 1927
            

          


          The inter-war period saw the battleship subjected to strict international limitations to prevent a costly arms race breaking out.


          For many years, Germany simply had no battleships. The Armistice with Germany required that most of the High Seas Fleet be disarmed and interned in a neutral port; largely because no neutral port could be found, the ships remained in British custody in Scapa Flow, Scotland. The Treaty of Versailles specified that the ships should be handed over to the British. Instead, most of them were scuttled by their German crews on 21 June 1919 just before the signature of the peace treaty. The treaty also limited the German Navy, and prevented Germany from building or possessing any capital ships.


          While the victors were not limited by the Treaty of Versailles, many of the major naval powers were crippled after the war. Faced with the prospect of a naval arms race against Great Britain and Japan, which would in turn have led to a possible Pacific war, the United States was keen to conclude the Washington Naval Treaty of 1922. This treaty limited the number and size of battleships that each major nation could possess, and required Britain to accept parity with the U.S. and to abandon the British alliance with Japan. The Washington treaty was followed by a series of other naval treaties, including the First Geneva Naval Conference (1927), the First London Naval Treaty (1930), the Second Geneva Naval Conference (1932), and finally the Second London Naval Treaty (1936), which all set limits on major warships. These treaties became effectively obsolete on 1 September 1939 at the beginning of World War II, but the ship classifications that had been agreed upon still apply. The treaty limitations meant that fewer new battleships were launched from 19191939 than from 19051914. The treaties also inhibited development by putting maximum limits on the weights of ships. Designs like the projected British N3 battleship, the first American South Dakota-class, and the Japanese Kii-classall of which continued the trend to larger ships with bigger guns and thicker armornever got off the drawing board. Those designs which were commissioned during this period were referred to as treaty battleships.


          


          Rise of the aircraft carrier
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          As early as 1914, the British Admiral Percy Scott predicted that battleships would soon be made irrelevant by aeroplanes. By the end of World War I, aeroplanes had successfully adopted the torpedo as a weapon. A proposed attack on the German fleet at anchor in 1918 using the Sopwith Cuckoo carrier-borne torpedo-bomber was considered and rejectedbut it was not long before such a technique was adopted.


          In the 1920s, General Billy Mitchell of the United States Army Air Corps, believing that air forces had rendered navies around the world obsolete, testified in front of Congress that "1,000 bombardment airplanes can be built and operated for about the price of one battleship" and that a squadron of these bombers could sink a battleship, making for more efficient use of government funds. This infuriated the U.S. Navy, but Mitchell was nevertheless allowed to conduct a careful series of bombing tests alongside Navy and Marine bombers. In 1921, he bombed and sank numerous ships, including the "unsinkable" German World War I battleship Ostfriesland and the American pre-dreadnought Alabama.


          Although Mitchell had required "war-time conditions", the ships sunk were obsolete, stationary, defenseless and had no damage control. The sinking of Ostfriesland was accomplished by violating an agreement that would have allowed Navy engineers to examine the effects of various munitions: Mitchell's airmen disregarded the rules, and sank the ship within minutes in a coordinated attack. The stunt made headlines, and Mitchell declared, "No surface vessels can exist wherever air forces acting from land bases are able to attack them." While far from conclusive, Mitchell's test was significant because it put proponents of the battleship against naval aviation on the back foot. Rear Admiral William A. Moffett used public relations against Mitchell to make headway toward expansion of the U.S. Navy's nascent aircraft carrier program.


          


          Rearmament


          The Royal Navy, United States Navy, and Imperial Japanese Navy extensively upgraded and modernized their WWI-era battleships during the 1930s. Among new features were tower height and stability such that optical rangefinder equipment for gunnery control could be used, deck plating was increased especially around turrets against plunging fire and aerial bombing, anti-aircraft weapons added. Some British ships received a large block superstructure nicknamed the "Queen Anne's castle", such as in the Queen Elizabeth and Warspite, which would be used in the new conning towers of the King George V fast battleships. External bulges were added to improve both buoyancy to counteract weight increase and provide underwater protection against mines and torpedoes. The Japanese rebuilt all of their battleships, plus their battlecruisers, with distinctive " pagoda" structures, though the Hiei received a more modern bridge tower that would influence the new Yamato battleships. Bulges were fitted, including steel tube array to improve both underwater and vertical protecion along waterline. The U.S. experimented with tripod and later caged masts, though after Pearl Harbour some of the most severely damaged ships such as West Virginia and California were rebuilt to a similar appearance to their fast battleship contemporaries. Radar, which was effective beyond visual contact and was effective in complete darkness or adverse weather conditions, was introduced to supplement optical fire control.


          Even when war threatened again in the late 1930s, battleship construction did not regain the level of importance which it had held in the years before World War I. The "building holiday" imposed by the naval treaties meant that the building capacity of dockyards worldwide was relatively reduced, and the strategic position had changed. The development of the strategic bomber meant that the navy was no longer the only method of projecting power overseas, and the development of the aircraft carrier meant that battleships had a rival for the resources available for capital ship construction.
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          In Germany, the ambitious Plan Z for naval rearmament was abandoned in favour of a strategy of submarine warfare supplemented by the use of battlecruisers and Bismarck-class battleships as commerce raiders. In Britain, the most pressing need was for air defenses and convoy escorts to safeguard the civilian population from bombing or starvation, and re-armament construction plans consisted of five ships of the King George V class. It was in the Mediterranean that navies remained most committed to battleship warfare. France intended to build six battleships of the Dunkerque and Richelieu classes, and the Italians two powerful Littorio-class ships. Neither navy built significant aircraft carriers. The U.S. preferred to spend limited funds on aircraft carriers until the South Dakota class. Japan, also prioritising aircraft carriers, nevertheless began work on three mammoth Yamato class ships (although one of these was later completed as a carrier).


          At the outbreak of the Spanish Civil War, the Spanish navy consisted of only two small dreadnought battleships, Espaa and Jaime I. Espaa (originally named Alfonso XIII), by then in reserve at the northwestern naval base of El Ferrol, fell into Nationalist hands in July 1936. The crew aboard Jaime I murdered their officers, mutinied, and joined the Republican Navy. Thus each side had one battleship; however, the Republican Navy generally lacked experienced officers. The Spanish battleships mainly restricted themselves to mutual blockades, convoy escort duties, and shore bombardment, rarely in direct fighting against other surface units. In April 1937, Espaa ran onto a mine laid by friendly forces, and sank with little loss of life. In May 1937, Jaime I was damaged by Nationalist air attacks and a grounding incident. The ship was forced to go back to port to be repaired. There she was again hit by several aerial bombs. It was then decided to tow the battleship to a more secure port, but during the transport she suffered an internal explosion that caused 300 deaths and her total loss. Several Italian and German capital ships participated in the non-intervention blockade. On May 29, 1937, two Republican aircraft managed to bomb the German pocket battleship Deutschland outside Ibiza, causing severe damage and loss of life. Admiral Scheer retaliated two days later by bombarding Almera, causing much destruction, and the resulting Deutschland incident meant the end of German and Italian support for non-intervention.


          


          World War II


          German battleshipsobsolete pre-dreadnoughtsfired the first shots of World War II with the bombardment of the Polish garrison at Westerplatte; and the final surrender of the Japanese Empire took place aboard a United States Navy battleship, the USS Missouri. Between the two events, it became clear that battleships were now essentially auxiliary craft, and aircraft carriers were the new principal ships of the fleet.


          Still, battleships played a part in major engagements in Atlantic, Pacific and Mediterranean theatres. In the Atlantic, the Germans experimented with taking the battleship beyond conventional fleet action, using their pocket battleships as independent commerce raiders. Although there were a few battleship-on-battleship engagements, battleships had little impact on the destroyer and submarine Battle of the Atlantic, and aircraft carriers determined the outcome of most of the decisive fleet clashes of the Pacific War.


          In the first year of the war, battleships and battlecruisers defied predictions that aircraft would dominate naval warfare. Scharnhorst and Gneisenau surprised and sank the aircraft carrier Glorious off western Norway in June 1940. The vulnerability of unescorted carriers to attack by other ships meant that carriers almost always had escorts, so this engagement marked the last time surface gunnery sank a fleet carrier. In the Attack on Mers-el-Kbir, British capital ships opened fire on the French battleships harboured in Algeria with their own heavy guns, and later pursued fleeing French ships with planes from aircraft carriers.


          


          Taranto and Matapan
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          In late 1940 and 1941, a range of engagements saw battleships harassed by carrier aircraft.


          The first example of the power of naval aviation was the British air attack on the Italian naval base at Taranto that took place on the night of 1112 November 1940. A small number of Royal Navy aircraft attacked the Italian fleet at harbour, succeeding in sinking one Italian battleship and damaging two others. Importantly, the attack forced the Italian navy to change tactics and seek battle against the superior British navy, which resulted in their defeat at the Battle of Cape Matapan.


          


          Bismarck


          The battleship war in the Atlantic was driven by the attempts of German capital ship commerce raiderstwo battleships, the Bismarck and the Tirpitz, and two battlecruisersto influence the Battle of the Atlantic by destroying Atlantic convoys supplying the United Kingdom. The superior numbers of British surface units devoted themselves to protecting the convoys, and to seek-and-destroy missions against the German ships, assisted by both naval and land-based aircraft and by sabotage attacks. On 24 May 1941, during its attempt to break out into the North Atlantic, the commerce raider Bismarck engaged the British battleship HMS Prince of Wales and the battlecruiser Hood. Due primarily to the Bismarck's superior range-finding and accuracy, it soon sank Hood with a hit to her magazines. Bismarck and Prince of Wales hit each other three times, the damage compelling the Prince of Wales to withdraw. While the Bismarck was heading for St. Nazaire, the Royal Navy continued to hunt it, and eventually an attack by Swordfish biplane torpedo-bombers from the aircraft carrier Ark Royal disabled Bismarck's rudder. This enabled Royal Navy battleships, cruisers and destroyers to close in for the kill.


          


          The Pacific battles
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          In many of the crucial battles of the Pacific, for instance Coral Sea and Midway, battleships were either absent or overshadowed as carriers launched wave after wave of planes into the attack at a range of hundreds of miles. The primary tasks for battleships in the Pacific became shore bombardment and anti-aircraft defense for the carriers. Even the largest battleships ever constructed, Japan's Yamato class, which carried a main battery of nine 18.1- inch (460 millimetre) guns and were designed to be a principal strategic weapon, were seldom given a chance to fulfill their potential. They were hampered by technical deficiencies (slow battleships were incapable of operating with fast carriers), faulty military doctrine (the Japanese waited for a "decisive battle", which never came), and defective dispositions (as at Midway).


          


          Pearl Harbour


          Before hostilities broke out in the Pacific Theatre, extensive pre-war planning centered around dreadnoughts. The Royal Navy could not achieve parity with the estimated nine Japanese capital ships in Southeast Asia, since doing so would leave only a handful of ships to use against Nazi Germany. However, Prime Minister Winston Churchill was optimistic about the improving situation in the North Atlantic and Mediterranean and allocating two ships to the defense of Singapore was seen as a compromise. Furthermore, the U.S. Navy later agreed to send its Pacific Fleet with its eight battleships to Singapore in the event of hostilities with Japan.


          On 7 December 1941 the Japanese launched a surprise attack on Pearl Harbour. Five out of eight U.S. battleships were quickly either sunk or sinking, with the rest damaged. The Japanese thus neutralized the U.S. battleship force in the Pacific by an air attack, and thereby proved Mitchell's theory, and showed the vulnerability of warships lying at anchor, as at Taranto. The American aircraft carriers were however at sea and evaded detection. They in turn took up the fight, eventually turning the tide of the war in the Pacific.


          The sinking of the British battleship Prince of Wales and her escort, the battlecruiser HMS Repulse, further demonstrated the vulnerability of a battleship to air attack, in this case while at sea without air cover. Both ships were on their way to assist in the defense of Singapore when Japanese land-based bombers and fighters found and sank them on 10 December 1941. Prince of Wales has the distinction of being the first modern battleship sunk by aircraft while underway and able to defend herself.


          


          Midway


          Commonly understood as a victory of carriers, Midway showed up deficiencies in Japanese operational planning. Yamamoto, considering them his most valuable units, kept his battleships far to the rear, in line with traditional practice. This placed them too far away to assist Nagumo (and they would have been too slow to keep up with him in any case). Yet, when Nagumo's carriers were sunk, Yamamoto lost an opportunity to salvage something. Carriers, for all their evident potency, were virtually defenseless at night, and Fletcher might have been dealt a crushing blow by Yamato the night of 6 7 June, had Yamamoto stayed closer.


          


          Guadalcanal


          Initially, when the U.S. entered the war in December 1941, it had no battleships available in the Pacific Theatre. Eight of them were sunk or crippled at Pearl Harbour and were sent home for repairs and reconstruction; they would not have been able to keep up with the carriers in any case. The new fast battleships of North Carolina and South Dakota classes were still undergoing trials. North Carolina and South Dakota were ready by summer of 1942 and provided crucial anti-aircraft defense during the Eastern Solomons and Santa Cruz Islands carrier battles.
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          By contrast, the Imperial Japanese Navy had the advantage of a dozen operational battleships early in the war, but chose not to deploy them in any significant engagements. The Fusōs and Ises, despite their extensive modernization and respectable speeds, were relegated to training and home defense, while the Nagatos and Yamatos were being saved for Isoroku Yamamoto's "Decisive Battle" which never came to fruition on Japanese terms. In fact, the only Japanese battleships to see much action in the early stages were Kongōs, which served mostly as carrier escorts due to their high speed.


          During the later part of the Guadalcanal campaign in fall 1942, Japan and the U.S. were both forced to commit their battleships to surface combat, due to the need to carry out night operations, and because of the exhaustion of their carrier forces. During the First Naval Battle of Guadalcanal, battleships Hiei and Kirishima were driven off by a force of U.S. cruisers and destroyers. Several USN ships were lost and others were crippled, but they inflicted critical damage on Hiei, which was abandoned after being subject to repeated air attacks that made salvage impossible. The following evening, at the Second Naval Battle of Guadalcanal on 15 November 1942, the United States battleships South Dakota and Washington fought and destroyed the surviving Kirishima.


          It was also at Guadalcanal that battleships demonstrated the other primary use to which they would be put, delivering devastating fire against Henderson Field.


          


          Leyte Gulf
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          At the Battle of the Philippine Sea, heavy aircraft losses made the carriers ineffectual and forced the Japanese to finally commit their dreadnoughts, both old and new, to the upcoming Leyte Campaign. The objective in this "decisive battle" was to stop the Allies from capturing the Philippines, which would cut off the Japanese oil supply and render their navy useless. The Battle off Samar, on 25 October 1944, proved battleships were still lethal. The American escort carriers of "Taffy 3" had a narrow escape from under the guns of Japanese battleships Yamato, Kongō, Haruna and Nagato and their cruiser escort. American destroyers and aircraft attacked the battleships, enabling the American task force to disengage. Inexplicably, the Japanese disengaged as well, despite being near their intended target - the American amphibious landing forces at Leyte.


          At Leyte Gulf, on 25 October 1944, six old battleships (many of them raised and repaired from Pearl Harbour), led by Admiral Jesse Oldendorf of the U.S. Seventh Fleet sank Admiral Shoji Nishimura's flagship Yamashiro and would have sunk Fusō if it had not already been broken in two by destroyer torpedoes moments earlier during the Battle of Surigao Strait. This engagement marked the last time in history when battleship faced battleship. It was also the day after an engagement further north (the Battle of the Sibuyan Sea) in which Musashi, sister ship to Yamato, was sunk by aircraft long before she could come within striking range of the American force.


          


          Soviet and Finnish battles
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          During the Soviet-Finnish Winter War, the Soviet battleships Marat and Oktyabrskaya Revolutsiya made several attempts to neutralize the Finnish coastal batteries in order to implement a full naval blockade. The Soviets inflicted little damage on the Finnish positions, and the defenders hit back, claiming at least one hit on Marat. During the German assault on the Soviet Union, the Soviet battleships served as convoy escorts during the evacuation of Tallinn, and as floating batteries during the siege of Leningrad. The dense German and Finnish minefields and the submarine nets effectively restricted Soviet traffic in the Gulf of Finland, forcing the larger vessels to remain at port. The German Stuka pilot Hans-Ulrich Rudel eventually sank Marat at her moorings on 23 September 1941. Still, the vessel was able to serve as a battery for the remainder of the siege. The Soviets later refloated Marat and both it and Oktyabrskaya Revolutsiya served until the 1950s.


          


          Fire support


          With the German capital-ship raiders sunk or forced to remain in port, shore bombardment became the focus of Allied battleships in the Atlantic. It was while covering the Allied invasion of Morocco that the Massachusetts fought and disabled Vichy French battleship Jean Bart on 27 October 1942. Six battleships came together as part of Operation Neptune, in support of the D-Day landings in June 1944. D-Day also saw the humble sacrifice of two obsolete dreadnoughts, which were sunk as part of the breakwater around the Allied Mulberry harbours.


          


          Aerial defense
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          The sinking of Prince of Wales and Repulse off the coast of Malaya in 1941 demonstrated that even the most modern battleships could not hold off aerial attacks without decent aerial defenses. The British HACS fire control system had proven useless against the Japanese attackers, and the anti-aircraft artillery had managed to shoot down only a handful of attackers. Afterwards, an aircraft carrier's combat air patrol proved to be the most effective form of defense against enemy bombers; nonetheless a modern fast battleship could provide a vital point defense against attackers that broke through the fighter screen. The North Carolina and South Dakota demonstrated just that in the battles of the Eastern Solomons and Santa Cruz Islands, respectively, with North Carolina downing between 7 and 14 planes, while South Dakota shot down between 26 and 32. The battleships' presence was crucial during these 1942 battles, as the U.S. were still months from being able to realize their material advantage, with too few planes and ships to interdict enough of the skilled Japanese pilots. No American battleships were lost or seriously damaged by aerial attacks in open seas in World War II.


          By 1944, Admiral Raymond A. Spruance had arrayed his forces in a complex defense formation. The first line of protection was a radar-vectored combat air patrol, and any attackers who managed to get through would face anti-aircraft fire from a line of screening battleships and cruisers. This exacted such a heavy toll on the Japanese during the Battle of the Philippine Sea that they failed to cause any significant damage to their main targets, the aircraft carriers. The most damage that the Japanese caused was a bomb hit on South Dakota which caused many casualties but did little damage to the battleship. Circumstances were vastly different from 1942 as the Japanese aircrews were inexperienced, and they were up against veteran U.S. pilots as well as many new carriers and battleships.


          


          AA guns


          At the outbreak of World War II, most battleships had large anti-aircraft batteries. The battleships used the same light AA guns (the Allies used autocannons such as the Bofors 40 mm gun and Oerlikon 20 mm cannon) as those on smaller ships, but in greater number. The later development of proximity fuses and radar vastly increased the effectiveness of these batteries.


          Post-WWI battleships, particularly British and American, had discarded the casemates in favour of turret-mounted dual purpose secondary batteries ( 5-inch or 6-inch caliber). Secondaries were initially designed to deal with rushing destroyers and torpedo boats, but there arose a need for heavy anti-aircraft armament as the potency of aircraft grew, particularly torpedo planes. The rationale was that it is unlikely that a battleship would be simultaneously facing both destroyers and aircraft, but it would take up too much space to have separate types of guns to deal with both threats. Both weapons had similar calibers and so they could be merged into a single battery type, and the turret mountings were less susceptible to flooding and had a better firing arc than casemates. The space saved from combining the two types of guns added to simplification of supply, increased deck armour coverage, stowage of other equipment, more light anti-aircraft batteries, and other needs.


          The Nelson class battleship, incorporating many concepts from the G3 battlecruiser, was the first design to include a dual-purpose secondary battery, useful against both surface and airborne attacks. Compared to light AA they had a slower rate of fire, but they had a greater range and sufficient punch to knock enemy planes out of the sky. This proved a crucial defense against Japanese kamikazes in the latter years of WWII. They could also fire into the sea to create waterspouts that slapped low-flying torpedo planes with tonnes of water. Battleships could mount many more of these DP batteries than cruisers or carriers.


          German vessels such as the Bismarck class possessed dedicated secondary anti-ship batteries as well as dedicated heavy anti-aircraft batteries, rather than adopting the dual-purpose secondaries like the British or Americans. Bismarck for instance had a battery of twelve 5.9inch (150mm) cannon and another sixteen 4.1inch (105mm) battery was mounted to deal with air threats. The cannon could be used against ships only, as they could not be elevated to fire on high-level targets. This tended to complicate ammunition supplies, take up more space, and reduce the numbers of both guns (reducing the anti-ship or anti-aircraft broadside). The Imperial Japanese Navy suffered similar problems to the Germans', as their secondaries were too slow to track aircraft.


          The Japanese even used the "San Shiki" (the Beehive) Model 13 anti-aircraft shell for the main gun armament of the Yamato class battleships, which would have in theory functioned as a super-sized "shotgun", though this was not considered a success.


          


          Armour


          In the aftermath of the Battle of Jutland and post-WWI era, designers began drawing up armour schemes that protected against ordnance dropped by aircraft or submarines. The five ships of the American Tennessee and Colorado classes had considerably improved underwater hull protection over previous battleships, as the result of extensive experimentation and testing. The new class of Battleship was to include 40" of armored plating. The proposed G3 battlecruiser was planned to incorporate a thoroughly tested torpedo defense scheme, which was later used in the Nelson-class. Not surprisingly, as many WWI battleships lacked such a protection system, they fared poorly against torpedoes, which in WWII were increasingly being delivered by submarines and aircraft.


          Battleships had an armoured belt along the waterline. It was intended to stop shells that hit their sides and to prevent flooding by underwater explosions due to near misses. WWI battleship, German and Italian WWII battleships had lighter upper armoured belts to protect sides up to the main or weather deck. Main belt thickness along the waterline ranged from 10" to 15", upper belt thickness ranged from 4" to 10". Most ships of the WWII period had a sloped main belt (internal in some classes), to increase resistance to incoming shells; and no upper belt, to save weight. Thicknesses of belt armour ranged from 10" for Strasbourg class - large battlecruisers rather than pure battleships - or from 12" South Dakota and Iowa classes) to 16" ( Yamato class).


          WWI ships had a light upper armoured deck to protect the secondary guns and a main armoured deck whose sides sloped down to meet the lower edge of the belt, but their thickness was usually no more than 1.5", or 2" for the slopes. As soon as long-range engagements became common and aerial threats increased, crash programs to improve deck and turret roof protection started. US Navy "all-or-nothing" armour layout introduced a flat heavy armour deck, which abutted the upper edges of the armoured belt, and light armoured weather and lower decks: this design was used by all WWII ships except Reichsmarine units, that kept an heavier lower deck and a lighter upper deck. Main deck armour thickness ranged from 4" to 6" or even 8" for Yamato class, usually increased over magazines: lighter deck were 1.5" to 2" thick.


          From the lessons of Jutland, the protection scheme incorporated a sophisticated torpedo defense system (TDS). By adopting a turbo-electric drive, this allowed a wholesale rearrangement and close subdivision of the machinery spaces, while simultaneously narrowing them and permitting more space outboard for a layered system of voids, liquid-filled tanks and thin armored bulkheads. By contrast, "thin-skinned" cruisers and carriers relied only on numerous compartments to prevent flooding from spreading. Some were upgraded with anti-torpedo blisters, though these were much inferior to the battleship's armoured belt. During Pearl Harbour, TDS and damage control counterflooding saved West Virginia from nine torpedo hits, while Oklahoma, which lacked it, capsized after just three.


          During the attack on Yamato, according to a PBS documentary, U.S. torpedo bombers were taught to aim for either the bow or the stern, where the protective belt did not extend. In order for torpedo planes to make their runs successfully, it was the job of fighters to strafe the battleship to suppress the AA guns, and for dive bombers to wreak havoc on the upper decks, destroying AA weapons and fire control systems. Pilots were also instructed to focus on one side of the ship, causing massive flooding which was difficult to counteract, leading to the ship capsizing. A bow hit was deadly, since the onrushing water from the battleship's high speed could wrench the hole open wider and collapse compartment bulkheads, which was why Yamato's sister, Musashi, foundered at Sibuyan Sea. The stern attacks are best demonstrated by the cases of Bismarck and Prince of Wales; the rudders and screws were similarly vulnerable.


          As the armour decks of battleships were also of sufficient thickness, the Fleet Air Arm planned to release their armour-piercing bombs from a certain height in order to penetrate Tirpitz's armor during Operation Tungsten. As the British pilots did not release their ordnance from the optimal altitude, Tirpitz suffered extensive damage to her upperworks but her deck armor remained intact. While the suicide air attacksthe so-called kamikazestruck many U.S. battleships, none were seriously damaged due to their thick armor. Kamikaze were much more successful against lesser-armored ships.


          There were limits to the battleship's protection scheme, since it could not keep pace with the quicker developments in ordnance. For instance, the TDS in the South Dakota and Iowa battleships were designed to absorb the energy from an underwater explosion equivalent to 700 pounds (317 kg) of TNT  the Navy's best guess in the 1930s about Japanese weapons. But unbeknownst to U.S. Naval Intelligence, the Japanese 24-inch (60 cm) Type 93 torpedo, carried a charge equivalent to 891 pounds (405 kg) of TNT. And no amount of armour that could be practically incorporated would have saved the Tirpitz from the massive 12,000 lb (5.4t) Tallboys dropped by RAF Lancaster bombers during Operation Catechism.


          


          Coordination and waves


          In a well-planned attack, fighter planes strafed the battleship to suppress the AA guns, while dive bombers used their armour-piercing bombs to cause topside damage and havoc. The fighters and dive bombers, however, were diversions in order to allow the torpedo planes to deliver their ordnance.


          Battleships were able to sustain more punishment and had fewer vulnerable spots than cruisers and carriers, so it was difficult to rely upon scoring a critical hit (the cases of the Bismarck and Prince of Wales are considered exceptional). Instead, the way to defeat battleships was by attrition, inflicted accumulating damage, by overwhelming them with repeated waves of attacks. This is best demonstrated at the Battle of Leyte Gulf; at the Sibuyan Sea where the super-dreadnought Musashi eventually succumbed to her damage, after being beset by waves of U.S. carrier aircraft and with her being the primary focus of their attacks. The U.S. planes would have accomplished less if they spread out to attack the rest of the ships in Kurita's powerful force. By contrast, the October 24 air attack on Nishimura's southern pincer did little damage, even though both of his battleships were slow WWI-era dreadnoughts and his force had far fewer screening ships, as he only faced a single wave from U.S. carriers Franklin and Enterprise.


          


          Innovative Attacks


          The Axis Powers implemented some unconventional methods. The Italians used with success their tested method of having frogmen delivering explosive charges to the ships, and managed to sink HMS Valiant and HMS Queen Elizabeth in the shallow waters of the harbour of Alexandria, putting them out of action until 1942. Other more or less successful Italian methods included manned torpedoes and small motor assault boats, which were filled with explosives, aimed at the target, sped up to full speed, while the pilot catapulted himself out from the dashing craft.


          The Germans developed a series of stand-off weapons, e.g. the guided bomb Fritz X, which scored some early successes. On 9 September 1943, the Germans managed to sink the Italian battleship Roma and severely damage her sister ship, the Italia, while they were underway to surrender. The first one hit Roma amidship between 90 mm AA gun mounts, piercing deck and side, then exploded, halving her speed; the other one hit above deck between turret #2 and the conning tower. It caused an explosion that threw the turret outboard and affected the boilers, starting a major fire that detonated the main magazines. 1353 lives were lost; only 596 survivors, most badly burned, were rescued. Among those killed was the Italian Commander in Chief of Naval Battle Forces, Admiral Carlo Bergamini. One week later, the Germans scored another hit with a Fritz X on the British battleship Warspite. The bomb penetrated six decks before exploding against the bottom of the ship, blowing a large hole in her. The ship took in a total of 5,000 tonnes of water, lost steam (and thus all power, both to the ship herself and to all her systems), and had to be taken in tow. She reached Malta but was out of action for the next 12 months.


          The British further developed their ability to sink battleships in harbour with minisubs and very heavy bombs dropped by strategic bombers. The last active German battleship, Tirpitz, lurked until late into the war in Norwegian fjords protected by anti-submarine weapons and shore based anti-aircraft guns. She was severely damaged in September 1943 during Operation Source, a daring covert attack by British mini-subs. After several air strikes, including Operation Tungsten which was made with carrier aircraft, Tirpitz was finally sunk in harbour by RAF heavy bombers carrying massive tallboy bombs. During that action, codenamed Operation Catechism, two of the bombs penetrated her armour, one holing her portside and the other starting a fire that eventually detonated her magazines and blew off her Caesar turret, causing her to capsize and killing 1000 of the 1700 men aboard.


          


          The Cold War
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          After World War II, several navies retained battleships, but it became clear that they were not worth the considerable cost. During the war it had become clear that battleship-on-battleship engagements like Leyte Gulf or the sinking of the Hood were the exception and not the rule, and that engagement ranges were becoming longer and longer, making heavy gun armament irrelevant. The armor of a battleship was equally irrelevant in the face of a nuclear attack, and nuclear missiles with a range of 100kilometres (60mi) or more could be mounted on the Soviet Kildin class destroyer and Whiskey class submarine by the end of the 1950s.


          The remaining battleships met a variety of ends. USS Arkansas and Nagato were sunk during the testing of nuclear weapons in Operation Crossroads in 1946. Both battleships proved resistant to nuclear air burst but vulnerable to underwater nuclear explosions. The Italian Giulio Cesare was taken by the Soviets as reparations and renamed Novorossiysk; she was sunk by a German mine in the Black Sea on 29 October 1955. The two Andrea Doria class ships were scrapped in 1956. The French Lorraine was scrapped in 1954, Richelieu in 1968 and Jean Bart in 1970. The United Kingdom's four surviving King George V class ships were scrapped in 1957, and Vanguard followed in 1960. All other surviving British battleships had been scrapped in the late 1940s. The Soviet Union's Petropavlovsk was scrapped in 1953, Sevastopol in 1957 and Oktyabrskaya Revolutsiya (back under her original name, Gangut, since 1942) in 1956-7. Brazil's Minas Gerais was scrapped in Genoa in 1953, and her sister ship So Paulo sank during a storm in the Atlantic en route to the breakers in Italy in 1951. Argentina kept its two Rivadavia class ships until 1956 and Chile kept Almirante Latorre (formerly HMS Canada) until 1959. The Turkish battlecruiser Yavuz (formerly Goeben, launched in 1911) was scrapped in 1976 after an offer to sell her back to Germany was refused. Sweden had several small coastal defense battleships, one of which, Gustav V, survived until 1970. The Soviets also scrapped four large incomplete cruisers in the late 1950s, whilst plans to build a number of new Stalingrad-class battlecruisers were abandoned following the death of Joseph Stalin in 1953. There were also several old ships of the line still used as housing ships or storage depots. Of these, all but HMS Victory were sunk or scrapped by 1957. The three old German battleships Schleswig-Holstein, Schlesien, and Hessen all met similar ends. Hessen was taken over by the Soviet Union and renamed Tsel. She was scrapped in 1960. Schleswig-Holstein was renamed Borodino, and was used as a target ship until 1960. Schlesien was also used as a target ship. She was broken up sometime between 1949 and 1956.
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          The Iowa class battleships gained a new lease of life in the U.S. Navy as fire support ships. Shipborne artillery support is considered by the U.S. Marine Corps as more accurate, more effective and less expensive than aerial strikes. Radar and computer-controlled gunfire could be aimed with pinpoint accuracy to target. The U.S. recommissioned all four Iowa class battleships for the Korean War and the New Jersey for the Vietnam War. These were primarily used for shore bombardment, New Jersey firing seven times more rounds against shore targets in Vietnam than she had in the Second World War.


          As part of Navy Secretary John F. Lehman's effort to build a 600-ship Navy in the 1980s, and in response to the commissioning of Kirov by the Soviet Union, the United States recommissioned all four Iowa class battleships. On several occasions, battleships were support ships in carrier battle groups, or led their own battle groups in a battleship battle group. These were modernized to carry Tomahawk missiles, with New Jersey seeing action bombarding Lebanon in 1983 and 1984, while Missouri and Wisconsin fired their 16inch (406mm) guns at land targets and launched missiles in the Gulf War of 1991. Wisconsin served as the TLAM strike commander for the Persian Gulf, directing the sequence of launches that marked the opening of Operation Desert Storm and fired a total of 24 TLAMs during the first two days of the campaign. This will most likely be the last combat action ever by a battleship. The primary threat to the battleships were Iraqi shore based surface-to-surface missiles; Missouri was targeted by two Iraqi Silkworm missiles, with one missing and another being intercepted by the British destroyer HMS Gloucester.


          All four Iowas were decommissioned in the early 1990s, making them the last battleships to see active service. USS Iowa and USS Wisconsin were, until fiscal year 2006, maintained to a standard where they could be rapidly returned to service as fire support vessels, pending the development of a superior fire support vessel. The U.S. Marine Corps believes that the current naval surface fire support gun and missile programs will not be able to provide adequate fire support for an amphibious assault or onshore operations.


          


          Today
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          With the decommissioning of the last Iowas, no battleships remain in service (including in reserve) with any navy worldwide. A number are preserved as museum ships, either afloat or in dry-dock. The U.S. has a large number of battleships on display: USS Massachusetts, North Carolina, Alabama, New Jersey, Wisconsin, Missouri, and Texas. Missouri and New Jersey are now museums at Pearl Harbour and Camden, New Jersey, respectively. Wisconsin is a museum (at Norfolk, Virginia), and was recently removed from the Naval Vessel Register. However, pending donation, the public can still only tour the deck, since the rest of the ship is closed off for dehumidification. The only other true battleship on display is the Japanese pre-Dreadnought Mikasa. A number of ironclads and ships-of-the-line are also preserved, including HMS Victory, Warrior, the Swedish Vasa, the Dutch Buffel and Schorpioen, and the Chilean war trophy, Huscar. The earliest ancestor of the battleship still on display is the 16th-century English war vessel Mary Rose.


          


          Battleships in strategy and doctrine


          


          Doctrine


          Battleships were the embodiment of sea power. For Alfred Thayer Mahan and his followers, a strong navy was vital to the success of a nation, and control of the seas was vital for the projection of force on land and overseas. Mahan's theory dictated that the role of the battleship was to sweep the enemy from the seas. While the work of escorting, blockading and raiding might be done by cruisers or smaller vessels, the presence of the battleship was a potential threat. (This came to be known as a " fleet in being".) Mahan went on to say victory could only be achieved by engagements between battleships (which came to be known as the "decisive battle" doctrine in some navies), while guerre de course (developed by the Jeune Ecole) could never succeed.


          Mahan was highly influential in naval and political circles throughout the age of the battleship, and it called for a large fleet of the most powerful battleships possible. Mahan's work developed in the late 1880s, and by the end of the 1890s it had a massive international impact, in the end adopted by many major navies (notably the British, American, German, and Japanese). The strength of Mahanian opinion was important in the development of the battleships arms races, and equally important in the agreement of the Powers to limit battleship numbers in the interwar era.


          A related concept was a "fleet in being": the idea a fleet of battleships could simply by its presence tie down superior enemy resources. This in turn was believed to be able to tip the balance of a conflict even without a decisive battle. This suggested even for inferior naval powers a battleship fleet could have important strategic impact.


          


          Tactics


          While the role of battleships in both World Wars reflected Mahanian doctrine, the details of battleship deployment were more complex. Unlike the ship-of-the-line, the battleships of the late 19th and early 20th centuries had significant vulnerability to torpedoes and mines, weapons which could be used by relatively small and inexpensive craft. The Jeune Ecole school of thought of the 1870s and 1880s recommended the placing of torpedo boats alongside battleships; the boats would hide behind the battleships until gun-smoke obscured visibility enough for them to dart out and fire their torpedoes. While this concept was vitiated by the development of smokeless propellant, the threat from more capable torpedo craft (later including submarines) remained. By the 1890s the Royal Navy had developed the first destroyers, small ships designed to intercept and drive off any attacking torpedo boats. During the First World War and subsequently, battleships were rarely deployed without a protective screen of destroyers.


          Battleship doctrine emphasised the concentration of the battlegroup. In order for this concentrated force to be able to bring its power to bear on a reluctant opponent (or to avoid an encounter with a stronger enemy fleet), battlefleets needed some means of locating enemy ships beyond horizon range. This was provided by scouting forces; at various stages battlecruisers, cruisers, destroyers, airships, submarines and aircraft were all used. (With the development of radio, direction finding and traffic analysis would come into play, as well, so even shore stations, broadly speaking, joined the battlegroup.) So for most of their history, battleships operated surrounded by squadrons of destroyers and cruisers. The North Sea campaign of the First World War illustrates how, despite this support, the threat of mine and torpedo attack, and the failure to integrate or appreciate the capabilities of new techniques, seriously inhibited the operations of the Royal Navy Grand Fleet, the greatest battleship fleet of its time.


          


          Strategic and diplomatic impact


          The presence of battleships had a great psychological and diplomatic impact. Similar to possessing nuclear weapons today, the ownership of battleships served to enhance a nation's force projection.


          Even during the Cold War, the psychological impact of a battleship was significant. In 1946, USS Missouri was dispatched to deliver the remains of the ambassador from Turkey, and her presence in Turkish and Greek waters staved off a possible Soviet thrust into the Balkan region. In September 1983, when Druze militia in Lebanon's Shouf Mountains fired upon U.S. Marine peacekeepers, the arrival of USS New Jersey stopped the firing. Gunfire from New Jersey later killed militia leaders.


          


          Value for money


          Battleships were the largest and most complex, and hence the most expensive warships of their time; as a result, the value of investment in battleships has always been contested. As the French politician Etienne Lamy wrote in 1879, The construction of battleships is so costly, their effectiveness so uncertain and of such short duration, that the enterprise of creating an armored fleet seems to leave fruitless the perseverance of a people. The Jeune Ecole school of thought of the 1870s and 1880s sought alternatives to the crippling expense and debatable utility of a conventional battlefleet. It proposed what would nowadays be termed a sea denial strategy, based on fast, long-ranged cruisers for commerce raiding and torpedo boat flotillas to attack enemy ships attempting to blockade French ports. The ideas of the Jeune Ecole were ahead of their time; it was not until the 20th century that efficient mines, torpedoes, submarines, and aircraft were available that allowed similar ideas to be effectively implemented.


          The determination of powers such as the German Empire to build battlefleets with which to confront much stronger rivals has been criticised by historians, who emphasise the futility of investment in a battlefleet which has no chance of matching its opponent in an actual battle. According to this view, attempts by a weaker navy to compete head-to-head with a stronger one in battleship construction simply wasted resources which could have been better invested in attacking the enemy's points of weakness. In Germany's case, the British dependence on massive imports of food and raw materials proved to be a near-fatal weakness, once Germany had accepted the political risk of unrestricted submarine warfare against commercial shipping. Although the U-boat offensive in 191718 was ultimately defeated, it was successful in causing huge material loss and forcing the Allies to divert vast resources into anti-submarine warfare. This success, though not ultimately decisive, was nevertheless in sharp contrast to the inability of the German battlefleet to challenge the supremacy of Britain's far stronger fleet.


          The problem for a maritime nation that does not maintain a balanced fleet, with at least some ability to contest a set-piece battle, is that it surrenders the use of the sea for its own purposes, whether economic or military. In addition, such a nation lacks the ability to interdict enemy shipping movements which are protected by a sufficient escort. Such a strategy exposes the nation to blockade or even, in the worst case, invasion. In addition, while a navy optimised for sea denial operations may maximise its potential against a stronger opponent, it will be at a disadvantage against nations of similar strength of its own, but which have invested their resources in a more conventional fleet. For this reason, maritime nations which are unable to compete with the dominant naval power have usually sought to achieve an accommodation with that power, thereby allowing them to resource a balanced fleet with which to deal with their more direct rivals. Examples of this strategy are the French entente with Britain in the decade preceding the First World War; and the British withdrawal in 1921 from its alliance with Japan, in order to avoid a confrontation with the United States.
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        Battles of the Mexican-American War


        
          

          
            
              	
            

          


          The battles of the Mexican-American War include all major engagements and most reported skirmishes, including the Battle of Palo Alto, and the Battle of Resaca de la Palma, which took place prior to the official start of hostilities.


          


          Background


          The Mexican-American War lasted from 1846 until 1848. It grew out of unresolved border disputes between the Republic of Texas and Mexico after the annexation of the former by the United States nine years after the Texas Revolution. It ended in 1848 with the Treaty of Guadalupe Hidalgo in which Mexico, under extreme duress, surrendered a vast tract of land that amounted to over half its national territory to the United States for the sum of USD $15 million.


          
            [image: Depiction of the Battle of Chapultepec.]

            
              Depiction of the Battle of Chapultepec.
            

          


          


          List of battles


          
            	Key


            	(A)  American Victory


            	(M)  Mexican Victory


            	(I)  Inconclusive

          


          [bookmark: 1846]


          1846


          
            
              	Battle

              	Date

              	Engagement remarks

              	Result
            


            
              	Thornton Affair

              	April 25/26

              	Skirmishing in the disputed borderlands of South Texas.

              	(M)
            


            
              	Siege of Fort Texas

              	May 3-9

              	Mexican Army besieges American outpost.

              	(I)
            


            
              	Battle of Palo Alto

              	May 8

              	Mexican Army under Mariano Arista in the disputed land between the Rio Grande (Ro Bravo) and the Nueces River engage an American army attempting to lift the aforementioned Siege of Fort Texas.

              	(A)
            


            
              	Battle of Resaca de la Palma

              	May 9

              	Arista is defeated by Zachary Taylor.

              	(A)
            


            
              	Occupation of Matamoros

              	May 18

              	U.S. troops occupy Matamoros, Tamaulipas, with no resistance. More than 300 sick and wounded Mexicans captured in the hospitals.

              	(A)
            


            
              	Battle of Monterey

              	July 7

              	U.S. Navy occupies Monterey, California.

              	(A)
            


            
              	Occupation of Camargo, Tamaulipas.

              	July 14

              	

              	(A)
            


            
              	Battle of Caoncito

              	early August

              	Stephen Watts Kearny defeats Manuel Armijo on the way to Santa Fe, New Mexico.

              	(A)
            


            
              	Battle of Santa Fe

              	August 18

              	Kearny occupies Santa Fe, New Mexico.

              	(A)
            


            
              	Battle of Monterrey

              	September 21-23

              	Zachary Taylor forces Pedro de Ampudia to surrender Monterrey.

              	(A)
            


            
              	Siege of Los Angeles

              	September 22-30

              	Led by Gen Jos Mari Flores, Californios and Mexicans retake Los Angeles.

              	(M)
            


            
              	Battle of Chino

              	September 26-27

              	Californios defeat and captured 24 Americans, led by Benjamin D. Wilson, who were hiding in an adobe house in Rancho Chino, near present day Chino, California.

              	(M)
            


            
              	Battle of Dominguez Rancho

              	October 7

              	Californios, led by Jos Antonio Carrillo, defeat 203 US Marines led by U.S. Navy Captain William Mervine.

              	(M)
            


            
              	First Battle of Tabasco

              	October 24-26

              	Commodore Perry makes a demonstration against Tabasco

              	(I)
            


            
              	Occupation of Tampico, Tamaulipas

              	November 14

              	Occupation by the U.S. Navy.

              	(A)
            


            
              	Occupation of Saltillo, Coahuila

              	November 16

              	Occupation by the U.S. Army.

              	(A)
            


            
              	Battle of Natividad

              	November 16

              	Town located in northern California.

              	(A)
            


            
              	Battle of San Pasqual

              	December 6

              	Californeros and Presidial Lancers defeat Stephen Watts Kearny.

              	(M)
            


            
              	Battle of El Brazito

              	December 25

              	Also called the "Battle of Temascalitos" in Spanish. Mexican forces attack El Brazito, New Mexico. U.S. forces were led by Col. Alexaner W. Doniphan.

              	(A)
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          1847


          
            
              	Battle

              	Date

              	Engagement remarks

              	Result
            


            
              	Battle of Santa Clara, California

              	January 2

              	Fought in California.

              	(A)
            


            
              	Battle of Rio San Gabriel

              	January 8

              	Part of a series of battles for control of Los Angeles.

              	(A)
            


            
              	Battle of La Mesa

              	January 9

              	Last conflict before U.S. forces enter Los Angeles.

              	(A)
            


            
              	Battle of Caada

              	January 24

              	Sterling Price defeats Insurgents in New Mexico.

              	(A)
            


            
              	Battle of Mora

              	January 24/ February 1

              	After a failed attack by American Forces led by Israel Hendley on January 24, on February 1 another expedition armed with cannon succeeded in razing the village of Mora in New Mexico.

              	(A)
            


            
              	Siege of Pueblo de Taos

              	February 3/4

              	Rancheros and Mexican Militia surrender to U.S. forces thus ending the Taos Revolt.

              	(A)
            


            
              	Battle of Buena Vista

              	February 22/23

              	Antonio Lpez de Santa Anna engages Zachary Taylor south of Saltillo in one of the largest battles of the war.

              	(A)
            


            
              	Battle of the Sacramento

              	February 28

              	Alexander W. Doniphan captures Chihuahua.

              	(A)
            


            
              	Battle of Embudo Pass

              	January 29

              	Last insurgent stand before the Siege of Pueblo de Taos.

              	(A)
            


            
              	Siege of Veracruz

              	March 9-29

              	Beginning with Marine landings, U.S. forces besiege and gradually encircle Mexican Marines and Coast Guard in vicious twenty-day siege.

              	(A)
            


            
              	Battle of Cerro Gordo

              	April 18

              	Dubbed the " Thermopylae of the West."

              	(A)
            


            
              	Battle of Tuxpan

              	April 18

              	Commodore Perry seizes the port city of Tuxpan on the Gulf coast.

              	(A)
            


            
              	Skirmish at Las Vegas, New Mexico

              	June 6

              	

              	(A)
            


            
              	Second Battle of Tabasco

              	June 16

              	Commodore Perry captures Villahermosa, the last port city on the Gulf coast.

              	(A)
            


            
              	Battle of Contreras (also known as Battle of Padierna)

              	August 19

              	Santa Anna fails to support the Mexican line at a critical moment; turns victory into rout.

              	(A)
            


            
              	Battle of Churubusco

              	August 20

              	Regular Mexican troops and San Patricios under Manuel Rincn hold a fortified monastery against Winfield Scott; just over half of the San Patricios are killed or captured, the rest retreat with the rest of the Mexican forces in the area.

              	(A)
            


            
              	Battle of Molino del Rey

              	September 8

              	Americans lose nearly 800 men in an attempt to take a suspected cannon foundry: "They fell in platoons and companies."

              	(A)
            


            
              	Battle of Chapultepec

              	September 13

              	Scott assaults Chapultepec Castle. Los Nios Hroes pass into legend. Some captured San Patricios members executed the day before battle.

              	(A)
            


            
              	Battle for Mexico City

              	September 13/14

              	Fierce fighting for Mexico City.

              	(A)
            


            
              	Siege of Puebla

              	September 14

              	Mexican forces begin the siege of Puebla, Puebla.

              	
            


            
              	Fall of Mexico City

              	September 15

              	U.S. forces enter Mexico City.

              	(A)
            


            
              	Battle of Muleg

              	October 2

              	Mexican forces led by Captain Manuel Pineda defeated a small detachment of American forces near Muleg, Baja California Sur.

              	(M)
            


            
              	Battle of Huamantla

              	October 9

              	U.S. relief column is able to reach Puebla.

              	(A)
            


            
              	Siege of Puebla

              	October 12

              	Siege of Puebla lifted.

              	(A)
            


            
              	Skirmish at Atlixco

              	October 19

              	Also known as the "Atlixco Affair"

              	(I)
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          1848


          
            
              	Battle

              	Date

              	Engagement remarks

              	Result
            


            
              	Battle of Santa Cruz de Rosales

              	March 16

              	Sterling Price advances into Chihuahua after the Treaty of Guadalupe Hidalgo was already signed.

              	(A)
            

          


          From January to August Mexican partisans continued to resist the U.S. Army of Occupation. Formal fighting, however, had ceased by the end of January.
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        Bayesian inference


        
          

          Bayesian inference is statistical inference in which evidence or observations are used to update or to newly infer the probability that a hypothesis may be true. The name "Bayesian" comes from the frequent use of Bayes' theorem in the inference process. Bayes' theorem was derived from the work of the Reverend Thomas Bayes.


          


          Evidence and changing beliefs


          Bayesian inference uses aspects of the scientific method, which involves collecting evidence that is meant to be consistent or inconsistent with a given hypothesis. As evidence accumulates, the degree of belief in a hypothesis ought to change. With enough evidence, it should become very high or very low. Thus, proponents of Bayesian inference say that it can be used to discriminate between conflicting hypotheses: hypotheses with very high support should be accepted as true and those with very low support should be rejected as false. However, detractors say that this inference method may be biased due to initial beliefs that one needs to hold before any evidence is ever collected.


          Bayesian inference uses a numerical estimate of the degree of belief in a hypothesis before evidence has been observed and calculates a numerical estimate of the degree of belief in the hypothesis after evidence has been observed. Bayesian inference usually relies on degrees of belief, or subjective probabilities, in the induction process and does not necessarily claim to provide an objective method of induction. Nonetheless, some Bayesian statisticians believe probabilities can have an objective value and therefore Bayesian inference can provide an objective method of induction. See scientific method.


          Bayes' theorem adjusts probabilities given new evidence in the following way:


          
            	[image: P(H|E) = \frac{P(E|H)\;P(H)}{P(E)}]

          


          where


          
            	H represents a specific hypothesis, which may or may not be some null hypothesis.


            	P(H) is called the prior probability of H that was inferred before new evidence, E, became available.


            	P(E | H) is called the conditional probability of seeing the evidence E if the hypothesis H happens to be true. It is also called a likelihood function when it is considered as a function of H for fixed E.


            	P(E) is called the marginal probability of E: the a priori probability of witnessing the new evidence E under all possible hypotheses. It can be calculated as the sum of the product of all probabilities of any complete set of mutually exclusive hypotheses and corresponding conditional probabilities: [image: P(E) = \sum P(E|H_i)P(H_i)].


            	P(H | E) is called the posterior probability of H given E.

          


          The factor P(E | H) / P(E) represents the impact that the evidence has on the belief in the hypothesis. If it is likely that the evidence E would be observed when the hypothesis under consideration is true, but unlikely that E would have been the outcome of the observation, then this factor will be large. Multiplying the prior probability of the hypothesis by this factor would result in a larger posterior probability of the hypothesis given the evidence. Conversely, if it is unlikely that the evidence E would be observed if the hypothesis under consideration is true, but a priori likely that E would be observed, then the factor would reduce the posterior probability for H. Under Bayesian inference, Bayes' theorem therefore measures how much new evidence should alter a belief in a hypothesis.


          Bayesian statisticians argue that even when people have very different prior subjective probabilities, new evidence from repeated observations will tend to bring their posterior subjective probabilities closer together. However, others argue that when people hold widely different prior subjective probabilities their posterior subjective probabilities may never converge even with repeated collection of evidence. These critics argue that worldviews which are completely different initially can remain completely different over time despite a large accumulation of evidence.


          Multiplying the prior probability P(H) by the factor P(E | H) / P(E) will never yield a probability that is greater than 1, since P(E) is at least as great as [image: P(E \cap H)] (where [image: \cap] denotes "and"), which equals [image: P(E|H)\,P(H)] (see joint probability).


          The probability of E given H, P(E | H), can be represented as a function of its second argument with its first argument held fixed. Such a function is called a likelihood function; it is a function of H alone, with E treated as a parameter. A ratio of two likelihood functions is called a likelihood ratio, . For example,


          
            	[image: \Lambda_E = \frac{L(H|E)}{L(\mathrm{not}\,H|E)} = \frac{P(E|H)}{P(E|\mathrm{not}\,H)} ],

          


          where the dependence of E on H is suppressed for simplicity (as E might have been, except we will need to use that parameter below).


          Since H and not-H are mutually exclusive and span all possibilities, the sum previously given for the marginal probability reduces to [image: P(E) = P(E|H)\,P(H)+P(E|\mathrm{not}\,H)\,P(\mathrm{not}\,H) ]. As a result, we can rewrite Bayes' theorem as


          
            	[image: P(H|E) = \frac{P(E|H)\,P(H)}{P(E|H)\,P(H)+ P(E|\mathrm{not}\,H)\,P(\mathrm{not}\,H)} = \frac{\Lambda_E P(H)}{\Lambda_E P(H) +P(\mathrm{not}\,H)}].

          


          We could then exploit the identity [image: P(\mathrm{not}\,H) = 1 - P(H)] to exhibit P(H | E) as a function of just P(H) (and E, which is computed directly from the evidence).


          With two independent pieces of evidence E1 and E2, Bayesian inference can be applied iteratively. We could use the first piece of evidence to calculate an initial posterior probability, and then use that posterior probability as a new prior probability to calculate a second posterior probability given the second piece of evidence. Bayes' theorem applied iteratively yields


          
            	[image: P(H|E_1 \cap E_2) = \frac{P(E_2|H)\;P(E_1|H)\,P(H)}{P(E_2)\;P(E_1)}]

          


          Using likelihood ratios, we find that


          
            	[image: P(H|E_1 \cap E_2) = \frac{\Lambda_1 \Lambda_2 P(H)}{[\Lambda_1 P(H) + P(\mathrm{not}\,H)]\;[\Lambda_2 P(H) + P(\mathrm{not}\,H)]} ],

          


          This iteration of Bayesian inference could be extended with more independent pieces of evidence.


          Bayesian inference is used to calculate probabilities for decision making under uncertainty. Besides the probabilities, a loss function should be evaluated to take into account the relative impact of the alternatives.


          


          Simple examples of Bayesian inference


          


          From which bowl is the cookie?


          To illustrate, suppose there are two full bowls of cookies. Bowl #1 has 10 chocolate chip and 30 plain cookies, while bowl #2 has 20 of each. Our friend Fred picks a bowl at random, and then picks a cookie at random. We may assume there is no reason to believe Fred treats one bowl differently from another, likewise for the cookies. The cookie turns out to be a plain one. How probable is it that Fred picked it out of bowl #1?


          Intuitively, it seems clear that the answer should be more than a half, since there are more plain cookies in bowl #1. The precise answer is given by Bayes' theorem. Let H1 correspond to bowl #1, and H2 to bowl #2. It is given that the bowls are identical from Fred's point of view, thus P(H1) = P(H2), and the two must add up to 1, so both are equal to 0.5. The event E is the observation of a plain cookie. From the contents of the bowls, we know that P(E | H1) = 30 / 40 = 0.75 and P(E | H2) = 20 / 40 = 0.5. Bayes' formula then yields


          
            	[image:  \begin{matrix} P(H_1|E) &=& \frac{P(E|H_1)\,P(H_1)}{P(E|H_1)\,P(H_1)\;+\;P(E|H_2)\,P(H_2)} \\ \\ \ & =& \frac{0.75 \times 0.5}{0.75 \times 0.5 + 0.5 \times 0.5} \\ \\ \ & =& 0.6 \end{matrix} ]

          


          Before we observed the cookie, the probability we assigned for Fred having chosen bowl #1 was the prior probability, P(H1), which was 0.5. After observing the cookie, we must revise the probability to P(H1 | E), which is 0.6.


          


          False positives in a medical test


          False positives result when a test falsely or incorrectly reports a positive result. For example, a medical test for a disease may return a positive result indicating that patient has a disease even if the patient does not have the disease. We can use Bayes' theorem to determine the probability that a positive result is in fact a false positive. We find that if a disease is rare, then the majority of positive results may be false positives, even if the test is accurate.


          Suppose that a test for a disease generates the following results:


          
            	If a tested patient has the disease, the test returns a positive result 99% of the time, or with probability 0.99


            	If a tested patient does not have the disease, the test returns a positive result 5% of the time, or with probability 0.05.

          


          Naively, one might think that only 5% of positive test results are false, but that is quite wrong, as we shall see.


          Suppose that only 0.1% of the population has that disease, so that a randomly selected patient has a 0.001 prior probability of having the disease.


          We can use Bayes' theorem to calculate the probability that a positive test result is a false positive.


          Let A represent the condition in which the patient has the disease, and B represent the evidence of a positive test result. Then, probability that the patient actually has the disease given the positive test result is


          
            	[image: \begin{matrix} P(A | B) &=& \frac{P(B | A) P(A)}{P(B | A)P(A) + P(B |\mathrm{not}\,A)P(\mathrm{not}\,A)} \\ \ &= &\frac{0.99\times 0.001}{0.99 \times 0.001 + 0.05\times 0.999} \\ ~\\ &\approx &0.019 .\end{matrix}]

          


          and hence the probability that a positive result is a false positive is about 1  0.019 = 0.98, or 98%.


          Despite the apparent high accuracy of the test, the incidence of the disease is so low that the vast majority of patients who test positive do not have the disease. Nonetheless, the fraction of patients who test positive who do have the disease (.019) is 19 times the fraction of people who have not yet taken the test who have the disease (.001). Thus the test is not useless, and re-testing may improve the reliability of the result.


          In order to reduce the problem of false positives, a test should be very accurate in reporting a negative result when the patient does not have the disease. If the test reported a negative result in patients without the disease with probability 0.999, then


          
            	[image: P(A|B) = \frac{0.99\times 0.001}{0.99 \times 0.001 + 0.001\times 0.999} \approx 0.5 ],

          


          so that 1  0.5 = 0.5 now is the probability of a false positive.


          On the other hand, false negatives result when a test falsely or incorrectly reports a negative result. For example, a medical test for a disease may return a negative result indicating that patient does not have a disease even though the patient actually has the disease. We can also use Bayes' theorem to calculate the probability of a false negative. In the first example above,


          
            	[image: \begin{matrix} P(A |\mathrm{not}\,B) &=& \frac{P(\mathrm{not}\,B | A) P(A)}{P(\mathrm{not}\,B | A)P(A) + P(\mathrm{not}\,B |\mathrm{not}\,A)P(\mathrm{not}\,A)} \\ \ &= &\frac{0.01\times 0.001}{0.01 \times 0.001 + 0.95\times 0.999}\, ,\\ ~\\ &\approx &0.0000105\, .\end{matrix}]

          


          The probability that a negative result is a false negative is about 0.0000105 or 0.00105%. When a disease is rare, false negatives will not be a major problem with the test.


          But if 60% of the population had the disease, then the probability of a false negative would be greater. With the above test, the probability of a false negative would be


          
            	[image: \begin{matrix} P(A |\mathrm{not}\,B) &=& \frac{P(\mathrm{not}\,B | A) P(A)}{P(\mathrm{not}\,B | A)P(A) + P(\mathrm{not}\,B |\mathrm{not}\,A)P(\mathrm{not}\,A)} \\ \ &= &\frac{0.01\times 0.6}{0.01 \times 0.6 + 0.95\times 0.4}\, ,\\ ~\\ &\approx &0.0155\, .\end{matrix}]

          


          The probability that a negative result is a false negative rises to 0.0155 or 1.55%.


          


          In the courtroom


          Bayesian inference can be used in a court setting by an individual juror to coherently accumulate the evidence for and against the guilt of the defendant, and to see whether, in totality, it meets their personal threshold for 'beyond a reasonable doubt'.


          
            	Let G denote the event that the defendant is guilty.

          


          
            	Let E denote the event that the defendant's DNA matches DNA found at the crime scene.

          


          
            	Let P(E | G) denote the probability of seeing event E if the defendant actually is guilty. (Usually this would be taken to be unity.)

          


          
            	Let P(G | E) denote the probability that the defendant is guilty assuming the DNA match (event E).

          


          
            	Let P(G) denote the juror's personal estimate of the probability that the defendant is guilty, based on the evidence other than the DNA match. This could be based on his responses under questioning, or previously presented evidence.

          


          Bayesian inference tells us that if we can assign a probability p(G) to the defendant's guilt before we take the DNA evidence into account, then we can revise this probability to the conditional probability P(G | E), since


          
            	[image: P(G | E) = \frac{P(G) P(E | G)}{P(E)}]

          


          Suppose, on the basis of other evidence, a juror decides that there is a 30% chance that the defendant is guilty. Suppose also that the forensic testimony was that the probability that a person chosen at random would have DNA that matched that at the crime scene is 1 in a million, or 106.


          The event E can occur in two ways. Either the defendant is guilty (with prior probability 0.3) and thus his DNA is present with probability 1, or he is innocent (with prior probability 0.7) and he is unlucky enough to be one of the 1 in a million matching people.


          Thus the juror could coherently revise his opinion to take into account the DNA evidence as follows:


          
            	[image: P(G | E) = (0.3 \times 1.0) /(0.3 \times 1.0 + 0.7 \times 10^{-6}) = 0.99999766667].

          


          The benefit of adopting a Bayesian approach is that it gives the juror a formal mechanism for combining the evidence presented. The approach can be applied successively to all the pieces of evidence presented in court, with the posterior from one stage becoming the prior for the next.


          The juror would still have to have a prior estimate for the guilt probability before the first piece of evidence is considered. It has been suggested that this could reasonably be the guilt probability of a random person taken from the qualifying population. Thus, for a crime known to have been committed by an adult male living in a town containing 50,000 adult males, the appropriate initial prior probability might be 1/50,000.


          
            [image: Adding up evidence.]

            
              Adding up evidence.
            

          


          For the purpose of explaining Bayes' theorem to jurors, it will usually be appropriate to give it in the form of betting odds rather than probabilities, as these are more widely understood. In this form Bayes' theorem states that


          
            	Posterior odds = prior odds x Bayes factor

          


          In the example above, the juror who has a prior probability of 0.3 for the defendant being guilty would now express that in the form of odds of 3:7 in favour of the defendant being guilty, the Bayes factor is one million, and the resulting posterior odds are 3 million to 7 or about 429,000 to one in favour of guilt.


          A logarithmic approach which replaces multiplication with addition and reduces the range of the numbers involved might be easier for a jury to handle. This approach, developed by Alan Turing during World War II and later promoted by I. J. Good and E. T. Jaynes among others, amounts to the use of information entropy.


          In the United Kingdom, Bayes' theorem was explained to the jury in the odds form by a statistician expert witness in the rape case of Regina versus Denis John Adams. A conviction was secured but the case went to Appeal, as no means of accumulating evidence had been provided for those jurors who did not want to use Bayes' theorem. The Court of Appeal upheld the conviction, but also gave their opinion that "To introduce Bayes' Theorem, or any similar method, into a criminal trial plunges the Jury into inappropriate and unnecessary realms of theory and complexity, deflecting them from their proper task." No further appeal was allowed and the issue of Bayesian assessment of forensic DNA data remains controversial.


          Gardner-Medwin argues that the criterion on which a verdict in a criminal trial should be based is not the probability of guilt, but rather the probability of the evidence, given that the defendant is innocent (akin to a frequentist p-value). He argues that if the posterior probability of guilt is to be computed by Bayes' theorem, the prior probability of guilt must be known. This will depend on the incidence of the crime, which is an unusual piece of evidence to consider in a criminal trial. Consider the following three propositions:


          A: The known facts and testimony could have arisen if the defendant is guilty,


          B: The known facts and testimony could have arisen if the defendant is innocent,


          C: The defendant is guilty.


          Gardner-Medwin argues that the jury should believe both A and not-B in order to convict. A and not-B implies the truth of C, but the reverse is not true. It is possible that B and C are both true, but in this case he argues that a jury should acquit, even though they know that they will be letting some guilty people go free. See also Lindley's paradox.


          Other court cases in which probabilistic arguments played some role were the Howland will forgery trial, the Sally Clark case, and the Lucia de Berk case.


          


          Search theory


          In May 1968 the US nuclear submarine Scorpion (SSN-589) failed to arrive as expected at her home port of Norfolk, Virginia. The US Navy was convinced that the vessel had been lost off the Eastern seaboard but an extensive search failed to discover the wreck. The US Navy's deep water expert, John Craven USN, believed that it was elsewhere and he organised a search south west of the Azores based on a controversial approximate triangulation by hydrophones. He was allocated only a single ship, the Mizar, and he took advice from a firm of consultant mathematicians in order to maximise his resources. A Bayesian search methodology was adopted. Experienced submarine commanders were interviewed to construct hypotheses about what could have caused the loss of the Scorpion.


          The sea area was divided up into grid squares and a probability assigned to each square, under each of the hypotheses, to give a number of probability grids, one for each hypothesis. These were then added together to produce an overall probability grid. The probability attached to each square was then the probability that the wreck was in that square. A second grid was constructed with probabilities that represented the probability of successfully finding the wreck if that square were to be searched and the wreck were to be actually there. This was a known function of water depth. The result of combining this grid with the previous grid is a grid which gives the probability of finding the wreck in each grid square of the sea if it were to be searched.


          This sea grid was systematically searched in a manner which started with the high probability regions first and worked down to the low probability regions last. Each time a grid square was searched and found to be empty its probability was reassessed using Bayes' theorem. This then forced the probabilities of all the other grid squares to be reassessed (upwards), also by Bayes' theorem. The use of this approach was a major computational challenge for the time but it was eventually successful and the Scorpion was found about 740 kilometers southwest of the Azores in October of that year. Suppose a grid square has a probability p of containing the wreck and that the probability of successfully detecting the wreck if it is there is q. If the square is searched and no wreck is found, then, by Bayes' theorem, the revised probability of the wreck being in the square is given by


          
            	[image:  p' = \frac{p(1-q)}{(1-p)+p(1-q)}.]

          


          


          More mathematical examples


          


          Naive Bayes classifier


          See naive Bayes classifier.


          


          Posterior distribution of the binomial parameter


          In this example we consider the computation of the posterior distribution for the binomial parameter. This is the same problem considered by Bayes in Proposition 9 of his essay.


          We are given m observed successes and n observed failures in a binomial experiment. The experiment may be tossing a coin, drawing a ball from an urn, or asking someone their opinion, among many other possibilities. What we know about the parameter (let's call it a) is stated as the prior distribution, p(a).


          For a given value of a, the probability of m successes in m+n trials is


          
            	[image:  p(m,n|a) = \begin{pmatrix} n+m \\ m \end{pmatrix} a^m (1-a)^n. ]

          


          Since m and n are fixed, and a is unknown, this is a likelihood function for a. From the continuous form of the law of total probability we have


          
            	[image:  p(a|m,n) = \frac{p(m,n|a)\,p(a)}{\int_0^1 p(m,n|a)\,p(a)\,da} = \frac{\begin{pmatrix} n+m \\ m \end{pmatrix} a^m (1-a)^n\,p(a)} {\int_0^1 \begin{pmatrix} n+m \\ m \end{pmatrix} a^m (1-a)^n\,p(a)\,da}. ]

          


          For some special choices of the prior distribution p(a), the integral can be solved and the posterior takes a convenient form. In particular, if p(a) is a beta distribution with parameters m0 and n0, then the posterior is also a beta distribution with parameters m+m0 and n+n0.


          A conjugate prior is a prior distribution, such as the beta distribution in the above example, which has the property that the posterior is the same type of distribution.


          What is "Bayesian" about Proposition 9 is that Bayes presented it as a probability for the parameter a. That is, not only can one compute probabilities for experimental outcomes, but also for the parameter which governs them, and the same algebra is used to make inferences of either kind. Interestingly, Bayes actually states his question in a way that might make the idea of assigning a probability distribution to a parameter palatable to a frequentist. He supposes that a billiard ball is thrown at random onto a billiard table, and that the probabilities p and q are the probabilities that subsequent billiard balls will fall above or below the first ball. By making the binomial parameter a depend on a random event, he cleverly escapes a philosophical quagmire that was an issue he most likely was not even aware of.


          


          Computer applications


          Bayesian inference has applications in artificial intelligence and expert systems. Bayesian inference techniques have been a fundamental part of computerized pattern recognition techniques since the late 1950s. There is also an ever growing connection between Bayesian methods and simulation-based Monte Carlo techniques since complex models cannot be processed in closed form by a Bayesian analysis, while the graphical model structure inherent to statistical models, may allow for efficient simulation algorithms like the Gibbs sampling and other Metropolis-Hastings algorithm schemes. Recently Bayesian inference has gained popularity amongst the phylogenetics community for these reasons; applications such as BEAST, MrBayes and P4 allow many demographic and evolutionary parameters to be estimated simultaneously.


          As applied to statistical classification, Bayesian inference has been used in recent years to develop algorithms for identifying unsolicited bulk e-mail spam. Applications which make use of Bayesian inference for spam filtering include DSPAM, Bogofilter, SpamAssassin, InBoxer, and Mozilla. Spam classification is treated in more detail in the article on the naive Bayes classifier.


          In some applications fuzzy logic is an alternative to Bayesian inference. Fuzzy logic and Bayesian inference, however, are mathematically and semantically not compatible: You cannot, in general, understand the degree of truth in fuzzy logic as probability and vice versa.


          
            Retrieved from " http://en.wikipedia.org/wiki/Bayesian_inference"
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              	Bay of Bengal, Indian Ocean
            


            
              	[image: A map showing the location of the Bay of Bengal.]
            


            
              	Profile: Facts and Figures at a Glance
            


            
              	Area

              	2,172,000 km
            


            
              	Average depth:

              	2,600 mm; 8,500 feet
            


            
              	Maximum depth:

              	4,694 m; 15,400 feet
            


            
              	Maximum Length:

              	2,090 km; c.1,300 mi
            


            
              	Maximum Width:

              	1,610 km; 1,000 mi
            


            
              	Waters Connected to the Bay of Bengal:

              	
                
                  	Andaman Sea


                  	Ganges Delta


                  	Gulf of Mannar


                  	Indian Ocean


                  	Palk Strait

                

              
            


            
              	Rivers which drain into Bay of Bengal:

              	
                
                  	Ayeyarwady / Irrawaddy River


                  	Brahmaputra River


                  	Cooum River


                  	Ganges River


                  	Godavari River


                  	Kaveri / Cauvery River


                  	Krishna River or Krishnaveni


                  	Mahanadi River


                  	Meghna River


                  	Palar


                  	Penner


                  	Vasishta Nadi

                

              
            


            
              	Important Ports:

              	
                
                  	Chennai, Tamil Nadu, India


                  	Cuddalore, India


                  	Chittagong, Bangladesh


                  	Ennore, Tamil Nadu, India


                  	Kakinada, Andhra Pradesh, India


                  	Kolkata / Calcutta, India


                  	Kyaukpyu, Myanmar / Burma


                  	Machlipatnam Masulipatnam or Bandar or Masula, Andhra Pradesh, India


                  	Mongla, Bangladesh


                  	Nagapattinam, Tamil Nadu, India


                  	Paradip / Paradeep, Orissa, India


                  	Tuticorin, Tamil Nadu, India


                  	Visakhapatnam, Andhra Pradesh, India

                

              
            


            
              	Historic Ports:

              	
                
                  	Tamralipta


                  	Hijli Kingdom


                  	Fort St George


                  	Gopalpur

                

              
            


            
              	Islands:

              	
                
                  	Andaman Islands


                  	Andaman and Nicobar Islands


                  	Sagar Island

                

              
            


            
              	Coasts:

              	
                
                  	Coromandel Coast


                  	Gahirmatha Beach

                

              
            


            
              	Battles:

              	
                
                  	Battle of Cuddalore (1783)


                  	Battle of Cuddalore (1758)


                  	Battle of Negapatam (1782)


                  	Battle of Sadras(1782)


                  	Battle of Trincomalee(1782)
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              Fishing boats on the Bay of Bengal
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              St.Martin Island, Bay of Bengal
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              Seaside Resort of Bakhkhali Beach
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              Marina Beach, Chennai
            

          


          The Bay of Bengal is a bay that forms the northeastern part of the Indian Ocean. It resembles a triangle in shape, and is bordered by India and Sri Lanka to the West, Bangladesh and the Indian state of West Bengal to the North (where the name comes from), and Myanmar, southern part of Thailand and the Andaman and Nicobar Islands to the East. Its southern boundary extends as an imaginary line from Dondra Head at the southern end of Sri Lanka to the northern tip of Sumatra.


          The Bay of Bengal occupies an area of 2,172,000 km. A number of large rivers  Ganges, Brahmaputra, Ayeyarwady, Godavari, Mahanadi, Krishna and Kaveri  flow into the Bay of Bengal. Among the important ports are Cuddalore, Chennai, Kakinada, Machilipatnam, Vishakapatnam, Paradip, Kolkata, Chittagong, and Yangon.


          


          Etymology


          In the 10th century conflicts caused the Bay of Bengal to be called "The Chola Lake." Bangal ki Khadi is the name in Hindi.


          Bengal comes from the Sanskrit Banga or Vanga and refers to the Gangetic delta waters. There is mythology which relates the area given to the Lunar race of Delhi.


          


          Rivers


          Many major rivers of India flow west to east into the Bay of Bengal: in the north, the Ganges River (or Ganga), Meghna River and Brahmaputra River rivers, and in the south Mahanadi River through the Mahanadi River Delta, Godavari River, Krishna River, Irrawaddy and Kaveri River (sometimes written as Cauvery) rivers. The shortest classified river which drains into the Bay of Bengal is Cooum River at 64 km. Brahmaputra is the 28th longest River in the World (2,948 km or 1,832 mi), and it discharges into the 'Bay of Bengal' and travels through India, P.R. China, Nepal, Bangladesh and Bhutan. The Sundarbans mangrove forest is formed at the delta of the Ganga, Brahmaputra and Meghna rivers on the Bay of Bengal. The Ayeyarwady River of Myanmar also flows into the bay.


          


          Seaports


          Major Bangladeshi ports on the bay include Chittagong and Mongla. Major Indian ports on the bay include Chennai (formerly Madras), Vishakhapatnam, Kolkata (formerly Calcutta), and Pondicherry. Yangon, the largest city and former capital of Myanmar is also an important port in the bay.


          


          Islands


          The islands in the bay are very numerous, including the Andaman, Nicobar and Mergui groups. The group of islands, Cheduba and others, in the north-east, off the Burmese coast, are remarkable for a chain of mud volcanoes, which are occasionally active. Great Andaman is the main archipelago or island group of the Andaman Islands, whereas Ritchie's Archipelago consists of smaller islands. Only 37 of the 572 islands and islets of the Andaman and Nicobar Islands are inhabited, or 6.5%.


          


          Beaches


          Cox's Bazar, on the northeastern coast of the bay, is one of the longest unbroken natural beaches of the world. Other beaches along the bay are Bakkhali, Digha, Chandipur, Puri, Waltair, Marina Beach at Chennai and Ngapali beach in Myanmar.


          


          Oceanography


          Oceanography is the study of oceans and the ocean floor by scientific exploration and scientific methods. The Bay of Bengal is a salt water sea and is a part of the Indian Ocean.


          


          Plate tectonics


          
            [image: Floor of Bay of Bengal �����The Indian plate, shown in red �����The Indo-Australian plate, shown in dull orange]
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          The lithosphere of the earth is broken up into what are called tectonic plates. Underneath the Bay of Bengal is the Indian Plate which is part of the great Indo-Australian Plate and is slowly moving north east. This plate meets the Burma Microplate at the Sunda Trench. The Nicobar Islands, and the Andaman Islands are part of the Burma Microplate. The India Plate subducts beneath the Burma Plate at the Sunda Trench or Java Trench. Here, the pressure of the two plates on each other increase pressure and temperature resulting in the formation of volcanoes such as the volcanoes in Myanmar, and a volcanic arc called the Sunda Arc. Sumatra-Andaman earthquake and Asian Tsunami was a result of the pressure at this zone causing a submarine earthquake which then resulted in a huge Tsunamai.


          


          Marine geology


          A zone 50 m wide extending from the island of Ceylon and the Coromandel coast to the head of the bay, and thence southwards through a strip embracing the Andaman and Nicobar islands, is bounded by the ioo fathom line of sea bottom; some 50 m. beyond this lies the Soo-fathom limit. Opposite the mouth of the Ganges, however, the intervals between these depths are very much extended by deltaic influence.


          Swatch of No Ground is a 14 km-wide deep sea canyon of the Bay of Bengal. The deepest recorded area of this valley is about 1340 m.


          


          Marine biology, flora and fauna


          The Bay of Bengal is full of biological diversity, diverging amongst coral reefs, estuaries, fish spawning and nursery areas, and mangroves. The Bay of Bengal is one of the World's 64 largest marine ecosystems.


          Kerilia jerdonii is a sea snake of the Bay of Bengal. Glory of Bengal Cone (Conus bengalensis) is just one of the seashells which can be photographed along beaches of the Bay of Bengal.


          An endangered species, the Olive Ridley sea turtle can survive because of the nesting grounds made available at the Gahirmatha Marine Wildlife Sanctuary, Gahirmatha Beach, Orissa, India.


          Bryde's Whale which can be seen in the Bay of Bengal is the 10th heaviest animal of the world, weighing in at 22,000 kg (48,000 lb).


          Marlin, barracuda, skipjack tuna, (Katsuwonus pelamis), yellowfin tuna, Indo-Pacific humpbacked dolphin (Sousa chinensis) , and Bryde's whale (Balaenoptera edeni) are a few of the marine animals. Bay of Bengal Hogfish (Bodianus neilli) is a type of Wrass which live in turbid lagoon reefs or shallow coastal reefs. Schools of dolphins can be seen, whether they are the bottle nose dolphin (Tursiops truncatus), Pantropical spotted dolphin (Stenella attenuata) or the spinner dolphin (stenella longirostris) . Tuna and dolphins are usually residing in the same waters. In shallower and warmer coastal waters the Irrawaddy Dolphins (Orcaella brevirostris) can be found.


          The Great Nicobar Biosphere Reserve proides sanctuary to many animals some of which include the saltwater crocodile (Crocodylus porosus) , giant Leatherback Sea Turtle (Dermochelys coriacea) , and Malayan box turtle (Cuora amboinensis kamaroma) to name a few.


          Another endangered species Royal Bengal Tiger is supported by Sundarbans a large estuarine delta that holds a mangrove area in the Ganges River Delta.


          Coral beautifies the underwater area around Nicobar Islands, and the Andaman Islands


          


          Chemical oceanography


          Sri Lanka, Serendib, or Ratna  Dweepa which means Gem Island. Amethyst , beryl, rubies, sapphires, topazes, and garnet are just some of the gems of Sri Lanka.


          


          Physical oceanography - Climate of the Bay of Bengal


          From January to October, the current is northward flowing, and the clockwise circulation pattern is called the "East Indian Current." The Bay of Bengal monsoon moves in a northwest direction striking the Nicobar Islands, and the Andaman Islands first end of May, then the North Eastern Coast of India by end of June.


          The remainder of the year, the counterclockwise current is southwestward flowing, and the circulation pattern is called the East Indian Winter Jet. September and December see very active weather, season varsha (or monsoon), in the Bay of Bengal producing severe Cyclones which affect Eastern India. Several efforts have been initiated to cope with Storm surge.


          


          Tropical storms and cyclones


          
            [image: Tropical Cyclone 2B -May 2002]

            
              Tropical Cyclone 2B -May 2002
            

          


          A tropical storm with rotating winds blowing at speeds of 74 miles (119 kilometers) an hour are called cyclones when they originate over the Bay of Bengal; they are hurricanes in the Atlantic. Between 100,000 and 500,000 residents of East Pakistan (Bangladesh) were killed because of the 1970 Bhola cyclone.


          
            	2008, Very Severe Cyclonic Storm Nargis


            	2007, Very Severe Cyclonic Storm Sidr


            	2006, Very Severe Cyclonic Storm Mala


            	2006, September Typhoon Xangsane


            	2004, November Typhoon Muifa


            	2002, May Tropical Cyclone 2B


            	1991, April Bangladesh cyclone


            	1989, November Typhoon Gay


            	1985, May Tropical Storm One (1B)


            	1982, April Cyclone One (1B)


            	1982, May Tropical Storm Two (2B)


            	1982, October Tropical Storm Three (3B)


            	1981, December Cyclone Three (3B)


            	1980, October Tropical Storm One (1B)


            	1980, December Unknown Storm Four (4B)


            	1980, December Tropical Storm Five (5B)


            	1971 Orissa Cyclone


            	1970, November Bhola cyclone

          


          


          Historic sites


          
            	Kumari Kandam, an antediluvian civilization, (South India) is also held in myth to be under the Bay of Bengal. Fisherman claim their nets have snagged, and on dives to free them they find pagodas, doorways, and temples to reinforce their belief of this ancient time.

          


          
            	The remains of Sri Vaisakheswara Swamy temple lies under the Bay of Bengal. Spokespersons from Andhra University Centre for Marine Archaeology say the temple may be located opposite the Coastal Battery.

          


          
            	Seven Pagodas of Mahabalipuram is the name for Mahabalipuram. Mahabalipuram's Shore Temple was constructed in the eighth century AD and myth has it that six other temples were also built here.

          


          
            	Another historic site which has been preserved is Vivekanandar Illam. It was contstructed in 1842 by the Ice King Frederic Tudor to store and market ice year round. In 1897, Swami Vivekananda famous lectures were recorded here at Castle Kernan. The site is an exhibition devoted to Swami Vivekananda and his legacy.

          


          
            	Konark is the home of the Sun Temple or Black Pagoda. This Brahman sanctuary was built of black granite mid 1200 AD and has been declared a World Heritage Site.

          


          
            	Ramanathaswami Temple located at Dhanushkodi, where the Bay of Bengal and the Indian Ocean come together.

          


          


          Economy


          One of the first trading ventures along the Bay of Bengal was The Company of Merchants of London Trading into the East Indies more commonly referred to as British East India Company. Gopalpur was one of their main trading centers. Other trading companies along the Bay of Bengal shorelines were English East India Company and French East India Company.


          BIMSTEC Bay of Bengal Initiative for MultiSectoral Technical and Economic Cooperation (BIMSTEC) supports free trade internationally around the Bay of Bengal between Bangladesh, Bhutan, India, Myanmar, Nepal, Sri Lanka, and Thailand.


          The Sethusamudram Shipping Canal Project is a new venture proposed which would create a channel for a shipping route to link the Gulf of Mannar with the Bay of Bengal. This would connect India east to west without the necessity of going around Sri Lanka.


          Thoni and catamaran fishing boats of fishing villages thrive along the Bay of Bengal shorelines. Fishermen can catch between 26-44 species of marine fish.


          In one year, the average catch is 2 million tons of fish from the Bay of Bengal alone.


          


          Environmental hazards


          


          Pollution


          "Asian Brown Cloud" hangs over the Bay of Bengal. It is considered to be a combination of vehicle exhaust, smoke from cooking fires, and industrial discharges.


          


          History


          
            [image: Due to continental drift, the India Plate split from Madagascar and collided with the Eurasian Plate resulting in the formation of the Himalayas and The Bay of Bengal.]

            
              Due to continental drift, the India Plate split from Madagascar and collided with the Eurasian Plate resulting in the formation of the Himalayas and The Bay of Bengal.
            

          


          Northern Circars occupied the western coast of the Bay of Bengal and is now considered to be India's Madras state. The Kakatiya dynasty reached the western coastline of the Bay of Bengal between the Godavari and the Krishna rivers. Kushanas about the middle of the 1st century AD invaded northern India perhaps extending as far as the Bay of Bengal. Chola dynasty (9th century to 12th century) when ruled by Rajaraja Chola I occupied the western coastline of the Bay of Bengal circa AD1014 Chandragupta Maurya extended the Maurya Dynasty across Northern India to the Bay of Bengal. Hajipur was a stronghold of Portuguese Pirates. In the 1500s the Portuguese built trading posts in the North of the Bay of Bengal at Chittagong (Porto Grande) and Satgaon (Porto Pequeno).


          


          British penal colony


          Cellular Jail or "Black Waters" built in 1896 on Ross Island, a part of the Andaman Island Chain. As early as 1858 this island was used as a British penal colony for politial prisoners facing life imprisonment.


          


          Marine Archeology


          Maritime archaeology or marine archaeology is the study of material remains of ancient peoples. A specialized branch, Archaeology of shipwrecks studies the salvaged artifacts of ancient ships. Stone anchors, amphorae sherds, elephant tusks, hippopotamus teeth, ceramic pottery, a rare wood mast and lead ingots are examples which may survive the test of time for archaeologists to study and place the salvaged findings into a time line of history. Coral reefs, tsuanamis, cyclones, mangrove swamps, battles and a criss cross of sea routes in a high trading area combined with pirating have all contributed to shipwrecks in the Bay of Bengal.


          


          Famous ships and shipwrecks


          
            	1778 to 1783 The Naval operations in the American Revolutionary War or American War of Independence ranged as far as the Bay of Bengal.


            	c1816 Mornington Ship burned in the Bay of Bengal


            	1850 American clipper brig Eagle is supposed to have sunk in a Bay of Bengal


            	American Baptist missionary Adoniram Judson, Jr. died April 12, 1850 and was buried at sea in the Bay of Bengal.


            	1855 The Bark "Incredible" struck on a sunken rock in the Bay of Bengal


            	1865, a gale dismasted the Euterpe while traversing the Bay of Bengal typhoon.


            	1875 Veleda 76 m (250 ft) long and 15 m (50 ft) wide is a part of a current salvage operation.


            	1942 Japanese cruiser Yura of the Second Expeditionary Fleet, Malay Force attacked merchant ships in the Bay of Bengal.


            	1971 December 3 - It was claimed that Indian Navy destroyer INS Rajput sunk the Pakistan Navy submarine PNS Ghazi off of Vishakapatnam, in Bay Of Bengal List of naval battles

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Bay_of_Bengal"
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              The British Broadcasting Corporation (BBC)
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              	Type

              	Broadcast radio, television and online
            


            
              	Country

              	United Kingdom
            


            
              	Availability

              	National

              International
            


            
              	Founded

              	by John Reith
            


            
              	Motto

              	"Nation Shall Speak Peace Unto Nation"
            


            
              	Key people

              	Sir Michael Lyons, Chairman, BBC Trust

              Mark Thompson, Director-General (Chairman of the Executive Board).
            


            
              	Launchdate

              	1922 (radio)

              1927 (incorporation)

              1932 (television)
            


            
              	Formernames

              	British Broadcasting Company Ltd. (1922-1927)
            


            
              	Website

              www.bbc.co.uk
            

          


          The British Broadcasting Corporation, which is usually known simply as the BBC, is a large broadcasting corporation. It has 26,000 employees in the United Kingdom alone and a budget of more than 4 billion.


          Founded on 18 October 1922 as the British Broadcasting Company Ltd, it was subsequently granted a Royal Charter and made a state-owned corporation in 1927. The corporation produces programmes and information services, broadcasting globally on television, radio, and the internet. The stated mission of the BBC is "to inform, educate and entertain"; its motto is "Nation Shall Speak Peace Unto Nation".


          The BBC is a quasi-autonomous public corporation operating as a public service broadcaster. The Corporation is run by the BBC Trust; and is, per its charter, "free from both political and commercial influence and answers only to its viewers and listeners".


          The BBC's domestic programming and broadcasts are primarily funded by levying television licence fees (under the Wireless Telegraphy Act 1949), although money is also raised through commercial activities such as sale of merchandise and programming. The BBC World Service, however, is funded through a grant-in-aid by the Foreign and Commonwealth Office. As part of the BBC Charter, the Corporation cannot show commercial advertising in any services in the United Kingdom (television, radio, or internet). Outside the United Kingdom the BBC broadcasts commercially funded channels such as BBC America, BBC Canada, and BBC World. In order to justify the licence fee, the BBC is expected to produce a number of high-rating shows in addition to programmes that commercial broadcasters would not normally broadcast.


          Domestic UK audiences often refer to the BBC as "the Beeb", a nickname coined by Kenny Everett. Another nickname, now less commonly used, is "Auntie", said to originate from the old-fashioned "Auntie knows best" attitude in the days when John Reith, the BBC's founder, was in charge. The two nicknames have also been used together as "Auntie Beeb", and Auntie has been used in outtakes programmes such as Auntie's Big Bloomers.


          If the TV and radio services are combined, BBC is probably the largest broadcasting system in the world. It also claims to be the largest news gathering system by means of its regional offices, foreign correspondents and agreements with other news services. It reaches more than 200 countries and is available to more than 274 million households, to CNNi's (its nearest competitor) estimated 200 million. Its radio service is in the short wavelength, which makes it available to many regions of the world. It also broadcasts news - by radio or in the Internet - in some 30 languages, and its total number of broadcasted radio hours per week is surpassed only by the Voice of America umbrella and the Chinese public radio. Being public, its revenue is not comparable to that of other media conglomerates, though, of which News Corporation is the largest.


          


          History


          


          The original British Broadcasting Company was founded in 1922 by a group of telecommunications companies  Marconi, Radio Communication Company, Metropolitan-Vickers, General Electric, Western Electric, and British Thomson-Houston  to broadcast experimental radio services. The first transmission was on 14 November of that year, from station 2LO, located at Marconi House, London.


          The Company, with John Reith as general manager, became the British Broadcasting Corporation in 1927 when it was granted a Royal Charter of incorporation and ceased to be privately owned. It started experimental television broadcasting in 1932 using an entirely mechanical 30 line system developed by John Logie Baird. It became a regular service (known as the BBC Television Service) in 1936 alternating between a Baird mechanical 240 line system and the all electronic 405 line Marconi-EMI system. The superiority of the electronic system saw the mechanical system dropped later that year. Television broadcasting was suspended from 1 September 1939 to 7 June 1946 during the Second World War. A widely reported urban myth is that, upon resumption of service, announcer Leslie Mitchell started by saying, "As I was saying before we were so rudely interrupted..." In fact, the first person to appear when transmission resumed was Jasmine Bligh and the words said were "Good afternoon, everybody. How are you? Do you remember me, Jasmine Bligh...?"


          The European Broadcasting Union was formed on 12 February 1950, in Torquay with the BBC among the 23 founding broadcasting organisations.


          Competition to the BBC was introduced in 1955 with the commercially and independently operated television network ITV, however, the BBC monopoly on radio services would persist into the 1970s. As a result of the Pilkington Committee report of 1962, in which the BBC was lauded and ITV was very heavily criticised for not providing enough quality programming, the BBC was awarded a second TV channel, BBC2, in 1964, renaming the existing channel BBC1. BBC2 used the higher resolution 625 line standard which had been standardised across Europe. BBC2 was broadcast in colour from 1 July 1967, and was joined by BBC 1 and ITV on 15 November 1969. The 405 line VHF transmissions of BBC 1 (and ITV) were continued for compatibility with older television receivers until 1985.


          Starting in 1964 a series of pirate radio stations (starting with Radio Caroline) came on the air, and forced the UK government finally to regulate radio services to permit nationally-based advertising financed services. In response the BBC reorganized and renamed their radio channels. The Light Programme was split into Radio 1 offering continuous rock music and Radio 2 more "Easy Listening". The "Third" programme became Radio 3 offering classical music and cultural programming. The Home Service became Radio 4 offering news, and non-musical content such as quiz shows, readings, dramas and plays. As well as the four national channels, a series of local BBC radio stations was established .


          In 1974, the BBC's teletext service, Ceefax, was introduced,, developed initially to provide subtitling, but developed into a news and information service. In 1978, the BBC went on strike just before the Christmas of that year, thus blocking out the transmission of both channels and amalgamating all four radio stations into one.


          Since the deregulation of the UK television and radio market in the 1980s, the BBC has faced increased competition from the commercial sector (and from the advertiser-funded public service broadcaster Channel 4), especially on satellite television, cable television, and digital television services.


          The BBC Research Department has played a major part in the development of broadcasting and recording techniques. In the early days it carried out essential research into acoustics and programme level and noise measurement.


          The 2004 Hutton Inquiry and the subsequent Report raised questions about the BBC's journalistic standards and its impartiality. This led to resignations of senior management members at the time including the then Director General, Greg Dyke. In January 2007, the BBC released minutes of the Board meeting which led to Greg Dyke's resignation. Many commentators have considered the discussions documented in the minutes to have made Dyke's ability to remain in position untenable and tantamount to a dismissal.


          Unlike the other departments of the BBC, BBC World Service is funded by the Foreign and Commonwealth Office. The Foreign and Commonwealth Office, more commonly known as the Foreign Office or the FCO, is the British government department responsible for promoting the interests of the United Kingdom abroad.


          On 18 October 2007, BBC Director General Mark Thompson announced a controversial plan to make major cuts and reduce the size of the BBC as an organisation. The plans include a reduction in posts of 2,500; including 1,800 redundancies, consolidating news operations, reducing programming output by 10% and selling off the flagship Television Centre building in London. These plans have been fiercely opposed by unions, who have threatened a series of strikes, however the BBC have stated that the cuts are essential to move the organisation forward and concentrate on increasing the quality of programming.


          


          Corporation


          


          Royal Charter


          The BBC is a quasi-autonomous Public Corporation operating as a public service broadcaster incorporated under a Royal Charter that is reviewed every 10 years; this makes it technically a quango and non-departmental public body, but it is rarely called such, as its existence goes back further than the minting of these terms. Until 2007, the Corporation was run by a board of governors appointed by The Queen or King on the advice of the government for a term of four years, but on 1 January 2007 the Board of Governors was replaced with the BBC Trust. The BBC is required by its charter to be free from both political and commercial influence and to answer only to its viewers and listeners.


          The most recent Charter came into effect on 1 January 2007. It has created a number of important changes to the Corporation's management and purpose:


          
            	Abolition of the Board of Governors, and their replacement by the BBC Trust.


            	A redefinition of the BBC's "public services" (which are considered its prime function):

              
                	Sustaining citizenship and civil society;


                	Promoting education and learning;


                	Stimulating creativity and cultural excellence;


                	Representing the UK, its nations, regions and communities;


                	Bringing the UK to the world and the world to the UK;


                	Helping to deliver to the public the benefit of emerging communications technologies and services, and taking a leading role in the switchover to digital television.

              

            


            	The BBC must display at least one of the following characteristics in all content: high quality, originality, innovation, to be challenging and to be engaging.


            	The BBC must demonstrate that it provides public value in all its major activities.

          


          


          Corporate structure


          
            	Governance Unit


            	Content Groups

              
                	Journalism (incorporates News, Sport, Global News and Nations and Regions)


                	Vision (incorporates all TV production)


                	Audio and Music (incorporates all radio production, music commissioning and BBC Radio Resources)


                	Future Media and Technology (Incorporates New Media, R&D, Information and Archives)

              

            


            	Professional Services

              
                	Strategy (formerly Strategy and Distribution and merged with Policy and Legal)


                	Marketing, Communications and Audiences


                	Finance


                	BBC Workplace (Property)


                	BBC People (to 2004, Human Resources & Internal Communications)


                	BBC Training & Development

              

            


            	Commercial Groups

              
                	BBC Resources Ltd


                	BBC Worldwide Ltd

              

            

          


          


          Management


          The BBC is a nominally autonomous corporation, independent from direct government intervention, with its activities being overseen by the BBC Trust, formerly the Board of Governors. General management of the organisation is in the hands of a Director-General, who is appointed by the Trust.


          


          BBC Trust


          The BBC Trust came into effect on 1 January 2007, replacing the Board of Governors.


          
            The BBC Trust works on behalf of licence fee payers: it ensures the BBC provides high quality output and good value for all UK citizens and it protects the independence of the BBC.  BBC Trust

          


          The Trust sets the overall strategic direction for the corporation and assess the performance of the BBC Executive Board. The Trust has twelve trustees, currently:


          
            	Sir Michael Lyons (Chair)


            	Chitra Bharucha (Vice-Chair)


            	Diane Coyle


            	Alison Hastings


            	Patricia Hodgson


            	Rotha Johnston


            	Janet Lewis-Jones


            	David Liddiment


            	Mehmuda Pritchard

          


          The original trustees, three former governors and eight new members, were announced by Tessa Jowell, Secretary of State for Culture, Media and Sport, in October 2006. Michael Grade, then Chairman of the Governors, was to become Chairman of the Trust at the time of the announcement, but due to his move to ITV, Chitra Bharucha became the Acting Chair. Sir Michael Lyons took over as Chairman from 1 May 2007.


          


          Executive Board


          The Executive Board oversees the effective delivery of the corporation's objectives and obligations within a framework set by the BBC Trust, and is headed by the Director-General, Mark Thompson. In December 2006, Thompson announced the final appointments to the new Executive Board, consisting of ten directors from the different operations of the group, and five non-executive directors, appointed to provide independent and professional advice to the Executive Board. The members are:


          
            	Mark Thompson (Board Chairman and Director-General)


            	Mark Byford (Deputy Chairman and Deputy Director-General; Director, Journalism Group)


            	Caroline Thomson (Chief Operating Officer)


            	Jana Bennett (Director, BBC Vision)


            	Jenny Abramsky (Director, BBC Audio and Music)


            	Ashley Highfield (Director, Future Media and Technology)


            	John Smith (Chief Executive, BBC Worldwide)


            	Zarin Patel (Group Finance Director)


            	Steve Kelly (Director, BBC People)


            	Tim Davie (Director, Marketing, Communications and Audiences)

          


          Non-executive directors:


          
            	Marcus Agius (Senior non-executive director), Chairman, Barclays


            	Dr Mike Lynch OBE, co-founder and Chief Executive, Autonomy Corporation


            	David Robbie, Group Finance Director, Rexam


            	Dr Samir Shah OBE, Chief Executive, Juniper Communications


            	Robert Webb QC, General Counsel, British Airways

          


          


          Governors


          The Board of Governors regulated the group from incorporation in 1927 until 31 December 2006, when the Board was replaced by the BBC Trust. The governors as of the dissolution of the Board were:


          
            	Anthony Salz (Acting Chairman)


            	Professor Ranjit Sondhi (National Governor for the English regions)


            	Professor Fabian Monds (National Governor for Northern Ireland)


            	Professor Merfyn Jones (National Governor for Wales)


            	Jeremy Peat (National Governor for Scotland)


            	Deborah Bull


            	Baroness Deech


            	Dermot Gleeson


            	Angela Sarkis


            	Richard Tait

          


          


          Finance


          The BBC has the largest budget of any UK broadcaster with an operating expenditure of 4 billion in 2005 compared to 3.2 billion for British Sky Broadcasting, 1.7 billion for ITV and 79 million (in 2006) for GCap Media (the largest commercial radio broadcaster).


          


          Revenue


          
            [image: ]
          


          The principal means of funding the BBC is through the television licence, costing 11.37 a month if paid by direct debit (as of February 2007). Such a licence is required to operate a broadcast television receiver within the UK. The cost of a television licence is set by the government and enforced by the criminal law. The revenue is collected privately and is paid into the central government Consolidated Fund, a process defined in the Communications Act 2003. Funds are then allocated by the DCMS and Treasury and approved by Parliament via the Appropriation Act(s). Additional revenues are paid by the Department for Work and Pensions to compensate for subsidised licences for over-75s. As the state controls BBC's funding, it is sometimes referred to as a "state" broadcaster, considered as a calumny by many because of the checks and balances which ensure its editorial independence.


          Income from commercial enterprises and from overseas sales of its catalogue of programmes has substantially increased over recent years, with BBC Worldwide contributing some 145 million to the BBC's core public service business.


          According to the BBC's 2005-2006 Annual Report, its income can be broken down as follows:


          
            	3,100.6 m licence fees collected from consumers.


            	620.0 m from BBC Commercial Businesses.


            	260.2 m from the World Service, of which 239.1 m is from grants (primarily funded by the Foreign and Commonwealth Office), 15.8 m from subscriptions, and 5.3 m from other sources.


            	24.2 m from other income, such as providing content to overseas broadcasters and concert ticket sales.

          


          


          Expenditure


          The BBC gives two forms of expenditure statement for the financial year 2005-2006.


          The amount of each licence fee spent monthly breaks down as follows:


          
            [image: ]
          


          
            
              	Department

              	Monthly cost (GBP)
            


            
              	BBC ONE

              	3.52
            


            
              	BBC TWO

              	1.52
            


            
              	Transmission and collection costs

              	1.08
            


            
              	Nations and English Regions television

              	1.04
            


            
              	BBC Radio 1, 2, 3, 4 and Five Live

              	1.02
            


            
              	Digital television channels

              	1.00
            


            
              	Nations' and local radio

              	68p
            


            
              	bbc.co.uk

              	36p
            


            
              	BBC jam

              	14p
            


            
              	Digital radio stations

              	10p
            


            
              	Interactive TV ( BBCi)

              	8p
            


            
              	Total

              	10.54
            

          


          The total broadcasting spend for 2005-2006 is given as:


          
            [image: ]
          


          
            
              	Department

              	Total cost (million)
            


            
              	Television

              	1443
            


            
              	Radio

              	218
            


            
              	bbc.co.uk

              	72
            


            
              	BBC jam

              	36
            


            
              	Interactive TV (BBCi)

              	18
            


            
              	Local radio and regional television

              	370
            


            
              	Programme related spend

              	338
            


            
              	Overheads and Digital UK

              	315
            


            
              	Restructuring

              	107
            


            
              	Transmission and collection costs

              	320
            


            
              	Total

              	3237
            

          


          


          Headquarters and regional offices
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              Main BBC headquarters, Broadcasting House, Portland Place, Central London.
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              BBC Northern Ireland headquarters on Ormeau Avenue, Belfast.
            

          


          Broadcasting House in Portland Place, London, England, UK is the official headquarters of the BBC. It is home to three of the ten BBC national radio networks. They are BBC Radio 3, BBC Radio 4, and BBC 7. On the front of the building are statues of Prospero and Ariel (from Shakespeare's The Tempest) sculpted by Eric Gill.


          Renovation of Broadcasting House began in 2002 and is scheduled for completion in 2010. As part of a major reorganisation of BBC property, Broadcasting House is to become home to BBC News (both television and radio), national radio, and the BBC World Service. The major part of this plan involves the demolition of the two post-war extensions to the building and construction of a new building beside the existing structure. During the rebuilding process many of the BBC Radio networks have been relocated to other buildings in the vicinity of Portland Place.


          In 2010, the entire BBC News operation is expected to relocate from the News Centre at BBC Television Centre to the refurbished Broadcasting House in what is being described as "one of the world's largest live broadcast centres".


          By far the largest concentration of BBC staff in the UK exists in White City. Well known buildings in this area include the BBC Television Centre, White City, Media Centre, Broadcast Centre and Centre House.


          As well as the various BBC buildings in London, there are major BBC production centres located in Cardiff, Belfast, Glasgow, Birmingham, Manchester, Bristol, Southampton and Newcastle upon Tyne. Some of these local centres (for example Belfast) are also known as "Broadcasting House" (see Broadcasting House (disambiguation)). There are also many smaller local and regional studios scattered throughout the UK.


          In 2011, the BBC is planning to move several departments including BBC Sport and BBC Children's north to newly built premises in Salford Quays, Greater Manchester. This will mark a major decentralisation of the corporation's operations from London.


          


          News


          BBC News is the largest broadcast news gathering operation in the world, providing services to BBC domestic radio as well as television networks such as BBC News 24, BBC Parliament and BBC World, as well as BBCi, Ceefax and BBC News Online. New BBC News services that are also proving popular are mobile services to mobile phones and PDAs. Desktop news alerts, e-mail alerts, and digital TV alerts are also available.
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                    Weekly reach of all the BBC's services in the UK
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                    Weekly reach of the BBC's five national analogue radio stations
                  

                

              
            


            
              	
                
                  [image: Weekly reach of the BBC's domestic television services]

                  
                    Weekly reach of the BBC's domestic television services
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                    BBC Television Centre at White City, West London.
                  

                

              
            

          


          Ratings figures suggest that during major crises such as the 7 July 2005 London bombings or a royal funeral, the UK audience overwhelmingly turns to the BBC's coverage as opposed to its commercial rivals. On 7 July 2005, the day that there were a series of coordinated bomb blasts on London's public transport system, the bbc.co.uk website recorded an all time bandwidth peak of 11 Gb/s at 12:00 on 7 July. BBC News received some 1 billion total hits on the day of the event (including all images, text and HTML), serving some 5.5 terabytes of data. At peak times during the day there were 40,000 page requests per second for the BBC News website. The previous day's announcement of the 2012 Olympics being awarded to London caused a peak of around 5Gbit/s. The previous all time high at bbc.co.uk was caused by the announcement of the Michael Jackson verdict, which used 7.2Gbit/s.


          


          Radio


          The BBC has five major national stations, Radio 1 ("the best new music and entertainment"), Radio 2 (the UK's most listened to radio station, with 12.9 million weekly listeners), Radio 3 (specialist-interest music such as classical, world, arts, drama and jazz), Radio 4 (current affairs, drama and comedy), and Radio 5 Live (24 hour news, sports and talk).


          In recent years some further national stations have been introduced on digital radio platforms including Five Live Sports Extra (a companion to Five Live for additional events coverage), 1Xtra (for black, urban and gospel music), 6 Music (less mainstream genres of music), BBC 7 (comedy, drama & children's programming) and BBC Asian Network ( British South Asian talk, music and news in English and in many South Asian languages), a station which had evolved from BBC Local Radio origins in the 1970s and still is broadcast on Medium Wave frequencies in some parts of England. In addition the BBC World Service is now also broadcast nationally in the UK on DAB.


          There is also a network of local stations with a mixture of talk, news and music in England and the Channel Islands as well as national stations (Nations' radio) of BBC Radio Wales, BBC Radio Cymru (in Welsh), BBC Radio Scotland, BBC Radio nan Gaidheal (in Scots Gaelic), BBC Radio Ulster, and BBC Radio Foyle.


          For a world-wide audience, the BBC produces the Foreign Office funded BBC World Service, which is broadcast worldwide on shortwave radio, and on DAB Digital Radio in the UK. The World Service is a major source of news and information programming and can be received in 150 capital cities worldwide, with a weekly audience estimate of 163 million listeners worldwide. The Service currently broadcasts in 33 languages and dialects (including English), though not all languages are broadcast in all areas.


          In 2005, the BBC announced that it would substantially reduce its radio broadcasting in Eastern European languages and divert resources instead to a new Arabic language satellite TV broadcasting station (including radio and online content) in the Middle East to be launched in 2007.


          Since 1943, the BBC has also provided radio programming to the British Forces Broadcasting Service, which broadcasts in countries where British troops are stationed.


          All of the national, local, and regional BBC radio stations, as well as the BBC World Service, are available over the Internet in the RealAudio streaming format. In April 2005, the BBC began trials offering a limited number of radio programmes as podcasts.


          Historically, the BBC was the only (legal) radio broadcaster based in the UK mainland until 1967, when University Radio York (URY), then under the name Radio York, was launched as the first (and now oldest) legal independent radio station in the country. However the BBC did not enjoy a complete monopoly prior to this as several Continental stations (such as Radio Luxembourg) broadcast programmes in English to Britain since the 1930s and the Isle of Man based Manx Radio began in 1964.


          


          Television
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                  The back of the BBC Birmingham headquarters in The Mailbox.
                

              

            

          


          BBC One and BBC Two are the BBC's flagship television channels. The BBC is also promoting the new channels BBC Three and BBC Four, which are only available via digital television equipment (now in widespread use in the UK, with analogue transmission being phased out by December 2012). The BBC also runs BBC News 24, BBC Parliament, and two children's channels, CBBC and CBeebies, on digital.


          BBC One is a regionalised TV service which provides opt-outs throughout the day for local news and other local programming. These variations are more pronounced in the BBC 'Nations', i.e. Northern Ireland, Scotland and Wales, where the presentation is mostly carried out locally on BBC One and Two. BBC Two variations within England are currently rare, though most regions still have the ability to 'opt out' of the main feed, albeit on analogue only. BBC Two was also the first channel to be transmitted on 625 lines in 1964, then carry a small-scale regular colour service from 1967. BBC One would follow in December 1969.


          In the Republic of Ireland, the BBC channels are available in a number of ways. All multichannel platforms carry them, although many viewers also receive BBC services via 'overspill' from transmitters in Northern Ireland or Wales, or via 'deflectors' - transmitters in the Republic which rebroadcast broadcasts from the UK, received off-air, or from Digital Satellite.


          From June 9, 2006, the BBC began a 6-12 month trial of High-definition television broadcasts under the name BBC HD. The corporation has been producing programmes in the format for many years, and states that it hopes to produce 100% of new programmes in HDTV by 2010.


          Since 1975, the BBC has also provided its TV programmes to the British Forces Broadcasting Service (BFBS), allowing members of HM Forces serving all over the world to watch and listen to their favourite programmes from home on two dedicated TV channels.


          


          Internet


          The bbc.co.uk website, formerly known as BBCi and before that BBC Online, includes a comprehensive news website and archive. The website uses GeoIP technology and carries advertisements when viewed outside of the UK. BBC claims the site to be "Europe's most popular content-based site" and states that 13.2 million people in the UK visit the site's more than two million pages. According to Alexa's TrafficRank system, in May 2007 bbc.co.uk was the 20th most popular English Language website in the world, and the 33rd most popular overall.


          Another version of the BBC website is available called BBC Beta. if you go to www.bbc.co.uk/home/beta, then you can customise and create your own BBC homepage to your own specific needs. This service was created in December 2007.


          The website allows the BBC to produce sections which complement the various programmes on television and radio, and it is common for viewers and listeners to be told website addresses for the bbc.co.uk sections relating to that programme. The site also allows users to listen to most Radio output live and for seven days after broadcast using its RealPlayer-based "Radio Player"; some TV content is also distributed in RealVideo format. A new system known as iPlayer was launched on July 27, 2007, which uses peer-to-peer and DRM technology to deliver both radio and TV content of the last seven days for offline use for up to 30 days. Also, through participation in the Creative Archive Licence group, bbc.co.uk allowed legal downloads of selected archive material via the internet.


          BBC jam is a free online service, delivered through broadband and narrowband connections, providing high-quality interactive resources designed to stimulate learning at home and at school. Initial content was made available in January 2006. BBC jam was suspended on 20th March 2007.


          In recent years some major on-line companies and politicians have complained that the bbc.co.uk website receives too much funding from the television licence, meaning that other websites are unable to compete with the vast amount of advertising-free on-line content available on bbc.co.uk. Some have proposed that the amount of licence fee money spent on bbc.co.uk should be reduced  either being replaced with funding from advertisements or subscriptions, or a reduction in the amount of content available on the site. In response to this the BBC carried out an investigation, and has now set in motion a plan to change the way it provides its online services. bbc.co.uk will now attempt to fill in gaps in the market, and will guide users to other websites for currently existing market provision. (For example, instead of providing local events information and timetables, users will be guided to outside websites already providing that information.) Part of this plan included the BBC closing some of its websites, and rediverting money to redevelop other parts. More recent information on web plans at


          


          Interactive television


          BBCi is the brand name for the BBC's interactive digital television services, which are available through Freeview (digital terrestrial), as well as Sky Digital (satellite), and Virgin Media (cable). Unlike Ceefax, BBCi is able to display full-colour graphics, photographs, and video, as well as programmes. Recent examples include the interactive sports coverage for football and rugby football matches, BBC Soundbites which starred young actress Jennifer Lynn and an interactive national IQ test, Test the Nation. All of the BBC's digital television stations, (and radio stations on Freeview), allow access to the BBCi service.


          BBCi provides viewers with over 100 interactive TV programmes every year, as well as the 24/7 service. It also offers video news and weather.


          


          Commercial services


          BBC Worldwide Limited is the wholly-owned commercial subsidiary of the BBC responsible for the commercial exploitation of BBC programmes and other properties, including a number of television stations throughout the world. The cable and satellite stations BBC Prime (in Europe, Africa the Middle East, and Asia), BBC America, BBC Canada (alongside BBC Kids), broadcast popular BBC programmes to people outside the UK, as does UK.TV (co-run with Foxtel and Fremantle Media) in Australasia. A similar service, BBC Japan, ceased broadcasts in April 2006 after its Japanese distributor folded. BBC Worldwide also runs a 24-hour news channel, BBC World and co-runs, with Virgin Media, the UKTV network of stations in the UK, producers of amongst others UKTV Gold. In addition, BBC television news appears nightly on many Public Broadcasting Service stations in the United States, as do reruns of BBC programmes such as EastEnders, and in New Zealand on TV One.


          Many BBC programmes (especially documentaries) are sold via BBC Worldwide to foreign television stations, and comedy, documentaries and historical drama productions are popular on the international DVD market.


          BBC Worldwide also maintains the publishing arm of the BBC and it is the third-largest publisher of consumer magazines in the United Kingdom. BBC Magazines, formerly known as BBC Publications, publishes the Radio Times (and published the now-defunct The Listener) as well as a number of magazines that support BBC programming such as BBC Top Gear, BBC Good Food, BBC Sky at Night, BBC History, BBC Wildlife and BBC Music.


          BBC Worldwide also produces several branded channels available on satellite in Asia and India, including BBC Lifestyle, BBC Knowledge and BBC Entertainment. In December 2007, a polish version of BBC Entertainment launched.


          The BBC has traditionally played a major role in producing book and music tie-ins with its broadcast material. BBC Records produced soundtrack albums, talking books and material from radio broadcasts of music.


          Between 2004 and 2006, BBC Worldwide owned the independent magazine publisher Origin Publishing.


          BBC Worldwide also licences and directly sells DVD and audio recordings of popular programmes to the public, most notably Doctor Who (including books and merchandise), and archive classical music recordings, initially as BBC Radio Classics and then BBC Legends.


          Unions


          Union membership is a private matter between staff and their chosen union: staff are not automatically covered by a union, but since the BBC is a large employer (in the media sector), membership numbers are considerable.


          Staff at the BBC are normally represented by BECTU, along with journalistic staff by the NUJ and electrical staff by Amicus. Union membership is optional, and paid for by staff members and not by the BBC.


          


          Cultural significance


          The BBC was the only television broadcaster in the United Kingdom until 1955 and the only legal radio broadcaster until 1973. Its cultural impact was therefore significant since the country had no choice for its information and entertainment from these two powerful media.


          Even after the advent of commercial television and radio, the BBC has remained one of the main elements in British popular culture through its obligation to produce TV and radio programmes for the mass audiences. However the arrival of BBC2 allowed the BBC also to make programmes for minority interests in drama, documentaries, current affairs, entertainment and sport. Examples are cited such as I, Claudius, Civilisation, Tonight, Monty Python's Flying Circus, and Pot Black, but many other ground-breaking examples can be given in each of these fields as shown by the BBC's entries in the British Film Institute's 2000 list of the 100 Greatest British Television Programmes. In radio the BBC has also maintained a high standard of news, drama, entertainment, documentaries, sport and music for all tastes, and still draws large audiences, while also serving minority tastes.


          The BBC's objective of providing a service to the public, rather than just entertainment, has changed the public's perception in a wide range of subjects from health to natural history. By maintaining a high standard the BBC also defined a quality threshold that the commercial companies had to reach to retain their licences, but the advent of the multi-channel age is lessening this effect. The export of BBC programmes, the BBC World Service and BBC World have meant that the cultural impact of the BBC has been also experienced world-wide.


          Although the BBC has changed society, the society has also changed the BBC. The term BBC English (Received Pronunciation) refers to the former use of Standard English with this accent. However the organisation now makes more use of regional accents in order to reflect the diversity of the UK, though clarity and fluency are still expected of presenters. From its 'starchy' beginnings, the BBC has also become more inclusive, and now accommodates the interests of all strata of society and all minorities, because they all pay the licence fee. The BBC therefore plays a major role in maintaining a cohesive society.


          Competition from Independent Television, Channel 4, Sky and other broadcast television stations, has slightly lessened the BBC's reach, but nevertheless it remains a major influence on British popular culture. Many popular everyday sayings are derived from BBC-produced television shows.


          


          Criticism


          The BBC has long faced allegations of a left-wing or liberal bias, and such criticism has been repeated most recently by past and present employees such as Antony Jay, Jeff Randall, Justin Webb and Andrew Marr. Left-wing figures, such as the journalist John Pilger, have frequently accused the BBC of a right-wing bias (a view supported by the left-wing website Media Lens); the anti-Iraq war MP George Galloway has referred to it as the "Bush and Blair Corporation".


          The BBC received its most serious criticism of recent times over its coverage of the events leading up to the war in Iraq. The controversy over what it described as the "sexing up" of the case for war in Iraq by the government, led to the BBC being heavily criticised by the Hutton Inquiry, although this finding was much disputed by the British press.


          In August 2007 Plaid Cymru MP Adam Price highlighted what he perceived as a lack of a Welsh focus on BBC news broadcasts. Price threatened to withhold future television license fees in response to a lack of thorough news coverage of Wales, echoing a BBC Audience Council for Wales July report citing public frustration over how the Welsh Assembly is characterized in national media. Plaid AM Bethan Jenkins agreed with Price and called for responsibility for broadcasting to be devolved to the Welsh Assembly, voicing similar calls from Scotland's First Minister Alex Salmond. Criticism of the BBC's news coverage for Wales and Scotland since devolution prompted debate of possibly providing evening news broadcasts with specific focus for both countries.
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        BBC television drama


        
          

          


          The BBC has been a producer and broadcaster of television drama since even before it had an officially established television broadcasting network in the United Kingdom. As with any major broadcast network, drama forms an important part of its schedule, with many of the BBC's top-rated programmes being from this genre.


          From the 1950s through to the 1980s the BBC received much acclaim for the range and scope of its drama productions, producing series, serials and plays across a range of genres, from soap opera to science-fiction to costume drama, with the 1970s in particular being regarded as a critical and cultural high point in terms of the quality of dramas being produced. In the 1990s, a time of change in the British television industry, the department went through much internal confusion and external criticism, but since the beginning of the 21st century has begun to return to form with a run of critical and popular successes, despite continual accusations of the drama output and the BBC in general dumbing down.


          Many BBC productions have also been exported to and screened in other countries, particularly in the United States PBS network's Masterpiece Theatre strand and latterly on the BBC's own BBC America cable channel. Other major purchasers of BBC dramas include the BBC's equivalents in other Commonwealth nations, such as Australia's ABC and Canada's CBC.


          


          Experimental broadcasting and the 1930s


          Already an established national radio broadcaster, the BBC began test transmissions with the new technology of television in 1929, working with John Logie Baird and using his primitive early apparatus. The following year, as part of one of these test transmissions, the BBC screened their first television drama production, an adaptation of the Italian playwright Luigi Pirandello's short play The Man With the Flower in His Mouth.


          Broadcast live at 3.30pm on July 14, 1930, the play was produced from a small studio in the Baird Company headquarters at 133 Long Acre, London. The play was chosen because of its confined setting, small cast and short length, and was directed by Val Gielgud, who was at the time the BBC's senior producer of radio drama. Because of the primitive 30-line camera technology, only one figure could be shown on screen at a time and the field of vision of the cameras was extremely restricted. The Prime Minister of the day, Ramsay MacDonald, watched the play with his family on the Baird Televisor Baird had previously installed at their 10 Downing Street home. The reviewer for The Times newspaper commented that: "This afternoon on the roof of 133, Long Acre will prove to be a memorable one... The time for interest and curiosity is come, but the time for serious criticism of television plays, as plays, is not yet."


          The BBC's test broadcasts continued throughout the early part of the decade as the quality of the medium improved. In 1936 the BBC launched the world's first "high-definition"  then defined as at least 240-lines  television channel, the BBC Television Service, from studios in a specially converted wing of Alexandra Palace in London. At the time of the channel's debut on November 2, 1936 there were only five television producers responsible for the entire output. The producer selected to oversee drama was George More O'Ferrall, who had some experience with working in a visual medium as he was a former assistant director of films. This was unlike most of his colleagues, who came across from the BBC's radio services.


          The first drama production to be mounted as a part of the new, regular service was a twenty-five-minute selection of scenes from the West End play Marigold by L. Allen Harker and F. R. Pryor, produced by O'Ferrall with the original London Royalty Theatre cast. This was broadcast live from the Alexandra Palace studios on the evening of Friday November 6, 1936. Later BBC Television Head of Drama Shaun Sutton wrote about the production for The Times in 1972. "It was probably little more than a photographed version of the stage production, with the camera lying well back to preserve the picture-frame convention of the theatre." Most initial drama efforts were of a similar scale; productions of selected dramatised 'scenes' or excerpts from popular novels and adaptations of stage plays, and a programme entitled Theatre Parade would regularly use original London theatre casts for re-enacting selected scenes.


          An increasing number of full-length dramatised productions began to take place in the Alexandra Palace studios during 1937, with Journey's End in November 1937 being a notable full-scale adaptation of a play. When television transmissions on Sundays began in March 1938, one Sunday per month would see the broadcast of a full-length Shakespeare play by actors from the Birmingham Repertory Theatre. Productions also become more technically advanced, with the use of film inserts on telecine and more ambitious shooting, cutting and mixing, as opposed to televising the equivalent of a standard theatrical performance with unmoving cameras. Outside broadcast cameras were used to show thirty Territorial Army troops with two howitzers in the Alexandra Palace grounds for added effect in The White Chateau (1938), and boats on the Palace lake in scenes depicting the Zeebrugge Raid in a World War I play.


          The Times credited the ambition of BBC television drama in its review of a July 1938 modern dress version of Julius Caesar, while also criticising some of the production's technical failings.


          
            "From the moment when Mr. Sebastian Shaw and Mr. Anthony Ireland were discovered sitting at a caf table, discussing the political situation over a glass of beer, looking like two Fascist officers, yet speaking the lines assigned to Brutus and Cassius, the attention of the audience was riveted... The penumbrascope, a device for providing a background by means of shadows, which came into play for the first time in this production, was used so carelessly that its edges were often visible. The essence of stagecraft is illusion, which must not be shattered by such accidents. Caesar's ghost was also very unconvincing, nor did the handful of people listening to the funeral orations suggest an excited mob."

          


          Greater praise was given by the same paper to Felicity's First Season, broadcast in September 1938 and, unusually for the time, written directly for television.


          
            "The play relies on dialogue throughout, and there is a skilful use of film to suggest the journey to Scotland. While there are few characters and little change of scenery, enormous cocktail parties, balls, and jumble sales seemed to be in progress just out of sight. The result was something between a stage play and a film  that is to say, good television entertainment."

          


          The overwhelming majority of BBC television drama produced during the 1930s consisted of adaptations of stage plays, but there were exceptions. These included the first multi-episodic drama serial, Ann and Harold, a five-part story about a married couple which began showing on July 12, 1938. There was also Telecrime, a series of ten- and twenty-minute plays which presented various crimes, with the viewers given enough clues to be able to solve themselves using the evidence shown on screen.


          As with almost all programmes of the era, the live television broadcasts meant that no record of the drama productions were kept outside of photographs, scripts and press reviews. BBC Programme Organiser Cecil Madden later claimed that they had experimented with telerecording a production of The Scarlet Pimpernel, but were ordered by film director Alexander Korda to destroy the print as he felt it infringed his film rights.


          Despite the difficulties and challenges its production often presented, drama had become a central part of the BBC's television schedules; a BBC audience research survey conducted in 1937 found that 90% of those replying generally enjoyed the drama productions, a figure equalled only by outside broadcasts. In Christmas week 1938, drama accounted for fourteen of the twenty-two hours of programming broadcast. By the following year, drama programming had fifteen producers working on it, compared to nine for all other types of programmes combined.


          In 1939, the total audience for the BBC's programmes had grown to an estimated audience of 100,000 viewers, watching on 20,000 television sets. However, BBC television broadcasting ceased on September 1, 1939 in anticipation of World War II. The station remained off-air for the duration of the conflict. The British Government were afraid that the VHF transmission signals would act as a guiding beacon for German bombers targeting central London, and the technicians and engineers of the service would in any case be needed for war efforts such as the radar programme.


          


          The return of television and the 1950s


          


          BBC Television resumed broadcasting on June 7, 1946, and the service began in much the same way it had ceased in 1939, with many of the 1930s drama producers returning. In 1949 there was a major development in drama when Val Gielgud was made the new head of department, a position he had previously and successfully occupied at BBC Radio. Since producing the first television play in 1930, Gielgud had worked in television again, serving on attachment to the service at Alexandra Palace in 1939 and directing a half-hour adaptation of his own short story Ending It, starring John Robinson and Joan Marion and broadcast on August 25, 1939, less than a week before the service was placed on hiatus.


          Gielgud was an unpopular choice with many in the television service, with the channel's controller, Norman Collins, protesting that "Anything less than complete familiarity with all aspects of television production will mean... that the Head of Television Drama is an amateur." Gielgud himself felt that television drama was too influenced by the cinema and ought to be closer to its radio equivalent, with television plays being more like illustrated radio broadcasts than independent entities in and of themselves. Gielgud eventually returned to radio, being replaced as Head of Drama by his assistant, the experienced producer Michael Barry, in 1952.


          One important move that had occurred under Gielgud was the establishment in 1950 of the Script Department, and the hiring of the television service's first in-house staff drama writers, Nigel Kneale and Philip Mackie. Barry later expanded the Script Department and installed the experienced film producer Donald Wilson as its head in 1955. Television was now developing beyond simply adapting stories from other media into creating its own originally written productions. It was also becoming a high-profile medium, with national coverage and viewing figures now running into the millions, helped by the explosion of interest due to the live televising of the coronation of Queen Elizabeth II in the summer of 1953.


          That same year, Barry invested the majority of his original scripting budget into a six-part science-fiction serial written by Kneale and directed by Rudolph Cartier, an Austrian-born director who was establishing a reputation as the television service's most inventive practitioner. Entitled The Quatermass Experiment, the serial ( miniseries in American terminology) was a huge success and went a long way towards popularising the form, where one story is told over a short number of episodes, on British television: it is still one of the most popular drama formats in the medium to this day. Kneale and Cartier went on to be responsible for two sequel serials and many other highly successful and popular productions over the course of the decade, drawing many viewers to their programmes with their characteristic blend of horror and allegorical science fiction.


          It was they who were responsible for the 1954 adaptation of George Orwell's Nineteen Eighty-Four, the second performance of which drew the largest television audience since the coronation, some seven million viewers, and is one of the earliest surviving dramas in the archive. The telerecording process had by now been perfected for capturing live broadcasts for repeat and overseas sales, although it was not until the early 1960s that the majority of BBC dramas were prerecorded on the new technology of videotape. The BBC, unlike American broadcasters and their commercial British rivals, did not produce dramas entirely on film stock on any regular basis until the 1980s, preferring their traditional electronic studio methods, which gave much of the drama produced by the Corporation a somewhat unique  although some argue cheaper-looking  feel. Film would, however, be used to mount scenes unachievable in a live television environment or on location, which would be pre-shot and inserted into live productions at relevant points, later being inserted into videotaped shows at the editing stage. "These sequences bought time for the more elaborate costume changes or scene set-ups, but also served to 'open out' the action," as the British Film Institute explained on its Screenonline website in 2004.


          The BBC suffered during the second half of the 1950s from the rise of the ITV network, which had debuted in 1955 and rapidly begun to take away audience share from the Corporation as its coverage spread nationally. Despite popular hits such as the police drama series Dixon of Dock Green and soap opera The Grove Family, the BBC was seen as being more highbrow, lacking the popular common touch of the commercial network. One of the major figures in commercial television drama of the late 1950s and early 1960s was Canadian producer Sydney Newman, the Head of Drama at ABC Television responsible for such programmes as Armchair Theatre and The Avengers. In December 1962, keen to turn around the fortunes of their own drama department, the BBC invited Newman to replace the retiring Barry as Head of Drama, and he accepted, keen on the idea of transforming what he saw as the staid, docile image of BBC drama.


          


          The 'golden age' of BBC drama


          Even before Newman's arrival, some BBC producers were attempting to break the mould, with Elwyn Jones, Troy Kennedy Martin and Allan Prior's landmark police drama series Z-Cars shaking up the image of television police dramas and becoming an enormous popular success from 1962 onwards. Newman, however, restructured the entire department, dividing the unwieldy drama group into three separate divisions: series, for on-going continuing dramas with self-contained episodes; serials, for stories told over multi-episode runs, or programmes which were made up of a series of serials; and plays, for any kind of drama one-offs, an area Newman was especially keen on following the success of Armchair Theatre at ABC.


          


          Newman followed BBC Managing Director of Television Sir Huw Wheldon's famous edict to "make the good popular and the popular good," once stating: "damn the upper classes! They don't even own televisions!" While he did personally create populist family-entertainment-based dramas such as Adam Adamant Lives! and the incredibly long-running science-fiction series Doctor Who, he also attempted to create drama that was socially relevant to those who were watching, initiating The Wednesday Play anthology strand to present contemporary dramas with a social background the resonance. Says Screenonline of this development, "It was from this artistic high of the 'golden age' of British TV drama (this 'agitational contemporaneity', as Newman coined it) that a new generation of TV playwrights emerged."


          The Wednesday Play proved to be a breeding ground for acclaimed and sometimes controversial writers such as Dennis Potter and directors such as Ken Loach, but sometimes Newman's desire to create biting, cutting drama could land the Corporation in trouble. This was particularly the case with 1965's The War Game by Peter Watkins, which depicted a fictional nuclear attack on the UK and the consequences of such, and was banned by the BBC under pressure from the government. It was eventually screened on television in 1985.


          Newman's reign saw a large number of popular and critically acclaimed dramas go out on the BBC, with Doctor Who, Z-Cars, Doctor Finlay's Casebook and the epic The Forsyte Saga picking up viewers while the likes of The Wednesday Play and Theatre 625 presented challenging ideas to the audience. Newman left the staff of the BBC once his five-year contract expired in 1967, departing for an unsuccessful attempt to break into the film industry. He was replaced by Head of Serials Shaun Sutton, initially on an acting basis combined with his existing role, but permanently from 1969.


          


          Sutton became the BBC's longest-serving Head of Drama, serving as such until 1981 and presiding over the BBC's move from black and white into colour broadcasting. His era took in the whole of the 1970s, a time when the BBC enjoyed large viewing figures, positive audience reaction and generally high production values across a range of programmes, with drama enjoying a particularly well-received spell. The Wednesday Play transformed into the equally famous and long-running Play for Today in 1970; later in the decade the BBC began a run of producing every single Shakespeare play, a run which Sutton himself would later take over the producer's role on following his departure from the Head of Drama position in the early 1980s.


          Popular dramas such as Doctor Who and Z-Cars continued into the new decade, and were joined by costume dramas such as The Pallisers, The Onedin Line and Poldark, carrying on from the successes of The Forsyte Saga, which had been set in the past and been a major success in the late 1960s. Family-audience based period dramas, often adaptations such as The Eagle of the Ninth (1977), were popular on Sunday afternoons, with the Classic Serial strand which ran there becoming something of an institution until the early 1990s. Another success between 1973 and 1977 was the popular Warship drama series, filmed with a documentary-like look for forty-five episodes over four seasons on a Royal Navy frigate. Along with many BBC dramas of the decade, Warship was also very successful in countries such as Ireland and Australia.


          There were also failures, however. The epic Churchill's People, twenty-six fifty-minute episodes based around Winston Churchill's A History of the English-Speaking Peoples, was deemed unbroadcastable by Sutton after he had viewed the initial episodes, but so much time and money had been invested in huge pre-transmission publicity that the BBC had no choice but to show the plays, to critical derision and tiny viewing figures. Never again would a fifty-minute series be given a run as long as twenty-six episodes, for fear of being too committed to a project: runs of thirteen became the norm, although in later years even this began to be considered quite long. Plays such as Dennis Potter's Brimstone and Treacle and Roy Minton's Scum were not broadcast at all due to fears over their content at the highest levels of the BBC, although despite this Potter continued to write landmark drama serials and one-offs for the Corporation throughout the rest of the decade and into the 1980s. Both Brimstone and Treacle and Scum were eventually transmitted several years later.


          


          Whenever writers and media analysts criticise the current state of British and particularly BBC television drama, it is frequently the 1960s and 1970s period which they cite as being the most important and influential, with a vast variety of genres (science fiction, crime, historical, family based) and types of programme (series, serials, one-offs, anthologies) being produced. "What may justly be rated as the golden age of television drama reached its zenith," as The Guardian described it in their 2004 obituary of Sutton. Or in the words of the Royal Television Society, "...an era that championed new writers, young directors and challenging drama. The amazing diversity... helped to make it the golden age of broadcasting."


          However, despite this high esteem, the television drama of the era does not fully exist in the archives. Most of the live output up until the 1950s was not recorded at all, and a large amount of material from the 1960s and early 1970s was wiped once it had been repeated the number of times contractually allowed, or when it was of no further use for overseas sales. The transfer from black and white to colour broadcasting led to an increase in the destruction of older material which was now regarded as redundant, although by 1978 the BBC had realised the historical value of its archive and ceased the wiping process. However, by this stage many series were completely missing  United!, a football-based soap opera which ran from 1965 to 1967 has no episodes existing at all. Others have large gaps  Doctor Who, for example, has 108 missing episodes.


          


          Changing attitudes in the 1980s and beyond


          Following Sutton's departure from the Head of Drama role in 1981 and his return to front-line producing duties in Shakespeare plays, his place as Head of Drama was taken by Graeme MacDonald. MacDonald had been Head of Serials and later Head of Series & Serials under Sutton, with the two departments having been merged in 1980, remaining so for most of the decade before separating again at the end of it. MacDonald maintained the status quo, and was only Head of Drama for a short time before he was promoted again to run a channel as Controller of BBC Two. He was succeeded in turn by his own Head of Series & Serials, Jonathan Powell.


          


          Powell had been a producer of high-quality all-film drama serials such as Tinker, Tailor, Soldier, Spy (1979) and its sequel Smiley's People (1982), and he very much favoured this form of short-run, self-contained filmed serial over longer-running videotaped drama series. It was under his aegis, therefore, that the BBC produced some of its highest-quality examples of this type of drama, of particular note being 1985's Edge of Darkness by Troy Kennedy Martin, and the following year's Dennis Potter piece The Singing Detective, both regarded as seminal BBC drama productions. "A gripping, innovative six-part drama which fully deserves its cult status and many awards," was the British Film Institute's verdict on Edge of Darkness in 2000.


          Powell also oversaw the rise of more populist continuing drama series, however, encouraged by the ratings-chasing strategy of the then Controller of BBC One, his friend Michael Grade. It was during Powell's tenure that the BBC launched the twice-weekly soap opera EastEnders (1985present) and the medical drama Casualty (1986present), both of which remain linchpins of the BBC One schedule to this day and the highest-rated drama productions on BBC television. Indeed, EastEnders achieved phenomenal success in its early years, its Christmas Day 1986 episode earning a massive 30.15 million viewers, the highest British television audience of the 1980s.Aside from these continuing dramas, based in one major location and shot entirely on videotape and thus comparatively cheap to make, longer runs of drama series became rare, with short series of six or eight episodes becoming the norm.


          The single play, in its original studio-based form, also began to disappear from the schedules, with the final series of Play for Today airing in 1984, and the last single drama recorded at Television Centre being Henry IV, Part 1 in 1995 . The BBC was envious of the success of its rival Channel 4's newly formed film arm, which had seen made-for-television one-offs such as Stephen Frears' My Beautiful Laundrette gain cinematic releases to considerable success. New strands such as Screen One and Screen Two concentrated on short runs of all-film, cinematic-style one-off dramas, with the most successful of these being Anthony Minghella's Truly, Madly, Deeply (Screen One, 1990) which became a successful film released to cinemas. The Plays department eventually disappeared altogether, being replaced latterly with a 'Head of Film & Single Drama' position with autonomous powers for investing in feature film production, co-commissioning television one-offs with the Head of Drama. This interest in film production is perhaps best demonstrated by the fact that both of Powell's successors as Head of Drama, Mark Shivas (198893) and Charles Denton (199396), went on to work in the film industry after leaving the position.


          


          Another major change to BBC production methods in all areas, but particularly affecting drama, occurred in 1990 with the passing of the new Broadcasting Act, which amongst other things obliged the BBC to commission 25% of its output from independent production companies. Many BBC drama productions were subsequently outsourced to and commissioned from independent companies, although the BBC's in-house production arm continued to contribute heavily, with the separate Drama Series and Serials departments remaining intact. Production arms such as costumes, make-up and special effects were all closed by the early 21st century, however, with these services now being bought in from outside even for in-house programmes.


          Jonathan Powell's attempt to repeat the success of EastEnders in 1992, when he had become Controller of BBC One, led to one of the BBC's most notorious and costly failures. Eldorado was set in the British expatriate community in Spain, created by the same team of Julia Smith and Tony Holland who had come up with EastEnders. The costly soap opera, hugely maligned by critics and the victim of a viewer backlash against the massive advertising campaign the BBC had undertaken to promote it, was scrapped by Powell's successor Alan Yentob after less than a year's run, under pressure from the Director-General of the BBC John Birt.


          The 1990s saw a rise in the popularity of costume drama adaptations of literary classics, mostly adapted by the acclaimed screenwriter Andrew Davies. One of the most successful of these was a 1995 adaptation of Jane Austen's Pride and Prejudice, starring Colin Firth and Jennifer Ehle. Contemporary social drama, a BBC signature style since the 1960s, remained in the form of landmark productions such as Our Friends in the North (1996), but it was notable that this was transmitted on the more niche BBC Two channel rather than the mainstream BBC One as might well have been the case in previous decades.


          There was criticism of the department's commissioning process in some quarters, which was seen as being overly intricate and bureaucratic. As The Independent described: "Lengthy agonising over whether the BBC1 saga Seaforth would be given a second series (eventually, it wasn't) further encouraged the view that the BBC's management floor is full of desks where the buck does not so much stop as hang around for a few months." ^ Further problems emerged for the drama department after the departure of Charles Denton as its Head in May 1996. He was briefly replaced on a temporary basis by Ruth Caleb, the Head of Drama at BBC Wales. However, Caleb had no interest in taking the job on a permanent basis, and after a six-month attachment left the post at the end of the year. With no suitable candidate to take the job on a full-time basis having been found, Director of Television Alan Yentob was forced to oversee the department, again on a temporary basis.


          


          There was much criticism in the press over the inability of the BBC to find a full-time Head of Drama, with even the BBC Chairman Sir Christopher Bland criticising the amount of time it was taking to find a new Head of Department, stating publicly that: "There aren't a lot of people who are pre-eminently qualified and able to do the biggest job in drama. That's the difficulty." ^. Experienced BBC Drama staff such as Michael Wearing (Head of Serials) were leaving the department, which was seen to be in trouble after the failure of hugely expensive productions such as the historical drama Rhodes in 1996. "Many in the drama business, and not just BBC insiders, are worried about the hand-over of creative say to the controllers, low morale and the lack of a head," ^ The Guardian reported in December 1996. Finally in June 1997 Colin Adams was appointed as the new Head of Drama. Adams was a surprising choice, his previous role at the Corporation having been as Head of Northern Broadcasting. However, he was essentially an administrator and seen by Drama staff as a temporary appointment.


          In 1997 the BBC approached Mal Young, best known for producing Liverpool-set Channel 4 soap Brookside, to head up the Drama Series section of the in-house Drama Department, which had become something of a poisoned chalice with many Controllers departing in quick succession. As Controller of Continuing Drama Series, Young oversaw the move to volume production and also commissioned a new medical Series, Holby City. By the time Young left the BBC to join 19 Television Limited as head of Drama in December 2004, the BBC had increased Series production to nearly 300 hours per annum, including EastEnders at four times a week, Holby City x 52 episodes, Casualty x 48 episodes. Volume Series production was a controversial move because it took a large part of the Drama budget away from original production and contributed to accusations of "dumbing down" its programming. "The decision to show EastEnders four nights a week, followed by Holby City has left the corporation open to accusations that the BBC1 schedule has been cleared for a diet of 'precinct pulp'," reported The Guardian in 2003.


          


          The modern era


          As of September 2006, the current Commissioner of Drama at the BBC is Julie Gardner. She reports directly to Jane Tranter, who held the role from 200006 and was then promoted to the newly-established Controller, BBC Fiction, position. Working with Gardner are: Head of Series & Serials Kate Harwood and Controller of Continuing (i.e. year-round) Drama Series John Yorke (who also acts as Head of Drama for the BBC's in-house production arm), with David Thompson of Film & Single Drama overseeing one-offs. Sarah Brandist and Polly Hill are the commissioning editors for independently-produced drama programming. Gardner is also Head of Drama for BBC Wales, with Patrick Spence Head of Drama for BBC Northern Ireland and Anne Mensah Head of Drama for BBC Scotland.


          Tranter's era from 200006 saw a return to longer-run episode series, with programmes such as Spooks being given longer second runs following successful debut seasons. Recent years have also seen a huge increase in continuing drama output, with EastEnders gaining a fourth weekly episode to add to the third added during the mid-1990s, and Casualty and its spin-off series Holby City (1999present) turning from regular seasonal shows to year-round soap opera-style productions. These moves have been criticised in some quarters for filling the market with insubstantial populist dramas at the expense of 'quality' prestige pieces, although there have been several notable drama serial successes, such as Paul Abbott's State of Play (2003) and the historical drama Charles II: The Power and The Passion ( BBC Northern Ireland - 2004).


          


          Another move of recent years has been the regionalisation of BBC drama, in response to criticisms that the majority of programmes were made and set in and around London and the surrounding areas, with the BBC's central drama department currently being based at Television Centre in West London. As far back at 1962, the makers of Z-Cars had deliberately set their programme near Liverpool in the North of England to break away from the perceived London bias (although, ironically, it was shot in the BBC's London studios), and in 1976 an English Regions Drama Department had been established at BBC Birmingham with a remit for making 'regional drama', gaining a major success with Alan Bleasdale's Boys from the Blackstuff in 1982. In the modern era, however, the separate BBC branches in Scotland, Wales and Northern Ireland all have their own drama departments with Heads of Drama who have autonomous commissioning powers, both for in-house production and co-production with or commissioning from independents.


          Although some of these shows are purely for regional consumption, such as BBC Scotland's River City and BBC Wales' Belonging, many programmes networked nationally on BBC One and Two are made in 'the nations', with perhaps the highest profile being the current BBC Wales revival of Doctor Who. The larger English regions also produce drama productions of their own, with BBC Birmingham providing the detective drama Dalziel and Pascoe, daytime soap opera Doctors and anthology series The Afternoon Play for national consumption, for example.


          From 1999 until 2006, the BBC also had a new in-house drama division, BBC Fictionlab, which specialised in producing dramas for the corporation's digital stations, particularly BBC Four. Notable Fictionlab productions for BBC Four included The Alan Clark Diaries (2003), a live re-make of The Quatermass Experiment (2005) and the biopic Kenneth Tynan - In Praise of Hardcore (2005). Several of these have later seen analogue transmission on BBC Two. However, in January 2006 the BBC announced that Fictionlab was to be disbanded, as the digital channels were now well established and no longer needed a specialised drama production unit.


          


          Children's drama


          The BBC has established a strong reputation in the field of children's drama, although children's dramas are almost universally commissioned and / or produced by the BBC's Children's Department rather than the Drama Department itself. There are however occasional crossovers - Doctor Who, for example, would commonly be regarded as a children's or family programme, but has always been produced by the main Drama Department.


          Throughout much of the department's history, the epmhasis has been on continuing productions of short-run drama serials, including adaptations of classic children's literature such as Little Lord Fauntleroy, as well as made-for-television prductions. Science-fiction has been a popular theme, from Stranger from Space (195152) through to the likes of Dark Season (1991) and Century Falls (1993). Since the middle of the 1980s, children's dramas - with the exception of the Sunday evening 'classics' slot - have almost always been screened in the weekday BBC One 3pm-5.30pm Children's BBC (CBBC) strand.


          Longer continuing drama series became common from the late 1970s, spearheaded by the 1978 launch of the popular school-set drama series Grange Hill. Created by Liverpudlian dramatist Phil Redmond, the intention of the programme was to present issues relevant to children in a realistic manner, showing characters in a modern Comprehensive school and concentrating on the issues facing children in such schools. The series was a huge success, and in 1989 a similar programme, Byker Grove, set in a youth club, was launched by the BBC's North-Eastern arm and screened on Children's BBC.


          From the 1990s onwards, in common with BBC programming in other genres, children's drama has often been commissioned from independent producers as well as being made in-house. Grange Hill switched to independent production after twenty-five years as an in-house programme in 2003, when production was taken over by Mersey Television, the company established by the programme's creator Phil Redmond in the early 1980s. Co-productions with foreign broadcasters are also common, with BBC Scotland's successful 2004 fantasy drama Shoebox Zoo being made in collaboration with the Canadian company Blueprint Entertainment.


          As of 2005, the BBC continues to broadcast children's drama, usually in the weekday afternoon CBBC slot, but also occasional Sunday early evening / late afternoon prestige productions such as the adaptation of Kidnapped (April 2005). As of July 2005, the Head of Children's Drama is Jon East.
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          A beach is a geological landform along the shoreline of a body of water. It usually consists of loose particles which are often composed of rock, such as sand, gravel, shingle, pebbles, or cobble. The particles of which the beach is composed can sometimes instead have biological origins, such as shell fragments or coralline algae fragments.


          Beaches often occur along coastal areas, where wave or current action deposits and reworks sediments.


          Although the seashore is most commonly associated with the word "beach".


          
            	small systems in which the rock material moves onshore, offshore, or alongshore by the forces of waves and currents; or


            	geological units of considerable size.

          


          The former are described in detail below; the larger geological units are discussed elsewhere under bars.


          There are several conspicuous parts to a beach, all of which relate to the processes that form and shape it. The part mostly above water (depending upon tide), and more or less actively influenced by the waves at some point in the tide, is termed the beach berm. The berm is the deposit of material comprising the active shoreline. The berm has a crest (top) and a face  the latter being the slope leading down towards the water from the crest. At the very bottom of the face, there may be a trough, and further seaward one or more longshore bars: slightly raised, underwater embankments formed where the waves first start to break.


          The sand deposit may extend well inland from the berm crest, where there may be evidence of one or more older crests (the storm beach) resulting from very large storm waves and beyond the influence of the normal waves. At some point the influence of the waves (even storm waves) on the material comprising the beach stops, and if the particles are small enough (sand size or smaller), winds shape the feature. Where wind is the force distributing the grains inland, the deposit behind the beach becomes a dune.


          These geomorphic features compose what is called the beach profile. The beach profile changes seasonally due to the change in wave energy experienced during summer and winter months. The beach profile is higher during the summer due to the gentle wave action during this season. The lower energy waves deposit sediment on the beach berm and dune, adding to the beach profile. Conversely, the beach profile is lower in the winter due to the increased wave energy associated with storms. Higher energy waves erode sediment from the beach berm and dune, and deposit it off shore, forming longshore bars. The removal of sediment from the beach berm and dune decreases the beach profile.


          The line between beach and dune is difficult to define in the field. Over any significant period of time, sand is always being exchanged between them. The drift line (the high point of material deposited by waves) is one potential demarcation. This would be the point at which significant wind movement of sand could occur, since the normal waves do not wet the sand beyond this area. However, the drift line is likely to move inland under assault by storm waves.


          


          Beach formation
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          Beaches are deposition landforms, and are the result of wave action by which waves or currents move sand or other loose sediments of which the beach is made as these particles are held in suspension. Alternatively, sand may be moved by saltation (a bouncing movement of large particles). Beach materials come from erosion of rocks offshore, as well as from headland erosion and slumping producing deposits of scree. Some of the whitest sand in the world, along Florida's Emerald Coast, comes from the erosion of quartz in the Appalachian Mountains. A coral reef offshore is a significant source of sand particles.


          The shape of a beach depends on whether or not the waves are constructive or destructive, and whether the material is sand or shingle. Constructive waves move material up the beach while destructive waves move the material down the beach. On sandy beaches, the backwash of the waves removes material forming a gently sloping beach. On shingle beaches the swash is dissipated because the large particle size allows percolation, so the backwash is not very powerful, and the beach remains steep. Cusps and horns form where incoming waves divide, depositing sand as horns and scouring out sand to form cusps. This forms the uneven face on some sand shorelines.


          There are several beaches which are claimed to be the "World's longest", including Cox's Bazar, Bangladesh (120km), Fraser Island beach, 90 Mile Beach in Australia and 90 Mile Beach in New Zealand and Long Beach, Washington (which is about 30km). Wasaga Beach, Ontario on Georgian Bay claims to have the world's longest freshwater beach. But the longest beach in the world is in fact Praia do Cassino, a 240km long beach located in southern Brazil, near the border with Uruguay.
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          In the Victorian era, many popular beach resorts were equipped with bathing machines because even the all-covering beachwear of the period was considered immodest. This social standard still prevails in many Muslim countries. At the other end of the spectrum are topfree beaches and nude beaches where clothing is optional or not allowed.


          A walk along the beach is also popular, including a long walk in the case of a long beach, for example from one seaside resort to the next. When and where the sand is not too hot, people often walk barefoot on the beach, because of the pleasant feeling of sand on their soles and between their toes. The best beach walking areas typically are near the shoreline, where the sand is wet and more comfortable to walk in. A person will also enjoy walking with their bare feet in the water.


          In more than thirty countries in Europe, South Africa, New Zealand, Canada, Costa Rica, South America and the Caribbean, the best recreational beaches are awarded Blue Flag status, based on such criteria as water quality and safety provision. Subsequent loss of this status can have a severe effect on tourism revenues.


          
            [image: A combination of public carelessness and official negligence has turned this beach in Dar es Salaam (the capital of Tanzania) into an open rubbish dump, posing a risk to public health.]

            
              A combination of public carelessness and official negligence has turned this beach in Dar es Salaam (the capital of Tanzania) into an open rubbish dump, posing a risk to public health.
            

          


          Due to intense use by the expanding human population, beaches are often dumping grounds for waste and litter, necessitating the use of beach cleaners and other cleanup projects. More significantly, many beaches are a discharge zone for untreated sewage in most underdeveloped countries; even in developed countries beach closure is an occasional circumstance due to sanitary sewer overflow. In these cases of marine discharge, waterborne disease from fecal pathogens and contamination of certain marine species is a frequent outcome.


          


          Beach tokens


          Beach tokens, a form of season pass admission ticket, may be required for entrance, for people and even pets. They are made of metal etc. durable material, to enable them to withstand swimming, so the bearer can just carry them around his neck or on his swimsuit. Goals may be:


          
            	restricting to only community members


            	user fees for lifeguards, clean up

          


          



          


          Artificial beaches


          
            [image: Marine debris washed ashore on Hawaii]

            
              Marine debris washed ashore on Hawaii
            

          


          Some beaches are artificial; they are either permanent or temporary (For examples see Monaco, Paris, Rotterdam, Toronto, Hong Kong and Singapore).


          The soothing qualities of a beach and the pleasant environment offered to the beach goer are replicated in artificial beaches, such as "beach style" pools with zero-depth entry and wave pools that recreate the natural waves pounding upon a beach. In a zero-depth entry pool, the bottom surface slopes gradually from above water down to depth. Another approach involves so-called urban beaches, a form of public park becoming common in large cities. Urban beaches attempt to mimic natural beaches with fountains that imitate surf and mask city noises, and in some cases can be used as a play park.


          Beach nourishment involves pumping sand onto beaches to improve their health. Beach nourishment is common for major beach cities around the world; however the beaches that have been nourished can still appear quite natural and often many visitors are unaware of the works undertaken to support the health of the beach. Such beaches are often not recognized as artificial.


          A concept of IENCE has been devised to describe investment into the capacity of natural environments. IENCE is Investment to Enhance the Natural Capacity of the Environment and includes things like beach nourishment of natural beaches to enhance recreational enjoyment and snow machines that extend ski seasons for areas with an existing snow economy developed upon a natural snowy mountain. As the name implies IENCE is not quite mainstream natural science as its goal is to artificially invest into an environment's capacity to support anthropogenic economic activity. An artificial reef designed to enhance wave quality for surfing is another example of IENCE. The Surfrider Foundation has debated the merits of artificial reefs with members torn between their desire to support natural coastal environments and opportunities to enhance the quality of surfing waves. Similar debates surround Beach nourishment and Snow cannon in sensitive environments.


          


          Beaches as habitat


          A beach is an unstable environment which exposes plants and animals to changeable and potentially harsh conditions. Some small animals burrow into the sand and feed on material deposited by the waves. Crabs, insects and shorebirds feed on these beach dwellers. The endangered Piping Plover and some tern species rely on beaches for nesting. Sea turtles also lay their eggs on ocean beaches. Seagrasses and other beach plants grow on undisturbed areas of the beach and dunes.


          Ocean beaches are habitats with organisms adapted to salt spray, tidal overwash, and shifting sands. Some of these organisms are found only on beaches. Examples of these beach organisms in the southeast US include plants like sea oats, sea rocket, beach elder, beach morning glory aka Ipomoea pes-caprae, and beach peanut, and animals such as mole crabs aka Hippoidea, coquina clams aka Donax, ghost crabs, and white beach tiger beetles.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Beach"
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              Green beans
            

          


          Bean is a common name for large plant seeds of several genera of the family Fabaceae (formerly Leguminosae) used for human food or animal feed.


          Although "beans" usually means the seeds of bean plants, it can also mean (especially in the US) the whole young pods of bean plants, which if picked before the pods ripen and dry, can be tender enough to eat whole, whether cooked or raw. Thus the word "green beans" means "green" in the sense of unripe (many are in fact, not green in colour), as the beans inside the pods of green beans are too small to comprise a significant part of the cooked fruit.


          


          Terminology


          The term "bean" originally referred to the seed of the broad bean, but was later expanded to include members of the genus Phaseolus, such as the common bean and the runner bean, and the related genus Vigna. The term is now applied in a general way to many other related plants such as soybeans, peas, lentils, kidney beans, chickpeas (garbanzos), vetches and lupins.


          "Bean" can be used as a near-synonym of " pulse", an edible legume, though the term "pulses" is usually reserved for leguminous crops harvested for their dry grain and usually excludes crops mainly used for oil extraction (like soybeans and peanuts) or those used exclusively for sowing purposes (such as clover and alfalfa). Leguminous crops harvested green for food, such as snap peas, snow peas, etc., are classified as vegetable crops.


          In English usage, the word "beans" is also sometimes used to mean the seeds or pods of plants that are not in the family Leguminosae, but which bear a superficial resemblance to true beans, for example coffee beans, castor beans and cocoa beans (which resemble bean seeds), and vanilla beans (which resemble the pods).


          


          History


          Beans are one of the longest-cultivated plants, broad beans having been grown at least since ancient Egypt, and the common bean for six thousand years in the Americas.


          Many modern dry beans come from old-world varieties of broad beans, but most of the kinds commonly eaten fresh come from the Americas, being first seen by Christopher Columbus during his conquest of a region of what may have been the Bahamas, where they were grown in fields.


          One especially famous use of beans by pre-Columbian people is the Three Sisters method of companion plant cultivation:


          
            	On the east coast of what would come to be called the United States, some tribes would grow maize (corn), beans, and squash intermingled together, a system which had originated in Mexico. The corn would not be planted in rows as it is today, but in a checkerboard/hex fashion across a field, separate patches of one to four stalks each.

          


          
            	Beans would be planted around the base of the developing stalks, and would vine their way up as the stalks grew. All American beans at that time were vine plants, "bush beans" having only been bred more recently. The cornstalks would work as a trellis for the beans, and the beans would provide much-needed nitrogen for the corn.

          


          
            	Squash would then be planted in the spaces between the patches of corn in the field. They would be provided slight shelter from the sun by the corn, and would deter many animals from attacking the corn and beans, because their coarse, hairy vines and broad, stiff leaves are difficult or uncomfortable for animals like deer and raccoons to walk through, crows to land on, et cetera.

          


          Beans were an important alternative source of protein throughout old and new world history, and still are today. There are over 4,000 cultivars of bean on record in the United States, alone.


          An interesting modern example of the diversity of bean use is 15 bean soup, which, as the name implies, contains literally fifteen different varieties of bean.


          


          Types of beans


          As illustrated by 15 bean soup, there is a great variety of beans types, including:


          
            	
              Vicia

              
                	
                  Faba or broad bean

                  
                    [image: Vica faba or broad beans, known in the US as fava beans]

                    
                      Vica faba or broad beans, known in the US as fava beans
                    

                  

                

              

            


            	
              Vigna

              
                	Aconitifolia or Moth bean


                	Angularis or azuki bean


                	mungo or urad bean


                	radiata or mung bean


                	umbellatta or rice bean


                	unguiculata or cowpea (includes the black-eyed pea, yardlong bean and others)

              

            


            	
              Cicer

              
                	arietinum or chickpea (also known as the garbanzo bean)

              

            


            	
              Pisum

              
                	sativum or pea

              

            


            	Lathyrus


            	Lathyrus sativus (Indian pea)


            	Lathyrus tuberosus (Tuberous pea)


            	
              Lens

              
                	
                  culinaris or lentil

                  
                    [image: Lentils]

                    
                      Lentils
                    

                  

                

              

            


            	
              Lablab

              
                	purpureus or hyacinth bean

              

            


            	
              Phaseolus

              
                	acutifolius or tepary bean


                	coccineus or runner bean


                	lunatus or lima bean


                	vulgaris or common bean (includes the pinto bean, kidney bean, caparrones, and many others)

              

            


            	
              Glycine

              
                	max or soybean

              

            


            	
              Psophocarpus

              
                	
                  tetragonolobus or winged bean

                  
                    [image: Psophocarpus tetragonolobus (winged bean)]

                    
                      Psophocarpus tetragonolobus (winged bean)
                    

                  

                

              

            


            	
              Cajanus

              
                	cajan or pigeon pea

              

            


            	
              Stizolobium

              
                	spp or velvet bean

              

            


            	
              Cyamopsis

              
                	tetragonoloba or guar

              

            


            	
              Canavalia

              
                	ensiformis or jack bean


                	gladiata or sword bean

              

            


            	
              Macrotyloma

              
                	M. uniflorum or horse gram

              

            


            	
              Lupinus or Lupin

              
                	L. mutabilis or tarwi

              

            


            	
              Erythrina

              
                	E. herbacea or Coral bean

              

            

          


          


          Cultural aspects


          The following traditional uses of beans refer to the broad bean.


          
            	In some folk legends, such as in Estonia and the common Jack and the Beanstalk story, magical beans grow tall enough to bring the hero to the clouds.


            	The Grimm Brothers collected a story in which a bean splits its sides laughing at the failure of others.


            	Dreaming of a bean is sometimes said to be a sign of impending conflict, though others said they caused bad dreams.

          


          
            [image: A bowl of tomatillos and beans in the pod]

            
              A bowl of tomatillos and beans in the pod
            

          


          
            	Pliny the Elder claimed that beans act as a laxative. He may have been referring to the seeds of the castor oil plant, which contain oils used as laxatives in ancient India.


            	European folklore claims that planting beans on Good Friday or during the night-time is good luck.


            	" Beans, Beans, the Magical Fruit" is a children's song about the flatulence often experienced after eating beans. The song is noteworthy for correctly identifying the bean as a fruit, not a vegetable.


            	In Japanese, "mame" (豆, マメ = "bean") may also mean something small. "Mame Chishiki" (豆知識), a Japanese phrase, which literally means "bean knowledge" (not "knowledge of beans"), is used to indicate any random trivia or miscellaneous knowledge displayed. The Japanese name for the Japanese beetle is "mamekogane" (マメコガネ), meaning "small beetle".


            	In New Orleans, serving a meal of black-eyed peas on New Year's Day is thought to bring good luck in the upcoming year.


            	In Malta, eating lentils on New Years day is said to bring good fortune in terms of money for the coming year


            	In Nicaragua, newly weds are given a bowl of beans for good luck.


            	In Aruba, boiled beans mixed with zinc phosphide are seen as a means of cheap Rodenticide.

          


          


          Toxins


          Some kinds of raw beans and especially red and kidney beans, contain a harmful toxin (the lectin Phytohaemagglutinin) that must be destroyed by cooking. A recommended method is to boil the beans for at least ten minutes; undercooked beans may be more toxic than raw beans. Cooking beans in a slow cooker, because of the lower temperatures often used, may not destroy toxins even though the beans do not smell or taste 'bad' (though this should not be a problem if the food reaches boiling and stays there for some time).


          Fermentation is used in some parts of Africa to improve the nutritional value of beans by removing toxins. Inexpensive fermentation improves the nutritional impact of flour from dry beans and improves digestibility, according to research co-authored by Emire Shimelis, from the Food Engineering Program at Addis Ababa University. The study is published in the International Journal of Food Science & Technology. Beans are a major source of dietary protein in Kenya, Malawi, Tanzania, Uganda and Zambia. (Sub Saharan Africa page, Science and Development Network website)


          


          Flatulence


          Many edible beans, including broad beans and soybeans, contain oligosaccharides (particularly Raffinose and Stachyose), a type of sugar molecule also found in cabbage. An anti-oligosaccharide enzyme is necessary to properly digest these sugar molecules. As a normal human digestive tract does not contain any anti-oligosaccharide enzymes, consumed oligosaccharides are typically digested by bacteria in the large intestine. This digestion process produces flatulence-causing gases as a byproduct. This aspect of bean digestion is the basis for the children's rhyme " Beans, Beans, the Musical Fruit."


          Some species of mold produce alpha-galactosidase, an anti-oligosaccharide enzyme, which humans can take to facilitate digestion of oligosaccharides in the small intestine. This enzyme, currently sold in the U.S. under the brand-name Beano, can be added to food or consumed separately. In many cuisines beans are cooked along with natural carminatives such as anise seeds, coriander seeds and cumin.


          Other strategies include soaking beans in water for several hours before mixing them with other ingredients to remove the offending sugars. Sometimes vinegar is added, but only after the beans are cooked as vinegar interferes with the beans' softening.


          Fermented beans will not produce most of the intestinal problems that unfermented beans will, since bacteria can consume the offending sugars.


          


          Production


          Brazil Is world leader in production of Dry Bean followed by India and then China.


          
            
              	Top Ten Dry Bean Producers  2005
            


            
              	Country

              	Production (Int $1000)

              	Footnote

              	Production (MT)

              	Footnote
            


            
              	[image: Flag of Brazil]Brazil

              	1,340,094

              	C

              	3,076,010

              	
            


            
              	[image: Flag of India]India

              	1,263,414

              	C

              	2,900,000

              	F
            


            
              	[image: Flag of the People's Republic of China]People's Republic of China

              	914,886

              	C

              	2,108,500

              	*
            


            
              	[image: Flag of Burma]Myanmar

              	675,273

              	C

              	1,550,000

              	F
            


            
              	[image: Flag of Mexico]Mexico

              	609,994

              	C

              	1,400,160

              	F
            


            
              	[image: Flag of the United States]United States

              	515,943

              	C

              	1,184,280

              	
            


            
              	[image: Flag of Uganda]Uganda

              	237,435

              	C

              	545,000

              	F
            


            
              	[image: Flag of Indonesia]Indonesia

              	135,055

              	C

              	310,000

              	F
            


            
              	[image: Flag of North Korea]North Korea

              	135,055

              	C

              	310,000

              	F
            


            
              	[image: Flag of Kenya]Kenya

              	130,698

              	C

              	300,000

              	F
            


            
              	
                No symbol = official figure,F = FAO estimate, * = Unofficial figure, C = Calculated figure;


                Production in Int $1000 have been calculated based on 1999-2001 international prices

                Source: Food And Agricultural Organization of United Nations: Economic And Social Department: The Statistical Devision

              
            

          


          



          China Is world leader in production of Green Bean followed by Indonesia and then Turkey.


          
            
              	Top Ten Green Bean Producers  2005
            


            
              	Country

              	Production (Int $1000)

              	Footnote

              	Production (MT)

              	Footnote
            


            
              	[image: Flag of the People's Republic of China]People's Republic of China

              	1,030,780

              	C

              	2,381,300

              	F
            


            
              	[image: Flag of Indonesia]Indonesia

              	364,063

              	C

              	830,000

              	F
            


            
              	[image: Flag of Turkey]Turkey

              	243,440

              	C

              	555,000

              	
            


            
              	[image: Flag of India]India

              	184,225

              	C

              	420,000

              	F
            


            
              	[image: Flag of Spain]Spain

              	105,315

              	C

              	240,100

              	
            


            
              	[image: Flag of Egypt]Egypt

              	94,305

              	C

              	215,000

              	F
            


            
              	[image: Flag of Italy]Italy

              	87,882

              	C

              	200,356

              	
            


            
              	[image: Flag of Morocco]Morocco

              	43,863

              	C

              	100,000

              	F
            


            
              	[image: Flag of Belgium]Belgium

              	43,863

              	C

              	100,000

              	F
            


            
              	[image: Flag of the United States]United States

              	42,617

              	C

              	97,160

              	F
            


            
              	
                No symbol = official figure,F = FAO estimate, * = Unofficial figure, C = Calculated figure;


                Production in Int $1000 have been calculated based on 1999-2001 international prices

                Source: Food And Agricultural Organization of United Nations: Economic And Social Department: The Statistical Devision
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              	Bear

              Fossil range: Late Eocene - Recent
            


            
              	
                [image: Brown bear at the Pyrenees Animal Park.]


                
                  Brown bear at the Pyrenees Animal Park.
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Mammalia

                  


                  
                    	Order:

                    	Carnivora

                  


                  
                    	Suborder:

                    	Caniformia

                  


                  
                    	Superfamily:

                    	Ursoidea

                  


                  
                    	Family:

                    	Ursidae

                    G. Fischer de Waldheim, 1817
                  

                

              
            


            
              	Genera
            


            
              	
                
                  	Ailuropoda


                  	Helarctos


                  	Melursus


                  	Ursus


                  	Tremarctos


                  	Agriarctos 


                  	Amphicticeps 


                  	Amphicynodon 


                  	Arctodus 


                  	Indarctos 


                  	Parictis 


                  	Plionarctos 


                  	Ursavus 


                  	Kolponomos 

                

              
            

          


          Bears ( family Ursidae) are mammals in the order Carnivora. Bears are classified as caniforms, or doglike carnivorans, with the pinnipeds being their closest living relatives. Although there are only eight living species of bear, they are widespread, appearing in a wide variety of habitats throughout the Northern Hemisphere and partially in the Southern Hemisphere. That which pertains to bears is called ursine. Bears are found in the continents of North America, South America, Europe, and Asia.


          Common characteristics of modern bears include a large body with stocky legs, a long snout, shaggy hair, plantigrade paws with five nonretractile claws, and a short tail. While the polar bear is mostly carnivorous and the giant panda feeds almost entirely on bamboo, the remaining six species are omnivorous, with largely varied diets including both plants and animals.


          With the exceptions of courting individuals and mothers with their young, bears are typically solitary animals. They are sometimes diurnal, but are usually active during the night ( nocturnal) or twilight ( crepuscular). Bears are aided by an excellent sense of smell, and despite their heavy build and awkward gait, they can run quickly and are adept climbers and swimmers. Bears use shelters such as caves and burrows as their dens, which are occupied by most species during the winter for a long period of sleep similar to hibernation.


          Bears have been hunted since prehistoric times for their meat and fur. To this day, they play a prominent role in the arts, mythology, and other cultural aspects of various human societies. In modern times, the bear's existence has been pressured through the encroachment of their habitats and the illegal trade of bears and bear parts, including the Asian bile bear market. The IUCN lists six bear species as vulnerable or endangered, and even " least concern" species such as the brown bear are at risk of extirpation in certain countries. The poaching and international trade of these most threatened populations is prohibited, but still ongoing.


          


          Biology


          
            [image: Grizzly bears]

            
              Grizzly bears
            

          


          


          Reproduction


          The bear's courtship period is very brief. Bears in northern climates reproduce seasonally, usually after a period of inactivity similar to hibernation, although tropical species breed all year round. Cubs are born toothless, blind, and bald. The cubs of brown bears, usually born in litters of 13, will typically stay with the mother for two full seasons. They feed on their mother's milk through the duration of their relationship with their mother, although as the cubs continue to grow, nursing becomes less frequent and learn to begin hunting with the mother. They will remain with the mother for approximately three years, until she enters the next cycle of estrus and drives the cubs off. Bears will reach sexual maturity in five to seven years.


          


          Dentition


          Unlike most other members of the Carnivora, bears have relatively undeveloped carnassial teeth, and their teeth are adapted for a diet that includes a significant amount of vegetable matter. The canine teeth are large, and the molar teeth flat and crushing. There is considerable variation in dental formula even within a given species. It has been suggested that this indicates bears are still in the process of evolving from a carnivorous to a predominantly herbivorous diet. Polar bears appear to have secondarily re-evolved fully functional carnassials, as their diet has switched back towards carnivory. The dental formula for living bears is:


          
            
              	3.1.2-4.2
            


            
              	3.1.2-4.3
            

          


          


          Winter dormancy


          Many bears of northern regions are assumed to hibernate in the winter. While many bear species do go into a physiological state called hibernation or winter sleep, it is not true hibernation. In true hibernators, body temperatures drop to near ambient and heart rate slows drastically, but the animals periodically rouse themselves to urinate or defecate and to eat from stored food. The body temperature of bears, on the other hand, drops only a few degrees from normal and heart rate slows only slightly. They normally do not wake during this "hibernation", and therefore do not eat, drink, urinate or defecate the entire period. Higher body heat and being easily roused may be adaptations, because females give birth to their cubs during this winter sleep. It can therefore be considered a more efficient form of hibernation because they need not awake through the entire period, but they are more quickly and easily awakened at the end of their hibernation. They have to stay in a den for the whole hibernation.


          


          Relationship with humans


          
            [image: Polar bear at Wapusk National Park, Canada]

            
              Polar bear at Wapusk National Park, Canada
            

          


          Some species, such as the polar bear, American black bear, and the grizzly bear, are dangerous to humans, especially in areas where they have become used to people. On the west coast of Canada, the American black bear has become an integral part of the silviculture industries, specifically treeplanting. The bears are coaxed into areas of harvested forest to "flush out" the other wildlife, i.e. moose, which are a far greater threat to planters. For the most part, bears are shy and are easily frightened of humans. They will, however, defend their cubs ferociously if a situation calls for it.


          Laws have been passed in many areas of the world to protect bears from hunters or habitat destruction. Bears in captivity have been trained to dance, box, or ride bicycles; however, this use of the animals became controversial in the late 20th century.


          


          Bears as food and medicine


          Many people enjoy hunting bears and eating them. Their meat is dark and stringy, like a tough cut of beef. In Cantonese cuisine, bear paws are considered a delicacy. The peoples of China, Japan, and Korea use bears' body parts and secretions (notably their gallbladders and bile) as part of traditional Chinese medicine. It is believed more than 12,000 bile bears are kept on farms, farmed for their bile, in China, Vietnam and South Korea. Bear meat must be cooked thoroughly as it can often be infected with trichinellosis.


          


          Classification


          
            [image: Brown Bear Ursus arctos, at the Medved zoo]

            
              Brown Bear Ursus arctos, at the Medved zoo
            

          


          
            [image: Asiatic Black Bear Ursus thibetanus, at the Wrocław Zoo, Poland]

            
              Asiatic Black Bear Ursus thibetanus, at the Wrocław Zoo, Poland
            

          


          
            [image: Sun Bear Helarctos malayanus, at the Columbus Zoo]

            
              Sun Bear Helarctos malayanus, at the Columbus Zoo
            

          


          
            [image: Giant Panda Ailuropoda melanoleuca, "Tian Tian"]

            
              Giant Panda Ailuropoda melanoleuca, "Tian Tian"
            

          


          
            	
              Family Ursidae

              
                	
                  Subfamily Ailuropodinae

                  
                    	Giant Panda, Ailuropoda melanoleuca


                    	Dwarf Panda, Ailuropoda minor

                  

                


                	
                  Subfamily Tremarctinae

                  
                    	Spectacled Bear, Tremarctos ornatus


                    	Florida Cave Bear, Tremarctos floridanus


                    	Giant Short-faced Bear, Arctodus simus


                    	Unnamed short-faced bear species, Arctodus pristinus


                    	Brazilian Short-faced Bear, Arctotherium brasilense


                    	Argentine Short-faced Bear, Arctotherium latidens

                  

                


                	
                  Subfamily Ursinae

                  
                    	Brown Bear, Ursus (Ursus) arctos

                      
                        	Subspecies Syrian (Brown) Bear Ursus arctos syriacus


                        	Subspecies Grizzly Bear, Ursus arctos horribilis


                        	Subspecies Kodiak Bear, Ursus arctos middendorffi


                        	Subspecies Himalayan Brown Bear and Himalayan Red Bear, Ursus arctos isabellinus


                        	Subspecies Himalayan Blue Bear, Ursus arctos pruinosus


                        	Subspecies Bergman's Bear, Ursus arctos piscator?


                        	Gobi bear, Ursus arctos gobiensis (very rare)


                        	Atlas Bear, Ursus arctos crowtheri

                      

                    


                    	American Black Bear, Ursus (Ursus) americanus

                      
                        	Subspecies Cinnamon Bear, Ursus americanus cinnamomum


                        	Subspecies Kermode Bear, Ursus americanus kermodie

                      

                    


                    	Polar Bear, Ursus maritimus


                    	Asiatic Black Bear, Ursus thibetanus

                      
                        	Formosan Black Bear, Ursus thibetanus formosanus


                        	Ursus thibetanus gedrosianus


                        	Ursus thibetanus japonica


                        	Ursus thibetanus laniger


                        	Ursus thibetanus mupinensis


                        	Ursus thibetanus thibetanus


                        	Ursus thibetanus ussuricu

                      

                    


                    	Sloth Bear, Melursus ursinus

                      
                        	Subspecies Sri Lankan Sloth Bear Melursus ursinus inornatus


                        	Subspecies Indian Sloth Bear Melursus ursinus ursinus

                      

                    


                    	Sun Bear, Helarctos malayanus

                      
                        	Subspecies Borneo Sun Bear Helarctos malayanus euryspilus

                      

                    


                    	Auvergne Bear, Ursus minimus


                    	Etruscan Bear, Ursus etruscus


                    	European Cave Bear, Ursus spelaeus


                    	MacFarlane's Bear, Ursus (Vetularctos) inopinatus ( cryptid; if an authentic species, extinct)

                  

                

              

            

          


          The genera Melursus and Helarctos are sometimes also included in Ursus. The Asiatic black bear and the polar bear used to be placed in their own genera, Selenarctos and Thalarctos which are now placed at subgenus rank.


          A number of hybrids have been bred between American black, brown, and polar bears (see Ursid hybrids).


          


          Evolutionary relationships


          The Ursidae family belongs to the order Carnivora and is one of nine families in the suborder Caniformia, or "doglike" carnivorans. Bears' closest living relatives are the pinnipeds, a clade of three families: Odobenidae (the walrus), Otariidae (fur seals and sea lions), and Phocidae (true or earless seals). Bears comprise eight species in three subfamilies: Ailuropodinae (monotypic with the giant panda), Tremarctinae (monotypic with the Spectacled Bear), and Ursinae (containing six species divided into one to three genera, depending upon authority).


          The origins of Ursidae can be traced back to the very small and graceful Parictis that had a skull only 7cm (3in) long. Parictis first occur in North America in the Late Eocene (ca. 38 million years ago), but this genus did not appear in Eurasia and Africa until the Miocene. The raccoon-sized, dog-like Cephalogale, however, is widely regarded as the most primitive ursid and is ideally suited as a representative basal taxon for the family. Cephalogale first appeared during the middle Oligocene and early Miocene (approximately 2030 million years ago) in Europe. Cephalogale gave rise to a lineage of early bears of the genus Ursavus. This genus radiated in Asia and ultimately gave rise to the first true bears (genus Ursus) in Europe, 5 million years ago. Even among its primitive species, such as C. minor, it exhibits typical ursid synapomorphic dentition such as posteriorly oriented M2 postprotocrista molars, elongated m2 molars, and a reduction of the premolars. Living members of the ursids are morphologically well defined by their hypocarnivorous (non-strictly meat-eating) dentitions, but fossil ursids include hypercarnivorous (strictly meat-eating) taxa, although they never achieved the extreme hypercarnivory seen in mustelids. Cephalogale was a mesocarnivore (intermediate meat-eater). Other extinct bear genera include Arctodus, Agriarctos, Plionarctos and Indarctos.


          It is uncertain whether ursids were in Asia during the late Eocene, although there is some suggestion that a limited immigration from Asia may have produced Parictis in North America due to the major sea level lowstand at ca. 37 Ma, but no Parictis fossils have yet to be found in East Asia. Ursids did, however, become very diversified in Asia later during the Oligocene. Four genera representing two subfamilies (Amphicynodontinae and Hemicyoninae) have been discovered in the Oligocene of Asia: Amphicticeps, Amphicynodon, Pachycynodon, and Cephalogale. Amphicticeps is endemic from Asia and the other three genera are common to both Asia and Europe. This indicates migration of ursids between Asia and Europe during the Oligocene and migration of several taxa from Asia to North America likely occurred later during the late Oligocene or early Miocene. Although Amphicticeps is morphologically closely related to Allocyon, and also to Kolponomos of North America, no single genus of the Ursidae is known to be common to both Eurasia and North America. Cephalogale, however, do appear in North America in the early Miocene. It is interesting to note that rodents, such as Haplomys and Pseudotheridomys (late Oligocene) and Plesiosminthus and Palaeocastor (early Miocene), are common to both Asia and North America and this indicates that faunal exchange did occur between Asia and North America during the late Oligocene to early Miocene. Ursid migration from Asia to North America would therefore have also been very likely to occur during this time. Three major carnivoran migrations between Eurasia and North America are recognized in the late Neogene that definitely included ursids. The first around 20 Ma (probably 2118 Ma) were waves of intermittent dispersals that included Amphicynodon, Cephalogale and Ursavus. The second migration occurred at about 78 Ma and included Agriotherium. And the last wave took place in the early Pliocene 4 Ma with Ursus.


          The giant panda's taxonomy has long been debated. Its original classification by Armand David in 1869 was within the bear genus Ursus, but in 1870 it was reclassified by Alphonse Milne-Edwards to the raccoon family. In recent studies, the majority of DNA analyses suggest that the giant panda has a much closer relationship to other bears and should be considered a member of the family Ursidae. The status of the red panda remains uncertain, but many experts, including Wilson and Reeder, classify it as a member of the bear family. Others place it with the raccoons in Procyonidae or in its own family, the Ailuridae. Multiple similarities between the two pandas, including the presence of false thumbs, are thought to represent convergent evolution for feeding primarily on bamboo.


          There is also evidence that, unlike their neighbors elsewhere, the brown bears of Alaska's ABC islands are more closely related to polar bears than they are to other brown bears in the world. Researchers Gerald Shields and Sandra Talbot of the University of Alaska Fairbanks Institute of Arctic Biology studied the DNA of several samples of the species and found that their DNA is different from that of other brown bears. The researchers discovered that their DNA was unique compared to brown bears anywhere else in the world. The discovery has shown that while all other brown bears share a brown bear as their closest relative, those of Alaska's ABC Islands differ and share their closest relation with the polar bear. There is also supposed to be a very rare large bear in China called the blue bear, which presumably is a type of black bear. This animal has never been photographed.


          Koalas are often referred to as bears due to their appearance; they are not bears, however, but marsupials.


          


          Culture


          


          Myth and legend
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          Some evidence has been brought to light on prehistoric bear worship, see Arctic, Arcturus, Great Bear, Berserker, Kalevala. Anthropologists such as Joseph Campbell have regarded this as a common feature in most of the fishing and hunting-tribes. The prehistoric Finns, along with most Finno-Ugric peoples, considered the bear as the spirit of one's forefathers. This is why the bear was a greatly respected animal, with several euphemistic names.


          This kind of attitude is reflected in the traditional Russian fairy tale " Morozko", whose arrogant protagonist Ivan tries to kill a mother bear and her cubs  and is punished and humbled by having his own head turned magically into a bear's head and being subsequently shunned by human society.


          There has been evidence about early bear worship in China and among the Ainu culture as well. In the Korean mythology, Korean people identifies bear as their ancestor and symbolic animal.


          In addition, the Proto-Indo-European word for bear, *hr̥ktos (ancestral to the Greek arktos, Latin ursus, Welsh arth (cf. Arthur), Sanskrit *ṛkṣa, Hittite hartagga) seems to have been subject to taboo deformation or replacement (as was the word for wolf, wlkwos), resulting in the use of numerous unrelated words with meanings like "brown one" (English bruin) and "honey-eater" (Slavic medved). Thus four separate Indo-European language groups do not share the same PIE root. The theory of the bear taboo is taught to almost all beginning students of Indo-European and historical linguistics; the putative original PIE word for bear is itself descriptive, because a cognate word in Sanskrit is rakshas, meaning "harm, injury".
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          In the arms of the bishopric of Freising (illustration, right) the bear is the dangerous totem animal tamed by St. Corbinian and made to carry his civilised baggage over the mountains: the allegory of the civilising influence of Christianity is inescapable. A bear also features prominently in the legend of St. Romedius, who is also said to have tamed one of these animals and had the same bear carry him from his hermitage in the mountains to the city of Trento.


          Imaginary bears are a popular feature of many children's stories including Goldilocks and the Three Bears, the Berenstein Bears, and Winnie the Pooh.


          The constellations Ursa Major and Ursa Minor represent bears.


          


          Symbolic use
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          The bear is a common National personification for Russia (as well as the Soviet Union) and even Germany. The brown bear is Finland's national animal. In the United States, the black bear is the state animal of Louisiana, New Mexico, and West Virginia; the grizzly bear is the state animal of both Montana and California.


          Also, "bear", " bruin", or specific types of bears are popular nicknames or mascots, e.g. for sports teams ( Chicago Bears, Boston Bruins); and a bear cub was mascot of the 1980 Summer Olympics in Moscow, USSR.


          Smokey Bear has become a part of American culture since his introduction in 1944. Known to almost all Americans, he and his message, "Only You Can Prevent Forest Fires" (updated in 2001 to "Only You Can Prevent Wildfires") has been a symbol of preserving woodlands. Smokey wears a hat similar to one worn by many U.S. state police officers, giving rise to the CB slang "bear" or "Smokey" for the highway patrol.


          


          Figures of speech


          The physical attributes and behaviours of bears are commonly used in figures of speech in English. In the stock market, a bear market is a period of declining prices. Pessimistic forecasting or negative activity is said to be bearish (due to the stereotypical posture of bears looking downwards), and one who expresses bearish sentiment is a bear. Its opposite is a bull market, and bullish sentiment from bulls. In gay slang, the term " bear" refers to male individuals who possess physical attributes much like a bear, such as a heavy build, abundant body hair, and commonly facial hair. To "try like a bear" means to try your hardest to catch the attention of a certain lady. The harder you try, the better the bear you are. A bear hug is typically a tight hug that involves wrapping one's arms around another person, often leaving that person's arms immobile. It was used in the Ronald Reagan political ad "Bear in the woods."


          
            	"Bear tracking"

          


          In the old Western states of the U.S. and to this day in the former Dakota Territory, the expression, "You ain't just a bear trackin'.", is used to mean "You ain't lying." or "That's for sure." or "You're not just blowing smoke." This expression evolved as an outgrowth of the experience pioneer hunters and mountainmen had when tracking bear. Bears often lay down false tracks and are notorious for doubling back on anything tracking them. If you are not following bear tracks, you are not following false trails or leads in your thoughts, words or deeds.


          


          Teddy bears


          Around the world many children have stuffed animals in the form of bears.


          


          Names


          In Scandinavia the word for bear is Bjrn (or Bjrn), and is a relatively common given name for males. The use of this name is ancient and has been found mentioned in several runestone inscriptions. The name was also used by J.R.R. Tolkien in his book "The Hobbit", where a bear-like character is named Beorn.


          The female first name "Ursula", originally derived from a Christian saint's name and common in English- and German-speaking countries, means "Little she-bear" (dimunitive of Latin "ursa"). In Switzerland the male first name "Urs" is especially popular.


          In Russian and other Slavic languages, the word for bear, " Medved" (медведь), and variants or derivatives such as Medvedev are common surnames.


          In East European Jewish communities, the name "Ber" (בער)  Yiddish cognate of "Bear"  has been attested as a common male first name, at least since the 18th century, and was among others the name of several prominent Rabbis. The Yiddish "Ber" is still in use among Orthodox Jewish communities in Israel, the US and other countries.


          With the transition from Yiddish to Hebrew under the influence of Zionism, the Hebrew word for "bear", "Dov" (דב), was taken up in contemporary Israel and is at present among the commonly used male first names in that country.
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              Bear Island is located north of mainland Norway, in the south of the Norwegian Svalbard archipelago
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              	Location

              	Barents Sea
            


            
              	Coordinates

              	Coordinates:
            


            
              	Area

              	178km
            


            
              	Highest point

              	Miseryfjellet (536m (1,759ft))
            


            
              	Administration
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              	Demographics
            


            
              	Density

              	/km
            

          


          Bear Island, sometimes referred to under the Norwegian name of Bjrnya (IPA: [ˈbjːɳja]), is the southernmost island in of the Norwegian Svalbard archipelago. The island is located in the western part of the Barents Sea, approximately halfway between Spitsbergen and the North Cape.


          Bear Island was discovered by the Dutch explorers Willem Barents and Jacob van Heemskerk on 10 June 1596. It was named after a polar bear that was seen swimming nearby. The island was considered terra nullius until the Svalbard Treaty of 1920 placed it under Norwegian sovereignty.


          Despite its remote location and barren nature, the island has seen commercial activities in past centuries, such as coal mining, fishing and whaling. However, no settlements have lasted more than a few years, and Bear Island is now uninhabited except for personnel working at the island's meteorological station. Along with the adjacent waters, it was declared a nature reserve in 2002.


          


          History
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          Seafarers of the Viking era may have known Bear Island, but the documented history begins in 1596, when Willem Barents sighted the island on his third expedition. Steven Bennet conducted further exploration in 1603 and 1605 and noted the then rich population of walrus. Starting in the early 17thcentury, the island was used mainly as a base for whaling and for the hunting of walrus and other seal species. Eggs of seabirds were harvested from the large bird colonies until 1971.


          Bear Island has never been extensively settled. The remnants of a whaling station from the early 20th century can be seen at Kvalrossbukta ("walrus bay") in the southeast. From 1916 to 1925 coal was mined at a small settlement named Tunheim on the northeastern coast, but mining was given up as unprofitable. Due to the cold and dry climate, the remains of the settlement, including a half-destroyed jetty and a steam locomotive, are relatively well preserved.


          The strategic value of Bear Island was recognised in the late 19th century, when Imperial Russia and Imperial Germany demonstrated their interests in the Barents Sea. The German journalist and adventurer Theodor Lerner visited the island in 1898 and 1899 and claimed rights of ownership. In 1899, the German fishery association Deutsche Seefischerei-Verein (DSV) started investigations of whaling and fishery in the Barents Sea. The DSV was secretly in contact with the German naval command and considered the possibility of an occupation of Bear Island. In reaction to these advances, the Russian Navy sent out the protected cruiser Svetlana to investigate, and the Russians hoisted their flag over Bear Island on 21 July 1899. Although Lerner protested the action, no violence occurred and the matter was settled diplomatically with no definitive claims of sovereignty over Bear Island by any nation.


          The whole island was privately owned by the coal mining company Bjrnen AS from 1918 to 1932, when the Norwegian state took over the shares. Bjrnen AS now exists as a state owned company and is jointly managed with Kings Bay AS, the company that runs the operations of Ny-lesund on Spitsbergen. A Norwegian radio station (Bjrnya Radio, callsign: LJB) was established in Herwighamna on the north coast in 1919. It was later extended to include a meteorological station.


          As the shipping routes from the Atlantic Ocean to Murmansk and the ports of the White Sea pass through the Barents Sea, the waters near Bear Island were of great strategic importance in the Second World War as well as the Cold War. Although Svalbard was not occupied by Germany in the Second World War, German forces erected several weather stations there. An automated radio station was deployed on Bjrnya in 1941. German forces attacked several arctic convoys with military supplies for the Soviet Union in the waters surrounding Bear Island. They inflicted heavy losses upon Convoy PQ-17 in June/July 1942 but were ineffective in the Battle of the Barents Sea on New Year's Eve 1942. The waters southeast of Bear Island were the scene of more naval battles in 1943. In November 1944, the Soviet Union proposed to annul the Svalbard Treaty with the intention of gaining sovereignty over Bear Island. Negotiations with Trygve Lie of the Norwegian government-in-exile had however not lead to an agreement by the end of the Second World War and the Soviet proposals were never implemented. The Soviet Union (and later, Russia) maintained their presence on Spitsbergen, however.


          In 2002 a nature reserve was established that covers all of the island, except 1.2km around the meteorological station; the reserve also includes the adjacent waters to four nautical miles (7.4km) from the coast. Today, the island's only inhabitants are the staff (approximately ten persons) of the Norwegian meteorological and radio station at Herwighamna. The station conducts meteorological observations and provides logistic and telecommunication services. It also maintains a landing place for use by helicopters of the Norwegian Coast Guard. The Norwegian Polar Institute conducts annual expeditions to Bear Island, mostly concerned with ornithological research. Several other research projects, mostly pertaining to geography and climatology, are carried out less regularly. There are very few opportunities for individual travel to Bjrnya. A few yachts make landfall, usually en route between the Norwegian mainland and Spitsbergen. A small number of cruising ships have visited the island, but tourism is otherwise almost nonexistent.


          


          Hydrography, geography and climate
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          Agencies of the Norwegian government have conducted Hydrographic surveys of the waters of Svalbard throughout the 20th century, namely by "Norges Svalbard- og Ishavsunderskelser" since 1928, its successor, the Norwegian Polar Institute since 1948, and the Norwegian Hydrographic Service since 1984. Land surveying and mapping are the responsibilities of the Polar Institute.


          Bear Island lies in the westernmost part of the Barents Sea on Spitsbergen Bank which extends southward from Spitsbergen and Edgeya, forming a part of the continental shelf. Water depths near the island and to the north and east do not much exceed 100metres, but become much greater to the south, and especially some thirty nautical miles to the west, where the continental shelf slopes into the deep water of the Norwegian Sea and Greenland Sea.


          The island's outline is an irregular triangle pointing south with a greatest north-south extension of 20km and a greatest east-west extension of 15.5km; its surface area is 178km. The southern part of Bjrnya is mountainous, the highest top being Miseryfjellet on the southeast coast at about 536metres above sea level. Other notable mountains are Antarcticfjellet in the southeast, and Fuglefjellet, Hambergfjellet, and Alfredfjellet in the southwest. The northern part of the island forms a lowland plain that comprises some two thirds of the surface area. The lowland is strewn with shallow freshwater lakes which cover some 19km in all. Several streams flow into the sea, often as waterfalls in the steeper parts of the coast. There are no glaciers on Bear Island.


          Apart from a few sandy beaches, the coast is mostly steep, with high cliffs and notable signs of erosion such as caverns and isolated rock pillars. A number of anchorages and landing points exist, as well as a small harbour at Herwighamna on the north coast. However, none of these are safe in all weather conditions and a ship mooring anywhere on Bear Island must therefore be prepared to weigh anchor at any time.


          A branch of the North Atlantic current carries warm water to Svalbard, creating a climate much warmer than that of other regions at similar latitude. Bear Island's climate is maritime- polar with relatively mild temperatures during the winter. January is the coldest month, with a mean temperature of 8.1 C (base period 19611990). July and August are the warmest months, with mean temperatures of 4.4 C. There is not much precipitation, with an average of 371mm per year in the northern lowland area. The weather can be quite stable during the summer months, although foggy conditions are common, occurring during 20% of all days in July. Fog develops when warm air of Atlantic origin passes over cold water.


          Because Bear Island lies on a boundary between cold water of polar origin and warmer Atlantic water, water temperatures within a few dozen nautical miles of the island are quite variable, sometimes reaching 10 C in summer. During the winter fast ice develops on the coast, but it is rare on the open sea around Bear Island. The Barents Sea carries pack ice to Bjrnya every winter, sometimes as early as October, but a significant amount of ice is not common before February.


          The polar night lasts from 8 November to 3 February, and the period of midnight sun from 2 May until 11 August.


          


          Flora and fauna
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          There is little plant growth, consisting mostly of moss and some scurvy grass, but no trees. The only indigenous land mammals are a few arctic foxes. Despite its name, Bear Island is not a permanent residence of polar bears, although many arrive with the expanding pack ice in the winter. Occasionally, a bear will stay behind when the ice retreats in spring and remain through the summer months. Ringed Seal and Bearded Seal live in the waters near Bjrnya, but the formerly common walrus has nowadays become a rare guest. The only land birds are the snow bunting and ptarmigan, but the island is very rich in guillemot, puffin, fulmar, Black-legged Kittiwake, glaucous gull and other seabirds that inhabit the vast cliffs in the south. The pink-footed goose and other species visit the island during their seasonal migration between Svalbard's northern islands and mainland Europe. Bear Island's freshwater lakes are home to a population of arctic char.


          


          Environmental problems


          Although there are currently no industrial activities on Bjrnya or in its immediate vicinity, pollution by toxic and radioactive substances remains a threat to the island's virtually untouched nature. Exploration in the Barents sea and the recent development of the Snhvit gas field off the northern coast of Norway shows that the ecologically sensitive polar and subpolar sea areas of the Norwegian and Barents Sea have come into the focus of the petrol and gas industry. The environmental organisation Bellona has criticised the Norwegian government for licensing these activities without sufficient studies of their ecological impact. Organic toxins, specifically PCBs, have been found in high concentrations in biological samples from Bear Island, especially in arctic char of the freshwater lake Ellasjen. The Soviet nuclear submarine Komsomolets sank on 7 April 1989 some 100nautical miles (190km) southwest of Bear Island. Leakage of radioactive material from the reactor and nuclear warheads currently poses a minor problem, but severe pollution of the surrounding waters remains possible.
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          Beavers are semi-aquatic rodents native to North America and Europe. They are the only extant members of the family Castoridae, which contains a single genus, Castor. Genetic research has shown the European and North American beaver populations to be distinct species and that hybridization is unlikely.


          


          General
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          Beavers are best known for their natural trait of building dams in rivers and streams, and building their homes (known as beaver lodges) in the resulting pond. They are the second-largest rodent in the world (after the capybara).


          They are also known for their "danger signal": when startled or frightened, a swimming beaver will rapidly dive while forcefully slapping the water with its broad tail. This creates a loud 'slap', audible over large distances above and below water. This noise serves as a warning to other beavers in the area. Once a beaver has made this danger signal, all nearby beavers will dive and may not reemerge for some time. Although this happens rarely, a frightened beaver may attack a human.


          
            [image: Beaver tracks in snow, in Ontario. Hind paws approx. 20�cm (7.9�in) long.]

            
              Beaver tracks in snow, in Ontario. Hind paws approx. 20cm (7.9in) long.
            

          


          Fossil remains of beavers are found in the peat and other superficial deposits of England and the continent of Europe; while in the Pleistocene formations of England and Siberia occur remains of a giant extinct beaver, Trogontherium cuvieri, representing a genus by itself.


          Beavers have webbed hind-feet, and a broad, scaly tail. They have poor eyesight, but keen senses of hearing, smell, and touch.


          
            [image: Beaver swimming]

            
              Beaver swimming
            

          


          Beavers continue to grow throughout life. Adult specimens weighing over 25kg (55lb) are not uncommon. Females are as large as or larger than males of the same age, which is uncommon among mammals.


          


          Etymology


          The word is descended from the Proto-Indo-European name of the animal, cf. Sanskrit babhru's, brown, the great ichneumon, Lat. fibre, Ger. Biber, Swed. bver, Russ. bobr'; the root bhru has given "brown," and, through Romanic, "bronze" and "burnish."


          


          Species


          Beavers are closely related to squirrels (Sciuridae), agreeing in certain structural peculiarities of the lower jaw and skull. In the Sciuridae the two main bones (tibia and fibula) of the lower half of the leg are quite separate, the tail is round and hairy, and the habitats are arboreal and terrestrial. In the beavers or Castoridae these bones are in close contact at their lower ends, the tail is depressed, expanded and scaly, and their habitats are aquatic.


          Both European and American beavers grow to about 2ft (0.61m) long (plus 10in (250mm) of tail). They are essentially aquatic in their habits, never travelling by land unless driven by necessity. They are crepuscular rather than nocturnal, which means they are active at dawn and dusk, and subsist chiefly on bark and twigs or the roots of water plants. They have also been known to eat grasses on the banks of rivers and streams.


          


          European Beaver
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          The European Beaver (Castor fibre) was hunted almost to extinction in Europe, both for fur and for castoreum, a secretion of its scent gland believed to have medicinal properties. However, the beaver is now being re-introduced throughout Europe. Several thousand live on the Elbe, the Rhone and in parts of Scandinavia. A thriving community lives in north east Poland, and the European Beaver also returned to the Morava River banks in Slovakia and the Czech Republic. They have been reintroduced in Scotland, Bavaria, Austria, The Netherlands and Serbia ( Zasavica bog) and are spreading to new locations.


          The beaver became extinct in Great Britain in the sixteenth century: Giraldus Cambrensis reported in 1188 (Itinerarium ii.iii) that it was to be found only in the Teifi in Wales and in one river in Scotland, though his observations are clearly first hand. In October 2005, six European beavers were re-introduced to Britain in Lower Mill Estate in Gloucestershire; in July 2007 a colony of four European beavers was established at Martin Mere in Lancashire, and there are plans for re-introductions in Scotland and Wales.


          


          American Beaver
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          The American Beaver (Castor canadensis), also called the Canadian Beaver (which is also the name of a subspecies), or simply Beaver in North America, is native to Canada, much of the United States and parts of northern Mexico. The chief feature distinguishing C. canadensis from C. fibre is the form of the nasal bones of the skull. This species was introduced to the Argentine and Chilean Tierra del Fuego, as well as Finland, France, Poland and Russia.


          The American beaver's preferred food is the water-lily ( Nuphar luteum), which bears a resemblance to a cabbage-stalk, and grows at the bottom of lakes and rivers. Beavers also gnaw the bark of birch, poplar, and willow trees; but during the summer a more varied herbage, with the addition of berries, is consumed.
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          These animals are often trapped for their fur. During the early 19th century, trapping eliminated this animal from large portions of its original range. However, through trap and transfer and habitat conservation it made a nearly complete recovery by the 1940s. Beaver furs were used to make clothing and top-hats. Much of the early exploration of North America was driven by the quest for this animal's fur. Native peoples and early settlers also ate this animal's meat. The current beaver population has been estimated to be 10 to 15 million; one estimate claims that there may at one time have been as many as 90 million


          


          Giant beaver


          The North American Giant beaver (Castoroides ohioensis) was one of largest rodents that ever evolved. It disappeared along with other large mammals in the Holocene extinction event, which began about 13,000 years ago.


          


          Habitat


          The habitat of the beaver is the riparian zone inclusive of stream bed. The actions of beavers for hundreds of thousands of years in the Northern Hemisphere have kept these watery systems healthy and in good repair, although a human observing all the downed trees might think that the beavers were doing just the opposite.


          The beaver works as a keystone species in an ecosystem by creating wetlands that are used by many other species. Next to humans, no other extant animal appears to do more to shape its landscape.


          


          Effect of beaver on trees
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          Beavers fell trees for several reasons. They fell large mature trees, usually in strategic locations, to form the basis of a dam. They fell small trees, especially young second growth trees, for food. Ponds created by beavers also kill trees by drowning.


          


          The dam's primary role: the beaver's home


          Beaver dams are created both as a protection against predators, such as coyotes, wolves and bears, and to provide easy access to food during winter. Beavers always work at night and are prolific builders, carrying mud and stones with their fore-paws and timber between their teeth. Because of this, destroying a beaver dam without removing the beavers is difficult, especially if the dam is downstream of an active lodge. Beavers can rebuild such primary dams overnight, though they may not defend secondary dams as vigorously.


          


          Shape of dam
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          A dam's shape depends on the strength of the stream's current. Relatively still water encourages dams that are almost straight; while dams in stronger currents are curved, with the convexity pointing upstream. The beavers use driftwood, green willows, birch and poplars; and they mix in mud and stones in ways that contribute to the dam's strength.


          Beavers have been known to build very large dams. The largest known was discovered by satellite imagery in Northern Alberta in 2007, approximately 2,790ft (850m) long , beating the previous record holder found near Three Forks, Montana, at 2,140ft (650m) long, 14ft (4.3m) high, and 23ft (7.0m) thick at the base. When objectionable beaver flooding occurs, modern water level control devices can be installed for a cost-effective and environmentally sound solution. Unwanted damage to trees can be prevented by wrapping chicken wire or sheet metal around the base of trees.
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          "In places," writes Hearne, "which have been long frequented by beavers undisturbed, their dams, by frequent repairing, become a solid bank, capable of resisting a great force both of ice and water; and as the willow, poplar and birch generally take root and shoot up, they by degrees form a kind of regular planted hedge, which I have seen in some places so tall that birds have built their nests among the branches."


          


          Stimulus for dam-building


          It is primarily prolonged exposure to the sound of water in motion that stimulates the beavers to build. However, studies involving beaver habitual activities have indicated that beavers may respond to an array of stimuli, not just the sound of running water. In two experiments Wilson (1971) and Richard (1967, 1980) demonstrate that, although beavers will pile material close to a loudspeaker emitting sounds of water running, they only do so after a considerable period of time. Additionally the beavers, when faced with a pipe allowing water to pass through their dam, eventually stopped the flow of water by plugging the pipe with mud and sticks. The beavers were observed to do this even when the pipe extended several meters upstream and near the bottom of the stream and thus produced no sound of running water. Beavers normally repair damage to the dam and build it higher as long as the sound continues. However, in times of high water, they often allow spillways in the dam to flow freely.


          


          Disruption by dams
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          Beaver dams can be disruptive; the flooding can cause extensive property damage, and when the flooding occurs next to a railroad roadbed, it can cause derailments by washing-out under the tracks, or when a beaver dam bursts and the resulting flash flood overwhelms a culvert. This disruption is not limited to human geography; beavers can destroy nesting habitat for endangered species, and often destroy mature trees for which they have no use. Introduced to an area without its natural predators, as in Tierra del Fuego, beavers have flooded thousands of acres of land and are considered an unstoppable plague. One notable difference in Tierra del Fuego from most of North America is that the trees found in Tierra del Fuego do not coppice as do willows, poplars, aspens, and other North American trees. Thus the "damage" by the beavers seems more severe.


          


          The dam's role in the stream's lifecycle
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          Wetland creation


          If a beaver pond becomes too shallow due to the settling of sediment, or if the tree supply is depleted, beavers will abandon the site. Eventually the dam will be breached and the water will drain out. The rich thick layer of silt, branches, and dead leaves behind the old dam is the ideal habitat for wetland species. Many of them will have been on the fringes of the pond. Wetlands have significant environmental benefits.


          


          The grazing meadow (vega and valle)


          As the wetland fills and dries out, pasture species colonize it and it becomes a meadow suitable for grazing. In an area with nothing but forest down to the stream edge, this provides a valuable niche for many animals which otherwise would be excluded.


          


          The riverine forest


          Finally the meadow will be colonized by riverine trees, typically aspens, willows and such species which are favoured by the beaver. Beavers are then likely to recolonize the area, and the cycle begins again.


          


          The dam's beneficial ecological effects


          


          Bottom land


          Each time the stream lifecycle repeats itself another layer of rich organic soil is added to the bottom of the valley. The valley slowly fills and the flat area at the bottom gets wider. Research is sparse on this topic, but it seems likely that much of the fabled bottom land in North America was created, or at least added to, by the efforts of the generations of beavers that lived there.


          


          Flood control


          A beaver dam has a certain amount of freeboard above the water level. When heavy rains occur, the pond fills up and the dam gradually releases the extra stored water. Often this is all that is necessary to reduce the height of the flood wave moving down the river, and will reduce or eliminate damage to human structures. Flood control is achieved in other ways as well. The surface of any stream intersects the surrounding water table. By raising the stream level, the gradient of the surface of the water table above the beaver dam is reduced, and water near the beaver dam flows more slowly into the stream. This further helps in reducing flood waves, and increases water flow when there is no rain. Beaver dams also smooth out water flow by increasing the area wetted by the stream. This allows more water to seep into the ground where its flow is slowed. This water eventually finds its way back to the stream. Rivers with beaver dams in their head waters have lower high water and higher low water levels.


          


          Nutrient removal


          Beaver ponds can cause the removal of nutrients from the stream flow. Farming along the banks of rivers often increases the loads of phosphates, nitrates and other nutrients, causing problems downstream when this water is extracted for drinking. Besides silt, the beaver dam collects twigs and branches from the beavers' activity and leaves, notably in the fall. The main component of this material is cellulose, a polymer of -glucose monomers (This creates a more crystalline structure than is found in starch, which is composed of -glucose monomers. Cellulose is a type of polysaccharide.) Many bacteria produce cellulase which can split off the glucose and use it for energy. Just as algae get their energy from sunlight, these bacteria get their energy from cellulose, and they form the base of a very similar food chain. However, a source of energy is not enough for growth. These bacterial populations face serious shortages of nitrous and phosporous compounds, and will absorb these nutrients as they pass by in the water stream. In this way, these and other nutrients are fixed into the beaver pond and the surrounding ecology, and are removed from the stream.


          


          Pesticide and herbicide removal


          Agriculture also introduces herbicides and pesticides into our streams. Bacteria are an extremely variable lot and some of these toxicants are metabolized and decomposed by the bacteria in the cellulose-rich bottom of a beaver dam.


          


          Denitrification


          Some scientists believe that the nitrate cascade, the production of far more fixed nitrogen than the natural cycles can turn back into nitrogen gas, may be as much of a problem to our ecology as carbon dioxide production. It is likely, but not proven, that beaver dams along a stream may contribute to denitrification (the conversion of nitrogen compounds back into nitrogen). In sewage plants, denitrification is achieved by passing the water through successive aerobic and anaerobic stages. Under a beaver dam, as the water seeps down into the soil, the oxygen is consumed by the fauna in the rich organic layer. At some point all the oxygen is used up and the soil becomes anaerobic. This water eventually finds its way back into the aerobic stream and into another beaver dam. This aerobic, anaerobic cycle continues all the way down the stream and denitrification is a likely result.


          


          Beavers and salmon


          Beaver dams are a nursery for salmon. An early indication of this was seen following the 1818 agreement between the British government of Canada and the government of America allowing Americans access to the Columbia watershed. The Hudson's Bay Company, in a fit of pique sent word to its trappers to extirpate the fur bearing animals in the area. The beaver was the first to go. Salmon runs fell precipitously in the following years even though, at that time, none of the factors were extant that we associate with the decline of salmon runs.


          The functions of beaver dams in increasing salmon runs are many. They provide deep enough water for the juvenile salmon to hide from predatory wading birds. They trap nutrients in their ecology and notably the huge nutrient pulse represented by the migration of the adult salmon upstream. These nutrients help feed the juveniles after they finish their yolk. They provide quiet water so that the young salmon can put energy into growth rather than into fighting currents and larger smolt with a food reserve have a better chance when they reach the sea. And beaver dams keep the water clear which favours all the salmonoids, trout included.


          


          Lodges
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          The ponds created by well-maintained dams help isolate the beavers' home, their lodge, which is also created from severed branches and mud. The beavers cover their lodges late every autumn with fresh mud which freezes when the frost sets in. The mud becomes almost as hard as stone, so that neither wolves nor wolverines can get in.


          The lodge has underwater entrances to make entry nearly impossible for any other animal (however, muskrats have been seen living inside beaver lodges with the beavers who made it). A very small amount of the lodge is actually used as a living area. Contrary to popular belief, beavers actually dig out their den with an underwater entrance after they finish building the dam and lodge structure. There are typically two dens within the lodge, one for drying off after exiting the water, and another, drier one where the family actually lives.


          Their houses are formed of the same materials as the dams, with little order or regularity of structure, and seldom contain more than four old, and six or eight young beavers. Sometimes some of the larger houses have one or more partitions, but these are only posts of the main building left by the builders to support the roof, for the apartments have usually no communication with each other except by water.


          When the ice breaks up in spring they always leave their embankments, and rove about until a little before fall, when they return to their old habitations, and lay in their winter stock of wood. They seldom begin to repair the houses till the frost sets in, and never finish the outer coating till the cold becomes severe. When they erect a new habitation they fell the wood early in summer, but seldom begin building till towards the end of August.


          


          Invasiveness


          Beavers can create serious damage when spread outside of their natural environment, and are therefore considered in some places as pests or invasive species. For example, in the 1940s, beavers were brought to the island of Tierra Del Fuego in southern Argentina, for commercial fur production. However, the project failed and the beavers were released into the wild. Having no natural predators in their new environment, they quickly spread throughout the island, reaching a number of 100,000 individuals within just 50 years (when released into the wild there were only a few pairs). They are now considered a serious invasive species on the island, due to their massive destruction of forest trees, and efforts are being made for their eradication.


          


          Commercial uses


          Beaver pelts were used for barter by Native Americans in the 17th century to gain European goods. They were then shipped back to Great Britain and France where they were made into clothing items. Widespread hunting and trapping of beavers led to their endangerment. Eventually, the fur trade fell apart due to declining demand in Europe and the takeover of trapping grounds to support the growing agriculture sector. A small resurgence in beaver trapping has occurred in some areas where there is an over-population of beaver; trapping is only done when the fur is of value, and normally the remainder of the animal is also utilized as animal feed. The only fur in North America which surpassed the beaver's in commercial value was that of the silver morph red fox, which was said to be forty times more valuable.


          Both beaver testicles and castoreum, a bitter-tasting secretion with a slightly fetid odour contained in dried preputial or vaginal follicles of male or female beaver, have been articles of trade for use in traditional medicine. Yupik (Eskimo) medicine used dried beaver testicles like willow bark to relieve pain. Beaver testicles were exported from Levant (a region centered on Israel) from the tenth to nineteenth century. Claudius Aelianus comically described beavers chewing off their testicles to preserve themselves from hunters. European beavers ( Castor fibre) were eventually hunted nearly to extinction in part for the production of castoreum, which as used as an analgesic, anti-inflammatory, and antipyretic. Castoreum was described in the 1911 British Pharmaceutical Codex for use in dysmenorrhea and hysterical conditions (i.e. pertaining to the womb), for raising blood pressure and increasing cardiac output. The activity of castoreum has been credited to the accumulation of salicin from willow trees in the beaver's diet, which is transformed to salicylic acid and has an action very similar to aspirin. Castoreum continues to be used in perfume production.


          


          In culture


          
            [image: A Beaver on the Canadian 5 Cent Coin (Nickel)]

            
              A Beaver on the Canadian 5 Cent Coin (Nickel)
            

          


          


          As a national emblem


          The importance of the American Beaver in the development of Canada through the fur trade led to its designation as the national animal. It is depicted on the Canadian five-cent piece and was on the first postage stamp issued in the Canadian colonies in 1849 (the so-called " Three-Penny Beaver"). As a national symbol, the beaver was chosen to be the mascot of the 1976 Summer Olympics held in Montreal with the name "Amik" ("beaver" in Anishinaabemowin). The beaver is also the symbol of many units and organizations within the Canadian Forces, such as on the cap badges of the Royal 22e Rgiment and the Canadian Military Engineers.


          


          In dietary law


          In the 17th century, based on a question raised by the Bishop of Quebec, the Roman Catholic Church ruled that the beaver was a fish for purposes of dietary law. Therefore, the general prohibition on the consumption of meat on Fridays during Lent does not apply to beaver meat. The legal basis for the decision probably rests with the Summa Theologica of Thomas Aquinas, which bases animal classification as much on habit as anatomy.
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          A bedbug (or bed bug) is a small nocturnal insect of the family Cimicidae that lives by hematophagy, or by feeding on the blood of humans and other warm-blooded hosts.


          


          Biology


          The common bedbug (Cimex lectularius) is the best adapted to human environments. It is found in temperate climates throughout the world and feasts on the blood of humans. Other species include Cimex hemipterus, found in tropical regions (as well as Florida), which also infests poultry and bats, and Leptocimex boueti, found in the tropics of West Africa and South America, which infests bats and humans. Cimex pilosellus and Cimex pipistrella primarily infest bats, while Haematosiphon inodora, a species of North America, primarily infests poultry.


          Oeciacus, while not strictly a bedbug, is a closely related genus primarily affecting birds.


          Adult bedbugs are a reddish brown, flattened, oval, and wingless, with microscopic hairs that give them a banded appearance. A common misconception is that they are not visible to the naked eye. Adults grow to 4 to 5 mm (one-eighth to three-sixteenths of an inch) in length and do not move quickly enough to escape the notice of an attentive observer. Newly hatched nymphs are translucent, lighter in colour and continue to become browner and moult as they reach maturity. When it comes to size, they are often compared to lentils or appleseeds.


          A recent paper by Professor Brian J. Ford and Dr Debbie Stokes gives views of a bedbug under various microscopes.
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          Feeding habits


          Bedbugs are generally active only at dawn, with a peak attack period about an hour before sunrise. They may attempt to feed at other times, however, given the opportunity, and have been observed to feed at any time of the day. Attracted by warmth and the presence of carbon dioxide, the bug pierces the skin of its host with two hollow tubes. With one tube it injects its saliva, which contains anticoagulants and anesthetics, while with the other it withdraws the blood of its host. After feeding for about five minutes, the bug returns to its hiding place. The bites cannot usually be felt until some minutes or hours later, as a dermatological reaction to the injected agents, and the first inclination of a bite usually comes from the desire to scratch the bite site.


          Although bedbugs can live for a year or as much as 18 months without feeding, they typically seek blood every five to ten days. Bedbugs that go dormant for lack of food often live longer than a year, well-fed specimens typically live six to nine months. Low infestations may be difficult to detect, and it is not unusual for the victim not to even realize they have bedbugs early on. Patterns of bites in a row or a cluster are typical as they may be disturbed while feeding. Bites may be found in a variety of places on the body.


          Bedbugs may be erroneously associated with filth in the mistaken notion that this attracts them. However, severe infestations are often associated with poor housekeeping and clutter. Bedbugs are attracted by exhaled carbon dioxide and body heat, not by dirt, and they feed on blood, not waste. In short, the cleanliness of their environments has effect on the control of bedbugs but, unlike cockroaches, does not have a direct effect on bedbugs as they feed on their hosts and not on waste. Good housekeeping in association with proper preparation and mechanical removal by vacuuming will certainly assist in control.


          


          Reproduction


          All bedbugs mate via a process termed traumatic insemination. Instead of inserting their genitalia into the female's reproductive tract as is typical in copulation, males instead pierce females with hypodermic genitalia and ejaculate into the body cavity. This form of mating is thought to have evolved as a way for males to overcome female mating resistance. Traumatic insemination imposes a cost on females in terms of physical damage and increased risk of infection. To reduce these costs females have evolved internal and external "paragenital" structures collectively known as the spermalege. Within the True Bugs (Heteroptera) traumatic insemination occurs in the Prostemmatinae (Nabidae) and the Cimicoidea (Anthocoridae, Plokiophilidae, Lyctocoridae, Polyctenidae and Cimicidae), and has recently been discovered in the plant bug genus Coridromius (Miridae).


          Remarkably, in the genus Afrocimex both males and females possess functional external paragenitalia, and males have been found with copulatory scars and the ejaculate of other males in their haemolymph. There is a widespread misbelief that males inseminated by other males will in turn pass the sperm of both themselves and their assailants onto females with whom they mate. While it is true that males are known to mate with and inject sperm into other males, there is however no evidence to suggest that this sperm ever fertilizes females inseminated by the victims of such acts.


          


          Young


          Female bedbugs can lay up to five eggs in a day and 500 during a lifetime. The eggs are visible to the naked eye measuring 1 mm in length (approx. two grains of salt) and are a milky-white tone. The eggs hatch in one to two weeks. The hatchlings begin feeding immediately. They pass through five molting stages before they reach maturity. They must feed once during each of these stages.


          At room temperature, it takes about five weeks for a bedbug to pass from hatching to maturity. They become reproductively active only at maturity.


          


          Bites


          In most observed cases a small, hard, swollen, white welt may develop at the site of each bedbug bite. This is often surrounded by a slightly raised red bump and is usually accompanied by severe itching that lasts for several hours to days. Welts do not have a red spot in the centre such as is characteristic of flea bites. In other cases, it is observed that welts first appear upon the inccessant scratching that is triggered by the bite, and seem like a mosquito bite that increases in size upon scratching. Later, however, the welts subside but tend not to disappear like those from mosquitos, and persist for up to several weeks. This usually depends on the person's skin type, environment and the species of bug.


          Some individuals respond to bed bug infestations and their bites with anxiety, stress, and insomnia. Individuals may also get skin infections and scars from scratching the bedbug bite locations.


          Most patients who are placed on systemic corticosteroids to treat the itching and burning often associated with bed bug bites find that the lesions are poorly responsive to this method of treatment. Antihistamines have been found to reduce itching in some cases, but they do not affect the appearance and duration of the lesions. Topical corticosteroids, such as hydrocortisone, have been reported to expediently resolve the lesions and decrease the associated itching.


          


          Disease transmission


          Bed bugs seem to possess all of the necessary prerequisites for being capable of passing diseases from one host to another, but there have been no known cases of bed bugs passing disease from host to host. There are at least twenty-seven known pathogens (some estimates are as high as forty-one) that are capable of living inside a bed bug or on its mouthparts. Extensive testing has been done in laboratory settings that also conclude that bed bugs are unlikely to pass disease from one person to another. Therefore bedbugs are less dangerous than some more common insects such as the flea. However, transmission of trypanosomiasis ( Chagas disease) or hepatitis B might be possible in appropriate settings.


          The salivary fluid injected by bed bugs typically causes the skin to become irritated and inflamed, although individuals can differ in their sensitivity. Anaphylactoid reactions produced by the injection of serum and other nonspecific proteins are observed and there is the possibility that the saliva of the bedbugs may cause anaphylactic shock in a small percentage of people. It is also possible that sustained feeding by bedbugs may lead to anaemia. It is also important to watch for and treat any secondary bacterial infection.


          


          History


          Bedbugs were originally brought to the United States by the early colonists. They thrive in places with high occupancies such as hotels. Bedbugs were believed to be altogether eradicated 50 years ago in the United States and elsewhere with the widespread use of DDT. Some theories are now suggesting that they never really left. One recent theory about the reappearance of bedbugs has to deal with geographic epicenters where the bedbugs are believed to centre from. During the investigations of these epicenters, they found two locations where they discovered the apparent epicenters. They are located at poultry facilities in Arkansas and Texas. It was determined that the workers in these facilities were the main spreaders of these bedbugs and carrying them to their places of residence and elsewhere after leaving work.Bedbug populations in the United States have increased by 500 percent in the past few years. It is still uncertain exactly what has caused the resurgence of these bedbugs, but most believe it has to do with the increase in international travel and the use of new pest-control methods that do not affect bedbugs. In the last few years, the use of baits instead of insecticide sprays is believed to have contributed to the increase.


          


          Resurgence of bedbug infestations


          As previously stated, bedbugs were all but eradicated from North America during the 1940s and 50s. However, bedbug cases have been on the rise recently, not only in North America, but all across the world. Prior to the mid twentieth century, bed bugs were very common. According to a report by the UK Ministry of Health, in 1933 there were many areas where all the houses were infested with bedbugs to an extent. Since the mid 90's, the reports of bed bug cases have been on the rise. Figures from one London borough show the numbers of reported bedbug infestations doubling each year during the period from 1995 to 2001. The rise in bedbug infestations has been hard to track due to the fact that bedbugs are not an easily identifiable problem. Most of the reports are collected from various pest-control companies, local authorities, and hotel chains. Therefore, the problem may be more severe than we currently believe it to be. Several reasons have been noted for the cause of the recent bedbug resurgence but the main two are the recent increase in international travel and the use of less noxious pesticides.


          The most-cited reason for the dramatic rise in bed bug cases world wide is due to the increase in international travel in recent decades. In 1999, four separate infestations throughout the United Kingdom alerted people to the possibility of an increase in the world wide bedbug population, facilitated by international travel and trade. However, there is evidence of a previous cycle of bed bug infestations in the United Kingdom. The Institution of Environmental Health Officers maintained statistics for bed bug infestations, data collected from reports and inspections. In the period 1985-1986, the Institution of Environmental Health Officers reported treating 7,771 infestations in England and Wales, and 6,179 infestations in 1986-1987. There were also reports of infestations in Belfast and Scotland.


          New York City has been riddled with bedbug infestations since the turn of the century. Bedbugs have found their ways into hotels, schools, and even hospital maternity wards. Jeffrey Eisenberg, the owner of Pest Away Exterminating on the Upper West Side claims his company receives 125 calls a week now as compared to only a few just 5 years ago. In 2004, New York City had 377 bedbug violations. However, from July to November of 2005, a 5-month span, there were 449 violations reported in the city, an alarming increase in infestations over a short period of time. A large number of international travelers visit New York each day, and exterminators and entomology experts place most of the blame on them.


          Since 1999, infestations have been reported in the United Kingdom, Germany, Spain, Australia, Canada, and the United States. Two separate studies in Tuscany, Italy provide further proof of the resurgence of bedbugs in relation with international travel. In case 1, during the summer of 2003 a seven year old boy developed a number of papulae on his lower legs which caused severe itching. His parents suspected insects in the boys room and upon searching found several in the folds of the mattresses on the young boys bed. Two specimens were identified as C. lectularius and the room was treated with an insecticide to rid the room of the bedbug infestation. The house the boy was living in had not experienced a bedbug infestation before. However, one month before the infestation, two family friends had traveled by plane from Nepal to stay with the family for ten days. This is a good indication for the transfer of bedbugs due to international travel. Case 2 involves a forty-eight year old man traveling by car to Pisa, Italy from Prague, Czech Republic in June of 2003 and staying in a rented house with three friends. After several days, the man noticed several bullous eruptions on his upper and lower extremities all arranged in linear clusters of three. The man found several insects in his room and after identification the insects were identified as C. lectularius. The rent house was well kept and had never had a bedbug infestation. However, a group of Germans had rented the house a few weeks before the Czech group arrived. This too was a good indicator of bedbug spread by international travel.


          Due to the widespread use of potent insecticides such as DDT, bedbugs were nearly eradicated. However, many of these strong insecticides have been banned from use in the United States are being replaced with weaker insecticides such as pyrethroids. The problem with the weaker insecticides is that many bedbugs have grown resistant to them. A study at the University of Kentucky randomly collected bedbugs from across the entire United States. These wild bedbugs were up to several thousands of times more resistant to pyrethroids than the laboratory bedbugs. Another problem with current insecticide use is that the broad-spectrum insecticide sprays for cockroach and ants that are no longer used had a collateral impact on bedbug infestations. Recently, the switch has been made to bait insecticides which have proven effective for cockroaches but have allowed bedbugs to escape the indirect treatment.


          The number of bedbug infestations have risen significantly since the turn of the century. The National Pest Management Association reported a 71% increase in bedbug calls between 2000 and 2005. The Steritech Group, a pest management company out of Charlotte, North Carolina, claimed that 25% of the 700 hotels they surveyed between 2002 and 2006 needed bedbug treatment. In 2003, a brother and sister staying at a Motel 6 in Chicago were awarded $372,000 in punitive damages after being attacked by bedbugs during their stay. These are only a few of the reported cases since the turn of the 21st century.


          


          Infestations
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          There are several means by which dwellings can become infested with bedbugs. People can often acquire bedbugs at hotels, motels, and bed-and-breakfasts, as a result of increased domestic and international tourism, and bring them back to their homes in their luggage. They also can pick them up by inadvertently bringing infested furniture or used clothing to their household. If someone is in a place that is severely infested, bedbugs may actually crawl onto and be carried by people's clothing, although this is atypical behaviour  except in the case of severe infestations, bedbugs are not usually carried from place to place by people on clothing they are currently wearing. Finally, bedbugs may travel between units in multi-unit dwellings (such as condominiums and apartment buildings), after being originally brought into the building by one of the above routes. This spread between units is dependent in part on the degree of infestation, on the material used to partition units (concrete is a more effective barrier to the spread of the infestation), and whether infested items are dragged through common areas while being disposed of, resulting in the shedding of bedbugs and bedbug eggs while being dragged. In some exceptional cases, the detection of bedbug hiding places can be aided by the use of dogs that have been trained to signal finding the insects by their scent much as dogs are trained to find drugs or explosives. A trained team (dog and handler) can detect and pinpoint a bedbug infestation within minutes. This is a fairly costly service that is not used in the majority of cases, but can be very useful in difficult cases.


          The numerical size of a bedbug infestation is to some degree variable, as it is a function of the elapsed time from the initial infestation. With regards to the elapsed time from the initial infestation, even a single female bedbug brought into a home has a potential for reproduction, with its resulting offspring then breeding, resulting in a geometric progression of population expansion if control is not undertaken. Sometimes people are not aware of the insects, and do not notice the bites. The visible bedbug infestation does not represent the infestation as a whole, as there may be infestations elsewhere in a home. However, the insects do have a tendency to stay close to their hosts (hence the name "bed" bugs).


          


          Common location of infestations
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          Bedbugs travel easily and quickly along pipes and boards, and their bodies are very flat, which allows them to hide in tiny crevices. In the daytime, they tend to stay out of the light, preferring to remain hidden in such places as mattress seams, mattress interiors, bed frames, nearby furniture, carpeting, baseboards, inner walls, tiny wood holes, or bedroom clutter. Bedbugs can be found on their own, but more often congregate in groups. Bedbugs are capable of travelling as far as 100 feet to feed, but usually remain close to the host in bedrooms or on sofas where people may sleep.


          


          Detection
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          Bedbugs are known for being elusive, transient, and nocturnal, making them difficult to detect. While individuals have the option of contacting a pest control professional to determine if a bedbug infestation exists, there are several do-it-yourself methods that may work equally well.


          The presence of bedbugs may be confirmed through identification of the insects collected or by a pattern of bites. Though bites can occur singularly, they often follow a distinctive linear pattern marking the paths of blood vessels running close to the surface of the skin. The common bite pattern of three bites close to each other has garnered the macabre coloquialism "breakfast, lunch, dinner."


          A technique for catching bedbugs in the act is to have a light source accessible from bed and to turn it on at about an hour before dawn, which is usually the time when bedbugs are most active. A flashlight is recommended instead of room lights, as the act of getting out of bed will cause any bedbugs present to scatter. If you awaken during the night, leave your lights off but use your flashlight to inspect your mattress. Bedbugs are fairly fast in their movements, about equal to the speed of ants. They may be slowed down if engorged.


          Glue traps placed in strategic areas around the home, (sometimes used in conjunction with heating pads, or balloons filled with exhaled breath, thus offering the carbon dioxide that bedbugs look for) may be used to trap and thus detect bedbugs. This method has varied reports of success. There are also commercial traps like "flea" traps whose effectiveness is questionable except perhaps as a means of detection. Perhaps the easiest trapping method is to place double-sided carpet tape in long strips near or around the bed and check the strips after a day or more.


          


          Controlling infestations


          With the widespread use of DDT in the 1940s and '50s, bedbugs all but disappeared from North America in the mid-twentieth century. Infestations remained common in many other parts of the world, however, and in recent years have begun to rebound in North America. Reappearance of bedbugs in North America has presented new challenges for pest control without DDT and similarly banned agents.


          Another reason for their increase is that pest control services more often nowadays use low toxicity gel-based pesticides for control of cockroaches, the most common pest in structures, instead of residual sprays. When residual sprays meant to kill other insects were commonly being used, they resulted in a collateral insecticidal effect on potential bedbug infestations; the gel-based insecticides primarily used nowadays do not have any effect on bedbugs, as they are incapable of feeding on these baits.


          The National Pest Management Association, a US advocacy group for pest management professionals (PMPs) conducted a "proactive bed bug public relations campaign" in 2005 and 2006, resulting in increased media coverage of bedbug stories and an increase in business for PCOs, possibly distorting the scale of the increase in bedbug infestations.


          If it is necessary to live with bedbugs in the short term, it is possible to create makeshift temporary barriers around a bed. Although bedbugs cannot fly or jump, they have been observed climbing a higher surface in order to then fall to a lower one, such as climbing a wall in order to fall onto a bed. That having been said, barrier strategies nevertheless often have beneficial effects: an elevated bed, for example, can be protected by applying double-sided sticky tape (carpet tape) around each leg, or by keeping each leg on a plastic furniture block in a tray of water. Bed frames can be effectively rid of adult bedbugs and eggs by use of steam or, used with caution, by spraying rubbing alcohol on any visible bugs (although this is not a permanent treatment). Small steam cleaners are available and are very effective for this local treatment. A suspect mattress can be protected by wrapping it in a painter's disposable plastic drop cloth, neatly sealing shut all the seams with packing tape, and putting it on a protected bed after a final visual inspection. Bedding can be sanitized by a 120 F (49 C) laundry dryer. Once sanitized, bedding should not be allowed to drape to the floor. An effective way to quarantine a protected bed is to store sanitized sleeping clothes in the bed during the day, and bathing before entering the bed.


          Food-grade diatomaceous earth (DE) can be sprinked under mattresses, along baseboards and on the edges of bookshelves where bed bugs hide. Food-grade DE, although harmless to mammals, including common house pets and humans, is a virtual death sentence for bed bugs. DE is a drying agent and is actually used in many dry pet foods to keep the kibble dry and fresh.


          The DE particles abrade the bed bug, essentially dehydrating it of water and lipids. DE can be purchased online, in some health food stores, and in most plant stores. Neem oil (mentioned below) can be added to the DE (1 cup DE to 20 drops neem oil) in a plastic bag before sprinking it around. Other essential oils that can be added are juniper oil, eucalyptus oil, jlang jlang oil, rosemary oil and tea tree oil. The bed bugs hate the smell of the oils, and for those who don't and pass through, they will eventually be killed by the DE itself. Use 20 drops of each essential oil mentioned for each cup of DE.


          Alternative treatments that may actually work better and be more comfortable than wrapping bedding in plastic that would cause sweating would be to encase your mattress and box springs in impermeable bed bug bite proof encasements after a treatment for an infestation. There are many products on the market but only some products have been laboratory tested to be bed bug bite proof. Make sure to check to see that the product you are considering is more than an allergy encasement, but is bed bug bite proof.


          Vermin and pets may complicate a barrier strategy. Bedbugs prefer human hosts, but will resort to other warm-blooded hosts if humans are not available, and some species can live up to eighteen months without feeding at all. A co-infestation of mice can provide an auxiliary food source to keep bedbugs established for longer. Likewise, a house cat or human guest might easily defeat a barrier by sitting on a protected bed. Such considerations should be part of any barrier strategy.


          BBC1 aired a television program entitled "The One Show" about the growth of bed bug infestations in London. In the program a pest control officer claimed that the use of insecticides alone was no longer an effective method to control bed bugs as they had developed a resistance to most if not all insecticides that might be used legally in the UK. He stated that insecticide use in conjunction to freezing bed bugs was the only effective control. All items of clothing and upholstery (including curtains) in the affected household had to be deep-frozen for at least 3 days in giant freezers to ensure complete eradication. The exact temperature at which bed bugs must be frozen was not mentioned.


          Another method that might be useful in controlling bed bugs is the use of neem oil. It can be sprayed on carpets, curtains and mattresses. Neem oil is made from the leaves and bark of the neem tree native to India. It has been used safely for thousands of years in India both as a natural, effective insect repellent and it is antibacterial. It has recently received US Food and Drug Administration approval for external use. It is also possible to incorporate neem oil into certain types of mattress. Such mattresses are currently being manufactured by a German company.


          


          Travel Tips


          Since most bedbugs are carried by travellers through contact with beds and hotel rooms of infected locations, following are some tips for those travelling to hotels that might be at risk.

          1) First look at the room to seek potential hiding places for bedbugs, such as carpet edges, mattress seams, pillow case linings, bedboards, wall trim or other tiny crack-like places bedbugs might hide. 2) Next, look specifically at the mattress seams for signs of bedbug activity: droppings, eggs, bloodstains or even bedbugs themselves, hiding in tiny folds and seam lines. 3) As mentioned, keep a flashlight nearby when sleeping, to immediately observe activity during the night without having to get up out of bed, thus giving bedbugs time to hide in safety. 4) Never leave your clothing laying on the bed, or any location of possible infestation (as mentioned above). Instead, use hangers or hooks capable of keeping all cloth distant from the floor or bed. 5) Close your suitcase, travel bag, when you're not using it. This way, during the night the bugs may move over top of your luggage with greater difficulty to get inside. 6) Elevate your luggage off the floor to tables or chairs. These may also be hiding places, but less likely. 7) Keep any bedbug you find (intact if possible) to show the hotel owner. 8) If you have a bad feeling about a location, trust your instinct. Look carefully for possible activity, or change locations.


          


          Current research


          The Texas A&M Centre for Urban and Structural Entomology and the University of Arkansas Department of Entomology have been collaborating to study bed bugs on a genetic level in the hopes to shed light on the their recent resurgence. By studying the genetic variation within bed bug populations, researchers can gain insight into insecticide resistance and insect dispersal. Researchers have two theories as to how bed bug resurgence has occurred in the United States. One theory is that the source of current bed bug populations is from other countries without bed bug pesticides that have made their way through air travel, and another theory is that the surviving bed bug populations were forced to switch hosts to birds, such as poultry, and bats. Since bed bugs have undergone a huge resurgence in poultry populations since the 1970s, theory two seems likely.


          The theory that the surviving bed bug populations were forced to switch hosts to birds is also supported by the research done at Texas A&M and the University of Arkansas. In a recent study, researchers subjected 136 adult bed bugs from 22 sampled populations from nine U.S. states, Australia, and Canada to genetic analysis. Their finding concluded that the bed bug populations were never completely eradicated from the United States as there was no evidence of a genetic bottleneck in either the mitochondrial or nuclear DNA of the bed bugs. Researchers suspect that resistant populations of bed bugs have slowly been propagating in poultry facilities, and have made their way back to human hosts via the poultry workers.


          Other research is being conducted at Texas A&M and Virginia Tech to be able to use bed bugs in forensic science. Researchers are working on, and have been successful at, isolating and characterizing human DNA taken from bed bug blood meals. One advantage that bed bugs have over other blood feeders being used in forensics is that they do not remain on the host, and instead remain in close proximity to the crime scene. Therefore bed bugs could potentially provide crucial evidence linking the suspect to the crime scene. Researchers are able to identify what hosts are being fed upon, and are taking further steps to be able to identify the individual by genotyping, and to predict the duration from the time of feeding to recovery of viable DNA.
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              	Doctor of the Church
            


            
              	Born

              	ca. 672, Jarrow, Northumbria
            


            
              	Died

              	25 May 735, Jarrow, Northumbria
            


            
              	Venerated in

              	Roman Catholic Church, Eastern Orthodox Church, Anglican Communion, Lutheran Church
            


            
              	Canonized

              	1899 recognised as Doctor of the Church, Rome by Pope Leo XIII
            


            
              	Major shrine

              	Durham Cathedral, Northumbria.
            


            
              	Feast

              	25 May
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              	English writers and historians; Jarrow
            

          


          Bede (IPA: /ˈbiːd/) (also Saint Bede, the Venerable Bede, or (from Latin) Beda (IPA: [beda])), (c. 672 or 673  May 25, 735), was a Benedictine monk at the Northumbrian monastery of Saint Peter at Monkwearmouth, today part of Sunderland, and of its companion monastery, Saint Paul's, in modern Jarrow (see Wearmouth-Jarrow), both in the Kingdom of Northumbria.


          He is well known as an author and scholar, and his most famous work, Historia ecclesiastica gentis Anglorum (The Ecclesiastical History of the English People) gained him the title "The father of English history". Bede is regarded as a Doctor of the Church by the Roman Catholic Church, a position of theological significance, he is the only man from Great Britain to achieve this designation.


          


          Name


          Bede became known as Venerable Bede (Lat.: Beda Venerabilis) soon after his death, but this was not linked to consideration for sainthood by the Roman Catholic Church. In fact, his title is believed to come from a mistranslation of the Latin inscription on his tomb in Durham Cathedral, intended to be Here lie the venerable bones of Bede, but wrongly interpreted as here lie the bones of the Venerable Bede.


          


          Life


          Almost everything that is known of Bede's life is contained in a notice added by himself when he was 59 to his Historia (Book V, Chapter 24), which states that he was placed in the monastery at Wearmouth at the age of seven, that he became deacon in his nineteenth year, and priest in his thirtieth. He implies that he finished the Historia at the age of 59, and since the work was finished around 731, he must have been born in 672/3. It is not clear whether he was of noble birth. He was trained by the abbots Benedict Biscop and Ceolfrid, and probably accompanied the latter to Wearmouth's sister monastery of Jarrow in 682. There he spent his life, prominent activities evidently being teaching and writing, the two of most interest to him. There he also died, on May 25, 735, and was buried, although his body was later transferred to Durham Cathedral.


          


          Work
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          His works show that he had at his command all the learning of his time. It was thought that the library at Wearmouth-Jarrow was between 300-500 books, making it one of the largest and most extensive in England. It is clear that Biscop made strenuous efforts to collect books during his extensive travels.


          Bede's writings are classed as scientific, historical and theological, reflecting the range of his writings from music and metrics to exegetical Scripture commentaries. He was proficient in patristic literature, and quotes Pliny the Elder, Virgil, Lucretius, Ovid, Horace and other classical writers, but with some disapproval. He knew some Greek, but no Hebrew. His Latin is generally clear and without affectation, and he was a skillful story-teller. However, his style can be considerably more obscure in his Biblical commentaries.


          Bede's scriptural commentaries employed the allegorical method of interpretation and his history includes accounts of miracles, which to modern historians has seemed at odds with his critical approach to the materials in his history. Modern studies have shown the important role such concepts played in the world-view of Early Medieval scholars.


          



          


          Historia Ecclesiastica


          The most important and best known of his works is the Historia ecclesiastica gentis Anglorum, giving in five books and 400 pages the history of England, ecclesiastical and political, from the time of Caesar to the date of its completion (731). The first twenty-one chapters, treating of the period before the mission of Augustine of Canterbury, are compiled from earlier writers such as Orosius, Gildas, Prosper of Aquitaine, the letters of Pope Gregory I and others, with the insertion of legends and traditions. After 596, documentary sources, which Bede took pains to obtain throughout England and from Rome, are used, as well as oral testimony, which he employed with critical consideration of its value. He cited his references and was very concerned about the provenance of his sources, which created an important historical chain.


          Bede's use of something similar to the anno Domini era, created by the monk Dionysius Exiguus in 525, throughout Historia Ecclesiastica was very influential in causing that era to be adopted thereafter in Western Europe. Specifically, he used anno ab incarnatione Domini (in the year from the incarnation of the Lord) or anno incarnationis dominicae (in the year of the incarnation of the lord). He never abbreviated the term like the modern AD. Unlike the modern assumption that anno Domini was from the birth of Christ, Bede explicitly refers to his incarnation or conception, traditionally on March 25. Within this work, he was also the first writer to use a term similar to the English before Christ. In book I chapter 2 he used ante incarnationis dominicae tempus (before the time of the incarnation of the lord). However, the latter was not very influentialonly this isolated use was repeated by other writers during the rest of the Middle Ages. The first extensive use of 'BC' (hundreds of times) occurred in Fasciculus Temporum by Werner Rolevinck in 1474, alongside years of the world (anno mundi).


          


          Other historical and theological works
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          Bede lists his works in an autobiographical note at the end of his Ecclesiastical History. He clearly considered his commentaries on many books of the Old and New Testaments as important; they come first on this list and dominate it in sheer number. These commentaries reflect the biblical focus of monastic life. "I spent all my life," he wrote, "in this monastery, applying myself entirely to the study of Scriptures." Bedes poem The Great Forerunner of the Morn, written originally in Latin and translated into English by renowned hymn translator John Mason Neale in 1854, is still sung today as a hymn set to various tunes.


          As Chapter 66 of his On the Reckoning of Time, in 725 Bede wrote the Greater Chronicle (chronica maiora), which sometimes circulated as a separate work. For recent events the Chronicle, like his Ecclesiastical History, relied upon Gildas, upon a version of the Liber pontificalis current at least to the papacy of Pope Sergius I (687-701), and other sources. For earlier events he drew on Eusebius's Chronikoi Kanones. The dating of events in the Chronicle is inconsistent with his other works, using the era of creation, the anno mundi.


          His other historical works included lives of the abbots of Wearmouth and Jarrow, as well as lives in verse and prose of Saint Cuthbert of Lindisfarne. In his Letter on the Death of Bede, Cuthbert, monk and later Abbot of Jarrow, describes Bede as still writing on his deathbed, working on a translation into Old English of the Gospel of John and on Isidore of Seville's On the Nature of Things.
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          Scientific writings


          The noted historian of science, George Sarton, called the eighth century "The Age of Bede"; clearly Bede must be considered as an important scientific figure. He wrote several major works: a work On the Nature of Things, modeled in part after the work of the same title by Isidore of Seville; a work On Time, providing an introduction to the principles of Easter computus; and a longer work on the same subject; On the Reckoning of Time, which became the cornerstone of clerical scientific education during the so-called Carolingian renaissance of the ninth century. He also wrote several shorter letters and essays discussing specific aspects of computus and a treatise on grammar and on figures of speech for his pupils.


          On the Reckoning of Time ( De temporum ratione) included an introduction to the traditional ancient and medieval view of the cosmos, including an explanation of how the spherical earth influenced the changing length of daylight, of how the seasonal motion of the Sun and Moon influenced the changing appearance of the New Moon at evening twilight, and a quantitative relation between the changes of the Tides at a given place and the daily motion of the moon. Since the focus of his book was calculation, Bede gave instructions for computing the date of Easter and the related time of the Easter Full Moon, for calculating the motion of the Sun and Moon through the zodiac, and for many other calculations related to the calendar. He gives some information about the months of the Anglo-Saxon calendar in chapter XV. Any codex of Bede's Easter cycle is normally found together with a codex of his "De Temporum Ratione".


          For calendric purposes, Bede made a new calculation of the age of the world since the Creation. Due to his innovations in computing the age of the world, he was accused of heresy at the table of Bishop Wilfred, his chronology being contrary to accepted calculations. Once informed of the accusations of these "lewd rustics," Bede refuted them in his Letter to Plegwin.


          His works were so influential that late in the ninth century Notker the Stammerer, a monk of the Monastery of St. Gall in Switzerland, wrote that "God, the orderer of natures, who raised the Sun from the East on the fourth day of Creation, in the sixth day of the world has made Bede rise from the West as a new Sun to illuminate the whole Earth".
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          Vernacular poetry


          According to his disciple Cuthbert, Bede was also doctus in nostris carminibus ("learned in our songs"). Cuthbert's letter on Bede's death, the Epistola Cuthberti de obitu Bedae, moreover, commonly is understood to indicate that Bede also composed a five line vernacular poem known to modern scholars as Bedes Death Song


          
            	And he used to repeat that sentence from St. Paul It is a fearful thing to fall into the hands of the living God, and many other verses of Scripture, urging us thereby to awake from the slumber of the soul by thinking in good time of our last hour. And in our own language,for he was familiar with English poetry,speaking of the souls dread departure from the body:

          


          
            
              	
                Facing that enforced journey, no man can be


                More prudent than he has good call to be,

                If he consider, before his going hence,

                What for his spirit of good hap or of evil

                After his day of death shall be determined.

              

              	
                Fore m nedfere nnig wiore


                onc snottora on him earf si

                to ymbhycgenne r his hinionge

                hwt his gast godes oe yfles

                fter dea dge doemed wiore.:

              
            

          


          As Opland notes, however, it is not entirely clear that Cuthbert is attributing this text to Bede: most manuscripts of the letter do not use a finite verb to describe Bede's presentation of the song, and the theme was relatively common in Old English and Anglo-Latin literature. The fact that Cuthbert's description places the performance of the Old English poem in the context of a series of quoted passages from Sacred Scripture, indeed, might be taken as evidence simply that Bede also cited analogous vernacular texts. On the other hand, the inclusion of the Old English text of the poem in Cuthberts Latin letter, the observation that Bede "was learned in our song," and the fact that Bede composed a Latin poem on the same subject all point to the possibility of his having written it. By citing the poem directly, Cuthbert seems to imply that its particular wording was somehow important, either since it was a vernacular poem endorsed by a scholar who evidently frowned upon secular entertainment or because it is a direct quotation of Bedes last original composition.
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          Manuscript tradition


          There are two surviving manuscripts written within a few years of Bede's death:


          
            	St Petersburg Bede


            	Cambridge University Library MS.

          


          After this, there is a gap of some 50 years. Manuscripts written before AD 900 include:


          
            	Corbie MS, Bibliotheque Nationale, Paris


            	St. Gall Monastery Library

          


          Copies are sparse throughout the 10th century and for much of the 11th century. The greatest number of copies of Bede's work was made in the 12th century, but there was a significant revival of interest in the 14th and 15th centuries. Many of the copies are of English provenance, but also surprisingly many are Continental. Bede's collected works were published in Patrologia Latina vols. 90-95, but this edition was "bad on a monumental scale, and included more spuria than any previous edition".


          Palatine Library:


          
            	De natura rerum {CPL 1343} [685]/1


            	De tabernaculo {CPL 1345} [245]/1


            	Commentarius in Parabolas Salomonis {CPL 1351} [759]/1


            	In Marci evangelium expositio {CPL 1355} [247]/1


            	In Lucae evangelium expositio {CPL 1356} [242], 1ra-157va. excerpts , passim


            	Super epistolas catholicas expositio {CPL 1362} [246], 1r-80r. [947], 92r-99r {RB 1639: Beda abbrev.}. excerpt (prologue to 2.Ioh.) , 8ra


            	Homilies {CPL 1367} , passim; [563], passim. Hom. I 3 [193], 258ra-vb (exc.); hom. I 8 [193], 166ra-vb (exc.); hom. I 9 [193], 164rb-165ra (exc.); hom. I 12 [193], 177va-179ra; hom. I 15 [193], 174ra-175vb


            	Liber hymnorum {CPL 1372} Hymnus 1 [809]/4


            	De schematibus et tropis {CPL 1567} [345]/1 (exc.)


            	De temporibus liber {CPL 2318} [685]/2


            	De temporum ratione {CPL 2320} [685]/3

          


          


          Veneration


          Pilgrims were claiming miracles at Bede's grave only fifty years after his death. His body was transferred to Durham Cathedral in the mid-11th century and to its present location in the Galilee Chapel there in 1370. It is likely that his remains are authentic. Other relics were claimed by York, Glastonbury and Fulda.


          His scholarship and importance to Catholicism were recognised in 1899 when he was declared the only English Doctor of the Church as St Bede The Venerable. He is also the only Englishman in Dante's Paradise ( Paradiso' X.130), mentioned among theologians and doctors of the church in the same canto as Isidore of Seville and the Scot Richard of St. Victor.
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          Bees are flying insects closely related to wasps and ants. Bees are a monophyletic lineage within the superfamily Apoidea, presently classified by the unranked taxon name Anthophila. There are nearly 20,000 known species of bee, in nine recognized families, though many are undescribed and the actual number is probably higher. They are found on every continent except Antarctica, in every habitat on the planet that contains insect-pollinated flowering plants.


          


          Introduction
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          Bees are adapted for feeding on nectar and pollen, the former primarily as an energy source, and the latter primarily for protein and other nutrients. Most pollen is used as food for larvae.


          Bees have a long proboscis (a complex "tongue") that enables them to obtain the nectar from flowers. They have antennae almost universally made up of thirteen segments in males and twelve in females, as is typical for the superfamily. Bees all have two pairs of wings, the hind pair being the smaller of the two; in a very few species, one sex or caste has relatively short wings that make flight difficult or impossible, but none is wingless.


          The smallest bee is the dwarf bee (Trigona minima), about 2.1 mm (5/64") long. The largest bee in the world is Megachile pluto, which can grow to a size of 39 mm (1.5"). Member of the family Halictidae, or sweat bees, are the most common type of bee in the Northern Hemisphere, though they are small and often mistaken for wasps or flies.


          The best-known bee species is the Western honey bee, which, as its name suggests, produces honey, as do a few other types of bee. Human management of this species is known as beekeeping or apiculture.


          Bees are the favorite meal of Merops apiaster, the bee-eater bird. Other common predators are kingbirds, mockingbirds, bee wolves, and dragonflies.


          


          Pollination
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          Bees play an important role in pollinating flowering plants, and are the major type of pollinator in ecosystems that contain flowering plants. Bees either focus on gathering nectar or on gathering pollen depending on demand, especially in social species. Bees gathering nectar may accomplish pollination, but bees that are deliberately gathering pollen are more efficient pollinators. It is estimated that one third of the human food supply depends on insect pollination, most of which is accomplished by bees, especially the domesticated Western honey bee. Contract pollination has overtaken the role of honey production for beekeepers in many countries. Monoculture and the massive decline of many bee species (both wild and domesticated) have increasingly caused honey bee keepers to become migratory so that bees can be concentrated in seasonally-varying high-demand areas of pollination.
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          Most bees are fuzzy and carry an electrostatic charge, which aids in the adherence of pollen. Female bees periodically stop foraging and groom themselves to pack the pollen into the scopa, which is on the legs in most bees, and on the ventral abdomen on others, and modified into specialized pollen baskets on the legs of honey bees and their relatives. Many bees are opportunistic foragers, and will gather pollen from a variety of plants, while others are oligolectic, gathering pollen from only one or a few types of plant. A small number of plants produce nutritious floral oils rather than pollen, which are gathered and used by oligolectic bees. One small subgroup of stingless bees, called " vulture bees," is specialized to feed on carrion, and these are the only bees that do not use plant products as food. Pollen and nectar are usually combined together to form a "provision mass", which is often soupy, but can be firm. It is formed into various shapes (typically spheroid), and stored in a small chamber (a "cell"), with the egg deposited on the mass. The cell is typically sealed after the egg is laid, and the adult and larva never interact directly (a system called " mass provisioning").


          Visiting flowers can be a dangerous occupation. Many assassin bugs and crab spiders hide in flowers to capture unwary bees. Other bees are lost to birds in flight. Insecticides used on blooming plants kill many bees, both by direct poisoning and by contamination of their food supply. A honey bee queen may lay 2000 eggs per day during spring buildup, but she also must lay 1000 to 1500 eggs per day during the foraging season, mostly to replace daily casualties, most of which are workers dying of old age. Among solitary and primitively social bees, however, lifetime reproduction is among the lowest of all insects, as it is common for females of such species to produce fewer than 25 offspring.


          The population value of bees depends partly on the individual efficiency of the bees, but also on the population itself. Thus, while bumblebees have been found to be about ten times more efficient pollinators on cucurbits, the total efficiency of a colony of honey bees is much greater, due to greater numbers. Likewise, during early spring orchard blossoms, bumblebee populations are limited to only a few queens, and thus are not significant pollinators of early fruit.


          


          Depopulation


          Recently, managed populations of western honey bees have experienced substantial declines. This has prompted investigations into the phenomenon amidst great concern over the nature and extent of the losses. One aspect of the problem is believed to be " Colony Collapse Disorder" but many of the losses outside the US are attributed to other causes. Pesticides used to treat seeds, such as Clothianidin and Imidacloprid, may also negatively impact honey bee populations. Other species of bees such as mason bees are increasingly cultured and used to meet the agricultural pollination need. Most native pollinators are solitary bees, which often survive in refuge in wild areas away from agricultural spraying, but may still be poisoned in massive spray programs for mosquitoes, gypsy moths, or other insect pests.


          


          Evolution
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          Bees, like ants, are a specialized form of wasp. The ancestors of bees were wasps in the family Crabronidae, and therefore predators of other insects. The switch from insect prey to pollen may have resulted from the consumption of prey insects that were flower visitors and were partially covered with pollen when they were fed to the wasp larvae. This same evolutionary scenario has also occurred within the vespoid wasps, where the group known as " pollen wasps" also evolved from predatory ancestors. Up until recently the oldest non-compression bee fossil had been Cretotrigona prisca in New Jersey amber and of Cretaceous age, a meliponine. A recently reported bee fossil, of the genus Melittosphex, is considered "an extinct lineage of pollen-collecting Apoidea sister to the modern bees", and dates from the early Cretaceous (~100 mya). Derived features of its morphology ( "apomorphies") place it clearly within the bees, but it retains two unmodified ancestral traits ( "plesiomorphies") of the legs (two mid-tibial spurs, and a slender hind basitarsus), indicative of its transitional status.


          The earliest animal-pollinated flowers were pollinated by insects such as beetles, so the syndrome of insect pollination was well established before bees first appeared. The novelty is that bees are specialized as pollination agents, with behavioural and physical modifications that specifically enhance pollination, and are generally more efficient at the task than beetles, flies, butterflies, pollen wasps, or any other pollinating insect. The appearance of such floral specialists is believed to have driven the adaptive radiation of the angiosperms, and, in turn, the bees themselves.


          Among living bee groups, the Dasypodaidae are now considered to be the most "primitive", and sister taxon to the remainder of the bees, contrary to earlier hypotheses that the "short-tongued" bee family Colletidae was the basal group of bees; the short, wasp-like mouthparts of colletids are the result of convergent evolution, rather than indicative of a plesiomorphic condition.


          


          Eusocial and semisocial bees
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          Bees may be solitary or may live in various types of communities. The most advanced of these are eusocial colonies found among the honey bees, bumblebees, and stingless bees. Sociality, of several different types, is believed to have evolved separately many times within the bees.


          In some species, groups of cohabiting females may be sisters, and if there is a division of labor within the group, then they are considered semisocial.


          If, in addition to a division of labor, the group consists of a mother and her daughters, then the group is called eusocial. The mother is considered the "queen" and the daughters are "workers". These castes may be purely behavioural alternatives, in which case the system is considered "primitively eusocial" (similar to many paper wasps), and if the castes are morphologically discrete, then the system is "highly eusocial".


          There are many more species of primitively eusocial bees than highly eusocial bees, but they have rarely been studied. The biology of most such species is almost completely unknown. The vast majority are in the family Halictidae, or "sweat bees". Colonies are typically small, with a dozen or fewer workers, on average. The only physical difference between queens and workers is average size, if they differ at all. Most species have a single season colony cycle, even in the tropics, and only mated females (future queens, or "gynes") hibernate (called diapause). A few species have long active seasons and attain colony sizes in the hundreds. The orchid bees include a number of primitively eusocial species with similar biology. Certain species of allodapine bees (relatives of carpenter bees) also have primitively eusocial colonies, with unusual levels of interaction between the adult bees and the developing brood. This is " progressive provisioning"; a larva's food is supplied gradually as it develops. This system is also seen in honey bees and some bumblebees.


          Highly eusocial bees live in colonies. Each colony has a single queen, many workers and, at certain stages in the colony cycle, drones. When humans provide the nest, it is called a hive. A honey bee hive can contain up to 40,000 bees at their annual peak, which occurs in the spring, but usually have fewer.


          


          Bumblebees


          Bumblebees (Bombus terrestris, B. pratorum, et al.) are eusocial in a manner quite similar to the eusocial Vespidae such as hornets. The queen initiates a nest on her own (unlike queens of honey bees and stingless bees which start nests via swarms in the company of a large worker force). Bumblebee colonies typically have from 50 to 200 bees at peak population, which occurs in mid to late summer. Nest architecture is simple, limited by the size of the nest cavity (pre-existing), and colonies are rarely perennial. Bumblebee queens sometimes seek winter safety in honey bee hives, where they are sometimes found dead in the spring by beekeepers, presumably stung to death by the honey bees. It is unknown whether any survive winter in such an environment.


          


          Stingless bees


          Stingless bees are very diverse in behaviour, but all are highly eusocial. They practice mass provisioning, complex nest architecture, and perennial colonies.


          


          Honey bees


          The true honey bees (genus Apis) have arguably the most complex social behaviour among the bees. The Western (or European) honey bee, Apis mellifera, is the best known bee species and one of the best known of all insects.


          


          Africanized honey bee


          Africanized bees, also called killer bees, are a hybrid strain of Apis mellifera derived from experiments to cross European and African honey bees by Warwick Estevam Kerr. Several queen bees escaped his laboratory in South America and have spread throughout the Americas. Africanized honey bees are more defensive than European honey bees.


          


          Solitary and communal bees


          Most other bees, including familiar species of bee such as the Eastern carpenter bee (Xylocopa virginica), alfalfa leafcutter bee (Megachile rotundata), orchard mason bee (Osmia lignaria) and the hornfaced bee (Osmia cornifrons) are solitary in the sense that every female is fertile, and typically inhabits a nest she constructs herself. There are no worker bees for these species. Solitary bees typically produce neither honey nor beeswax. They are immune from acarine and Varroa mites (see diseases of the honey bee), but have their own unique parasites, pests and diseases.
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          Solitary bees are important pollinators, and pollen is gathered for provisioning the nest with food for their brood. Often it is mixed with nectar to form a paste-like consistency. Some solitary bees have very advanced types of pollen carrying structures on their bodies. A very few species of solitary bees are being increasingly cultured for commercial pollination.


          Solitary bees are often oligoleges, in that they only gather pollen from one or a few species/genera of plants (unlike honey bees and bumblebees which are generalists). No known bees are nectar specialists; many oligolectic bees will visit multiple plants for nectar, but there are no bees which visit only one plant for nectar while also gathering pollen from many different sources. Specialist pollinators also include bee species that gather floral oils instead of pollen, and male orchid bees, which gather aromatic compounds from orchids (one of the only cases where male bees are effective pollinators). In a very few cases only one species of bee can effectively pollinate a plant species, and some plants are endangered at least in part because their pollinator is dying off. There is, however, a pronounced tendency for oligolectic bees to be associated with common, widespread plants which are visited by multiple pollinators (e.g., there are some 40 oligoleges associated with creosotebush in the US desert southwest, and a similar pattern is seen in sunflowers, asters, mesquite, etc.)


          Solitary bees create nests in hollow reeds or twigs, holes in wood, or, most commonly, in tunnels in the ground. The female typically creates a compartment (a "cell") with an egg and some provisions for the resulting larva, then seals it off. A nest may consist of numerous cells. When the nest is in wood, usually the last (those closer to the entrance) contain eggs that will become males. The adult does not provide care for the brood once the egg is laid, and usually dies after making one or more nests. The males typically emerge first and are ready for mating when the females emerge. Providing nest boxes for solitary bees is increasingly popular for gardeners. Solitary bees are either stingless or very unlikely to sting (only in self defense, if ever).
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          While solitary females each make individual nests, some species are gregarious, preferring to make nests near others of the same species, giving the appearance to the casual observer that they are social. Large groups of solitary bee nests are called aggregations, to distinguish them from colonies.


          In some species, multiple females share a common nest, but each makes and provisions her own cells independently. This type of group is called "communal" and is not uncommon. The primary advantage appears to be that a nest entrance is easier to defend from predators and parasites when there are multiple females using that same entrance on a regular basis.


          


          Cleptoparasitic bees


          Cleptoparasitic bees, commonly called " cuckoo bees" because their behaviour is similar to cuckoo birds, occur in several bee families, though the name is technically best applied to the apid subfamily Nomadinae. Females of these bees lack pollen collecting structures (the scopa) and do not construct their own nests. They typically enter the nests of pollen collecting species, and lay their eggs in cells provisioned by the host bee. When the cuckoo bee larva hatches it consumes the host larva's pollen ball, and if the female cleptoparasite has not already done so, kills and eats the host larva. In a few cases where the hosts are social species, the cleptoparasite remains in the host nest and lays many eggs, sometimes even killing the host queen and replacing her.


          Many cleptoparasitic bees are closely related to, and resemble, their hosts in looks and size, (i.e., the Bombus subgenus Psithyrus, which are parasitic bumblebees that infiltrate nests of species in other subgenera of Bombus). This common pattern gave rise to the ecological principle known as " Emery's Rule". Others parasitize bees in different families, like Townsendiella, a nomadine apid, one species of which is a cleptoparasite of the dasypodaid genus Hesperapis, while the other species in the same genus attack halictid bees.


          


          Nocturnal bees


          Four bee families ( Andrenidae, Colletidae, Halictidae, and Apidae) contain some species that are crepuscular (these may be either the vespertine or matinal type). These bees have greatly enlarged ocelli, which are extremely sensitive to light and dark, though incapable of forming images. Many are pollinators of flowers that themselves are crepuscular, such as evening primroses, and some live in desert habitats where daytime temperatures are extremely high.


          


          Bee flight


          In his 1934 French book Le vol des insectes, M. Magnan wrote that he and a Mr. Saint-Lague had applied the equations of air resistance to bumblebees and found that their flight was impossible, but that "One shouldn't be surprised that the results of the calculations don't square with reality".


          In 1996 Charlie Ellington at Cambridge University showed that vortices created by many insects wings and non-linear effects were a vital source of lift; vortices and non-linear phenomena are notoriously difficult areas of hydrodynamics, which has made for slow progress in theoretical understanding of insect flight.


          In 2005 Michael Dickinson and his Caltech colleagues studied honey bee flight with the assistance of high-speed cinematography and a giant robotic mock-up of a bee wing. Their analysis revealed sufficient lift was generated by "the unconventional combination of short, choppy wing strokes, a rapid rotation of the wing as it flops over and reverses direction, and a very fast wing-beat frequency". Wing beat frequency normally increases as size decreases, but as the bee's wing beat covers such a small arc, it flaps approximately 230 times per second, faster than a fruitfly (200 times per second) which is 80 times smaller.


          


          Bees and humans


          Bees figure prominently in mythology (See Bee (mythology)) and have been used by political theorists as a model for human society. Journalist Bee Wilson states that the image of a community of honey bees "occurs from ancient to modern times, in Aristotle and Plato; in Virgil and Seneca; in Erasmus and Shakespeare; Tolstoy, as well as by social theorists Bernard Mandeville and Karl Marx."


          Despite the honey bee's painful sting and the stereotype of insects as pests, bees are generally held in high regard. This is most likely due to their usefulness as pollinators and as producers of honey, their social nature and their reputation for diligence. Bees are one of the few insects regularly used on advertisements, being used to illustrate honey and foods made with honey (such as Honey Nut Cheerios).


          In North America, yellowjackets and hornets, especially when encountered as flying pests, are often misidentified as bees, despite numerous differences between them. Although a bee sting can be deadly to those with allergies, virtually all bee species are non-aggressive if undisturbed and many cannot sting at all. In fact humans will often be a greater danger to the bees, as bees are often affected or even harmed by encounters with toxic chemicals in the environment (see Bees and toxic chemicals).
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                    	Division:
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                    	Magnoliopsida
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                    	Genus:
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                Fagus crenata - Japanese Beech

                Fagus engleriana - Chinese Beech

                Fagus grandifolia - American Beech

                Fagus hayatae - Taiwan Beech

                Fagus japonica - Japanese Blue Beech

                Fagus longipetiolata - South Chinese Beech

                Fagus lucida - Shining Beech

                Fagus mexicana - Mexican Beech or Haya

                Fagus orientalis - Oriental Beech

                Fagus sylvatica - European Beech


              
            

          


          Beech (Fagus) is a genus of ten species of deciduous trees in the family Fagaceae, native to temperate Europe and North America.


          The leaves of beech trees are entire or sparsely toothed, from 5-15 cm long and 4-10 cm broad. The flowers are small single-sex, wind-pollinated catkins, produced in spring shortly after the new leaves appear. The bark is smooth and light gray. The fruit is a small, sharply 3-angled nut 10-15 mm long, borne in pairs in soft-spined husks 1.5-2.5 cm long, known as cupules. The nuts are edible, though bitter with a high tannin content, and are called beechmast.


          Beech grows on a wide range of soil types, acid or basic, provided they are not waterlogged. The tree canopy casts dense shade, and carpets the ground with dense leaf litter, and the ground flora beneath may be sparse.


          Beech was a late entrant to Great Britain after the last glaciation, and may have been restricted to basic soils in the south of England. Today, beech is widely planted for hedging and in deciduous woodlands, and mature, regenerating stands occur throughout mainland Britain below about 650 m.


          The southern beeches Nothofagus previously thought closely related to beeches, are now treated as members of a separate family, Nothofagaceae. They are found in Australia, New Zealand, New Guinea, New Caledonia and South America.


          The beech blight aphid (Grylloprociphilus imbricator) is a common pest of beech trees. Beeches are also used as food plants by some species of Lepidoptera (see list of Lepidoptera that feed on beeches).


          


          Uses


          The beech most commonly grown as an ornamental tree is the European Beech (Fagus sylvatica), widely cultivated in North America as well as its native Europe. Many varieties are in cultivation, notably the weeping beech F. sylvatica 'Pendula', several varieties of Copper or purple beech, the fern-leaved beech F. sylvatica 'Asplenifolia', and the tricolour beech F. sylvatica 'roseomarginata'. The strikingly columnar Dawyck beech occurs in green, gold and purple forms, named after Dawyck Garden in the Scottish Borders, one of the four garden sites of the Royal Botanic Garden Edinburgh.


          The European species, Fagus sylvatica, yields a utility timber that is tough but dimensionally unstable. It is widely used for furniture framing and carcass construction, flooring and engineering purposes, in plywood and in household items like plates, but rarely as a decorative timber.


          Beech wood is an excellent firewood, easily split and burning for many hours with bright but calm flames. Chips of beech wood are used in the brewing of Budweiser beer as a fining agent. Beech logs are burned to dry the malts used in some German smoked beers, to give the beers their typical flavor.


          Beech wood is excellent for furnitures as well.


          Also, beech pulp is used as the basis for manufacturing a textile fibre known as Modal.


          The fruit of the beech, also called "Beechnuts", are found in the small burrs that drop from tree in Autumn. They are small and triangular, are edible, have a sweet taste and are highly nutritious. (~ 20% protein and also ~ 20% oil content). However, they do contain organic substances which are slightly toxic (it has been reported that eating approx. 50 nuts may make you ill) so that they should not be eaten in larger quantities. The oil pressed from them does not have this effect any more. It was in common use in Europe in times of abundant labor but scarce food sources, such as in Germany in the years immediately after World War II; people would go into the woods and collect beechnuts, then swap them for oil at small private or community-owned oil mills; the mill would keep and sell a certain percentage to cover its operating costs. As collecting beechnuts is time-consuming work, use of the oil dropped sharply when mass-produced oils became more available again.
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          The Beeching Axe is an informal name for the HM Government's attempt in the 1960s to reduce the cost of running railways in the United Kingdom. The name is that of the main author of The Reshaping of British Railways, Dr Richard Beeching. Although this report also proposed new modes of freight service and the modernisation of trunk passenger routes, it is remembered for recommending wholesale closure of what it considered little-used and unprofitable railway lines, the removal of stopping passenger trains and closure of local stations on other lines which remained open.


          The report was a reaction to significant losses which had begun in the 1950s as the expansion in road transport began to abstract passengers and goods from the railways; losses which continued to bedevil British Railways despite the introduction of the railway modernisation plan of 1955. Beeching proposed that only drastic action would save the railways from increasing losses in the future.


          However, successive governments were more keen on cost-saving rather than elements of the report requiring investment. More than 4,000 miles of railway and 3,000 stations closed in the decade following the report, a reduction of 25 per cent of route miles and 50 per cent of stations. To this day in railway circles and among older people, particularly in parts of the country that suffered most from cuts, Beeching's name is still synonymous with mass closure of railways and loss of many local services.


          


          Background


          


          Pre-Beeching closures


          Although Dr Beeching is commonly associated with railway closures, a significant number of lines had actually closed before the 1960s.


          After growing rapidly in the 19th century, the British railway system reached its height in the years immediately before the First World War. In 1913 there were 23,440 route miles of railway.


          After the war, the railways began to face competition from other modes of transport such as buses, cars, road haulage and air travel. Due to this, a modest number of railway lines were closed during the 1920 and 1930s. Most of these early closures were of short suburban lines which had fallen victim to competition to buses and trams which offered a more frequent service. An example of this was the Harborne Line in Birmingham, which closed to passengers in 1934.


          Also, a number of lines had been built by rival companies between the same places to compete with each other. With the grouping of railway companies in 1923, many of these duplicating lines became redundant and were closed. In total 1,264 miles of railway were closed to passengers between 1923 and 1939.


          With the onset of World War II, the railways gained a reprieve as they became essential to the war effort and were heavily used. By the time the railways were nationalised in 1948, they were in a substantially worn down condition, as little maintenance or investment was carried out during the war.


          


          Early closures under British Railways


          By the early 1950s, railway closures began again. The British Transport Commission (BTC) created the 'Branch Lines Committee' in 1949, with a remit to close the least used branch lines. Many of the most minor and little used lines were closed during this period. However some secondary cross country lines were closed as well such as the Midland and Great Northern Joint Railway in East Anglia, which was closed in 1959. In total 3,318 miles of railway were closed between 1948 and 1962.


          This period saw the beginnings of a closures protest movement led by the Railway Development Association, whose most famous member was the poet John Betjeman.


          


          Background to the Beeching Axe


          By the early 1950s, economic recovery and the end of fuel rationing meant the pre-war trends of increasing competition for the railways reasserted themselves as more people could afford cars and road haulage could compete for freight. The railways struggled to adapt. Britain's railways had fallen behind other countries. In an attempt to catch up, the British Transport Commission (BTC) unveiled the modernisation plan in 1955, which proposed to spend more than 1,240 million on modernising the railways, replacing steam with diesel and electric locomotives. The plan promised to win back traffic and restore the railways to profit by 1962. Much of the modernisation plan was approved.


          Traffic on the railways remained fairly steady during the 1950s, however the economics of the railway network steadily deteriorated. This was largely due to costs such as labour rising faster than income. Fares and freight charges were repeatedly frozen by the government in an attempt to control inflation and please the electorate.


          The result was that by 1955 income no longer covered operating costs, and the situation steadily worsened. Much of the money spent on the modernisation plan had been borrowed, and much was wasted. By the early 1960s the railways were in financial crisis. Operating losses increased to 68m in 1960, 87m in 1961, 104m in 1962 (more than 1 billion in 2005 money). The BTC could no longer pay interest on borrowed money, which worsened the financial problem. The government lost patience and looked for radical solutions.


          


          In tune with the mood of the early 1960s, the transport minister in Harold Macmillan's Conservative government was Ernest Marples, director of a road-construction company (his two-thirds shareholding was divested to his wife while he was a minister to avoid potential conflict of interests). Marples believed the future of transport lay with roads, that railways were a relic of the Victorian past.


          An advisory group known as the Stedeford Committee after its chairman, Sir Ivan Stedeford set up to report on the state of British transport and provide recommendations. Also on the committee was Richard Beeching, at the time technical director of ICI. He was later, in 1961, appointed chairman of the new British Railways Board. Stedeford and Beeching clashed on issues related to the latter's proposals to prune the rail infrastructure. In spite of questions in Parliament, Sir Ivan's report was never published and the proposals for the future of the railways that came to be known as the Beeching Plan were adopted by the government, resulting in the closure of a third of the rail network and the scrapping of a third of a million freight wagons.


          Beeching believed railways should be a business and not a public service, and that if parts of the railway system did not pay their waylike some rural branch linesthey should close. His reasoning was that once closed, the remaining system would be restored to profitability.


          


          Beeching I
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          When Beeching was chairman of British Railways he initiated a study of traffic flows on all the railway lines in the country.


          This study took place during the week ending 23 April 1962, two weeks after Easter, and concluded that 30 per cent of miles carried just 1 per cent of passengers and freight, and half of all stations contributed just 2 per cent of income.


          The "The Reshaping of British Railways" report (or Beeching I report) of 27 March 1963 proposed that of Britain's 18,000 miles (29000km) of railway, 6,000 miles (9700km) of mostly rural branch and cross-country lines should close. Further, many other rail lines should be kept open for freight only, and many lesser-used stations should close on lines that were to be kept open. The report was accepted by the Government.


          At the time, the controversial report was called the "Beeching Bombshell" or the "Beeching Axe" by the press. It sparked an outcry from communities that would lose their rail services, many of which (especially in the case of rural communities) had no other public transport.


          The government argued that many services could be provided more cheaply by buses, and promised that abandoned rail services would have their places taken by bus services.


          A significant part of the report proposed that British Rail electrify some major main lines and adopt containerized freight traffic instead of outdated and uneconomic wagon-load traffic. In general, politicians jumped at money-saving parts of the plan but were less enthusiastic about those parts that required expenditure. Some of those plans were eventually adopted, however, such as the creation of the Freightliner concept and further electrification of the West Coast Main Line from Crewe to Glasgow in 1974. Additionally the staff terms and conditions were improved over time.


          


          Rail closures by year
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          At its peak in 1950, British Railway's system was around 21,000 miles (33800km) and 6,000 stations. By 1975, the system had shrunk to 12,000 miles (19300km) of track and 2,000 stations; it has remained roughly this size thereafter.


          Closures of unremunerative lines had been ongoing throughout the 20th century. Numbers increased in the 1950s, as the Branchline Committee of BR also looked for uncontentious duplicated lines as candidates for closure. Approximately 3,000 miles (4800km) of line had already been closed between nationalisation and the publication of Beeching's report. After publication, however, the closure process was accelerated markedly.


          
            	1950....150 miles (240km) closed


            	1951....275 miles (440km) closed


            	1952....300 miles (480km) closed


            	1953....275 miles (440km) closed


            	1954 to 1957....500 miles (800km) closed


            	1958....150 miles (240km) closed


            	1959....350 miles (560km) closed


            	1960....175 miles (280km) closed


            	1961....150 miles (240km) closed


            	1962....780 miles (1260km) closed


            	Beeching report published


            	1963....324 miles (521km) closed


            	1964....1058 miles (1702km) closed


            	1965....600 miles (965km) closed


            	1966....750 miles (1207km) closed


            	1967....300 miles (480km) closed


            	1968....400 miles (640km) closed


            	1969....250 miles (400km) closed


            	1970....275 miles (440km) closed


            	1971....23 miles (37km) closed


            	1972....50 miles (80km) closed


            	1973....35 miles (56km) closed


            	1974....0 miles (0km) closed

          


          


          Recommendations not implemented


          Not all the recommended closures were implemented; a number of lines were kept open for political reasons. For example, lines through the Scottish Highlands such as the Far North Line and the West Highland Line, although listed for closure, were kept open, in part because of pressure from the powerful Highland lobby. The Central Wales Line was said to have been kept open because it passed through so many marginal constituencies that no-one dared to close it .


          In addition, lines such as the Tamar Valley Line in Cornwall were kept open because the local roads were poor.


          Some lines not recommended for closure were eventually closed, such as the Woodhead Line between Manchester and Sheffield in 1981, after the freight traffic on which it had relied on declined.
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          Beeching II


          In 1964, Dr Beeching issued a second, less well-known, report "The Development of the Major Railway Trunk Routes", widely known as "Beeching II", which went even further than the first report. The report singled out lines that were believed to be worthy of continued large-scale investment.


          Essentially, it proposed all lines other than inter-city routes and important commuter lines around cities had little future and should close. The map on the right shows that if the report had been implemented, the railway would have been cut to 7,000 miles (11,260 km), leaving Britain with little more than a skeletal system, large parts of the country including much of Wales, Northern Scotland, Yorkshire, East Anglia and the South West of England largely devoid of railways. The entire East Coast Main Line north of Newcastle was included for closure, which would have left the West Coast route via Carlisle as England's only rail link with Glasgow and Edinburgh and what little would be left of the Scottish rail network beyond.


          The report was seen as a step too far and rejected by the Labour government and Dr Beeching resigned in 1965. Although politicians were responsible for rail closures, Dr Beeching's name has become synonymous with them ever since.


          


          Changing attitudes and policies


          It was in 1964, that a Labour government was elected under Prime Minister Harold Wilson. During the election campaign, Labour promised to halt the rail closures if elected. Once elected, however, they quickly backtracked on this promise, and the closures continued, at a faster rate than under the previous administration and until the end of the decade.


          In 1965, Barbara Castle was appointed transport minister and she decided that at least 11,000 route miles (17,700 km) would be needed for the foreseeable future and that the railway system should be stabilised at around this size.


          Towards the end of the 1960s it became increasingly clear that rail closures were not producing the promised savings or bringing the rail system out of deficit, and were unlikely ever to do so. Mrs. Castle also stipulated that some rail services that could not pay their way but had a valuable social role should be subsidised. However, by the time the legislation allowing this was introduced into the 1968 Transport Act, (Section 39 of this Act made provision for a subsidy to be paid by the Treasury for a three year period) many of the services and railway lines that would have qualified and benefited from these subsidies, had already been closed or removed, thus lessening the impact of the legislation. Nevertheless, a number of branch lines were saved by this legislation.


          


          Overview


          The closures failed in their main purpose of trying to restore the railways to profitability, with the promised savings failing to materialise. By closing almost a third of the rail network, Beeching managed to achieve a saving of just 30 million, whilst overall losses were running in excess of 100 million. These losses were mainly because the branch lines acted as feeders to the main lines and this feeder traffic was lost when the branches closed. This in turn meant less traffic and less income for the increasingly vulnerable main lines. The assumption at the time was that car owners would drive to the nearest railhead (which was usually the junction where the closed branch line would otherwise have taken them) and continue their journey onwards by train, but in practice, having once left home in their cars, they used them for the whole journey.


          Another reason for Beeching plan's not achieving any great savings is that many of the closed lines only ran at a small deficit, some lines such as the Sunderland to West Hartlepool line cost only 291 per mile to operate, and so closing them made little difference to the overall deficit. Whereas (perhaps ironically) the busiest commuter routes have always lost the greatest amount of money, which even Beeching realised would be a political and practical "disaster" to close.


          The use of light railway concepts, already in use on some branch lines at the time of the report, was ignored by Beeching. Such concepts have since been successfully utilised by British Rail and its successors on lesser-used lines that survived the axe (such as the line from Ipswich to Lowestoft which survives as a "basic railway"). Indeed there is little in the Beeching report regarding general economies (in administration costs, working practices and so on). For example a number of the stations which were closed (such as those on the Mansfield line, above) were fully staffed eighteen hours a day, served by steam trains which Beeching notes cost much more to run than the new diesel units and ran on lines which were controlled by multiple ancient signalboxes (again fully staffed, often throughout the day).


          In retrospect many of the specific Beeching closures can be seen as very short-sighted, in that the routes would now be heavily used or even important trunk routes. The Settle to Carlisle line was threatened with closure, reprieved and now handles more traffic (both passenger and freight) than any time in its history. The Great Central Main Line, the last trunk route built in Britain until the opening of High Speed 1 in 2007, was intended to provide a link to the north of England with a proposed Channel Tunnel. It was built to the wider Continental loading gauge and constructed to the same standards as a modern high speed line, with no level crossings and curves and gradients kept to an absolute minimum. This line closed in stages between 1966 and 1969 after just 60 years of service. 28 years later the Channel Tunnel opened (with initial construction beginning only 5 years after the GCML closed). Since the opening of the Channel Tunnel and High Speed 1, there has been discussion about ' High Speed 2' linking the tunnel to the North of England. Much of the GCML route has been levelled or built on (see below).


          


          Failures of bus-substitution


          The " bustitution" policy which replaced rail services with buses also failed. In many cases the replacement bus services were far slower and less convenient than the train services they were meant to replace, resulting in them being extremely unpopular with the public. As a consequence of this, most of the replacement bus services only lasted a few years before they were removed due to a lack of patronage, thus effectively leaving large parts of the country without any means of public transport. In practice, this policy proved unsuccessful, as the travelling public never saw a bus service as a suitable replacement for a rail service.


          


          Final closures under Beeching


          The closures were brought to a halt in the early 1970s when it became apparent that they were not useful, that the benefit of the small amount of money saved by closing railways was outweighed by the congestion and pollution caused by increasing reliance on cars which followed, and also by the general public's hatred of the cuts. The 1973 oil crisis proved to be the final end of large scale railway closures, as it highlighted the problems of relying entirely upon oil dependent road transport.


          One of the last major railway closures (and possibly one of the most controversial) resulting from the Beeching Axe was of the 98-mile-long (158km) Waverley Route main line between Carlisle, Hawick and Edinburgh, in 1969; plans have since been made in 2006 with the approval of the Scottish Parliament to re-open a significant section of this line. With a few exceptions, after the early 1970s proposals to close other lines were met with vociferous public opposition and were quietly shelved; this opposition stemmed from the public's experience of the many line closures during the main years of the cuts in the mid and late 1960s. Today, Britain's railways, like nearly every other railway system in the world, still run at a deficit and require subsidies.


          


          Disposals of land and structures


          Notwithstanding the positive environmental implications of a reopening, many of the areas along these routes have expanded and grown over the last 40 years. Where some lines were not profitable in 1963 (on a backdrop of falling passenger numbers and a rise in car use on uncongested roads) they could well be profitable now, or at least could have a desirable impact on reducing road congestion, pollution and congestion on the railway lines that have remained open, and thus be worth operating with a government subsidy. However, in many instances it would be prohibitively expensive for lines closed by the Beeching Axe to be reopened; although it was not stipulated in the report, since Beeching there has been a policy of disposing of surplus-to-requirements railway land. Therefore many bridges, cuttings and embankments have been removed and the land sold off for development; closed station buildings on remaining lines have often been either demolished or sold. This is as much a criticism of the policy since the Beeching closures of the wholesale disposal of former railway land rather than the protection of trackbeds using a system similar to the US Rail Bank scheme for possible future use.


          


          Serpell Report


          In the early 1980s, under the government of Margaret Thatcher, the possibility of more Beeching-style cuts was raised again, briefly. In 1983 Sir David Serpell, a civil servant who had worked with Dr Beeching, compiled what became known as the Serpell Report which called for more rail closures. The report was shown to have some serious weaknesses, such as the closure of the Midland Main Line (a busy route for coal transport to power stations) and the conversion of the Great Central Line to a bus route (politically unacceptable due to the area it served). The report met with fierce resistance from many quarters and, having lost credibility, it was quickly abandoned.


          


          Track rationalisation


          One effect of the Beeching closures which was not always immediately obvious was the single tracking of some formerly double track sections of line. In some cases - e.g. Princes Risborough (at one time the junction of four separate lines and an important railway town, after the closure of the GCR it was reduced to a single platform station) to Bicester singling was done but the line was re-doubled by Chiltern Railways in the early part of the 21st century. Another line which was singled was the line from Inverness to Dingwall which is now the major barrier to increasing the number of trains on the Far North Line from Inverness to Thurso and Wick. The West of England Main Line formerly an express route from London to the South-West, was singled and effectively reduced to a secondary cross-country line, since at national level it was viewed as duplicating the Great Western Main Line.


          Single tracking has caused problems. Traffic on the single-tracked Golden Valley Line between Cheltenham and Swindon and the Cotswold Line between Oxford and Worcester has increased to a point where redoubling is being considered. On the Cotswold line, there are now double the trains trying to run on the single track than in the 1960s after singling. As well as this, punctuality and reliability is worse on single lines- delays are added to delays where trains have to wait for a passing train to clear the single section. Finally, journey times are extended as waiting time and catch up time is added to the timetable. A journey from London to Worcester takes much longer now.


          


          Reopenings


          Since the Beeching cuts of the 1960s, traffic levels have grown significantly and in some areas this has become close to gridlock. In recent years there have been record levels of passengers on the railways. A modest number of the railway closures have therefore been reversed.


          In addition a small but significant number of closed stations have reopened, and passenger services been restored on lines where they had been removed. Many of these were in the urban metropolitan counties where Passenger Transport Executives have a role in promoting local passenger rail use.


          


          London


          After studies instigated by the now-defunct Greater London Council, the Snow Hill tunnel, south of Farringdon station, was reopened for passenger use in 1989, providing a link between the Midland Main Line, from St Pancras station, and the former Southern Railway, via London Bridge station. This line, named Thameslink, now provides the only north-south cross London rail link and it has been highly successful, providing a spine of service from Bedford to Brighton. Although its closure was not a Beeching cut, its success demonstrates the possibilities for rail expansion, in contradiction of Beeching's approach. The East London Line is re-opening a stretch of track that used to run into Broad Street.


          


          South


          Chandler's Ford in Hampshire opened its new railway station in 2003, which had closed as a result of the Axe in 1969


          


          East Midlands


          A notable reopening is the Robin Hood Line in Nottinghamshire, between Nottingham and Worksop via Mansfield, which reopened in the early 1990s. Previously Mansfield had been the largest town in Britain without a rail link.


          


          West Midlands


          In the West Midlands a new Birmingham Snow Hill station was opened in 1987 to replace the earlier Snow Hill station. The tunnel underneath Birmingham city centre that served the station was also reopened, along with the line towards Kidderminster and Worcester. This introduced a new service between Birmingham and London, terminating at Marylebone. The former line from Snow Hill to Wolverhampton has been reopened as the Midland Metro tram system. The line from Coventry to Nuneaton was reopened to passengers in 1988. Despite the successful and potential re-opening of many rail routes as light-rail and metro lines, the concept is still under-threat due to the varying popularity of these schemes with successive governments.


          


          South Wales


          Beeching saw South Wales as a declining industrial region. As a result, it lost the majority of its network. Since 1983 it has experienced a major rail revival, with 32 new stations such as Llanharan, and four lines reopened within 20 miles (32km) of each other: Abercynon Aberdare, Barry Bridgend, Bridgend Maesteg and the Ebbw Valley Line.


          


          Scotland


          In Scotland, the Edinburgh- Bathgate line, reopening in 1985, was the first success of a new policy introduced by the Thatcher government of experimental reopenings that would become permanent only if well-used. It was and did. Plans are now in hand to reopen the 15 mile section between Bathgate and Drumgelloch, which will restore the complete through route from Glasgow to Edinburgh via Bathgate. More recently, a four-mile (6.4km) section of the Argyle Line was reopened in December 2005, serving Chatelherault, Merryton and Larkhall for the first time since 1968. After several years of 'false' starts dating to the 1980s, the railway from Stirling to Alloa and Kincardine has been rejuvenated, and reopened on 19 May 2008, providing a passenger (and freight) route once again after a 40 year gap. A 35-mile (56km) stretch of the former Waverley Route between Edinburgh and Galashiels is expected to be reopened in 2011 now that funding has been approved. The closure of the line in 1969 left the Scottish Borders area without any rail links.


          


          Heritage railways
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          .


          Several lines have also reopened as heritage railways.
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          Beef is the culinary name for meat from bovines, especially domestic cattle (cows). Beef is one of the principal meats used in the cuisine of Australia, Europe and the Americas, and is also important in Africa, East Asia, and Southeast Asia. In the Middle East, lamb is usually preferred over beef. Beef is not normally eaten by the Hindu population in India as it is not allowed for religious reasons. It is also discouraged among some Buddhists.


          Beef muscle meat can be cut into steaks, pot roasts or short ribs, or it can be ground/minced. The blood is used in some varieties of blood sausage. Other parts which are eaten include the meaty tail, tongue, tripe from the stomach, various glandsparticularly the pancreas and thymusreferred to as sweetbreads, the heart, the brain (although forbidden where there is a danger of bovine spongiform encephalopathy, BSE), the liver, the kidneys, the tender testicles of the bull (known in the US as "calf fries", "prairie oysters", or " Rocky Mountain oysters"), intestines, and the udder. Beef bones are used for making soup stock.


          The better cuts are usually obtained from the steer; the heifer tends to be kept for breeding. Older animals are used for beef when they are past their reproductive prime. The meat from older cows and bulls is usually tougher, so it is frequently used for mince ( UK)/ ground beef (US). Cattle raised for beef may be allowed to roam free on grasslands, or may be confined at some stage in pens as part of a large feeding operation called a feedlot, where they are usually fed grain.


          The United States, Brazil, Japan and the People's Republic of China are the world's four largest consumers of beef. The world's largest exporters of beef are Australia, Brazil, Argentina and Canada. Beef production is also important to the economies of Uruguay, Nicaragua, Russia and Mexico.


          


          History


          The flesh of bovines has been eaten by hunters from prehistoric times, some of the earliest known cave paintings such as those of Lascaux show Aurochs in hunting scenes. Domestication of cattle occurred around 8000 BC,providing ready access to beef, milk and leather. Most cattle originated in the Old World with the exception of bison hybrids. Examples include the Wagyu from Japan, Ankole-Watusi from Egypt, and longhorn Zebu from the Indian subcontinent. Cattle were widely used for meat across the Old World. Some breeds were specifically bred to increase meat yield or improve texture like the Murray Grey, Angus or Wagyu, etc.


          


          Etymology


          After the Norman Conquest, the nobles who ruled England naturally used French words to refer to the meats they were served, so the animal called cu (cow) by the Anglo-Saxon peasantswho, it seems, rarely got to eat onewas called boeuf (cow) by the French nobleswho did not often deal with the live animalwhen it was served to them for dinner. This is one example of the common English dichotomy between the words for animals (with largely Germanic origins) and their meat (with Romanic origins) that is also found in such English word-pairs swine/pork and sheep/mutton.


          


          Cuts of beef


          Beef is first divided into primal cuts. These are basic sections from which steaks and other subdivisions are cut. Since the animal's legs and neck muscles do the most work, they are the toughest; the meat becomes more tender as distance from "hoof and horn" increases. Different countries have different cuts and names.


          See the external links section below for links to more beef cut charts and diagrams.


          


          American primal cuts
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          The following is a list of the American primal cuts, ordered front to back, then top to bottom. The short loin and the sirloin are sometimes considered as one section.


          


          Upper half


          
            	Chuck  one of the most common sources for hamburgers.


            	Rib  short ribs, rib eye steak.


            	Short loin  from which porterhouse steaks are cut.


            	Sirloin  less tender than short loin, but more flavorful.

              
                	Tenderloin  the most tender, from which filet mignon is served.


                	Top sirloin

              

            


            	Round  lean cut, moderately tough. Lack of fat and marbling does not allow round steak to tenderize quickly.

          


          


          Lower half


          
            	Brisket  often associated with barbecue beef brisket.


            	Shank  used primarily for stews and soups; it is not usually served any other way due to it being the toughest of the cuts.


            	Plate  produces types of steak such as the skirt steak [fajitas] and hanger steak. It is typically a cheap, tough, and fatty meat.


            	Flank  Long and flat, the flank steak's best known application is London broil. One of the most affordable steaks on the market, it is substantially tougher than the loin and rib steaks, therefore many flank recipes use marinades or moist cooking methods such as braising.

          


          


          


          British Prime Cuts
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            	Neck & clod


            	Chuck & blade


            	Rib


            	Silver loin


            	Rump


            	Silverside


            	Topside


            	Thick rib


            	Thin rib


            	Brisket


            	Shin


            	Flank


            	Thick flank


            	Leg

          


          


          Special beef designations
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            	Certified Angus Beef Certified Angus Beef (CAB) is a specification-based, branded-beef program which was founded in 1978 by Angus cattle producers in order to increase demand for their breed of cattle, by promoting the impression that Angus cattle has consistent, high-quality beef with superior taste. The brand is owned by the American Angus Association and its 35,000 rancher members. The terms "Angus Beef" or "Black Angus Beef" are loosely and commonly misused and/or confused with CAB; this is especially common in the foodservice industry. The brand or name Certified Angus Beef can't be legally used by an establishment that is not licensed to do so. However Black Simmental beef may also be included in the certified angus beef program.


            	Certified Hereford Beef is beef certified to have come from Hereford cattle.


            	Grass fed beef has been raised primarily on forage rather than in a feedlot.


            	Kobe beef: Cattle of the Wagyu breed raised and fattened in the hills above Kobe, Hyōgo Prefecture, Japan. During the fattening period, the cattle is hand-fed (using high-energy feed, including beer and beer mash) and hand-massaged for tenderness and high fat content.


            	Halal beef (and other food) has been certified to have been processed in a prescribed manner in accordance with Muslim dietary laws.


            	Kosher beef (and other food) has been certified to have been processed in a prescribed manner in accordance with Jewish dietary laws.


            	Organic beef is produced without hormones, pesticides, or other chemicals though requirements for labeling something "organic" vary widely.


            	The [image: ]European Union recognises the following Protected Designation of Origin beef brands

          


          
            	
              
                	[image: ]United Kingdom - Orkney Beef, Scotch Beef, Welsh Beef

              

            

          


          


          USDA beef grades
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          In the United States, the USDA operates a voluntary beef grading program. The meat processor pays for a trained USDA meat grader to grade whole carcasses at the abattoir. Users are required to comply with Food Safety and Inspection Service ( FSIS) grade labeling procedures. The official USDA grade designation can appear in one or any combination of the following ways: container markings, individual bags, legible roller brand appearing on the meat itself, or by a USDA shield stamp that incorporates the quality and/or yield grade.


          There are eight beef quality grades. The grades are based on two main criteria: the degree of marbling ( intramuscular fat) in the beef, and the age of the animal prior to slaughter. Some meat scientists object to the current scheme of USDA grading since it does not take tenderness into account. Most other countries' beef grading systems mirror the US model. Most beef offered for sale in supermarkets is graded choice or select. Prime beef is sold to hotels and upscale restaurants. Beef that would rate as Standard or leaner is almost never offered for grading.


          
            	U.S. Prime - Highest in quality and intramuscular fat, limited supply. Currently, only two percent of cuts sold are USDA certified Prime.


            	U.S. Choice - High quality, widely available in foodservice industry and retail markets.


            	U.S. Select (formerly "Good") - Leanest grade commonly sold, acceptable quality but less juicy and tender.


            	U.S. Standard - Lower quality yet economical, lacking marbling.


            	U.S. Commercial - Low quality, lacking tenderness, produced from older animals.


            	U.S. Utility


            	U.S. Cutter


            	U.S. Canner

          


          Utility, Cutter, and Canner grade are rarely used in foodservice operations and primarily obtained by processors and canners.


          Traditionally, beef sold in steakhouses and supermarkets has been advertised by its USDA grading; however, many restaurants and retailers have recently begun advertising beef on the strength of brand names and the reputation of a specific breed of cattle, such as black angus.


          


          Cooking and preparing beef


          The method of cooking beef is largely determined by the cut of beef to be cooked. For example, tender (and generally more expensive) cuts of meat benefit from fast, high-heat cooking while tough cuts benefit from a slower and longer cooking method.


          


          Cooking with dry heat
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          Tender cuts of beef from the loin and rib are best cooked via dry cooking methods, such as charcoal grilling, broiling, roasting, and sauting


          
            	Grilling is cooking the beef over or under a high radiant heat source, generally in excess of 650F (343C). This leads to searing of the surface of the beef, which creates a flavorful crust. In the U.S.A., Australia, Canada, and the UK grilling, particularly over charcoal, is sometimes known as "barbecuing", often shortened to "BBQ."

          


          
            	Broiling is similar to grilling, but specifically with the heat source above the meat.

          


          
            	Roasting is a particularly British way of cooking meat in a hot oven, producing roast beef. Liquid is not usually added; the beef may be basted by fat on the top, or by spooning hot fat from the oven pan over the top. A gravy may be made from the cooking juices, after skimming off excess fat.

          


          
            	Stirfrying is a Chinese and oriental way of cooking. Cooking oil with flavourings such as garlic, ginger and onions are put in a very hot wok. Then slices of meat are added, followed by ingredients which cook quicker: mixed vegetables, etc. The dish is ready when the ingredients are 'just cooked'.

          


          


          Internal temperature


          Grilled or roast beef can be cooked to various degrees, from very rare to well done. The degree of cooking corresponds to the temperature in the approximate centre of the meat, which can be measured with a meat thermometer.


          
            
              	Cooked:

              	Temperature

              	Description
            


            
              	Very rare

              	115  125F (46  52C)

              	Blood-red meat, soft, very juicy
            


            
              	Rare

              	125  130F (52  54C)

              	Red centre, gray surface, soft, juicy
            


            
              	Medium rare

              	130  140F (54  60C)

              	Pink throughout, gray-brown surface, often remains juicy
            


            
              	Medium

              	140  150F (60  66C)

              	Pink centre, becomes gray-brown towards surface
            


            
              	Medium well

              	150  160F (66  71C)

              	Thin line of pink, firm texture.
            


            
              	Well done

              	>160F (>71C)

              	Gray-brown throughout, tough texture.
            

          


          


          Cooking with moist heat


          Tougher cuts of beef from the round, brisket, flank, plate, shank, shin, leg, and chuck are best cooked by moist heat cooking methods, such as braising, pot roasting, and stewing. Some of the tougher cuts may be prepared with dry heat if they are first tenderized with a marinade, or cooked for a long time at a low temperature.


          
            	Stewing is simmering meat, whole or cut into bite-size pieces, in a water-based liquid with flavourings.

          


          
            	Braising is cooking meats, in a covered container, with small amounts of liquids (usually seasoned or flavored). Unlike stewing, braised meat is not fully immersed in liquid.

          


          Meat has usually been cooked in water which is just simmering; higher temperatures make meat tougher. Since thermostatic temperature control became available, cooking at temperatures well below boiling, 65C (149F) to 90C (194F), for prolonged periods has become possible; this is just hot enough to dissolve connective tissue and kill bacteria, with minimal toughening.


          


          Raw beef
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          Steak tartare is a French dish made from finely chopped or ground raw meat (often beef). It is often served with onions, capers, seasonings like fresh ground pepper and Worcestershire sauce, and sometimes raw egg. Kibbeh nayyeh is a similar Middle-Eastern dish. And, in Ethiopia, a ground raw meat dish called Kitfo is eaten.


          Carpaccio of beef is a thin slice of raw beef dressed with olive oil, lemon juice and seasoning. Often the beef is partially frozen before slicing to allow very thin slices to be cut.


          Yukhoe is a variety of hoe, raw dishes in Korean cuisine which is usually made from raw ground beef seasoned with various spices or sauces. The beef part used for yukhoe is tender rump steak. For the seasoning, soy sauce, sugar, salt, sesame oil, green onion, and ground garlic, sesame seed, black pepper and juice of bae ( Korean pear) are used. The yolk of a raw egg is mostly topped on the beef.


          


          Cured or smoked beef


          Bresaola is an air-dried salted beef that has been aged about 2-3 months until it becomes hard and a dark red, almost purple colour. It is lean, has a sweet, musty smell and is tender. It originated in Valtellina, a valley in the Alps of northern Italy's Lombardy region. Bndnerfleisch is a similar product from neighbouring Switzerland.


          Pastrami is often made from beef, the raw beef is salted, then partly dried and seasoned with various herbs and spices and smoked.


          Corned beef is a cut of beef cured or pickled in a seasoned brine. The "corn" in "corned beef" refers to the "corn" or grains of coarse salts used to cure it. The term "corned beef" can denote different styles of brine-cured beef, depending on the region. Some, like American-style corned beef, are highly seasoned and often considered delicatessen fare.


          


          Religious prohibitions


          Bovine cattle are considered sacred in Hinduism, and hence beef is not generally consumed by Hindus. Beef eating among Hindus is not considered a taboo in some parts of India like Kerala, and Coorg. Some historians, most notably Dr D N Jha, have argued that beef eating was never forbidden in Hindu societies starting with early Rig Vedic societies; the prohibition was introduced later for various socio-political motives.


          


          Nutrition and health


          Beef is rich in zinc, especially its shank and chuck parts.


          


          Health concerns


          A study released in 2007 by the World Cancer Research Fund reported strong evidence that red meat and processed meats are causes of bowel cancer and recommends that people eat less than 500grams (18oz) of cooked red meat weekly, and as little processed meat as possible. The report also recommends that average consumption in populations should not exceed 300grams (11oz) per week, stating that this goal "corresponds to the level of consumption of red meat at which the risk of colorectal cancer can clearly be seen to rise."


          The Harvard School of Public Health recommends that consumers eat red meat sparingly as it has high levels of undesirable saturated fats.


          [bookmark: .22Mad_cow_disease.22]


          "Mad cow disease"


          In 1984 the use of meat and bone meal in cattle feed resulted in the world's first outbreak of bovine spongiform encephalopathy (BSE or, colloquially, mad cow disease) in the United Kingdom. Eating beef from cattle with BSE is thought to have caused a variant of Creutzfeldt-Jakob disease ( vCJD) in about 131 cases (2003 June data) in the United Kingdom and a few in France. BSE is an illness that cattle can contract when they are fed infected animals (especially the brains and spinal cords). The perception of beef as potentially-lethal damaged the UK beef industry. Attempts to wipe out BSE in the UK by a slaughter-and-burn campaign further damaged the beef industry.


          Since then, other countries have had outbreaks of BSE:


          
            	In May 2003, after a cow with BSE was discovered in Alberta, Canada, the American border was closed to live Canadian cattle in May 2003 and reopened in early 2005.

          


          
            	Many countries stopped importing United States beef and beef products. On July 27, 2006 Japan allowed imports again.
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          Beekeeping (or apiculture, from Latin apis, bee) is the maintenance of honey bee colonies, commonly in hives, by humans. A beekeeper (or apiarist) keeps bees in order to collect honey and beeswax, for the purpose of pollinating crops, or to produce bees for sale to other beekeepers. A location where bees are kept is called an apiary.


          


          History of beekeeping


          


          Origins


          Globally, there are more than 20,000 species of wild bees, including many which are solitary or which rear their young in burrows and small colonies, like mason bees and bumblebees. Beekeeping, or apiculture, is concerned with the practical management of the social species of honey bees, which live in large colonies of up to 100,000 individuals. In Europe and America the species universally managed by beekeepers is the Western honey bee (Apis mellifera), which has several sub-species or regional varieties, such as the Italian bee (Apis mellifera ligustica ), European dark bee (Apis mellifera mellifera), and the Carniolan honey bee (Apis mellifera carnica). In the tropics, other species of social bee are managed for honey production, including Apis cerana.


          All of the Apis mellifera sub-species are capable of inter-breeding and hybridizing. Many bee breeding companies strive to selectively breed and hybridize varieties to produce desirable qualities: disease and parasite resistance, good honey production, swarming behaviour reduction, prolific breeding, and mild disposition. Some of these hybrids are marketed under specific brand names, such as the Buckfast Bee or Midnite Bee. The advantages of the initial F1 hybrids produced by these crosses include: hybrid vigor, increased honey productivity, and greater disease resistance. The disadvantage is that in subsequent generations these advantages may fade away and hybrids tend to be very defensive and aggressive.


          Other bee-breeders are trying to resurrect original native varieties such as the British Black, the French Black or the Danish Black bee on the grounds of preserving biodiversity and producing more gentle bees. This native bee movement is notable in the UK (British Isles Bee Breeding Association; BIBBA), in Ireland (Galtee Bee Breeding Group), and in Denmark.


          


          Wild honey harvesting


          Collecting honey from wild bee colonies is one of the most ancient human activities and is still practiced by aboriginal societies in parts of Africa, Asia, Australia, and South America. Some of the earliest evidence of gathering honey from wild colonies is from rock painting, dating to around 13,000 BC. Gathering honey from wild bee colonies is usually done by subduing the bees with smoke and breaking open the tree or rocks where the colony is located, often resulting in the physical destruction of the colony.


          


          Domestication of wild bees


          At some point humans began to domesticate wild bees in artificial hives made from hollow logs, wooden boxes, pottery vessels, and woven straw baskets or "skeps." The domestication of bees was well developed in Egypt and sealed pots of honey were found in the grave goods of Pharaohs such as Tutankhamun. Beekeeping was also documented by the Roman writers Virgil, Gaius Julius Hyginus, Varro, and Columella. Aspects of the lives of bees and beekeeping are discussed at length by Aristotle.


          Archaeologist Amihai Mazar of Jerusalem's Hebrew University said that findings in the ruins of the city of Rehov (with 2,000 residents at that time, Israelites and Canaanites) include 30 intact hives, 900 B.C., and evidence that an advanced honey industry existed in the Holy Land at the time of the Bible or 3,000 years ago. The beehives -- made of straw and unbaked clay-- were found in orderly rows, with 100 hives. Ezra Marcus, expert of Haifa University, said the finding was a glimpse of ancient beekeeping seen in texts and ancient art from the Near East. Religious practice was evidenced by an altar decorated with fertility figurines found alongside the hives.


          


          The study of honey bees


          For several thousand years of human beekeeping, human understanding of the biology and ecology of bees was very limited and riddled with superstition and folklore. Ancient observers thought that the queen bee was in fact a male, called "the king bee," and they had no understanding of how bees actually reproduced. It was not until the 18th century that European natural philosophers undertook the scientific study of bee colonies and began to understand the complex and hidden world of bee biology. Preeminent among these scientific pioneers were Swammerdam, Ren Antoine Ferchault de Raumur, Charles Bonnet, and the blind Swiss scientist Francois Huber. Swammerdam and Raumur were among the first to use a microscope and dissection to understand the internal biology of honey bees. Raumur was among the first to construct a glass walled observation hive to better observe activities within hives. He observed queens laying eggs in open cells, but still had no idea of how a queen was fertilized; nobody had ever witnessed the mating of a queen and drone and many theories held that queens were "self-fertile," while others believed that a vapor or "miasma" emanating from the drones fertilized queens without direct physical contact. Huber was the first to prove by observation and experiment that queens are physically inseminated by drones outside the confines of hives, usually a great distance away.


          Following Raumur's design, Huber built improved glass-walled observation hives and sectional hives which could be opened, like the leaves of a book, to inspect individual wax combs; this greatly improved the direct observation of activity within a hive. Although he became blind before he was twenty, Huber employed a secretary, Francois Burnens, to make daily observations, conduct careful experiments, and to keep accurate notes over a period of more than twenty years. Huber confirmed that a hive consists of one queen who is the mother of all the female workers and male drones in the colony. He was also the first to confirm that mating with drones takes place outside of hives and that queens are inseminated by a number of successive matings with male drones, high in the air at a great distance from their hive. Together, he and Burnens dissected bees under the microscope and were among the first to describe the ovaries and spermatheca, or sperm store, of queens as well as the penis of male drones. Huber is universally regarded as "the father of modern bee-science" and his "Nouvelles Observations sur Les Abeilles (or "New Observations on Bees, ) revealed all the basic scientific truths for the basics of the biology and ecology of honeybees.


          


          Invention of the moveable comb hive


          Early forms of honey collecting entailed the destruction of the entire colony when the honey was harvested. The wild hive was crudely broken into, using smoke to suppress the bees, the honeycombs were torn out and smashed up  along with the eggs, larvae and honey they contained. The liquid honey from the destroyed brood nest was crudely strained through a sieve or basket. This was destructive and unhygienic but for hunter-gatherer societies this did not matter, since the honey was generally consumed immediately and there were always more wild colonies to exploit. However, in settled societies, the destruction of the bee colony meant the loss of a valuable resource; this drawback persisted until the 19th Century, which made beekeeping both inefficient and something of a 'stop and start' activity. There could be no continuity of production and no possibility of selective breeding, since each bee colony was destroyed at harvest time, along with its precious queen. During the medieval period abbeys and monasteries were centers of beekeeping since beeswax was highly prized for candles and fermented honey was used to make alcoholic mead in areas of Europe where vines would not grow.
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          The 19th Century saw a revolution in beekeeping practice through the invention and perfection of the movable comb hive by Lorenzo Lorraine Langstroth, an Italian immigrant to the United States. Langstroth was the first person to make practical use of Huber's earlier discovery that there was a specific spatial measurement between the wax combs, later called 'the bee space', which bees would not block with wax, but kept as a free passage. Having determined this 'bee space' (between 5 -8 mm), Langstroth then designed a series of wooden frames within a rectangular hive box, carefully maintaining the correct bee space between successive frames, and found that the bees would build parallel honeycombs in the box without bonding them to each other or to the hive walls. This enables the beekeeper to slide any frame out of the hive for inspection, without harming the bees or the comb, protecting the eggs, larvae and pupae contained within the cells. It also meant that combs containing honey could be gently removed and the honey extracted without destroying the comb. The emptied honey combs could then be returned to the bees intact for refilling. Langstroth's classic book, The Hive and Honey-bee, published in 1853, described his rediscovery of the bee space and the development of his patent moveable comb hive.


          The invention of the moveable-comb-hive fostered the growth of commercial honey production on a large scale in both Europe and the USA.


          


          Evolution of hive designs


          Langstroth's design for moveable comb hives was seized upon by apiarists and inventors on both sides of the Atlantic and a wide range of moveable comb hives were designed and perfected in England, France, Germany and the United States. Classic designs evolved in each country: Dadant hives and Langstroth hives are still dominant in the USA; in France the De-Layens trough-hive became popular and in the UK a British National Hive became standard as late as the 1930s although in Scotland the smaller Smith hive is still popular. In some Scandinavian countries and in Russia the traditional trough hive persisted until late in the 20th Century and is still kept in some areas. However, the Langstroth and Dadant designs remain ubiquitous in the USA and also in many parts of Europe, though Sweden, Denmark, Germany, France and Italy all have their own national hive designs. Regional variations of hive evolved to reflect the climate, floral productivity and the reproductive characteristics of the various subspecies of native honey bee in each bio-region.


          The differences in hive dimensions are insignificant in comparison to the common factors in all these hives: they are all square or rectangular; they all use moveable wooden frames; they all consist of a floor, brood-box, honey-super, crown-board and roof. Hives have traditionally been constructed of cedar, pine, or cypress wood, but in recent years hives made from injection molded dense polystyrene have become increasingly important.


          Hives also use queen excluders between the brood-box and honey supers to keep the queen from laying eggs in cells next to those containing honey intended for consumption. Also, with the advent in the 20th century of mite pests, hive floors are often replaced for part of (or the whole) year with a wire mesh and removable tray.


          


          Pioneers of practical and commercial beekeeping


          The 19th Century produced an explosion of innovators and inventors who perfected the design and production of beehives, systems of management and husbandry, stock improvement by selective breeding, honey extraction and marketing. Preeminent among these innovators were:


          L. L. Langstroth, Revered as the "father of American apiculture", no other individual has influenced modern beekeeping practice more than Lorenzo Lorraine Langstroth. His classic book The Hive and Honey-bee was published in 1853.


          Moses Quinby, often termed 'the father of commercial beekeeping in the United States', author of Mysteries of Bee-Keeping Explained.


          Amos Root, author of the A B C of Bee Culture which has been continuously revised and remains in print to this day. Root pioneered the manufacture of hives and the distribution of bee-packages in the United States.


          A.J. Cook, author of The Bee-Keepers' Guide; or Manual of the Apiary, 1876.


          Dr. C.C. Miller was one of the first entrepreneurs to actually make a living from apiculture. By 1878 he made beekeeping his sole business activity. His book, Fifty Years Among the Bees, remains a classic and his influence on bee management persists to this day.


          Major Francesco De Hruschka was an Italian military officer who made one crucial invention that catalyzed the commercial honey industry. In 1865 he invented a simple machine for extracting honey from the comb by means of centrifugal force. His original idea was simply to support the comb in a metal framework and then spin it around within a container to collect the honey as it was thrown out by centrifugal force. This meant that honeycombs could be returned to the hive undamaged but empty  saving the bees a vast amount of work, time and materials. This single invention greatly improved the efficiency of honey harvesting and catalysed the modern honey industry.


          


          Traditional beekeeping


          


          Fixed frame hives
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          There are considerable regional variations in the type of hive in which bees are kept. A hive is a set of rectangular wooden boxes filled with moveable wood or plastic frames, each of which holds a sheet of wax or plastic foundation. The bees build cells upon the sheets of foundation to create complete honeycombs. Foundation comes in two cell-sizes: worker foundation, which enables the bees to create small, hexagonal worker cells; and drone foundation, which allows the bees to build much larger drone cells, for the production of male bees.


          The bottom box, or brood chamber, contains the queen and most of the bees; the upper boxes, or supers, contain just honey. Only the young nurse bees can produce wax flakes which they secrete from between their abdominal plates; they build honeycomb using the artificial wax foundation as a starting point, after which they may raise brood or deposit honey and pollen in the cells of the comb. These frames can be freely manipulated and honey supers with frames full of honey can be taken and extracted for their honey crop.


          


          Modern beekeeping


          


          Movable frame hives


          In the USA, the Langstroth hive is commonly used. The Langstroth was the first successful top-opened hive with movable frames, and other designs of hive have been based on it. Langstroth hive was however a descendant of Jan Dzierzons Polish hive designs. In the United Kingdom, the most common type of hive is the British National Hive, but it is not unusual to see some other sorts of hive (Smith, Commercial and WBC, rarely Langstroth). Straw skeps, bee gums, and unframed box hives are now unlawful in most US states, as the comb and brood cannot be inspected for diseases. However, straw skeps are still used for collecting swarms by hobbyists in the UK, before moving them into standard hives.


          


          Top bar hives


          A few hobby beekeepers are adopting various top bar hives of the type commonly found in Africa. These have no frames and the honey filled comb is not returned to the hive after extraction, as it is in the Langstroth hive. Because of this, the production of honey in a top bar hive is only about 20% that of a Langstroth hive, but the initial costs and equipment requirements are far lower. Top-bar hives also offer some advantages in interacting with the bees and the amount of weight that must be lifted is greatly reduced. Top Bar Hives are being widely used in developing countries in Africa and Asia as a result of the 'Bees For Development' program.


          


          Protective clothing
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          While knowledge of the bees is the first line of defense, most beekeepers also wear some protective clothing. Novice beekeepers usually wear gloves and a hooded suit or hat and veil. Experienced beekeepers sometimes elect not to use gloves because they inhibit delicate manipulations. The face and neck are the most important areas to protect, so most beekeepers will at least wear a veil.


          Defensive bees are attracted to the breath, and a sting on the face can lead to much more pain and swelling than a sting elsewhere, while a sting on a bare hand can usually be quickly removed by fingernail scrape to reduce the amount of venom injected.


          The protective clothing is generally light coloured (but not colourful) and of a smooth material. This provides the maximum differentiation from the colony's natural predators (bears, skunks, etc.) which tend to be dark-colored and furry.


          


          Smoker
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          Smoke is the beekeeper's third line of defense. Most beekeepers use a "smoker"  a device designed to generate smoke from the incomplete combustion of various fuels. Smoke calms bees; it initiates a feeding response in anticipation of possible hive abandonment due to fire. Smoke also masks alarm pheromones released by guard bees or when bees are squashed in an inspection. The ensuing confusion creates an opportunity for the beekeeper to open the hive and work without triggering a defensive reaction. In addition, when a bee consumes honey the bee's abdomen distends, supposedly making it difficult to make the necessary flexes to sting, though this has not been tested scientifically.


          Smoke is of questionable use with a swarm, because swarms do not have honey stores to feed on in response. Usually smoke is not needed, since swarms tend to be less defensive, as they have no stores to defend, and a fresh swarm will have fed well from the hive.


          Many types of fuel can be used in a smoker as long as it is natural and not contaminated with harmful substances. These fuels include hessian, pine needles, corrugated cardboard, and mostly rotten or punky wood. Some beekeeping supply sources also sell commercial fuels like pulped paper and compressed cotton, or even aerosol cans of smoke.


          Some bee keepers are using "liquid smoke" as a safer, more convenient, alternative. It is a water-based solution that is sprayed onto the bees from a plastic spray bottle.


          


          Beekeeping in the United States


          


          Development of beekeeping in the United States


          John Harbison, originally from Pennsylvania, successfully brought bee keeping to the US west coast in the 1860s, in an area now known as Harbison Canyon, California, and greatly expanded the market for honey throughout the country.


          Beekeeping was traditionally practiced for the bees' honey harvest, although nowadays crop pollination service can often provide a greater part of a commercial beekeeper's income. Other hive products are pollen, royal jelly, and propolis, which are also used for nutritional and medicinal purposes, and beeswax, which is used in candle making, cosmetics, wood polish, and for modelling. The modern use of hive products has changed little since ancient times.


          Western honey bees are not native to the Americas. American, Australian, and New Zealand colonists imported honey bees from Europe, partly for honey and partly for their usefulness as pollinators. The first honey bee species imported were likely European dark bees. Later Italian bees, Carniolan honey bees and Caucasian bees were added.


          Western honey bees were also brought to the Primorsky Krai in Russia by Ukrainian settlers around 1850s. These Russian honey bees that are similar to the Carniolan bee were imported into the U.S. in 1990. The Russian honey bee has shown to be more resistant to the bee parasites Varroa destructor and Acarapis woodi.


          Before the 1980s, most U.S. hobby beekeepers were farmers or relatives of a farmer, lived in rural areas, and kept bees with techniques passed down for generations. The arrival of tracheal mites in the 1980s and varroa mites and small hive beetles in the 1990s led to the discontinuation of the practice by most of these beekeepers as their bees could not survive among these new parasites.


          In Asia, other species of Apis exist which are used by local beekeepers for honey and beeswax. Non-Apis species of honey bees, known collectively as melipolines or stingless bees, have also been kept from antiquity in Australia and Central America, although these traditions are dying, and some of the meliponine species used are endangered.


          


          Types of beekeepers
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          Beekeepers generally categorize themselves as:


          
            	Commercial beekeeper  Beekeeping is the primary source of income.


            	Sideliner  Beekeeping is a secondary source of income.


            	Hobbyist  Beekeeping is not a significant source of income.

          


          Some southern U.S. and southern hemisphere (New Zealand) beekeepers keep bees primarily to raise queens and package bees for sale. In the U.S., northern beekeepers can buy early spring queens and 3- or 4-pound packages of live worker bees from the South to replenish hives that die out during the winter, although this is becoming less practical due to the spread of the Africanized bee.


          In cold climates commercial beekeepers have to migrate with the seasons, hauling their hives on trucks to gentler southern climates for better wintering and early spring build-up. Many make "nucs" (small starter or nucleus colonies) for sale or replenishment of their own losses during the early spring. In the U.S. some may pollinate squash or cucumbers in Florida or make early honey from citrus groves in Florida, Texas or California. The largest demand for pollination comes from the almond groves in California. As spring moves northward so do the beekeepers, to supply bees for tree fruits, blueberries, strawberries, cranberries and later vegetables. Some commercial beekeepers alternate between pollination service and honey production but usually cannot do both at the same time.


          In the Northern Hemisphere, beekeepers may harvest honey from July until October, according to the honey flows in their area. Good management requires keeping the hive free of pests and disease, and ensuring that the bee colony has room in the hive to expand. Chemical treatments, if used for parasite control, must be done in the off-season to avoid any honey contamination. Success for the hobbyist also depends on locating the apiary so bees have a good nectar source and pollen source throughout the year.


          In the Southern Hemisphere, beekeeping is an all-the-year-round enterprise, although in cooler areas (to the south of Australia and New Zealand) the activity may be minimal in the winter (May to August). Consequently, the movement of commercial hives is more localized in these areas.


          


          Bee rentals and migratory beekeeping
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          After the winter of 1907, US beekeeper Nephi Miller decided to try moving his hives to different areas of the country to increase their productivity during winter. Since then, "migratory beekeeping" has become widespread in America. It is a crucial element of US agriculture, which could not produce anywhere near its current levels with native pollinators alone. Beekeepers earn much more from renting their bees out for pollination than they do from honey production.


          One major US beekeeper reports moving his hives from Idaho to California in January to prepare for almond pollination in February, then to apple orchards in Washington in March, to North Dakota two months later for honey production, and then back to Idaho by November  a journey of several thousands of miles. Others move from Florida to New Hampshire or to Texas. About two thirds of US domestic bees visit California for the almond bloom in February.


          Keepers in Europe and Asia are generally far less mobile, with bee populations moving and mingling within a smaller geographic extent (although some keepers do move longer distances, it is much less common). This wider spread and intermingling in the US has resulted in far greater losses from Varroa mite infections in recent years.


          


          Bee colonies


          


          Castes


          A colony of bees consists of three castes of bee:


          
            	a queen, which is normally the only breeding female in the colony;


            	a large number of female worker bees, typically 30,00050,000 in number;


            	a number of male drones, ranging from thousands in a strong hive in spring to very few during dearth or cold season.

          


          The queen is the only sexually mature female in the hive and all of the female worker bees and male drones are her offspring. The queen may live for up to three years or more and may be capable of laying half a million eggs or more in her lifetime. At the peak of the breeding season, late spring to summer, a good queen may be capable of laying 3,000 eggs in one day, more than her own body weight. This would be exceptional however; a prolific queen might peak at 2,000 eggs a day, but a more average queen might lay just 1500 eggs per day. The queen is raised from a normal worker egg, but is fed a larger amount of royal jelly than a normal worker bee, resulting in a radically different growth and metamorphosis. The queen influences the colony by the production and dissemination of a variety of pheromones or 'queen substances'. One of these chemicals suppresses the development of ovaries in all the female worker bees in the hive and prevents them laying eggs.


          


          Mating of queens


          The queen emerges from her cell after 15 days of development and she remains in the hive for 3-7 days before venturing out on a mating flight. Her first orientation flight may only last a few seconds, just enough to mark the position of the hive. Subsequent mating flights may last from 5 minutes to 30 minutes, and she may mate with a number of male drones on each flight. Over several matings, possibly a dozen or more, the queen will receive and store enough sperm from a succession of drones to fertilize hundreds of thousands of eggs. If she does not manage to leave the hive to mate  possibly due to bad weather or being trapped within part of the hive  she will remain infertile and become a 'drone layer', incapable of producing female worker bees, and the hive is doomed.


          Mating takes place at some distance from the hive and often several hundred feet up in the air; it is thought that this separates the strongest drones from the weaker ones - ensuring that only the fastest and strongest drones get to pass on their genes.


          


          Fertilized and non-fertilized eggs


          Having achieved a successful mating, the queen will begin to lay eggs for the first time a few days later. The vast majority of eggs she lays will be fertilized eggs and will produce female worker bees. If she lays an unfertilized egg it will develop into a male drone. How the colony decides how many workers will be raised versus how many drones will be raised is not fully understood.


          


          Female worker bees


          Almost all the bees in a hive are female worker bees. At the height of summer when activity in the hive is frantic and work goes on non-stop, the life of a worker bee may be as short as 6 weeks; in late autumn, when no brood is being raised and no nectar is being harvested, a young bee may live for 16 weeks, right through the winter. During its life a worker bee performs different work functions in the hive which are largely dictated by the age of the bee.


          
            
              	Period

              	Work activity
            


            
              	Days 1-3

              	Cleaning cells and incubation
            


            
              	Day 3-6

              	Feeding older larvae
            


            
              	Day 6-10

              	Feeding younger larvae
            


            
              	Day 8-16

              	Receiving honey and pollen from field bees
            


            
              	Day 12-18

              	Wax making and cell building
            


            
              	Day 14 onwards

              	Entrance guards; nectar and pollen foraging
            

          


          


          Male bees (drones)


          Drones are the largest bees in the hive at almost three times the size of a worker bee. They do no work, do not forage for pollen or nectar and are only produced in order to mate with new queens and fertilize them on their mating flights. A bee colony will generally start to raise drones a few weeks before building queen cells in order to supersede a failing queen or in preparation for swarming. When queen raising for the season is over, the bees in colder climates will drive the drones out of the hive to die, biting and tearing at their legs and wings; the drones have become a useless burden on the colony which can no longer be tolerated.


          


          Differing stages of development


          
            
              	Stage of development

              	Queen

              	Worker

              	Drone
            


            
              	Egg

              	3 days

              	3 days

              	3 days
            


            
              	Larva

              	8 days

              	10 days

              	13 days
            


            
              	Pupa

              	4 days

              	8 days

              	8 days
            


            
              	Total

              	15 days

              	21 days

              	24 days
            

          


          


          Structure of a bee colony


          A domesticated bee colony is normally housed in a rectangular hive body, within which ten or twelve parallel frames house the vertical plates of honeycomb which contain the eggs, larvae, pupae and food for the colony. If one were to cut a vertical cross-section through the hive from side to side, the brood nest would appear as a roughly ovoid ball spanning 5-8 frames of comb. The two outside combs at each side of the hive tend to be exclusively used for long-term storage of honey and pollen.


          Within the central brood nest, a single frame of comb will typically have a central disk of eggs, larvae and sealed brood cells which may extend almost to the edges of the frame. Immediately above the brood patch an arch of pollen-filled cells extends from side to side, and above that again a broader arch of honey-filled cells extends to the frame tops. The pollen is protein-rich food for developing larvae, while honey is also food but largely energy rich rather than protein rich. The nurse bees which care for the developing brood secrete a special food called 'royal jelly' after feeding themselves on honey and pollen. The amount of royal jelly which is fed to a larva determines whether it will develop into a worker bee or a queen.


          Apart from the honey stored within the central brood frames, the bees store surplus honey in combs above the brood nest. In modern hives the beekeeper places separate boxes, called 'supers', above the brood box, in which a series of shallower combs is provided for storage of honey. This enables the beekeeper to remove some of the supers in the late summer, and to extract the surplus honey harvest, without damaging the colony of bees and its brood nest below. If all the honey is 'stolen', including the amount of honey needed to survive winter, the beekeeper must replace these stores by feeding the bees sugar or corn syrup in autumn.


          


          Annual cycle of a bee colony


          The development of a bee colony follows an annual cycle of growth which begins in spring with a rapid expansion of the brood nest, as soon as pollen is available for feeding larvae. Some production of brood may begin as early as January, even in a cold winter, but breeding accelerates towards a peak in May (in the northern hemisphere), producing an abundance of harvesting bees synchronised to the main 'nectar flow' in that region. Each race of bees times this build-up slightly differently, depending on how the flora of its original region blooms. Some regions of Europe have two nectar flows: one in late spring and another in late August. Other regions have only a single nectar flow. The skill of the beekeeper lies in predicting when the nectar flow will occur in his area and in trying to ensure that his colonies achieve a maximum population of harvesters at exactly the right time.


          The key factor in this is the prevention, or skillful management of the swarming impulse. If a colony swarms unexpectedly and the beekeeper does not manage to capture the resulting swarm, he is likely to harvest significantly less honey from that hive, since he will have lost half his worker bees at a single stroke. If, however, he can use the swarming impulse to breed a new queen but keep all the bees in the colony together, he will maximize his chances of a good harvest. It takes many years of learning and experience to be able to manage all these aspects successfully, though owing to variable circumstances many beginners will often achieve a good honey harvest.


          


          Formation of new colonies


          


          Colony reproduction; swarming and supersedure
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          All colonies are totally dependent on their queen, who is the only egg-layer. However, even the best queens live only a few years and one or two years longevity is the norm. She can choose whether or not to fertilize an egg as she lays it; if she does so, it develops into a female worker bee; if she lays an unfertilized egg it becomes a male drone. She decides which type of egg to lay depending on the size of the open brood cell which she encounters on the comb; in a small worker cell she lays a fertilized egg; if she finds a much larger drone cell she lays an unfertilized drone egg.


          All the time that the queen is fertile and laying eggs she produces a variety of pheromones which control the behaviour of the bees in the hive; these are commonly called 'queen substance' but in reality there are various different pheromones with different functions. As the queen ages she begins to run out of stored sperm and her pheromones begin to fail. At some point, inevitably, the queen begins to falter and the bees will decide to replace her by creating a new queen from one of her worker eggs. They may do this because she has been damaged (lost a leg or an antenna), because she has run out of sperm and cannot lay fertilized eggs (has become a 'drone laying queen') or because her pheromones have dwindled to a point where they cannot control all the bees in the hive anymore.


          At this juncture the bees will produce one or more queen cells by modifying existing worker cells which contain a normal female egg. However, there are two distinct behaviors which the bees pursue:


          
            	Supersedure: queen replacement within one hive without swarming


            	Swarm cell production: the division of the hive into two colonies by swarming

          


          Different sub-species of Apis mellifera exhibit differing swarming characteristics which reflect their evolution in different ecotopes of the European continent. In general the more northerly black races are said to swarm less and supersede more, whereas the more southerly yellow and grey varieties are said to swarm more frequently. The truth is complicated because of the prevalence of cross-breeding and hybridization of the sub species and opinions differ.


          Supersedure is highly valued as a behavioral trait by beekeepers because a hive that supersedes its old queen does not swarm and so no stock is lost; it merely creates a new queen and allows the old one to fade away, or alternatively she is killed when the new queen emerges. When superseding a queen the bees will produce just one or two queen cells, characteristically in the centre of the face of a broodcomb.


          In swarming, by contrast, a great many queen cells are created  typically a dozen or more  and these are located around the edges of a broodcomb, most often at the sides and the bottom.


          Once either process has begun, the old queen will normally leave the hive with the hatching of the first queen cells. When she leaves the hive the old queen is accompanied by a large number of bees, predominantly young bees (wax-secreters), who will form the basis of the new hive. Scouts are sent out from the swarm to find suitable hollow trees or rock crevices and as soon as one is found the entire swarm moves in, building new wax brood combs within a matter of hours using the honey stores which the young bees have filled themselves with before leaving the old hive. Only young bees can secrete wax from special abdominal segments and this is why there tends to be more young bees than old in swarms. Often a number of virgin queens accompany the first swarm (the 'prime swarm'), and the old queen is replaced as soon as a daughter queen is mated and laying. Otherwise, she will be quickly superseded in their new home.


          


          Factors that trigger swarming


          It is generally accepted that a colony of bees will not swarm until it has completed all its brood combs, i.e. filled all available space with eggs, larvae and brood. This generally occurs in late Spring at a time when the other areas of the hive are rapidly filling with honey stores. So one key trigger of the swarming instinct is when the queen has no more room to lay eggs and the hive population is becoming very congested. Under these conditions a prime swarm may issue with the queen, resulting in a halving of the population within the hive and leaving the old colony with a large amount of hatching bees. The queen who leaves finds herself in a new hive with no eggs, no larvae but lots of energetic young bees who create a new set of brood combs from scratch in a very short time.


          Another important factor in swarming is the age of the queen. Those under a year in age are unlikely to swarm unless they are extremely crowded, while older queens are much more predispositioned to swarm.


          Beekeepers monitor their colonies carefully in spring and watch for the appearance of queen cells, which are a dramatic signal that the colony is determined to swarm.


          When a colony has decided to swarm, queen cells are produced in numbers varying to a dozen or more. When the first of these queen cells is sealed, after 8 days of larval feeding, a virgin queen will pupate and be due to emerge seven days after sealing. Before leaving, the worker bees fill their stomachs with honey in preparation for the creation of new honeycombs in a new home. This cargo of honey also makes swarming bees less inclined to sting and a newly issued swarm is noticeably gentle for up to 24 hours  often capable of being handled without gloves or veil by a beekeeper.
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          This swarm is looking for shelter. A beekeeper may capture it and introduces it into a new hive helping to meet this need. Otherwise, it will return to a feral state, in which case it will find shelter in a hollow tree, an excavation, an abandoned chimney or even behind shutters.


          Back at the original hive, the first virgin queen to emerge from her cell will immediately seek out to kill all her rival queens who are still waiting to emerge from their cells. However, usually the bees deliberately prevent her from doing this, in which case, she too will lead a second swarm from the hive. Successive swarms are called 'after-swarms' or 'casts' and can be very small, often with just a thousand or so bees, as opposed to a prime swarm which may contain as many as ten to twenty thousand bees.


          Small after-swarms have less chance of survival and may deplete the original hive threatening its survival as well. When a hive has swarmed despite the beekeeper's preventative efforts, a good management practice is to give the depleted hive a couple frames of open brood with eggs. This helps replenish the hive more quickly, and gives a second opportunity to raise a queen, if there is a mating failure.


          Each race or sub-species of honeybee has its own swarming characteristics. Italian bees are very prolific and inclined to swarm; Northern European black bees have a strong tendency to supersede their old queen, without swarming. These differences are the result of differing evolutionary pressures in the regions where each sub-species evolved.


          


          Artificial swarming


          When a colony accidentally loses its queen, it is said to be 'queenless'. The workers realize that the queen is absent after as little as an hour, as her pheromones fade in the hive. The colony cannot survive without a fertile queen laying eggs to renew the population. So the workers select cells containing eggs aged less than three days and enlarge these cells dramatically to form 'emergency queen cells'. These appear similar to large peanut-like structure about an inch long, which hangs from the centre or side of the brood combs. The developing larva in a queen cell is fed differently from an ordinary worker-bee, receiving in addition to the normal honey and pollen a great deal of royal jelly, a special food secreted by young 'nurse bees' from the hypopharyngeal gland. This special food dramatically alters the growth and development of the larva so that, after metamorphosis and pupation, it emerges from the cell as a queen bee. The queen is the only bee in a colony which has fully developed ovaries and she secretes a pheromone which suppresses the normal development of ovaries in all her worker-daughters.


          Beekeepers use the ability of the bees to produce new queens in order to increase their colonies, a procedure called splitting a colony. In order to do this, they remove several brood combs from a healthy hive, taking care that the old queen is left behind. These combs must contain eggs or larvae less than three days old which will be covered by young 'nurse bees' which care for the brood and keep it warm. These brood combs and attendant nurse bees are then placed into a small 'nucleus hive' along with other combs containing honey and pollen. As soon as the nurse bees find themselves in this new hive and realise that they have no queen they set about constructing emergency queen cells using the eggs or larvae which they have in the combs with them.


          


          World apiculture


          
            
              World honey production and consumption in 2005
            

            
              	Country

              	Production

              (1000 metric tons)

              	Consumption

              (1000 metric tons)

              	Number

              of beekeepers

              	Number

              of bee hives
            


            
              	Europe and Russian Federation
            


            
              	Turkey

              	82.34

              	66

              	

              	
            


            
              	Ukraine

              	71.46

              	52

              	

              	
            


            
              	Russian Federation

              	52.13

              	54

              	

              	
            


            
              	Spain

              	37.00

              	40

              	

              	
            


            
              	Germany (*2008)

              	21.23

              	89

              	90,000*

              	1,000,000*
            


            
              	Hungary

              	19.71

              	4

              	

              	
            


            
              	Romania

              	19.20

              	10

              	

              	
            


            
              	Greece

              	16.27

              	16

              	

              	
            


            
              	France

              	15.45

              	30

              	

              	
            


            
              	Bulgaria

              	11.22

              	2

              	

              	
            


            
              	Denmark (*1996)

              	2.5

              	5

              	*4,000

              	*150,000

              	

              	
            


            
              	North America
            


            
              	United States of America (*2006, **2002)

              	70.306*

              	158.75*

              	12,029**

              	2,400,000*
            


            
              	Canada

              	36.11

              	29

              	

              	
            


            
              	Latin America
            


            
              	Argentina

              	93.42

              	3

              	

              	
            


            
              	Mexico

              	50.63

              	31

              	

              	
            


            
              	Brazil

              	33.75

              	2

              	

              	
            


            
              	Uruguay

              	11.87

              	1

              	

              	
            


            
              	Oceania
            


            
              	Australia

              	18.46

              	16

              	

              	
            


            
              	New Zealand

              	9.69

              	8

              	

              	
            


            
              	Asia
            


            
              	China

              	299.33

              	238

              	

              	
            


            
              	India

              	52.23

              	45

              	

              	
            


            
              	South Korea

              	23.82

              	27

              	

              	
            


            
              	Vietnam

              	13.59

              	0

              	

              	
            


            
              	Turkmenistan

              	10.46

              	10

              	

              	
            


            
              	Africa
            


            
              	Ethiopia

              	41.23

              	40

              	

              	
            


            
              	Tanzania

              	28.68

              	28

              	

              	
            


            
              	Angola

              	23.77

              	23

              	

              	
            


            
              	Kenya

              	22.00

              	21

              	

              	
            


            
              	Egypt (*1997)

              	16*

              	

              	200,000*

              	2,000,000*
            


            
              	Central African Republic

              	14.23

              	14

              	

              	
            


            
              	Morocco (*1997)

              	4.5*

              	

              	27,000*

              	400,000*
            


            
              	Source: Food and Agriculture Organization of the United Nations ( FAO), August 2007.

            

          


          Sources:


          
            	Denmark: beekeeping.com (1996)


            	Arab countries: beekeeping.com (1997)


            	USA: University of Arkansas National Agricultural Law Centre (2002), Agricultural Marketing Resource Centre (2006)

          


          


          Images of harvesting honey


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Beekeeping"
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          Beer is an alcoholic beverage produced by brewing and the fermentation of starches derived from cereals. The most common cereal for beer brewing is malted barley, although wheat, corn, and rice are also widely used, usually in conjunction with barley. Most beer is flavoured with hops, which adds a slightly bitter taste and acts as a natural preservative. Occasionally, other ingredients such as herbs or fruit may also be included in the brewing process. Alcoholic beverages fermented from non-starch sources such as grape juice (wine) or honey ( mead) are not classified as beer.


          It is the world's oldest and most consumed alcoholic beverage, and the most popular drink overall after water and tea. Some of the earliest known writings refer to the production and distribution of beer: the Code of Hammurabi included laws regulating beer and beer parlors, and "The Hymn to Ninkasi", a prayer to the Mesopotamian Goddess of Beer, served as both a prayer and as a method of remembering the recipe for beer in a culture with few literate people.


          


          History
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          Beer is one of the world's oldest beverages, possibly dating back to the 6th millennium BC, and is recorded in the written history of ancient Egypt and Mesopotamia. The earliest Sumerian writings contain references to beer. A prayer to the goddess Ninkasi known as "The Hymn to Ninkasi" serves as both a prayer as well as a method of remembering the recipe for beer in a culture with few literate people.


          The earliest known chemical evidence of beer dates to circa 35003100 BC from the site of Godin Tepe in the Zagros Mountains of western Iran. As almost any substance containing carbohydrates, mainly sugar or starch, can naturally undergo fermentation, it is likely that beer-like beverages were independently invented among various cultures throughout the world. The invention of bread and beer has been argued to be responsible for humanity's ability to develop technology and build civilization.


          As for the close link between bread- and beer-making, women produced most beer prior to the introduction of hops in the thirteenth century, selling the beverage from their homes as a means of supplementing the family income. However, by the 7th century AD beer was also being produced and sold by European monasteries. During the Industrial Revolution, the production of beer moved from artisanal manufacture to industrial manufacture, and domestic manufacture ceased to be significant by the end of the 19th century. The development of hydrometers and thermometers changed brewing by allowing the brewer more control of the process, and greater knowledge of the results.


          Beer was also known by Slavic tribes in early 5th century.


          


          Ingredients
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          The basic ingredients of beer are water; a fermentable starch source, such as malted barley; and yeast. It is common for a flavouring to be added, the most popular being hops. A mixture of starch sources may be used, with the secondary starch source, such as corn, rice and sugar, often being termed an adjunct, especially when used as a lower cost substitute for malted barley. Less widely used starch sources include millet, sorghum and cassava root in Africa, potato in Brazil, and agave in Mexico, among others.


          


          Water


          Beer is composed mostly of water, and the water used to make beer nearly always comes from a local source. The mineral components of water are important to beer because minerals in the water influence the character of beer made from it. Different regions have water with different mineral components. As a result, different regions are better suited to making certain types of beer. For example, Dublin has hard water well-suited to making stout, such as Guinness, and Pilzen has soft water well-suited to making pale lager, such as Pilsner Urquell. As a result, it is argued that the mineral components of water have an influence on the character of regional beers.


          


          Hops
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          The flower of the hop vine is used as a flavouring and preservative agent in nearly all beer made today. The flowers themselves are often called "hops". The use of hops in beer was recorded by captive Jews in Babylon around 400 BC. Hops were used by monastery breweries, such as Corvey in Westphalia, Germany, from 822 AD, though the date normally given for widespread cultivation of hops for use in beer is the thirteenth century.


          Hops contain several characteristics that brewers desire in beer: hops contribute a bitterness that balances the sweetness of the malt; hops also contribute floral, citrus, and herbal aromas and flavours to beer; hops have an antibiotic effect that favours the activity of brewer's yeast over less desirable microorganisms; and the use of hops aids in " head retention", the length of time that a foamy head created by carbonation will last. The acidity of hops acts as a preservative thatafter its introductiongave brewers the ability to transport their product over longer distances, thereby allowing for the rise to commercial breweries.


          The bitterness of beers is measured on the International Bitterness Units scale. Beer is the sole major commercial use of hops.


          In the past, other plants have been used for similar purposes; for instance, Glechoma hederacea. Combinations of various aromatic herbs, berries, and even ingredients like wormwood would be combined into a mixture known as gruit and used as hops are now used.


          


          Yeast


          Yeast is the microorganism that is responsible for fermentation in beer. Yeast metabolises the sugars extracted from grains, which produces alcohol and carbon dioxide, and thereby turns wort into beer. In addition to fermenting the beer, yeast influences the character and flavour. The dominant types of yeast used to make beer are ale yeast ( Saccharomyces cerevisiae) and lager yeast ( Saccharomyces uvarum); their use distinguishes ale and lager. Brettanomyces ferments lambics, and Torulaspora delbrueckii ferments Bavarian weissbier. Before the role of yeast in fermentation was understood, fermentation involved wild or airborne yeasts. A few styles such as lambics rely on this method today, but most modern fermentation adds pure yeast cultures directly to wort.


          


          Clarifying agent


          Some brewers add one or more clarifying agents to beer, which typically precipitate out of the beer along with protein solids and are found only in trace amounts in the finished product. Common examples of these include isinglass finings, obtained from swimbladders of fish; Irish moss, a seaweed; kappa carrageenan, from the seaweed Kappaphycus cottonii; Polyclar (artificial); and gelatin. If a beer is marked 'suitable for Vegans' then it has either been clarified with seaweed or with artificial agents.


          


          Types and styles of beer


          A great many beers are brewed across the globe. Local traditions will give beers different names, giving the impression of a multitude of different styles. However, the basics of brewing beer are shared across national and cultural boundaries.


          The late British beer writer Michael Jackson wrote about beers from around the world in his 1977 book The World Guide To Beer and organised them into local style groups based on local information. This book had an influence on homebrewers in United States who developed an intricate system of categorising beers which is exemplified by the Beer Judge Certification Program.


          The traditional European brewing regionsGermany, Belgium, the United Kingdom, Ireland, Poland, the Czech Republic, Denmark, The Netherlands and Austriahave local varieties of beer. In some countries, notably the USA, Canada and Australia, brewers have adapted European styles to such an extent that they have effectively created their own indigenous types.


          


          Categorising by yeast


          The most common method of categorising beer is by the behaviour of the yeast used in the fermentation process. In this method of categorising, those beers which use a fast-acting yeast, which leaves behind residual sugars, are termed ales, while those beers which use a slower and longer acting yeast, which removes most of the sugars, leaving a clean and dry beer, are termed lagers.


          Differences between some ales and lagers can be difficult to categorise. Steam beer, Klsch, Alt, and some modern British Golden Summer Beers use elements of both lager and ale production. Baltic Porter and Bire de Garde may be produced by either lager or ale methods or a combination of both. However, lager production results in a cleaner tasting, drier and lighter beer than ale.


          


          Ale
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          A modern ale is commonly defined by the strain of yeast used and the fermenting temperature.


          Ales are normally brewed with top-fermenting yeasts (most commonly Saccharomyces cerevisiae), though a number of British brewers, including Fullers and Weltons, use ale yeast strains that have less pronounced top-fermentation characteristics. The important distinction for ales is that they are fermented at higher temperatures and thus ferment more quickly than lagers.


          Ale is typically fermented at temperatures between 15 and 24 C (60 and 75 F). At these temperatures, yeast produces significant amounts of esters and other secondary flavour and aroma products, and the result is often a beer with slightly "fruity" compounds resembling apple, pear, pineapple, banana, plum, or prune, among others. Typical ales have a sweeter, fuller body than lagers.


          A particularly well-known ale type is India Pale Ale (or "IPA"), developed by British brewers in the 19th century. The ale was light, and suited to a hot climate, but with a moderately high alcohol strength and strong hop content, intended to preserve it over a long ocean voyage. Some mass-produced beers (e.g. Alexander Keith's, brewed in Halifax, Nova Scotia, Canada) use the term "India Pale Ale", but are not in any way true IPAs.


          Real ale is a natural product brewed using traditional ingredients and left to mature in the cask (container) from which it is served through a process called secondary fermentation where the beer slowly ferments in its cask producing its own natural CO2. This causes a build up of pressure in the cask which literally forces it out of the barrel when it is being poured.


          


          Lager


          
            [image: A stein of lager]

            
              A stein of lager
            

          


          Lager is the English name for bottom-fermenting beers of Central European origin. They are the most commonly consumed beers in the world. The name comes from the German lagern ("to store"). Lagers originated from European brewers storing beer in cool cellars and caves and noticing that the beers continued to ferment, and also to clear of sediment. Lager yeast is a bottom-fermenting yeast (e.g., Saccharomyces pastorianus), and typically undergoes primary fermentation at 712 C (4555 F) (the "fermentation phase"), and then is given a long secondary fermentation at 04 C (3240 F) (the "lagering phase"). During the secondary stage, the lager clears and mellows. The cooler conditions also inhibit the natural production of esters and other byproducts, resulting in a "cleaner" tasting beer.


          Modern methods of producing lager were pioneered by Gabriel Sedlmayr the Younger, who perfected dark brown lagers at the Spaten Brewery in Bavaria, and Anton Dreher, who began brewing a lager, probably of amber-red colour, in Vienna in 18401841. With improved modern yeast strains, most lager breweries use only short periods of cold storage, typically 13 weeks.


          


          Lambic beers: spontaneous fermentation


          Lambic beers, a speciality of Belgian beers, use wild yeasts, rather than cultivated ones. Many of these are not strains of brewer's yeast (Saccharomyces cerevisiae), and may have significant differences in aroma and sourness. Yeast varieties such as Brettanomyces bruxellensis and Brettanomyces lambicus are quite common in lambics. In addition, other organisms such as Lactobacillus bacteria produce acids which contribute to the sourness.


          


          Pale and dark beer


          
            [image: German dunkel beer served in a branded glass.]

            
              German dunkel beer served in a branded glass.
            

          


          The most common colour is a pale amber produced from using pale malts. Pale lager is a term used for beers made from malt dried with coke. Coke had been first used for roasting malt in 1642, but it wasn't until around 1703 that the term pale ale was first used.


          In terms of sales volume, most of today's beer is based on the pale lager brewed in 1842 in the town of Pilsen, in the Czech Republic. The modern pale lager is light in colour with a noticeable carbonation, and a typical alcohol by volume content of around 5%. The Pilsner Urquell, Bitburger, and Heineken brands of beer are typical examples of pale lager, as are the American brands Budweiser, Coors, and Miller.


          Dark beers are usually brewed from a pale malt or lager malt base with a small proportion of darker malt added to achieve the desired shade. Other colourantssuch as caramelare also widely used to darken beers. Very dark beers, such as stout use dark or patent malts that have been roasted longer. Guinness and similar beers include roasted unmalted barley.


          


          Brewing


          Beer is made by brewing. The essential stages of brewing are mashing, sparging, boiling, fermentation, and packaging. Most of these stages can be accomplished in several different ways, but the purpose of each stage is the same regardless of the method used to achieve it.
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          Mashing manipulates the temperature of a mixture of water and a starch source (known as mash) in order to convert starches to fermentable sugars. The mash goes through one or more stages of being raised to a desired temperature and left at the temperature for a period of time. During each of these stages, enzymes (alpha and beta amylase primarily) break down the long dextrins that are present in the mash into simpler fermentable sugars, such as glucose. The number of stages required in mashing depends on the starch source used to produce the beer. Most malted barley used today requires only a single stage.


          Sparging (a.k.a. lautering) extracts the fermentable liquid, known as wort, from the mash. During sparging the mash is contained in a lauter-tun, which has a porous barrier through which wort but not grain can pass. The brewer allows the wort to flow past the porous barrier and collects the wort. The brewer also adds water to the lauter-tun and lets it flow through the mash and collects it as well. This rinses fermentable liquid from the grain in the mash and allows the brewer to gather as much of the fermentable liquid from the mash as possible. The leftover grain is not usually further used in making the beer. However, in some places second or even third mashes would be performed with the not quite spent grains. Each run would produce a weaker wort and thus a weaker beer.


          Boiling sterilises the wort and increases the concentration of sugar in the wort. The wort collected from sparging is put in a kettle and boiled, usually for about one hour. During boiling, water in the wort evaporates, but the sugars and other components of the wort remain; this allows more efficient use of the starch sources in the beer. Boiling also destroys any remaining enzymes left over from the mashing stage as well as coagulating proteins passing into the wort, especially from malted barley, which could otherwise cause protein 'hazes' in the finished beer. Hops are added during boiling in order to extract bitterness, flavour and aroma from them. Hops may be added at more than one point during the boil. As hops are boiled longer, they contribute more bitterness but less hop flavour and aroma to the beer.


          Fermentation uses yeast to turn the sugars in wort to alcohol and carbon dioxide. During fermentation, the wort becomes beer. Once the boiled wort is cooled and in a fermenter, yeast is propagated in the wort and it is left to ferment, which requires a week to months depending on the type of yeast and strength of the beer. In addition to producing alcohol, fine particulate matter suspended in the wort settles during fermentation. Once fermentation is complete, the yeast also settles, leaving the beer clear. Fermentation is sometimes carried out in two stages, primary and secondary. Once most of the alcohol has been produced during primary fermentation, the beer is transferred to a new vessel and allowed a period of secondary fermentation. Secondary fermentation is used when the beer requires long storage before packaging or greater clarity.


          Pasteurisation is an optional stage of the beer process in which the beer is slowly heated and cooled to kill off any existing bacteria in order to maintain longer shelf life. This is generally a stage not included in higher end beers, but is quite common in mass-produced beers such as American-Style lite beers, and other mass-produced lagers. It is less common in ales as pasteurization can change the many flavours.


          Packaging, the fifth and final stage of the brewing process, prepares the beer for distribution and consumption. During packaging, beer is put into the vessel from which it will be served: a keg, cask, can or bottle. Beer is carbonated in its package, either by forcing carbon dioxide into the beer or by "natural carbonation". Naturally carbonated beers may have a small amount of fresh wort/sugar and/or yeast added to them during packaging. This causes a short period of fermentation which produces carbon dioxide.


          


          Brewing industry


          Today, the brewing industry is a huge global business, consisting of several dominant multinational companies and many thousands of smaller producers ranging from brewpubs to regional breweries. More than 133 billion liters (35 billion gallons) are sold per yearproducing total global revenues of $294.5 billion (147.7 billion) in 2006.


          SABMiller became the largest brewing company in the world when it acquired Royal Grolsch, Brewer of Dutch premium beer brand Grolsch. InBev is the second-largest beer-producing company in the world,and Anheuser-Busch holds the third spot, but after the proposed merger (announced July 13, 2008), between InBev and Anheuser-Busch, the new Anheuser-Busch InBev company will be the largest brewer in the world.


          


          Serving


          


          Draught and keg
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          Draught beer from a pressurised keg is the most common method of dispensing in bars around the world. A metal keg is pressurised with carbon dioxide (CO2) gas which drives the beer to the dispensing tap or faucet. Some beers, notably stouts, such as Guinness and "smooth" bitters, such as Boddingtons, may be served with a nitrogen/carbon dioxide mixture. Nitrogen produces fine bubbles, resulting in a dense head and a creamy mouthfeel. Some types of beer can also be found in smaller, disposable kegs called beer balls.


          In the 1980s, Guinness introduced the beer widget, a nitrogen pressurised ball inside a can which creates a foamy head. The words "draft" and "draught" can be used as marketing terms to describe canned or bottled beers containing a beer widget, or which are cold filtered rather than pasteurised.


          


          Cask-conditioned ales
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          Cask-conditioned ales (or "cask ales") are unfiltered and unpasteurised beers. These beers are termed " real ale" by the Camra organisation. Typically, when a cask arrives in a pub, it is placed horizontally on a stillage and allowed to cool to cellar temperature (typically around 13 C/55 F), before being tapped and venteda tap is driven through a (usually rubber) bung at the bottom of one end, and a hard spile or other implement is used to open a hole in the side of the cask, which is now uppermost. The act of stillaging and then venting a beer in this manner typically disturbs all the sediment, so it must be left for a suitable period to "drop" (clear) again, as well as to fully conditionthis period can take anywhere from several hours to several days. At this point the beer is ready to sell, either being pulled through a beer line with a hand pump, or simply being "gravity-fed" directly into the glass.


          


          Bottles


          Most beers are cleared of yeast by filtering when bottled. However, bottle conditioned beers retain some yeasteither by being unfiltered, or by being filtered and then reseeded with fresh yeast. It is usually recommended that the beer be poured slowly, leaving any yeast sediment at the bottom of the bottle. However, some drinkers prefer to pour in the yeast; this practice is, in fact, customary with wheat beers. Typically, when serving a hefeweizen, 90% of the contents are poured, and the remainder is swirled to suspend the sediment before pouring it into the glass. Alternatively, the bottle may be inverted prior to opening.


          


          Cans
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          Many beers are sold in beverage cans, though there is considerable variation in the proportion between different countries. In 2001, in Sweden 63.9% of beer was sold in cans. People either drink from the can or pour the beer into a glass. Cans protect the beer from light and have a seal less prone to leaking over time than bottles. Cans were initially viewed as a technological breakthrough for maintaining the quality of a beer, then became commonly associated with less-expensive, mass-produced beers, even though the quality of storage in cans is much like bottles. Glass bottles are always used for bottle conditioned beers, so are associated with higher-regarded beers. Plastic ( PET) bottles are used by some breweries.


          


          Serving temperature
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          The temperature of a beer has an influence on a drinker's experience. Colder temperatures allow fully attenuated beers such as pale lagers to be enjoyed for their crispness; while warmer temperatures allow the more rounded flavours of an ale or a stout to be perceived. Beer writer Michael Jackson proposed a five-level scale for serving temperatures: well chilled (7 C/45 F) for "light" beers (pale lagers), chilled (8 C/47 F) for Berliner Weisse and other wheat beers, lightly chilled (9 C/48 F) for all dark lagers, altbier and German wheat beers, cellar temperature (13 C/55 F) for regular British ale, stout and most Belgian specialities and room temperature (15.5 C/60 F) for strong dark ales (especially trappist beer) and barley wine.


          


          Vessels


          Beer is consumed out of a variety of vessels, such as a glass, a beer stein, a mug, a pewter tankard, a beer bottle or a can. Some drinkers consider that the type of vessel influences their enjoyment of the beer. In Europe, particularly Belgium, breweries offer branded glassware intended only for their own beers.


          The pouring process has an influence on a beer's presentation. The rate of flow from the tap or other serving vessel, tilt of the glass, and position of the pour (in the centre or down the side) into the glass all influence the end result, such as the size and longevity of the head, lacing (the pattern left by the head as it moves down the glass as the beer is drunk), and turbulence of the beer and its release of carbonation.


          


          Beer and society


          


          Social context


          Various social traditions and activities are associated with beer drinking, such as bowling, softball, or other sports; cards, darts, bags, or other pub games; attending beer festivals, or visiting a series of different pubs in one evening; joining an organisation such as CAMRA; or rating beer. Various drinking games, such as beer pong, flip cup and quarters are also very popular.


          


          International consumption


          Beer is considered to be a social lubricant in many societies. Beer is consumed in countries all over the world. There are breweries in Middle Eastern countries such as Iraq and Syria as well as African countries (see African beer) and remote countries such as Mongolia. Sales of beer are four times that of wine, the second most popular alcoholic beverage.


          


          Health effects
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          The moderate consumption of alcohol, including beer, is associated with a decreased risk of cardiac disease, stroke and cognitive decline.


          Brewer's yeast is known to be a rich source of nutrients; therefore, as expected, beer can contain significant amounts of nutrients, including magnesium, selenium, potassium, phosphorus, biotin, and B vitamins. In fact, beer is sometimes referred to as "liquid bread". Some sources maintain that filtered beer loses much of its nutrition.


          A 2005 Japanese study found that low alcohol beer may possess strong anti-cancer properties. Another study found nonalcoholic beer to mirror the cardiovascular benefits associated with moderate consumption of alcoholic beverages. However, much research suggests that the primary health benefit from alcoholic beverages comes from the alcohol they contain.


          It is considered that overeating and lack of muscle tone is the main cause of a beer belly, rather than beer consumption. A recent study, however, found a link between binge drinking and a beer belly. But with most overconsumption it is more a problem of improper exercise and overconsumption of carbohydrates than the product itself.


          There is conclusive evidence that heavy and prolonged consumption of alcohol leads to liver disease including cirrhosis and malignancy. Heavy alcohol consumption has also been linked to pancreatitis and gout.


          Several diet books quote beer as having the same glycemic index as maltose, a very high (and therefore undesirable) 110. Critics rejoin that beer consists mostly of water, hop oils and only trace amounts of sugars, including maltose.


          


          Alcoholic strength


          Beer ranges from less than 3% alcohol by volume (abv) to almost 30% abv. The alcohol content of beer varies by local practice or beer style. The pale lagers that most consumers are familiar with fall in the range of 46%, with a typical abv of 5%. The customary strength of British ales is quite low, with many session beers being around 4% abv. Some beers, such as table beer are of such low alcohol content (1%~4%) that they are served instead of soft drinks in some schools.


          The alcohol in beer comes primarily from the metabolism of sugars that are produced during fermentation. The quantity of fermentable sugars in the wort and the variety of yeast used to ferment the wort are the primary factors that determine the amount of alcohol in the final beer. Additional fermentable sugars are sometimes added to increase alcohol content, and enzymes are often added to the wort for certain styles of beer (primarily "light" beers) to convert more complex carbohydrates (starches) to fermentable sugars. Alcohol is a byproduct of yeast metabolism and is toxic to the yeast; typical brewing yeast cannot survive at alcohol concentrations above 12% by volume. Low temperatures and too little fermentation time decreases the effectiveness of yeasts, and consequently decreases the alcohol content.


          


          Exceptionally strong beers


          The strength of beers has climbed during the later years of the 20th century. Vetter 33 a 10.5% abv (33 degrees Plato, hence Vetter "33") doppelbock was listed in the 1994 Guinness Book of World Records as the strongest beer at that time, though Samichlaus, by the Swiss brewer Hrlimann, had also been listed by the Guinness Book of World Records as the strongest at 14% abv.


          Since then some brewers have used champagne yeasts to increase the alcohol content of their beers. Samuel Adams reached 20% abv with Millennium and then surpassed that amount to 25.6% abv with Utopias. The strongest beer sold in Britain was Delaware's Dogfish Head's World Wide Stout, a 21% abv stout which was available from UK Safeways in 2003. In Japan in 2005, the Hakusekikan Beer Restaurant sold an eisbock, strengthened through freeze distillation, believed to be 28% abv. The beer that is considered to be the strongest yet made is Hair of the Dog's Davea 29% abv barley wine made in 1994. The strength was achieved by freeze distilling a 10% ale twice.


          


          Related beverages


          There are a number of related beverages such as kvass, sahti and chicha.


          
            	Africa: Hundreds of local drinks, such as banana beer (eg Mongozo), and millet beer. Thie first one is made from grain eg sorghum or millet) and bananas; and the second beer is made solely from millet, sorghum, or other available starch crops.


            	Andes, South America: Chicha, an Andean beverage made from germinated corn.


            	Bhutan, Nepal, Tibet and Sikkim: Chhaang, a popular semi-fermented rice/millet drink in the eastern Himalaya.


            	Bouza: An ancient Egyptian beer made from bread which is still made in Sudan.


            	China: Huangjiu, Choujiu. Jiǔ refers to all alcoholic drinks, most of which are distilled liquors (bijiǔ), but there are traditional grain-based relatives of beer such as sulima, made by the Mosuo people, and lijiang yinjiu, made by the Nakhi people, both in the Lijiang region of Yunnan.


            	Finland: Sahti, a traditional Finnish beer.


            	Kyrgyzstan: Bozo is a low alcohol, somewhat porridgey drink made from millet. The Kyrgyz also consume kymyz


            	Mexico: Pulque, an alcoholic beverage made from the fermented sap of the agave plant. Though commonly believed to be a beer, the main carbohydrate is a complex form of fructose rather than starch.


            	Russia/Ukraine: Kvass, a fermented nonalcoholic or mildly alcoholic beverage.
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                    	Kingdom:

                    	Plantae

                  


                  
                    	Division:

                    	Magnoliophyta

                  


                  
                    	Class:

                    	Magnoliopsida

                  


                  
                    	Order:

                    	Caryophyllales

                  


                  
                    	Family:

                    	Chenopodiaceae

                  


                  
                    	Genus:

                    	Beta

                  


                  
                    	Species:

                    	B. vulgaris

                  

                

              
            


            
              	Binomial name
            


            
              	Beta vulgaris

              Carolus Linnaeus
            

          


          
            
              	Beets, raw

              Nutritional value per 100g (3.5 oz)
            


            
              	Energy 40 kcal  180 kJ
            


            
              	
                
                  
                    	Carbohydrates  

                    	9.56 g
                  


                  
                    	- Sugars 6.76 g
                  


                  
                    	- Dietary fibre 2.8 g 
                  


                  
                    	Fat

                    	.17 g
                  


                  
                    	Protein

                    	1.61 g
                  


                  
                    	Vitamin A equiv. 2 g

                    	0%
                  


                  
                    	Thiamin (Vit. B1) .031 mg 

                    	2%
                  


                  
                    	Riboflavin (Vit. B2) .04 mg 

                    	3%
                  


                  
                    	Niacin (Vit. B3) .334 mg 

                    	2%
                  


                  
                    	Pantothenic acid (B5) .155 mg

                    	3%
                  


                  
                    	Vitamin B6 .067 mg

                    	5%
                  


                  
                    	Folate (Vit. B9) 109 g

                    	27%
                  


                  
                    	Vitamin C 4.9 mg

                    	8%
                  


                  
                    	Calcium 16 mg

                    	2%
                  


                  
                    	Iron .80 mg

                    	6%
                  


                  
                    	Magnesium 23 mg

                    	6%
                  


                  
                    	Phosphorus 40 mg

                    	6%
                  


                  
                    	Potassium 325 mg 

                    	7%
                  


                  
                    	Zinc .35 mg

                    	3%
                  

                

              
            


            
              	Percentages are relative to US

              recommendations for adults.

              Source: USDA Nutrient database
            

          


          Beta vulgaris, commonly known as beetroot or beet which is the common American English term for the vegetable, is a flowering plant species in the family Chenopodiaceae. Several cultivars are valued around the world as edible root vegetables, fodder (mangel) and sugar-producing sugar beet.


          


          Description


          Beta vulgaris is a herbaceous biennial or rarely perennial plant with leafy stems growing to 1-2 m tall. The leaves are heart-shaped, 5-20 cm long on wild plants (often much larger in cultivated plants). The flowers are produced in dense spikes, each flower very small, 3-5 mm diameter, green or tinged reddish, with five petals; they are wind-pollinated. The fruit is a cluster of hard nutlets.


          


          Taxonomy


          Three subspecies are recognised:


          
            	Beta vulgaris subsp. maritima. Sea beet. North-West Europe. Plant smaller, to 80 cm tall; root not swollen.


            	Beta vulgaris subsp. vulgaris. Europe. Plant larger, to 2 m tall; with a rounded fleshy taproot. The ancestor of the cultivated beets (not subsp. maritima, as sometimes stated). Var. Ruba is the red beet.


            	Beta vulgaris subsp. cicla - see Chard

          


          


          Uses


          


          Food


          Spinach beet leaves are eaten as a pot herb. Young leaves of the garden beet are sometimes used similarly. The midribs of Swiss chard are eaten boiled while the whole leaf blades are eaten as spinach beet.


          In Africa the whole leaf blades are usually prepared with the midribs as one dish.


          The leaves and stems of young plants are steamed briefly and eaten as a vegetable; older leaves and stems are stir-fried and have a flavour resembling taro leaves.


          The usually deep-red roots of garden beet are eaten boiled either as a cooked vegetable, or cold as a salad after cooking and adding oil and vinegar. A large proportion of the commercial production is processed into boiled and sterilised beets or into pickles. In Eastern Europe beet soup, such as cold borscht, is a popular dish. Yellow-coloured garden beets are grown on a very small scale for home consumption.


          Beetroot can be peeled, steamed, and then eaten warm with butter as a delicacy; cooked, pickled, and then eaten cold as a condiment; or peeled, shredded raw, and then eaten as a salad. Pickled beets are a traditional food of the American South. It is also common in Australia and New Zealand for pickled beetroot to be consumed on a burger.


          One increasingly popular preparation involves tossing peeled and diced beets with a small amount of oil and seasoning, then roasting in the oven until tender.


          A traditional Pennyslvania German (US) dish is Red Beet Eggs. Hard-boiled eggs are refrigerated in the cooking liquid of pickled beets and allowed to marinate until the eggs turn a deep pink-red colour.


          Garden beet juice is a popular health food. Betanins, obtained from the roots, are used industrially as red food colourants, e.g. to improve the colour of tomato paste, sauces, desserts, jams and jellies, ice cream, sweets and breakfast cereals.


          Beet pulp is fed to horses that are in vigorous training or conditioning and to those that may be allergic to dust from hay.


          Red Beet also makes an rich, red, Burgundy style wine.


          


          Medicine


          The roots and leaves have medicinal uses.


          The Romans used beetroot as a treatment for fevers and constipation, amongst other ailments. Apicius in De re coquinaria gives five recipes for soups to be given as a laxative, three of which feature the root of beet. Hippocrates advocated the use of beet leaves as binding for wounds.


          Since Roman times, beetroot juice has been considered an aphrodisiac. It is a rich source of the mineral boron, which plays an important role in the production of human sex hormones. Field Marshal Montgomery is reputed to have exhorted his troops to 'take favours in the beetroot fields', a euphemism for visiting prostitutes.. From the Middle Ages, beetroot was used as a treatment for a variety of conditions, especially illnesses relating to digestion and the blood. Platina recommended taking beetroot with garlic to nullify the effects of 'garlic-breath'.


          Today the beetroot is still championed as a universal panacea. One of the most controversial examples is the official position of the South African Health Minister on the treatment of AIDS. Dr. Manto Tshabalala-Msimang, Health Minister under Thabo Mbeki, has been nicknamed 'Dr. Beetroot' for promoting beets and other vegetables over antiretroviral AIDS medicines, which she considers toxic.


          Research published in the American Heart Association journal Hypertension on the 4th February 2008 and showed drinking 500mls of beetroot juice a day can help reduce blood pressure levels. Researchers saw a reduction in blood pressure in volunteers after just 1 hour of drinking 500mls of beetroot juice. The reduction was more pronounced after 3 to 4 hours and up till 24 hours after drinking the juice.


          


          Other uses


          Forms with strikingly coloured, large leaves are grown as ornamentals.


          Beets are used as a food plant by the larvae of a number of Lepidoptera species  see List of Lepidoptera that feed on beets.


          


          Cultivation
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          Numerous cultivars have been selected and bred for several different characteristics. For example, the "earthy" taste of some beet cultivars comes from the presence of the chemical compound geosmin. Researchers have not yet answered whether beets produce geosmin themselves, or whether it is produced by symbiotic soil microbes living in the plant. Nevertheless, breeding programs can produce cultivars with low geosmin levels yielding flavours more acceptable to shoppers.


          Major cultivar groups include:


          
            	Fodder beet wurzel or mangold used as animal fodder.


            	Sugar beet grown for sugar.


            	Chard, a beet which has been bred for leaves instead of roots and is used as a leaf vegetable.


            	
              Beetroot or table beet (or, in the 19th century, "blood turnip") used as a root vegetable. Notable cultivars in this group include:

              
                	Albina Vereduna, a white variety.


                	Bull's Blood, an open-pollinated variety originally from Britain, known for its dark red foliage. It is grown principally for its leaves, which add colour to salads.


                	Burpee's Golden, a beet with orange-red skin and yellow flesh.


                	Chioggia, an open-pollinated variety originally grown in Italy. The concentric rings of its red and white roots are visually striking when sliced. As a heritage variety, Chioggia is largely unimproved and has relatively high concentrations of geosmin.


                	Detroit Dark Red has relatively low concentrations of geosmin, and is therefore a popular commercial cultivar in the US.


                	India Beet is not as sweet as Western beet.


                	Lutz Greenleaf, a variety with a red root and green leaves, and a reputation for maintaining its quality well in storage.


                	Red Ace, the principal variety of beet found in U.S. supermarkets, typical for its bright red root and red-veined green foliage.

              

            

          


          


          Properties
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          Beta vulgaris roots contain significant amounts of vitamin C, whilst the leaves are an excellent source of vitamin A. They are also high in folate, soluble and insoluble dietary fibre and antioxidants. It is among the sweetest of vegetables, containing more sugar even than carrots or sweet corn. The content of sugar in beetroot is no more than 10%; in the sugar beet it is typically 15 to 20%.


          Beetroots are rich in the nutrient betaine. Betaine supplements, manufactured as a by-product of sugar beet processing, are prescribed to lower potentially toxic levels of homocysteine (Hcy), a homologue of the naturally occurring amino acid cysteine, which can be harmful to blood vessels thereby contributing to the development of heart disease, stroke, and peripheral vascular disease.


          


          Red/purple colouring


          The colour of red/purple beetroot is due to a variety of betalain pigments, unlike most other red plants, such as red cabbage, which contain anthocyanin pigments. The composition of different betalain pigments can vary, giving breeds of beetroot which are yellow or other colors in addition to the familiar deep red. Some of the betalains in beets are betanin, isobetanin, probetanin, and neobetanin (the red to violet ones are known collectively as betacyanin). Other pigments contained in beet are indicaxanthin and vulgaxanthins (yellow to orange pigments known as betaxanthins). Indicaxanthin has been shown as a powerful protective antioxidant for thalassemia, as well as prevents the breakdown of alpha-tocopherol (Vitamin E).


          Betacyanin in beetroot may cause red urine in some people who are unable to break it down. This is called beeturia.


          The pigments are contained in cell vacuoles. Beetroot cells are quite unstable and will 'leak' when cut, heated, or when in contact with air or sunlight. This is why red beetroots leave a purple stain. Leaving the skin on when cooking, however, will maintain the integrity of the cells and therefore minimise leakage.


          


          History


          Beetroot remains have been excavated in the Third dynasty Saqqara pyramid at Thebes, Egypt, and four charred beetroot fruits were found in the Neolithic site of Aartswoud in the Netherlands. But it is difficult to determine whether these are domesticated or wild forms of B. vulgaris. Zohary and Hopf note that beetroot is "linguistically well identified." They state the earliest written mention of the beet comes from 8th century BC Mesopotamia; the Greek Peripatetic Theophrastus later describes the beet as similar to the radish. "Roman and Jewish literary sources indicate that already in the 1st century BC domestic beet was represented in the Mediterranean basin by leafy forms (chard) and very probably also by beetroot cultivars."With the imposition of the blockade of the continent during the Napoleonic Wars there was an impetus to develop beetroot for their sugar content. Beet historians have long argued that the term bonbon de naturel or natures candy came into the popular vernacular during this time period.
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              Fossil range: Early Permian - Recent
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                    	Kingdom:
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                    	Class:
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                Archostemata

                Myxophaga

                Polyphaga

                See subgroups of the order Coleoptera

              
            

          


          Beetles constitute a group of insects which includes the largest number of species. They are placed in the order Coleoptera, which means "sheathed wing". The Coleoptera contains more described species than in any other order in the animal kingdom, constituting about 25% of all known life-forms. 40% of all described insect species are beetles (about 350,000 species), and new species are frequently discovered. Estimates put the total number of species, described and undescribed, at between 5 and 8 million.


          Beetles can be found in almost all habitats, but are not known to occur in the sea or in the polar regions. They interact with their ecosystems in several ways. They often feed on plants and fungi, break down animal and plant debris, and eat other invertebrates. Some species are prey of various animals including birds and mammals. Certain species are agricultural pests, such as the Colorado potato beetle Leptinotarsa decemlineata, the boll weevil Anthonomus grandis, the red flour beetle Tribolium castaneum, and the mungbean or cowpea beetle Callosobruchus maculatus, while other species of beetles are important controls of agricultural pests. For example, beetles in the family Coccinellidae ("ladybirds" or "ladybugs") consume aphids, scale insects, thrips, and other plant-sucking insects that damage crops.


          


          Description


          The name "Coleoptera" was given by Aristotle for the hardened shield-like forewings (coleo = shield + ptera = wing).
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              Trogodendron fasciculatum, a clerid beetle with bright yellow antennae
            

          


          Other characters of this group which are believed to be monophyletic include a holometabolous life cycle; having a prothorax that is distinct from and freely articulating with the mesothorax; the meso- and meta-thoracic segments fusing to form a pterothorax; a depressed body shape with the legs on the ventral surface; the coxae of legs recessed into cavities formed by heavily sclerotized thoracic sclerites; the abdominal sternites more sclerotized than the tergites; antennae with 11 or fewer segments; and terminal genitalic appendages retracted into the abdomen and invisible at rest.


          The general anatomy of beetles is quite uniform, although specific organs and appendages may vary greatly in appearance and function between the many families in the order. Like all insects, beetles' bodies are divided into three sections: the head, the thorax, and the abdomen. When viewed from below, the thorax is that part from which all three pairs of legs and both pairs of wings arise. The abdomen is everything posterior to the thorax. When viewed from above, most beetles appear to have three clear sections, but this is deceptive: on the beetle's upper surface, the middle "section" is a hard plate called the pronotum, which is only the front part of the thorax; the back part of the thorax is concealed by the beetle's wings. Like all arthropods, beetles are segmented organisms, and all three of the major sections of the body are themselves composed of several further segments, although these are not always readily discernible. This further segmentation is usually best seen on the abdomen.


          Beetles are generally characterised by a particularly hard exoskeleton and hard forewings ( elytra). The beetle's exoskeleton is made up of numerous plates called sclerites, separated by thin sutures. This design creates the armoured defences of the beetle while maintaining flexibility. The elytra are not used for flight, but tend to cover the hind part of the body and protect the second pair of wings (alae). The elytra must be raised in order to move the hind flight wings. A beetle's flight wings are crossed with veins and are folded after landing, often along these veins, and are stored below the elytra.


          In some beetles, the ability to fly has been lost. These include the ground beetles (family Carabidae) and some "true weevils" (family Curculionidae), but also some desert and cave-dwelling species of other families. Many of these species have the two elytra fused together, forming a solid shield over the abdomen. In a few families, both the ability to fly and the elytra have been lost, with the best known example being the glow-worms of the family Phengodidae, in which the females are larviform throughout their lives.


          Beetles have mouthparts similar to those of grasshoppers. Of these parts, the most commonly known are probably the mandibles, which appear as large pincers on the front of some beetles. The mandibles are a pair of hard, often tooth-like structures that move horizontally to grasp, crush, or cut food or enemies (see defence, below). Two pairs of finger-like appendages are found around the mouth in most beetles, serving to move food into the mouth. These are the maxillary and labial palpi.


          The eyes are compound and may display remarkable adaptability, as in the case of whirligig beetles (family Gyrinidae), in which the eyes are split to allow a view both above and below the waterline. Other species also have divided eyes  some longhorn beetles (family Cerambycidae) and weevils  while many beetles have eyes that are notched to some degree. A few beetle genera also possess ocelli, which are small, simple eyes usually situated farther back on the head (on the vertex).


          Beetles' antennae are primarily organs of smell, but may also be used to feel out a beetle's environment physically. They may also be used in some families during mating, or among a few beetles for defence. Antennae vary greatly in form within the Coleoptera, but are often similar within any given family. In some cases, males and females of the same species will have different antennal forms. Antennae may be clavate ( flabellate and lamellate are sub-forms of clavate, or clubbed antennae), filiform, geniculate, moniliform, pectinate, or serrate. For images of these antennal forms see antenna (biology).
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          The legs, which are multi-segmented, end in two to five small segments called tarsi. Like many other insect orders beetles bear claws, usually one pair, on the end of the last tarsal segment of each leg. While most beetles use their legs for walking, legs may be variously modified and adapted for other uses. Among aquatic families  Dytiscidae, Haliplidae, many species of Hydrophilidae and others  the legs, most notably the last pair, are modified for swimming and often bear rows of long hairs to aid this purpose. Other beetles have fossorial legs that are widened and often spined for digging. Species with such adaptations are found among the scarabs, ground beetles, and clown beetles (family Histeridae). The hind legs of some beetles, such as flea beetles (within Chrysomelidae) and flea weevils (within Curculionidae), are enlarged and designed for jumping.


          Oxygen is obtained via a tracheal system. Air enters a series of tubes along the body through openings called spiracles, and is then taken into increasingly finer fibres. Pumping movements of the body force the air through the system.


          Beetles have hemolymph instead of blood, and the open circulatory system of the beetle is powered by a tube-like heart attached to the top inside of the thorax.


          


          Development
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          Beetles are endopterygotes with complete metamorphosis.


          A single female may lay from several dozen to several thousand eggs during her lifetime. Eggs are usually laid according to the substrate the larva will feed on upon hatching. Among others, they can be laid loose in the substrate (e.g. flour beetle), laid in clumps on leaves (e.g. Colorado potato beetle), or individually attached (e.g. mungbean beetle and other seed borers) or buried in the medium (e.g. carrot weevil).


          The larva is usually the principal feeding stage of the beetle life cycle. Larvae tend to feed voraciously once they emerge from their eggs. Some feed externally on plants, such as those of certain leaf beetles, while others feed within their food sources. Examples of internal feeders are most Buprestidae and longhorn beetles. The larvae of many beetle families are predatory like the adults (ground beetles, ladybirds, rove beetles). The larval period varies between species but can be as long as several years.


          Beetle larvae can be differentiated from other insect larvae by their hardened, often darkened head, the presence of chewing mouthparts, and spiracles along the sides of the body. Like adult beetles, the larvae are varied in appearance, particularly between beetle families. Beetles whose larvae are somewhat flattened and are highly mobile are the ground beetles, some rove beetles, and others; their larvae are described as campodeiform. Some beetle larvae resemble hardened worms with dark head capsules and minute legs. These are elateriform larvae, and are found in the click beetle (Elateridae) and darkling beetle (Tenebrionidae) families. Some elateriform larvae of click beetles are known as wireworms. Beetles in the families of the Scarabaeoidea have short, thick larvae described as scarabaeiform, but more commonly known as grubs.


          All beetle larvae go through several instars, which are the developmental stages between each moult. In many species the larvae simply increase in size with each successive instar as more food is consumed. In some cases, however, more dramatic changes occur. Among certain beetle families or genera, particularly those that exhibit parasitic lifestyles, the first instar (the planidium) is highly mobile in order to search out a host, while the following instars are more sedentary and remain on or within their host. This is known as hypermetamorphosis; examples include the blister beetles (family Meloidae) and some rove beetles, particularly those of the genus Aleochara.


          As with all endopterygotes, beetle larvae pupate, and from this pupa emerges a fully formed, sexually mature adult beetle, or imago. Adults have an extremely variable lifespan, from weeks to years, depending on the species.


          


          Physiology and behaviour


          


          Reproduction
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          Beetles may display extremely intricate behaviour when mating. Smell is thought to be important in the location of a mate.


          Conflict can play a part in the mating rituals of species such as burying beetles (genus Nicrophorus) where conflicts between males and females rage until only one of each is left, thus ensuring reproduction by the strongest and fittest. Many male beetles are territorial and will fiercely defend their small patch of territory from intruding males. In such species, the males may often have horns on the head and/or thorax, making their overall body lengths greater than those of the females, unlike most insects.


          Pairing is generally short but in some cases will last for several hours. During pairing sperm cells are transferred to the female to fertilise the egg.


          Parental care varies between species, ranging from the simple laying of eggs under a leaf to certain scarab beetles, which construct underground structures complete with a supply of dung to house and feed their young. Other beetles are leaf rollers, biting sections of leaves to cause them to curl inwards, then laying their eggs, thus protected, inside.


          


          Defense
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              Brachinus sp., a bombardier beetle
            

          


          Beetles and their larvae have a variety of strategies to avoid being attacked by predators or parasitoids. These include camouflage, mimicry, toxicity, and active defence.


          Camouflage involves the use of colouration or shape to blend into the surrounding environment. This sort of protective coloration is common and widespread among beetle families, especially those that feed on wood or vegetation, such as many of the leaf beetles (family Chrysomelidae) or weevils. In some of these species, sculpturing or various coloured scales or hairs cause the beetle to resemble bird dung or other inedible objects. Many of those that live in sandy environments blend in with the coloration of the substrate.


          Another defence that often uses colour or shape to deceive potential enemies is mimicry. A number of longhorn beetles (family Cerambycidae) bear a striking resemblance to wasps, which helps them avoid predation even though the beetles are in fact harmless. This defence can be found to a lesser extent in other beetle families, such as the scarab beetles. Beetles may combine their colour mimicry with behavioural mimicry, acting like the wasps they already closely resemble. Many beetle species, including ladybirds, blister beetles, and lycid beetles can secrete distasteful or toxic substances to make them unpalatable or even poisonous. These same species often exhibit aposematism, where bright or contrasting colour patterns warn away potential predators, and there are, not surprisingly, a great many beetles and other insects that mimic these chemically-protected species.


          Large ground beetles and longhorn beetles may defend themselves using strong mandibles and/or spines or horns to forcibly persuade a predator to seek out easier prey. Others, such as bombardier beetles (within Carabidae), may spray chemicals from their abdomen to repel predators.


          


          Feeding


          Besides being abundant and varied, the Coleoptera are able to exploit the wide diversity of food sources available in their many habitats. Some are generalists, eating both plants and animals. Other beetles are highly specialised in their diet. Many species of leaf beetles, longhorn beetles, and weevils are very host specific, feeding on only a single species of plant. Ground beetles and rove beetles (family Staphylinidae), among others, are primarily carnivorous and will catch and consume many other arthropods and small prey such as earthworms and snails. While most predatory beetles are generalists, a few species have more specific prey requirements or preferences.


          Decaying organic matter is a primary diet for many species. This can range from dung, which is consumed by coprophagous species such as certain scarab beetles (family Scarabaeidae), to dead animals, which are eaten by necrophagous species such as the carrion beetles (family Silphidae). Some of the beetles found within dung and carrion are in fact predatory, such as the clown beetles, preying on the larvae of coprophagous and necrophagous insects.


          


          Adaptations to the environment


          Aquatic beetles use several techniques for retaining air beneath the water's surface. Beetles of the family Dytiscidae hold air between the abdomen and the elytra when diving. Hydrophilidae have hairs on their under surface that retain a layer of air against their bodies. Adult crawling water beetles use both their elytra and their hind coxae (the basal segment of the back legs) in air retention while whirligig beetles simply carry an air bubble down with them whenever they dive.


          


          Evolutionary history and classification
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          While some authorities believe modern beetles began about 140 million years ago, research announced in 2007 showed that beetles may have entered the fossil record during the Lower Permian, about 265 to 300 million years ago.


          The four extant suborders of beetle are these:


          
            	Polyphaga is the largest suborder, containing more than 300,000 described species in more than 170 families, including rove beetles (Staphylinidae), scarab beetles (Scarabaeidae), blister beetles (Meloidae), stag beetles (Lucanidae) and true weevils (Curculionidae). These beetles can be identified by the cervical sclerites (hardened parts of the head used as points of attachment for muscles) absent in the other suborders.


            	Adephaga contains about 10 families of largely predatory beetles, includes ground beetles (Carabidae), Dytiscidae and whirligig beetles (Gyrinidae). In these beetles the testes are tubular and the first abdominal sternum (a plate of the exoskeleton) is divided by the hind coxae (the basal joints of the beetle's legs).


            	Archostemata contains four families of mainly wood-eating beetles, including reticulated beetles (Cupedidae) and the telephone-pole beetle.


            	Myxophaga contains about 100 described species in four families, mostly very small, including Hydroscaphidae and the genus Sphaerius.

          


          These suborders diverged in the Permian and Triassic. Their phylogenetic relationship is uncertain, with the most popular hypothesis being that Polyphaga and Myxophaga are most closely related, with Adephaga as the sister group to those two, and Archostemata as sister to the other three collectively.


          There are about 350,000 species of beetles. Such a large number of species poses special problems for classification, with some families consisting of thousands of species and needing further division into subfamilies and tribes.


          


          Impact on humans


          


          Pests
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          Many agricultural, forestry, and household insect pests are beetles. These include the following:


          
            	The Colorado potato beetle, Leptinotarsa decemlineata, is a notorious pest of potato plants. Crops are destroyed and the beetle can only be treated by employing expensive pesticides, many of which it has begun to develop resistance to. As well as potatoes, suitable hosts can be a number of plants from the potato family ( Solanaceae), such as nightshade, tomato, aubergine and capsicum.


            	The boll weevil, Anthonomus grandis, has cost cotton producers in the United States billions of dollars since it first entered that country.


            	The bark beetles Hylurgopinus rufipes and Scolytus multistriatus, the elm leaf beetle, Pyrrhalta luteola, and other beetles attack elm trees. The bark beetles are important elm pests because they carry Dutch elm disease as they move from infected breeding sites to feed on healthy elm trees. The spread of the fungus by the beetle has led to the devastation of elm trees in many parts of the Northern Hemisphere, notably in Europe and North America.


            	The death watch beetle, Xestobium rufovillosum, (family Anobiidae) is of considerable importance as a pest of older wooden buildings in Great Britain. It attacks hardwoods such as oak and chestnut, always where some fungal decay has taken or is taking place. It is thought that the actual introduction of the pest into buildings takes place at the time of construction.


            	Asian long-horned beetle


            	Citrus long-horned beetle


            	Western corn rootworm


            	Coconut hispine beetle, Brontispa longissima, feeds on young leaves and damages seedlings and mature coconut palms. On September 27, 2007, Philippines' Metro Manila and 26 provinces were quarantined due to having been infested with this pest (to save the $800-million Philippine coconut industry).


            	The Mountain Pine Beetle normally attacks mature or weakened Lodgepole Pine. Under the right circumstances outbreaks make it the most destructive insect pest of mature pine forests. The current infestation in British Columbia is the largest Canada has ever seen.

          


          


          Beneficial organisms
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            	Both the larvae and adults of some ladybirds (family Coccinellidae) are found in aphid colonies. Other lady beetles feed on scale insects and mealybugs. If normal food sources are scarce they may feed on other things, such as small caterpillars, young plant bugs, honeydew and nectar.


            	Ground beetles (family Carabidae) are common predators of many different insects and other arthropods, including fly eggs, caterpillars, wireworms and others.


            	Plant-feeding beetles are often important beneficial insects, controlling problem weeds. Some flea beetles of the genus Aphthona feed on leafy spurge, a considerable weed of rangeland in western North America.

          


          Some farmers develop beetle banks to foster and provide cover for beneficial beetles.


          Beetles of the Dermestidae family are often used in taxidermy to clean bones of remaining flesh.


          


          Beetles in ancient Egypt and other cultures
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          Several species of dung beetle, most notably Scarabaeus sacer (often referred to as "scarab"), enjoyed a sacred status among the ancient Egyptians, as the creatures were likened to the major god Khepri. Some scholars suggest that the Egyptians' practice of making mummies was inspired by the brooding process of the beetle. Many thousands of amulets and stamp seals have been excavated that depict the scarab. In many artifacts, the scarab is depicted pushing the sun along its course in the sky, much as scarabs push or roll balls of dung to their brood sites. During and following the New Kingdom, scarab amulets were often placed over the heart of the mummified deceased.


          Some tribal groups, particularly in tropical parts of the world, use the colourful, iridescent elytra of certain beetles, especially certain Scarabaeidae, in ceremonies and as adornment.


          


          Study and collection
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          The study of beetles is called coleopterology, and its practitioners are coleopterists. Coleopterists have formed organisations to facilitate the study of beetles. Among these is The Coleopterists Society, an international organisation based in the United States. Such organisations may have both professionals and amateurs interested in beetles as members.


          Research in this field is often published in peer-reviewed journals specific to the field of coleopterology, though journals dealing with general entomology also publish many papers on various aspects of beetle biology. Some of the journals specific to beetle research are:


          
            	The Coleopterist (United Kingdom beetle fauna)


            	The Coleopterists Bulletin (published by The Coleopterists Society)

          


          There is a thriving industry in the collection of beetle specimens for amateur and professional collectors. Many coleopterists prefer to collect beetle specimens for themselves, recording detailed information about each specimen and its habitat. Such collections add to the body of knowledge about the Coleoptera. Some countries have established laws governing or prohibiting the collection of certain rare (and often much sought after) species. One such beetle whose collection is illegal or restricted is the American burying beetle, Nicrophorus americanus.
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        Behavioural economics


        
          

          Behavioural economics and behavioural finance are closely related fields which apply scientific research on human and social cognitive and emotional biases to better understand economic decisions and how they affect market prices, returns and the allocation of resources. The fields are primarily concerned with the rationality, or lack thereof, of economic agents. Behavioural models typically integrate insights from psychology with neo-classical economic theory.


          Academics are divided between considering Behavioural Finance as supporting some tools of technical analysis by explaining market trends, and considering some aspects of technical analysis as behavioural biases ( representativeness heuristic, self fulfilling prophecy).


          Behavioural analysts are mostly concerned with the effects of market decisions, but also those of public choice, another source of economic decisions with some similar biases.


          


          History


          During the classical period, economics had a close link with psychology. For example, Adam Smith wrote The Theory of Moral Sentiments, an important text describing psychological principles of individual behaviour; and Jeremy Bentham wrote extensively on the psychological underpinnings of utility. Economists began to distance themselves from psychology during the development of neo-classical economics as they sought to reshape the discipline as a natural science, with explanations of economic behaviour deduced from assumptions about the nature of economic agents. The concept of homo economicus was developed, and the psychology of this entity was fundamentally rational. Nevertheless, psychological explanations continued to inform the analysis of many important figures in the development of neo-classical economics such as Francis Edgeworth, Vilfredo Pareto, Irving Fisher and John Maynard Keynes.


          Psychology had largely disappeared from economic discussions by the mid 20th century. A number of factors contributed to the resurgence of its use and the development of behavioural economics. Expected utility and discounted utility models began to gain wide acceptance, generating testable hypotheses about decision making under uncertainty and intertemporal consumption respectively. Soon a number of observed and repeatable anomalies challenged those hypotheses. Furthermore, during the 1960s cognitive psychology began to describe the brain as an information processing device (in contrast to behaviorist models). Psychologists in this field such as Ward Edwards, Amos Tversky and Daniel Kahneman began to compare their cognitive models of decision making under risk and uncertainty to economic models of rational behaviour. In Mathematical psychology, there is a longstanding interest in the transitivity of preference and what kind of measurement scale utility constitutes ( Luce, 2000).


          An important paper in the development of the behavioural finance and economics fields was written by Kahneman and Tversky in 1979. This paper, ' Prospect theory: Decision Making Under Risk', used cognitive psychological techniques to explain a number of documented divergences of economic decision making from neo-classical theory. Over time many other psychological effects have been incorporated into behavioural finance, such as overconfidence and the effects of limited attention. Further milestones in the development of the field include a well attended and diverse conference at the University of Chicago, a special 1997 edition of the Quarterly Journal of Economics ('In Memory of Amos Tversky') devoted to the topic of behavioural economics and the award of the Nobel prize to Daniel Kahneman in 2002 "for having integrated insights from psychological research into economic science, especially concerning human judgment and decision-making under uncertainty".


          Prospect theory is an example of generalized expected utility theory. Although not commonly included in discussions of the field of behavioural economics, generalized expected utility theory is similarly motivated by concerns about the descriptive inaccuracy of expected utility theory.


          Behavioural economics has also been applied to problems of intertemporal choice. The most prominent idea is that of hyperbolic discounting, proposed by George Ainslie (1975), in which a high rate of discount is used between the present and the near future, and a lower rate between the near future and the far future. This pattern of discounting is dynamically inconsistent (or time-inconsistent), and therefore inconsistent with some models of rational choice, since the rate of discount between time t and t+1 will be low at time t-1, when t is the near future, but high at time t when t is the present and time t+1 the near future. As part of the discussion of hypberbolic discounting, has been animal and human work on Melioration theory and Matching Law of Richard Herrnstein. They suggest that behaviour is not based on expected utility rather it is based on previous reinforcement experience.


          


          Methodology


          At the outset behavioural economics and finance theories were developed almost exclusively from experimental observations and survey responses, though in more recent times real world data has taken a more prominent position. fMRI has also been used to determine which areas of the brain are active during various steps of economic decision making. Experiments simulating market situations such as stock market trading and auctions are seen as particularly useful as they can be used to isolate the effect of a particular bias upon behavior; observed market behaviour can typically be explained in a number of ways, carefully designed experiments can help narrow the range of plausible explanations. Experiments are designed to be incentive compatible, with binding transactions involving real money the norm.


          


          Key observations


          There are three main themes in behavioural finance and economics:


          
            	Heuristics: People often make decisions based on approximate rules of thumb, not strictly rational analysis. See also cognitive biases and bounded rationality.


            	Framing: The way a problem or decision is presented to the decision maker will affect his action.


            	Market inefficiencies: There are explanations for observed market outcomes that are contrary to rational expectations and market efficiency. These include mis-pricings, non-rational decision making, and return anomalies. Richard Thaler, in particular, has described specific market anomalies from a behavioural perspective.

          


          Recently, Barberis, Shleifer, and Vishny (1998), as well as Daniel, Hirshleifer, and Subrahmanyam (1998) have built models based on extrapolation (seeing patterns in random sequences) and overconfidence to explain security market over- and underreactions, though such models have not been used in the money management industry. These models assume that errors or biases are correlated across agents so that they do not cancel out in aggregate. This would be the case if a large fraction of agents look at the same signal (such as the advice of an analyst) or have a common bias.


          More generally, cognitive biases may also have strong anomalous effects in aggregate if there is a social contamination with a strong emotional content (collective greed or fear), leading to more widespread phenomena such as herding and groupthink. Behavioural finance and economics rests as much on social psychology within large groups as on individual psychology. However, some behavioural models explicitly demonstrate that a small but significant anomalous group can also have market-wide effects (eg. Fehr and Schmidt, 1999).


          


          Behavioural finance topics


          Some central issues in behavioural finance are why investors and managers (and also lenders and borrowers) make systematic errors. It shows how those errors affect prices and returns (creating market inefficiencies). It shows also what managers of firms or other institutions, as well as other financial players might do to take advantage of market inefficiencies.


          Among the inefficiencies described by behavioural finance, underreactions or overreactions to information are often cited, as causes of market trends and in extreme cases of bubbles and crashes). Such misreactions have been attributed to limited investor attention, overconfidence / overoptimism, and mimicry ( herding instinct) and noise trading.


          Other key observations made in behavioural finance literature include the lack of symmetry between decisions to acquire or keep resources, called colloquially the "bird in the bush" paradox, and the strong loss aversion or regret attached to any decision where some emotionally valued resources (e.g. a home) might be totally lost. Loss aversion appears to manifest itself in investor behaviour as an unwillingness to sell shares or other equity, if doing so would force the trader to realise a nominal loss (Genesove & Mayer, 2001). It may also help explain why housing market prices do not adjust downwards to market clearing levels during periods of low demand.


          Applying a version of prospect theory, Benartzi and Thaler (1995) claim to have solved the equity premium puzzle, something conventional finance models have been unable to do.


          Presently, some researchers in experimental finance use experimental method, e.g. creating an artificial market by some kind of simulation software to study people's decision-making process and behaviour in financial markets.


          


          Behavioural finance models


          Some financial models used in money management and asset valuation use behavioural finance parameters, for example:


          
            	Thaler's model of price reactions to information, with three phases, underreaction-adjustment-overreaction, creating a price trend

          


          
            	One characteristic of overreaction is that the average return of asset prices following a series of announcements of good news is lower than the average return following a series of bad announcements. In other words, overreaction occurs if the market reacts too strongly or for too long (persistent trend) to news that it subsequently needs to be compensated in the opposite direction. As a result, assets that were winners in the past should not be seen as an indication to invest in as their risk adjusted returns in the future are relatively low compared to stocks that were defined as losers in the past.

          


          
            	The stock image coefficient

          


          


          Criticisms of behavioural finance


          Critics of behavioural finance, such as Eugene Fama, typically support the efficient market theory (though Fama may have reversed his position in recent years). They contend that behavioural finance is more a collection of anomalies than a true branch of finance and that these anomalies will eventually be priced out of the market or explained by appealing to market microstructure arguments. However, a distinction should be noted between individual biases and social biases; the former can be averaged out by the market, while the other can create feedback loops that drive the market further and further from the equilibrium of the " fair price".


          A specific example of this criticism is found in some attempted explanations of the equity premium puzzle. It is argued that the puzzle simply arises due to entry barriers (both practical and psychological) which have traditionally impeded entry by individuals into the stock market, and that returns between stocks and bonds should stabilize as electronic resources open up the stock market to a greater number of traders (See Freeman, 2004 for a review). In reply, others contend that most personal investment funds are managed through superannuation funds, so the effect of these putative barriers to entry would be minimal. In addition, professional investors and fund managers seem to hold more bonds than one would expect given return differentials.


          


          Quantitative behavioural finance


          Quantitative behavioural finance is a new discipline that uses mathematical and statistical methodology to understand behavioural biases in conjunction with valuation. Some of this endeavor has been lead by Gunduz Caginalp (Professor of Mathematics and Editor of Journal of Behavioural Finance during 2001-2004) and collaborators including Vernon Smith (2002 Nobel Laureate in Economics), David Porter, Don Balenovich, Vladimira Ilieva, Ahmet Duran, Huseyin Merdan). Studies by Jeff Madura, Ray Sturm and others have demonstrated significant behavioural effects in stocks and exchange traded funds.


          The research can be grouped into the following areas:


          
            	Empirical studies that demonstrate significant deviations from classical theories


            	Modeling using the concepts of behavioural effects together with the non-classical assumption of the finiteness of assets


            	Forecasting based on these methods


            	Studies of experimental asset markets and use of models to forecast experiments

          


          


          Critical conclusions of behavioural economics


          Critics of behavioural economics typically stress the rationality of economic agents (see Myagkov and Plott (1997) amongst others). They contend that experimentally observed behavior is inapplicable to market situations, as learning opportunities and competition will ensure at least a close approximation of rational behaviour.


          Others note that cognitive theories, such as prospect theory, are models of decision making, not generalized economic behaviour, and are only applicable to the sort of once-off decision problems presented to experiment participants or survey respondents.


          Traditional economists are also skeptical of the experimental and survey based techniques which are used extensively in behavioural economics. Economists typically stress revealed preferences over stated preferences (from surveys) in the determination of economic value. Experiments and surveys must be designed carefully to avoid systemic biases, strategic behaviour and lack of incentive compatibility, and many economists are distrustful of results obtained in this manner due to the difficulty of eliminating these problems.


          Rabin (1998) dismisses these criticisms, claiming that results are typically reproduced in various situations and countries and can lead to good theoretical insight. Behavioural economists have also incorporated these criticisms by focusing on field studies rather than lab experiments. Some economists look at this split as a fundamental schism between experimental economics and behavioral economics, but prominent behavioral and experimental economists tend to overlap techniques and approaches in answering common questions. For example, many prominent behavioural economists are actively investigating neuroeconomics, which is entirely experimental and cannot be verified in the field.


          Other proponents of behavioral economics note that neoclassical models often fail to predict outcomes in real world contexts. Behavioral insights can be used to update neoclassical equations, and behavioural economists note that these revised models not only reach the same correct predictions as the traditional models, but also correctly predict some outcomes where the traditional models failed.
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              	Bisotun*
            


            
              	UNESCO World Heritage Site
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              	Type

              	Cultural
            


            
              	Criteria

              	ii, iii
            


            
              	Reference

              	1222
            


            
              	Region**

              	Asia-Pacific
            


            
              	Inscription history
            


            
              	Inscription

              	2006 (30th Session)
            


            
              	* Name as inscribed on World Heritage List.

              ** Region as classified by UNESCO.
            

          


          The Behistun Inscription (also Bisitun or Bisutun, Modern Persian: بیستون; Old Persian: Bagastana, meaning "the god's place or land") is a multi-lingual inscription located on Mount Behistun in the Kermanshah Province of Iran, near the town of Jeyhounabad.


          The inscription includes three versions of the same text, written in three different cuneiform script languages: Old Persian, Elamite, and Babylonian. A British army officer, Henry Rawlinson, had the inscription transcribed in two parts, in 1835 and 1843. Rawlinson was able to translate the Old Persian cuneiform text in 1838, and the Elamite and Babylonian texts were translated by Rawlinson and others after 1843. Babylonian was a later form of Akkadian: both are Semitic languages. In effect, then, the inscription is to cuneiform what the Rosetta Stone is to Egyptian hieroglyphs: the document most crucial in the decipherment of a previously lost script.


          The inscription is approximately 15 metres high by 25metres wide, and 100metres up a limestone cliff from an ancient road connecting the capitals of Babylonia and Media ( Babylon and Ecbatana). It is extremely inaccessible as the mountainside was removed to make the inscription more visible after its completion. The Old Persian text contains 414 lines in five columns; the Elamite text includes 593 lines in eight columns and the Babylonian text is in 112 lines. The inscription was illustrated by a life-sized bas-relief of Darius, holding a bow as a sign of kingship, with his left foot on the chest of a figure lying on his back before him. The prostrate figure is reputed to be the pretender Gaumata. Darius is attended to the left by two servants, and ten one-metre figures stand to the right, with hands tied and rope around their necks, representing conquered peoples. Faravahar floats above, giving his blessing to the king. One figure appears to have been added after the others were completed, as was (oddly enough) Darius' beard, which is a separate block of stone attached with iron pins and lead.


          


          In ancient history
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              Mount Behistun, Persia
            

          


          The first historical mention of the inscription is by the Greek Ctesias of Cnidus, who noted its existence some time around 400 BC, and mentions a well and a garden beneath the inscription dedicated by Queen Semiramis of Babylon to Zeus (the Greek analogue of Ahura Mazda). Tacitus also mentions it and includes a description of some of the long-lost ancillary monuments at the base of the cliff, including an altar to Hercules. What has been recovered of them, including a statue dedicated in 148 BC, is consistent with Tacitus' description. Diodorus also writes of "Bagistanon" and claims it was inscribed by Queen Semiramis.


          After the fall of the Persian Empire and its successors, and the fall of cuneiform writing into disuse, the nature of the inscription was forgotten and fanciful origins became the norm. For centuries, instead of being attributed to Darius  one of the first Persian kings  it was believed to be from the reign of Chosroes II of Persia  one of the last.


          A legend arose that it had been created by Farhad, a lover of Chosroes' wife, Shirin. Exiled for his transgression, Farhad is given the task of cutting away the mountain to find water; if he succeeds, he will be given permission to marry Shirin. After many years and the removal of half the mountain, he does find water, but is informed by Chosroes that Shirin had died. He goes mad, throws his axe down the hill, kisses the ground and dies. It is told in the book of Chosroes and Shirin that his axe was made out of a Pomegranate tree, and where he threw the axe a Pomegranate tree grew with fruit that would cure the ill. Shirin is not dead, naturally, and mourns upon hearing the news.


          


          Translation
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          The inscription was noted by an Arab traveller, Ibn Hawqal, in the mid-900s, who interpreted the figures as a teacher punishing his pupils. It was not until 1598, when the Englishman Robert Sherley saw the inscription during a diplomatic mission to Persia on behalf of Austria, that the inscription first came to the attention of western European scholars. His party came to the conclusion that it was a picture of the ascension of Jesus with an inscription in Greek.


          Biblical misinterpretations by Europeans were rife for the next two centuries. French General Gardanne thought it showed Christ and his twelve apostles, and Sir Robert Ker Porter thought it represented the 12 tribes of Israel and Shalmaneser of Assyria. Italian explorer Pietro della Valle visited the inscription in the course of a pilgrimage in around 1621, and German surveyor Carsten Niebuhr visited in around 1764 while exploring Arabia and the middle east for Frederick V of Denmark, publishing a copy of the inscription in the account of his journeys in 1777. Niebuhr's transcriptions were used by Georg Friedrich Grotefend and others in their efforts to decipher the Old Persian cuneiform script. Grotefend had deciphered ten of the 37 symbols of Old Persian by 1802.


          In 1835, Sir Henry Rawlinson, an officer of the British East India Company army assigned to the forces of the Shah of Iran, began studying the inscription in earnest. As the town of Bisutun's name was anglicized as "Behistun" at this time, the monument became known as the "Behistun Inscription". Despite its relative inaccessibility, Rawlinson was able to scale the cliff and copy the Old Persian inscription. The Elamite was across a chasm, and the Babylonian four metres above; both were beyond easy reach and were left for later.


          Armed with the Persian text, and with about a third of the syllabary made available to him by the work of Georg Friedrich Grotefend, Rawlinson set to work on deciphering the text. Fortunately, the first section of this text contained a list of the same Persian kings found in Herodotus in their original Persian forms as opposed to Herodotus's Greek transliterations, for example Darius is given as the original "Dryavu" instead of the Hellenized "". By matching the names and the characters, Rawlinson was able to decipher the type of cuneiform used for Old Persian by 1838 and present his results to the Royal Asiatic Society in London and the Socit Asiatique in Paris.


          Surprisingly, the Old Persian text was copied and deciphered before the recovery and copying of the Elamite and Babylonian inscriptions had even been attempted. In the interim, Rawlinson spent a brief tour of duty in Afghanistan, returning to the site in 1843. He first crossed a chasm between the Persian and Elamite scripts by bridging the gap with planks, subsequently copying the Elamite inscription. He was then able to find an enterprising local boy to climb up a crack in the cliff and suspend ropes across the Babylonian writing, so that papier-mch casts of the inscriptions could be taken. Rawlinson, along with scholars Edward Hincks, Julius Oppert, William Henry Fox Talbot, and Edwin Norris, either working separately or in collaboration eventually deciphered these inscriptions, leading eventually to the ability to read them completely. The ability to read Old Persian, Elamite, and Babylonian was one of the key developments that put the field of Assyriology on a modern footing.


          


          After Rawlinson


          Later expeditions, in 1904 sponsored by the British Museum and led by Leonard William King and Reginald Campbell Thompson and in 1948 by George G. Cameron of the University of Michigan, obtained photographs, casts and more accurate transcriptions of the texts, including passages that were not copied by Rawlinson. It also became apparent that rainwater had dissolved some areas of the limestone in which the text is inscribed, while leaving new deposits of limestone over other areas, covering the text.


          The monument suffered some damage from soldiers using it for target practice during World War II. In recent years, Iranian archaeologists have been undertaking conservation works. The site became a UNESCO World Heritage Site in 2006.
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              	Coordinates:
            


            
              	Country

              	[image: Flag of the People's Republic of China]People's Republic of China
            


            
              	County-leveldivisions

              	18
            


            
              	Townshipdivisions

              	273
            


            
              	Settled

              	ca. 473 BC
            


            
              	Government
            


            
              	- CPC Beijing

              	Liu Qi Committee Secretary
            


            
              	- Mayor

              	Guo Jinlong
            


            
              	Area ( ranked 29th)
            


            
              	- Municipality

              	16,801.25 km(6,487 sqmi)
            


            
              	Elevation

              	43.5 m (143 ft)
            


            
              	Population (2007)
            


            
              	- Municipality

              	17,430,000 ( 26th)
            


            
              	- Density

              	1,037/km(2,685.8/sqmi)
            


            
              	- Urban

              	8,495,000
            


            
              	- Mun. Density rank

              	( 4th)
            


            
              	- Major nationalities

              	Han - 96%

              Manchu - 2%

              Hui - 2%

              Mongolian - 0.3%
            


            
              	Time zone

              	China Standard Time ( UTC+8)
            


            
              	Postal code

              	100000 - 102600
            


            
              	Area code(s)

              	+86/10
            


            
              	License plate prefixes

              	京A, C, E, F, H, J, K, L

              京B (taxis)

              京G (outside urban area)

              京O (police and authorities)

              京V (military headquarters

              & central government)
            


            
              	ISO 3166-2

              	cn-11
            


            
              	GDP (2006)

              	CNY 772.03 billion ( 15th)
            


            
              	- per capita

              	CNY 49,505 ( 2nd)
            


            
              	HDI (2005)

              	0.882 ( 2nd)  high
            


            
              	
                
                  City trees

                  Chinese arborvitae (Platycladus orientalis)

                  Pagoda tree (Sophora japonica)
                


                
                  City flowers

                  Chrysanthemum (Chrysanthemum morifolium)

                  Chinese rose (Rosa chinensis)
                

              
            


            
              	Website: www.beijing.gov.cn

              www.ebeijing.gov.cn (English)
            

          


          Beijing (Chinese: 北京; pinyin: Běijīng; Wade-Giles: Peiching or Pei-ching; IPA: [peɪ˨˩ tɕɪŋ˥˥]; Chinese Postal Map Romanization: Peking; literally "Northern capital"; pronunciation), a metropolis in northern China, is the capital of the People's Republic of China (PRC). It is also known in English as Peking ( English pronunciation ). Beijing is also one of the four municipalities of the PRC, which are equivalent to provinces in China's administrative structure. Beijing Municipality borders Hebei Province to the north, west, south, and for a small section in the east, and Tianjin Municipality to the southeast. Beijing is China's second largest city, after Shanghai. It is a major transportation hub, with dozens of railways, roads and motorways passing through the city. It is also the focal point of many international flights to China. Beijing is recognised as the political, educational, and cultural centre of the People's Republic of China, while Shanghai and Hong Kong predominate in economic fields.


          Beijing is one of the Four Great Ancient Capitals of China. It will host the 2008 Summer Olympics.


          


          Names


          Beijing or Peking ( 北 京) literally means "northern capital", in line with the common East Asian tradition whereby capital cities are explicitly named as such. Other cities similarly named include Nanjing ( 南 京), China, meaning "southern capital"; Tokyo ( 東 京), Japan, and Đng Kinh (東京, now Hanoi), Vietnam meaning "eastern capital"; as well as Kyoto ( 京 都), Japan, and Gyeongseong ( 京 城; now Seoul), Korea, both meaning simply "capital".


          Peking is the name of the city according to Chinese Postal Map Romanization, and the traditional customary name for Beijing in English. The term Peking originated with French missionaries four hundred years ago and corresponds to an older pronunciation predating a subsequent sound change in Mandarin from [kʲ] to [tɕ]. ([tɕ] is represented in pinyin as j, as in Beijing), and is still used in some languages (as in Russian, Serbian, Dutch, German, Hungarian, Polish and Spanish).


          The city has been renamed several times. During the Jin Dynasty, the city was known as Zhongdu ( 中都) , and then later under the Mongol Yuan Dynasty as Dadu ( 大都) in Chinese, and Khanbaliq in Mongolian (recorded as Cambuluc by Marco Polo). After the reconquest of the city by the Ming it was known as Shuntian ( 順天), and later as Peiping ( 北 平 Pinyin: Beiping; Wade-Giles: Pei-p'ing), literally "Northern Peace", a name it received again from 1928 and 1949. On both occasions, the name changed  with the removal of the element meaning "capital" (jing or king, 京)  to reflect the fact the national capital had changed to Nanjing, the first time under the Hongwu Emperor of the Ming Dynasty, and the second time with the Kuomintang (KMT) government of the Republic of China, so that Peking was no longer the capital of China.


          The Communist Party of China reverted the name to Beijing (Peking) in 1949 again in part to emphasize that Beijing had returned to its role as China's capital. The government of the Republic of China on Taiwan has never formally recognized the name change, and during the 1950s and 1960s it was common in Taiwan for Beijing to be called Beiping to imply the illegitimacy of the PRC. Today though, almost all of Taiwan, including the ROC government, uses Beijing, although some maps of China from Taiwan still use the old name along with pre-1949 political boundaries.


          Yanjing ( 燕 京; Pinyin: Yānjīng; Wade-Giles: Yen-ching) is and has been another popular informal name for Beijing, a reference to the ancient State of Yan that existed here during the Zhou Dynasty. This name is reflected in the locally-brewed Yanjing Beer as well as Yenching University, an institution of higher learning that was merged into Peking University.


          (The history section below outlines other historical names of Beijing.)


          


          History
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              Remains of Beijing city wall, 2006
            

          


          There were cities in the vicinities of Beijing by the 1st millennium BC, and the capital of the State of Yan, one of the powers of the Warring States Period (473-221 BC), Ji (薊/蓟), was established in present-day Beijing.


          After the fall of the Yan, the subsequent Qin, Han, and Jin dynasties set-up local prefectures in the area. In Tang Dynasty it became the headquarter for Fanyang jiedushi, the virtual military governor of current northern Hebei area. An Lushan launched An Shi Rebellion from here in 755. This rebellion is often regarded as a turning point of Tang dynasty, as the central government began to lose the control of the whole country.


          In 936, the Later Jin Dynasty (936-947) of northern China ceded a large part of its northern frontier, including modern Beijing, to the Khitan Liao Dynasty. In 938, the Liao Dynasty set up a secondary capital in what is now Beijing, and called it Nanjing (the "Southern Capital"). In 1125, the Jurchen Jin Dynasty annexed Liao, and in 1153 moved its capital to Liao's Nanjing, calling it Zhongdu (中都), "the central capital." Zhongdu was situated in what is now the area centered around Tianningsi, slightly to the southwest of central Beijing.
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              The Pagoda of Tianning Temple in Beijing, built in 1120 CE during the Liao Dynasty.
            

          


          Mongol forces burned Zhongdu to the ground in 1215 and rebuilt it to the north of the Jin capital in 1267. In preparation for the conquest of all of China, Yuan (Mongol) Dynasty founder Kublai Khan made this his capital as Dadu (大都, Chinese for "grand capital"), or Khanbaliq to the Mongols. This site is known as Cambuluc in Marco Polo's accounts. Apparently, Kublai Khan, who wanted to become a Chinese emperor, established his capital at this location instead of more traditional sites in central China because it was closer to his power base in Mongolia. The decision of the Khan greatly enhanced the status of a city that had been situated on the northern fringe of China proper. Dadu was situated north of modern central Beijing. It centered on what is now the northern stretch of the 2nd Ring Road, and stretched northwards to between the 3rd and 4th Ring Roads. There are remnants of Mongol-era wall still standing.


          After the fall of the Yuan Dynasty in 1368, the city was later rebuilt by the Ming Dynasty and Shuntian (順天) prefecture was established in the area around the city. In 1403, the third Ming Emperor Yongle moved the Ming capital from Nanjing (Nanking) to the renamed Beijing (Peking) (北京), the "northern capital", situated in the north. The capital was also known as Jingshi 京師, simply meaning capital. During the Ming Dynasty, Beijing took its current shape, and the Ming-era city wall served as the Beijing city wall until modern times, when it was pulled down and the 2nd Ring Road was built in its place.
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              A corner tower of the Forbidden City, located at the middle of Beijing.
            

          


          It is believed that Beijing was the largest city in the world from 1425 to 1650 and from 1710 to 1825. .


          The Forbidden City was constructed soon after that (1406-1420), followed by the Temple of Heaven (1420), and numerous other construction projects. Tiananmen, which has become a state symbol of the People's Republic of China and is featured on its emblem, was burned down twice during the Ming Dynasty and the final reconstruction was carried out in 1651.


          After the Manchus overthrew the Ming Dynasty and established the Qing Dynasty in its place, Beijing remained China's capital throughout the Qing period. Just like during the preceding dynasty, Beijing was also known as Jingshi, which corresponded to the Manchu Gemun Hecen with the same meaning. It was the scene of the siege of the foreign legations during the Boxer Rebellion in 1900.
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              Panorama view of the Forbidden City, home to the Emperors of the Ming and Qing Dynasties.
            

          


          The Xinhai Revolution of 1911, aimed at replacing Qing rule with a republic, originally intended to establish its capital at Nanjing. After high-ranking Qing official Yuan Shikai forced the abdication of the Qing emperor in Beijing and ensured the success of the revolution, the revolutionaries in Nanjing accepted that Yuan should be the president of the new Republic of China, and that the capital should remain at Beijing.


          Yuan gradually consolidated power, culminating in his declaration of a Chinese Empire in late 1915 with himself as emperor. The move was highly unpopular, and Yuan himself died less than a year later, ending his brief reign. China then fell under the control of regional warlords, and the most powerful factions fought frequent wars (the Zhili-Anhui War, the First Zhili-Fengtian War, and the Second Zhili-Fengtian War) to take control of the capital at Beijing.
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              Historic image of student protests at the Tiananmen Square, such events are embodied by the Tiananmen Square protests of 1919 and Tiananmen Square protests of 1989.
            

          


          


          Following the success of the Kuomintang (KMT)'s Northern Expedition which pacified the warlords of the north, Nanjing was officially made the capital of the Republic of China in 1928, and Beijing was renamed Beiping (Peip'ing) (北平), "northern peace" or "north pacified", to emphasize that the warlord government in Beijing was not legitimate.


          During the Second Sino-Japanese War, Beiping fell to Japan on 29 July 1937. During the occupation, the city was reverted to its former name, Beijing, and made the seat of the Provisional Government of the Republic of China, a puppet state that ruled the ethnic Chinese portions of Japanese-occupied northern China. It was later merged into the larger Wang Jingwei Government based in Nanjing. The Imperial Japanese Army established in the city the bacteriological research unit 1855, a section of unit 731 where Japanese doctors experimented on humans.


          With Japan's surrender in World War II, on 15 August 1945, Beijing's name was changed back to Beiping.


          On January 31, 1949, during the Chinese Civil War, Communist forces entered Beijing without a fight. On October 1 of the same year, the Communist Party of China, under the leadership of Mao Zedong, announced in Tiananmen the creation of the People's Republic of China in Beijing. Just a few days earlier, the Chinese People's Political Consultative Conference had decided that Beiping would be the capital of the new government, and that its name would be changed back to Beijing.


          At the time of the founding of the People's Republic, Beijing Municipality consisted of just its urban area and immediate suburbs. The urban area was divided into many small districts inside what is now the 2nd Ring Road. Since then several surrounding counties have been incorporated into the Municipality, enlarging the limits of Beijing Municipality by many times and giving it its present shape. The Beijing city wall was torn down between 1965 and 1969 to make way for the construction of the 2nd Ring Road.


          Following the economic reforms of Deng Xiaoping, the urban area of Beijing has expanded greatly. Formerly within the confines of the 2nd Ring Road and the 3rd Ring Road, the urban area of Beijing is now pushing at the limits of the recently-constructed 5th Ring Road and 6th Ring Road (under construction), with many areas that were formerly farmland now developed residential or commercial districts. A new commercial area has developed in the Guomao area, Wangfujing and Xidan have developed into flourishing shopping districts, while Zhongguancun has become a major centre of electronics in China.


          In recent years, the expansion of Beijing has also brought to the forefront some problems of urbanization, such as heavy traffic, poor air quality, the loss of historic neighbourhoods, and significant influx of migrants from poorer regions of the country, especially rural areas.


          Early 2005 saw the approval by government of a plan to finally stop the sprawling development of Beijing in all directions. Development of the Chinese capital would now proceed in two semicircular bands just outside of the city centre (both west and east) instead of being in concentric rings.


          


          Geography and climate


          
            [image: A simulated-color image of Beijing, taken by NASA's Landsat 7.]

            
              A simulated-colour image of Beijing, taken by NASA's Landsat 7.
            

          


          Beijing is situated at the northern tip of the roughly triangular North China Plain, which opens to the south and east of the city. Mountains to the north, northwest and west shield the city and northern China's agricultural heartland from the encroaching desert steppes. The northwestern part of the municipality, especially Yanqing County and Huairou District, are dominated by the Jundu Mountains, while the western part of the municipality is framed by the Xishan Mountains. The Great Wall of China, which stretches across the northern part of Beijing Municipality, made use of this rugged topography to defend against nomadic incursions from the steppes. Mount Dongling in the Xishan ranges and on the border with Hebei is the municipality's highest point, with an altitude of 2303 m. Major rivers flowing through the municipality include the Yongding River and the Chaobai River, part of the Hai River system, and flowing in a southerly direction. Beijing is also the northern terminus of the Grand Canal of China which was built across the North China Plain to Hangzhou. Miyun Reservoir, built on the upper reaches of the Chaobai River, is Beijing's largest reservoir, and crucial to its water supply.


          The urban area of Beijing, located at (39.9056, 116.3914), is situated in the south-central part of the municipality and occupies a small but expanding part of the municipality's area. It spreads out in bands of concentric ring roads, of which the fifth and outermost (the Sixth Ring Road; the numbering starts at 2) passes through several satellite towns. Tian'anmen (Gate of Heavenly Peace) and Tian'anmen Square are at the centre of Beijing, and are directly to the south of the Forbidden City, former residence of the emperors of China. To the west of Tian'anmen is Zhongnanhai, residence of the paramount leaders of the People's Republic of China. Running through central Beijing from east to west is Chang'an Avenue, one of Beijing's main thoroughfares.


          The city's climate is a monsoon-influenced humid continental climate ( Koppen climate classification Dwa), characterised by hot, humid summers due to the East Asian monsoon, and harshly cold, windy, dry winters that reflect the influence of the vast Siberian anticyclone. Average temperatures in January are at around -7 to -4  C (19 to 24  F), while average temperatures in July are at 25 to 26  C (77 to 79  F). Highest temperature ever recorded is 42C and lowest recorded is -27C. Annual precipitation is over 600 mm, with 75% of that in summer.


          
            
              
                	Weather averages for Beijing, China
              


              
                	Month

                	Jan

                	Feb

                	Mar

                	Apr

                	May

                	Jun

                	Jul

                	Aug

                	Sep

                	Oct

                	Nov

                	Dec

                	Year
              


              
                	Average high C (F)

                	1 (34)

                	3 (38)

                	11 (52)

                	19 (67)

                	25 (78)

                	29 (85)

                	30 (86)

                	29 (85)

                	25 (78)

                	18 (66)

                	9 (49)

                	2 (37)

                	17 (63)
              


              
                	Average low C (F)

                	-8 (17)

                	-5 (22)

                	0 (33)

                	8 (47)

                	13 (57)

                	18 (66)

                	22 (72)

                	20 (69)

                	15 (59)

                	8 (47)

                	0 (32)

                	-5 (22)

                	7 (45)
              


              
                	Precipitation cm (inches)

                	0 (0.2)

                	0 (0.2)

                	0 (0.3)

                	1 (0.7)

                	3 (1.3)

                	7 (3.1)

                	22 (8.8)

                	17 (6.7)

                	5 (2.3)

                	1 (0.7)

                	1 (0.4)

                	0 (0.1)

                	108 (25.1)
              


              
                	Source: Weatherbase Feb 2007
              

            

          


          


          Pollution
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              Heavy air pollution has resulted in widespread smog
            

          


          Air pollution levels on an average day in Beijing are nearly five times above World Health Organization standards for safety. China's extremely inefficient use of coal - the country's main source of energy - results in much of the pollution. Despite promises to stage a green 2008 Summer Olympics Bejing has had persistent air pollution - thus city officials are planning to reduce its motor traffic by half during the Games to improve air quality.


          Dust from erosion of deserts in northern and northwestern China result in seasonal dust storms that plague the city; the Beijing Weather Modification Office sometimes artificially induces rainfall to fight such storms and mitigate their effects. In the first four months of 2006 alone, there were no fewer than eight such storms.


          


          City layout


          Layout Map


          


          Neighbourhoods


          
            [image: Southern end of Wangfujing Road (July 2004 image).]

            
              Southern end of Wangfujing Road (July 2004 image).
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              Beijing by night
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              Beijing Bookshop at Xidan
            

          


          Major neighbourhoods in urban Beijing include the following. Neighbourhoods may overlap across multiple districts (see below):


          
            	Andingmen 安定门


            	Beiyuan 北苑


            	Chaoyangmen 朝阳门


            	Dongzhimen 东直门


            	Fangzhuang 方庄


            	Fuchengmen 阜成门


            	Fuxingmen 复兴门


            	Guomao 国贸


            	Hepingli 和平里


            	Wangjing 望京


            	Wangfujing 王府井


            	Wudaokou 五道口


            	Xidan 西单


            	Xizhimen 西直门


            	Yayuncun 亚运村


            	Zhongguancun 中关村

          


          Several place names in Beijing end with mn (门), meaning "gate", as they were the locations of gates in the former Beijing city wall. Other place names end in cūn (村), meaning "village", as they were originally villages outside the city wall.


          


          Towns


          Towns within Beijing Municipality but outside the urban area include:


          
            	Changping 昌平


            	Huairou 怀柔


            	Miyun 密云


            	Liangxiang 良乡


            	Liulimiao 琉璃庙


            	Tongzhou 通州


            	Yizhuang 亦庄


            	Xiaotangshan 小汤山

          


          


          Subdivisions


          Beijing Municipality comprises 18 administrative sub-divisions, county-level units governed directly by the municipality (second-level divisions). Of these, 16 are districts and 2 are counties.


          The urban and suburban areas of the city are divided into eight (8) districts:


          
            
              	District

              	Population (2000 census)

              	Area (km)

              	Density (perkm)
            


            
              	Dongcheng District (东城区: Dōngchng Qū)

              	536,000

              	24.7

              	21,700
            


            
              	Xicheng District (西城区: Xīchng Qū)

              	707,000

              	30.0

              	23,567
            


            
              	Chongwen District (崇文区: Chngwn Qū)

              	346,000

              	15.9

              	21,761
            


            
              	Xuanwu District (宣武区: Xuānwǔ Qū)

              	526,000

              	16.5

              	31,879
            


            
              	Chaoyang District (朝阳区: Choyng Qū)

              	2,290,000

              	470.8

              	4,864
            


            
              	Haidian District (海淀区: Hǎidin Qū)

              	2,240,000

              	426.0

              	5,258
            


            
              	Fengtai District (丰台区: Fēngti Qū)

              	1,369,000

              	304.2

              	4,500
            


            
              	Shijingshan District (石景山区: Shjǐngshān Qū)

              	489,000

              	89.8

              	5,445
            


            
              	City proper + inner suburbs

              	8.50 million

              	1377.9

              	6,171
            

          


          The following six districts encompass the more distant suburbs and satellite towns, constituting part of the metropolitan area:


          
            
              	District

              	Population (2000 census)

              	Area (km)

              	Density (perkm)
            


            
              	Mentougou District (门头沟区: Mntugōu Qū)

              	267,000

              	1,331.3

              	201
            


            
              	Fangshan District (房山区: Fngshān Qū)

              Fangshan County until 1986

              	814,000

              	1,866.7

              	436
            


            
              	Tongzhou District (通州区: Tōngzhōu Qū)

              Tong County until 1997

              	674,000

              	870.0

              	775
            


            
              	Shunyi District (顺义区: Shny Qū)

              Shunyi County until 1998

              	637,000

              	980.0

              	650
            


            
              	Changping District (昌平区: Chāngpng Qū)

              Changping County until 1999

              	615,000

              	1,430.0

              	430
            


            
              	Daxing District (大兴区: Dxīng Qū)

              Daxing County until 2001

              	672,000

              	1,012.0

              	664
            


            
              	Outer suburbs

              	3.68 million

              	7,490

              	491
            

          


          The other two districts and the two counties located further out govern semirural and rural areas:


          
            
              	District

              	Population (2000 census)

              	Area (km)

              	Density (perkm)
            


            
              	Pinggu District (平谷区: Pnggǔ Qū)

              Pinggu County until 2001

              	397,000

              	1,075.0

              	369
            


            
              	Huairou District (怀柔区: Huiru Qū)

              Huairou County until 2001

              	296,000

              	2,557.3

              	116
            


            
              	Miyun County (密云县: Myn Xin)

              	420,000

              	2,335.6

              	180
            


            
              	Yanqing County (延庆县: Ynqng Xin)

              	275,000

              	1,980.0

              	139
            


            
              	Peripheral areas

              	1.39 million

              	7,947.9

              	175
            

          


          Source: Geohive


          Beijing's 18 districts and counties are further subdivided into 273 lower (third)-level administrative units at the township level: 119 towns, 24 townships, 5 ethnic townships and 125 subdistricts.


          


          Politics


          The Politics of Beijing is structured in a dual party-government system like all other governing institutions in the mainland China.


          The Mayor of Beijing is the highest ranking official in the People's Government of Beijing. Since Beijing is a centrally administered municipality, the mayor occupies the same level in the order of precedence as provincial governors. However, in the city's dual party-government governing system, the mayor has less power than the Beijing Communist Party of China Municipal Committee Secretary.


          


          Economy
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              The Beijing CBD area around Dawangqiao and Dabeiyao, as seen from the Jingtong Expressway.
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              Dawangqiao area around Beijing CBD
            

          


          In 2006, Beijing's nominal GDP was 772.03 billion RMB (about 97 billion USD), a year-on-year growth of 12% from the previous year. Its GDP per capita was 49,505 RMB, an increase of 8.8% from the previous year and more than twice as much as in 2000. In 2005, Beijing's primary, secondary, and tertiary industries were worth 9.77 billion RMB, 210.05 billion RMB, and 461.63 billion RMB. In 2006, Urban disposable income per capita was 19,978 yuan, a real increase of 12.9% from the previous year. Per capita pure income of rural residents was 8,620 RMB, a real increase of 9.6%. Per capita disposable income of the 20% low-income residents increased 16.7%, 11.4 percentage points higher than the growth rate of the 20% high-income residents. The Engel's coefficient of Beijing's urban residents reached 31.8% in 2005 and that of the rural residents was 32.8%, declining 4.5 percentage points and 3.9 percentage points, respectively, compared with 2000.


          Beijing's real estate and automobile sectors have continued to bloom in recent years. In 2005, a total of 28.032 million square metres of housing real estate was sold, for a total of 175.88 billion RMB. The total number of cars registered in Beijing in 2004 was 2,146,000, of which 1,540,000 were privately-owned (a year-on-year increase of 18.7%).


          The Beijing CBD, centred at the Guomao area, has been identified as the city's new central business district, and is home to a variety of corporate regional headquarters, shopping precincts, and high-end housing. The Beijing Financial Street, in the Fuxingmen and Fuchengmen area, is a traditional financial centre. The Wangfujing and Xidan areas are major shopping districts. Zhongguancun, dubbed "China's Silicon Valley", continues to be a major centre in electronics- and computer-related industries, as well as pharmaceuticals-related research. Meanwhile, Yizhuang, located to the southeast of the urban area, is becoming a new centre in pharmaceuticals, IT, and materials engineering. Urban Beijing is also known for being a centre of pirated goods and anything from the latest designer clothing to the latest DVDs can be found in markets all over the city, often marketed to expatriates and international visitors. It is also a world leader in the production and distribution of melamine and melamine-related compounds, (ammeline, ammelide and cyanuric acid).


          
            [image: A corner of the emerging Beijing CBD.]

            
              A corner of the emerging Beijing CBD.
            

          


          Major industrial areas include Shijingshan, located on the western outskirts of the city. Agriculture is carried out outside the urban area of Beijing, with wheat and maize (corn) being the main crops. Vegetables are also grown in the regions closer to the urban area in order to supply the city.


          Beijing is increasingly becoming known for its innovative entrepreneurs and high-growth start-ups. This culture is backed by a large community of both Chinese and foreign venture capital firms, such as Sequoia Capital, whose head office in China resides in Chaoyang, Beijing. Though Shanghai is seen as the economic centre of China, this is typically based on the numerous large corporations based there, rather than as a centre for Chinese entrepreneurship.


          The development of Beijing continues to proceed at a rapid pace, and the vast expansion of Beijing has created a multitude of problems for the city. Beijing is known for its smog as well as the frequent "power-saving" programmes instituted by the government. Citizens of Beijing as well as tourists frequently complain about the quality of the water supply and the cost of the basic services such as electricity and natural gas. The major industrial areas outside of Beijing were ordered to clean their operations or leave the Beijing area in an effort to alleviate the smog that covers the city. Most factories, unable to update, have moved and relocated to other cities such as Xi'an, China.


          


          Architecture


          Three styles of architecture predominate in urban Beijing. First, the traditional architecture of imperial China, perhaps best exemplified by the massive Tian'anmen (Gate of Heavenly Peace), which remains the PRC's trademark edifice, the Forbidden City, and the Temple of Heaven. Next there is what is sometimes referred to as the "Sino-Sov" style, built between the 1950s and the 1970s, which tend to be boxy, bland, and poorly made. Finally, there are much more modern architectural forms  most noticeably in the area of the Beijing CBD. Pictured below are some images of Beijing architecture  blending the old and the new.


          A bizarre and striking mixture of both old and new styles of architecture can be seen at the 798 Art Zone, which mixes 1950s-design with a blend of the new. The influence of American urban form and social values in manifest in the creation of Orange County, China, a suburban development about one hour north of the city.


          


          Demographics
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              The Wangjing neighbourhood, in Chaoyang District, Beijing
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          The population of Beijing Municipality, defined as the total number of people who reside in Beijing for 6 months or more per year, was 17.43 million in 2007. 12.03 million people in Beijing Municipality had Beijing hukou (permanent residence) and the remainder were on temporary residence permits. In addition, there is a large but unknown number of migrant workers ( min gong) who live illegally in Beijing without any official residence permit (also termed hei ren which means "black people", as in "black market", or unregistered people). The population of Beijing's urban core (city proper) is around 7.5 million.


          Over 95% of Beijing's residents belong to the Han Chinese majority. Other major ethnic minorities include the Manchu, Hui, and Mongol, etc. A Tibetan high school exists for youth of Tibetan ancestry, nearly all of whom have come to Beijing from Tibet expressly for their studies.


          A sizable international community exists in Beijing, mostly attracted by the highly growing foreign business and trade sector, and many live in the Beijing urban area's densely populated northern, northeastern and eastern sections. In recent years there has also been an influx of South Koreans who live in Beijing predominantly for business and study purpose. Many of them live in the Wangjing and Wudaokou areas.


          
            
              	Ethnic groups in Beijing, 2000 census
            


            
              	Nationality

              	Population

              	Percentage
            


            
              	Han Chinese

              	12,983,696

              	95.69%
            


            
              	Manchu

              	250,286

              	1.84%
            


            
              	Hui

              	235,837

              	1.74%
            


            
              	Mongol

              	37,464

              	0.28%
            


            
              	Korean

              	20,369

              	0.15%
            


            
              	Tujia

              	8372

              	0.062%
            


            
              	Zhuang

              	7322

              	0.054%
            


            
              	Miao

              	5291

              	0.039%
            


            
              	Uyghur

              	3129

              	0.023%
            


            
              	Tibetan

              	2920

              	0.022%
            

          


          Excludes members of the People's Liberation Army in active service.

          Source: Department of Population, Social, Science and Technology Statistics of the National Bureau of Statistics of China (国家统计局人口和社会科技统计司) and Department of Economic Development of the State Ethnic Affairs Commission of China (国家民族事务委员会经济发展司), eds. Tabulation on Nationalities of 2000 Population Census of China (《2000年人口普查中国民族人口资料》). 2 vols. Beijing: Nationalities Publishing House (民族出版社), 2003. ( ISBN 7-105-05425-5)


          


          Culture
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              A Beijing performance of the classic opera Farewell my Concubine (September 2002).
            

          


          People native to urban Beijing speak the Beijing dialect, which belongs to the Mandarin subdivision of spoken Chinese. Beijing dialect is the basis for Standard Mandarin, the language used in the People's Republic of China, the Republic of China on Taiwan, and Singapore. Rural areas of Beijing Municipality have their own dialects akin to those of Hebei province, which surrounds Beijing Municipality.


          Beijing Opera, or Peking Opera (Jingju京剧), is well-known throughout the national capital. Commonly lauded as one of the highest achievements of Chinese culture, Beijing Opera is performed through a combination of song, spoken dialogue, and codified action sequences, such as gestures, movement, fighting and acrobatics. Much of Beijing Opera is carried out in an archaic stage dialect quite different from modern Standard Mandarin and from the Beijing dialect; this makes the dialogue somewhat hard to understand, and the problem is compounded if one is not familiar with Chinese. As a result, modern theaters often have electronic titles in Chinese and English.


          
            [image: A hutong in eastern Beijing near Dongsishitiao. In this March 2003 photo the left side was still standing, but it has since given way to new construction.]

            
              A hutong in eastern Beijing near Dongsishitiao. In this March 2003 photo the left side was still standing, but it has since given way to new construction.
            

          


          The Siheyuan (四合院) is a traditional architectural style of Beijing. A siheyuan consists of a square housing compound, with rooms enclosing a central courtyard. This courtyard often contains a pomegranate or other type of tree, as well as potted flowers or a fish tank. Siheyuans line Hutongs (胡同), or alleys, which connect the interior of Beijing's old city. They are usually straight and run east-to-west so that doorways can face north and south for Feng Shui reasons. They vary in width  some are very narrow, enough for only a few pedestrians to pass through at a time.


          Once ubiquitous in Beijing, siheyuans and hutongs are now rapidly disappearing, as entire city blocks of hutongs are leveled and replaced with high-rise buildings. Residents of the hutongs are entitled to apartments in the new buildings of at least the same size as their former residences. Many complain, however, that the traditional sense of community and street life of the hutongs cannot be replaced. Some particularly historic or picturesque hutongs are being preserved and restored by the government, especially for the 2008 Olympics. One such example can be seen at Nanchizi.


          Mandarin cuisine is the local style of cooking in Beijing. Peking Roast Duck is perhaps the most well-known dish. The Manhan Quanxi (" Manchu- Han Chinese full banquet") is a traditional banquet originally intended for the ethnic- Manchu emperors of the Qing Dynasty; it remains very prestigious and expensive.


          Teahouses are also common in Beijing. Chinese tea comes in many varieties and some rather expensive types of Chinese tea are said to cure an ailing body extraordinarily well.


          The cloisonn (or Jingtailan) metalworking technique and tradition is a specialty of Beijing's cultural art, and is one of the most revered traditional crafts in China. Beijing lacquerware is well known for the patterns and images carved into its surface.


          The Fuling Jiabing is a traditional Beijing snack food, a pancake (bing) resembling a flat disk with filling, made from fu ling ( Poria cocos (Schw.) Wolf, or "tuckahoe"), an ingredient common in traditional Chinese medicine.


          


          Transportation


          With the growth of the city following economic reforms, Beijing has evolved as an important transportation hub. Encircling the city are five ring roads, nine expressways and city express routes, eleven China National Highways, several railway routes, and an international airport.


          


          Rail


          Beijing has two major railway stations: Beijing Railway Station (or the central station) and Beijing West Railway Station. Three other railway stations in Metropolitan Beijing handle regular passenger traffic: Beijing East, Beijing North, and Fengtai. There are also several other small stations serving suburban area.


          As of August 1, 2006, Beijing Railway Station has 167 trains stopping daily, while Beijing West Railway Station has 176 trains.


          Beijing is a railway hub. There are railway lines from Beijing to Guangzhou, Shanghai, Harbin, Baotou, Taiyuan, Chengde and Qinhuangdao.


          International trains, including lines to cities in Russia and Pyongyang, North Korea (DPRK), all run through Beijing. Direct trains to Kowloon, Hong Kong SAR also depart from Beijing.


          Construction on a Beijing-Tianjin high-speed rail began on July 4, 2005, and is scheduled to be completed in 2007.


          


          Roads and expressways
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              The Badaling Expressway near the intersection with the Northern 6th Ring Road (November 2002 image)
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              An air-conditioned articulated bus operating on Beijing Bus Rapid Transit Line 1.
            

          


          Beijing is connected via road links from all parts of China. Nine expressways of China (with six wholly new expressways under projection or construction) connect with Beijing, as do eleven China National Highways. Within Beijing itself, an elaborate network of five ring roads has developed, but they appear more rectangular than ring-shaped. Roads in Beijing often are in one of the four compass directions (unlike, for example, Tianjin).


          One of the biggest concerns with traffic in Beijing deals with its apparently ubiquitous traffic jams. Traffic in the city centre is often gridlocked, especially around rush hour. Even outside of rush hour, several roads still remain clogged up with traffic. Urban area ring roads and major through routes, especially near the Chang'an Avenue area, are often clogged up during rush hour.


          Recently expressways have been extended (in some cases reconstructed as express routes) into the territories within the 3rd Ring Road. As they are either expressways or express routes, drivers do not need to pass through intersections with traffic lights. This may finally solve the difficulties in "hopping between one ring and another".


          Another problem is that public transportation is underdeveloped (the subway system is presently minimal) and that even buses are jam-packed with people around rush hour. Beijing was poorly designed in terms of zoning and in terms of transportation system , . Compounding the problem is patchy enforcement of traffic regulations, and road rage. Beijing authorities claim that traffic jams may be a thing of a past come the 2008 Olympics. The authorities have introduced several bus lanes where, during rush hour, all vehicles except for public buses must keep clear.


          Chang'an Avenue runs east-west through the centre of Beijing, past Tian'anmen. It is a major through route and is often called the "First Street in China" by authorities.


          


          Air


          Beijing's main airport is the Beijing Capital International Airport (PEK) near Shunyi, which is about 20km northeast of Beijing city centre. Most domestic and nearly all international flights arrive and depart at Capital Airport. Capital Airport is the main hub for Air China. It is linked to central Beijing by the Airport Expressway and is a roughly 40-minute drive from the city centre during good traffic hours. In preparation for the 2008 Olympics, another expressway is being built to the Airport, as well as a lightrail system.


          Other airports in the city include Beijing Liangxiang Airport, Beijing Nanyuan Airport, Beijing Xijiao Airport, Beijing Shahe Airport and Beijing Badaling Airport. However, these are primary for military use and less well-known to the public.
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              Inside a Beijing Subway station
            

          


          


          Public transit


          The evolving Beijing Subway has five lines (two above ground, three underground), with several more being built in preparation for the 2008 Summer Olympics. There were 599 bus and trolleybus routes in Beijing as of 2004.


          Beijing has simplified its bus fare system from Jan 1, 2007 as follows:


          Pay by cash -


          Lines 1-199 (Mainly operated in inner city) 1 Yuan(USD$ 14 Cents,EUR 10 Cents) per single journey.


          Lines 200-299 (Night services): 2 Yuan per journey.


          Lines 300-899 (Mainly operated in outer city / suburb): 1 Yuan for the first 12 km and another 0.5 yuan for each additional 5 km.


          Lines 900-999 (Mainly operated from city centre to rural area): 1 Yuan per 10 km.


          Pay by prepaid Yikatong smartcard -


          Lines 1-499: 0.4 Yuan (USD$ 5 cents, EUR 4 Cents)per single journey.


          Lines 500-899: 0.4 Yuan for the first 12 km and another 0.2 Yuan for each additional 5 km.


          Lines 900-999: 0.8 Yuan per 10 km.


          3-day, 7-day and 14-day bus passes are available for travellers.


          Surcharges of air-conditioned buses have been cancelled.


          Since October, Subway tickets cost only 2 Yuan. No matter where you get on and where you get down. There is no discount for smartcard users.


          Taxis are nearly ubiquitous, including a large number of unregistered taxis. As of June 30, 2006 all fares on legal taxis start at 10 Renminbi for the first 3 km (idling time is also a factor), and are 2.00 Renminbi per extra kilometer. Most taxis are a mixed fleet of new Hyundai Elantra and Sonata, Peugeot Citroen(older models) and Volkswagen Jetta cars(mostly older models). After 15 km, the base fare is increased by 50% (but only applied to the portion of the distance over 15 km, so that the passenger is not retroactively charged extra for the first 15 km). Between 11pm and 6am, the fee is increased by 20%, starting at 11 RMB and increasing at a rate of 2.4 RMB perkm. Rides over 15 km and between 11pm and 6am apply both charges, for a total increase of 80% (120%*150%=180%).


          



          


          Education


          Beijing is home to a great number of colleges and universities, including several well-regarded universities of international stature. Particularly of note are China's two most prestigious institutions, Peking University, and Tsinghua University. Owing to Beijing's status as the political and cultural capital of China, a larger proportion of tertiary-level institutions are concentrated here than any other city in China, reaching at least 59 in number. Many international students from Japan, Korea, North America, Europe, Southeast Asia, and elsewhere come to Beijing to study every year, a growing trend, especially among Western students. The institutions listed here are administered by China's Ministry of Education.


          
            	Peking University (北京大学) (founded in 1898), which is often regarded as best in humanities, natural sciences, business and law in China.


            	Tsinghua University (清华大学) (founded in 1911), which is often regarded as best in sciences and engineering in China.


            	Renmin University of China (中国人民大学) (founded in 1937), which is known for its law school, social sciences and humanities.


            	Beijing University of Aeronautics and Astronautics (Beihang University) (北京航空航天大学) (founded in 1952)


            	Beijing Normal University (北京师范大学) (founded 1902)


            	Beijing Institute of Technology (北京理工大学)


            	North China Electric Power University (华北电力大学)


            	Beijing Jiaotong University (北京交通大学)


            	Central University of Finance and Economics (中央财经大学)


            	University of International Business and Economics (对外经济贸易大学)


            	University of International Relations (国际关系学院)


            	University of Science and Technology Beijing (北京科技大学)


            	China University of Political Science and Law (中国政法大学)


            	Beijing University of Technology (北京工业大学)


            	Beijing Foreign Studies University (北京外国语大学)


            	Beijing Language and Culture University (北京语言大学)


            	China Agricultural University (中国农业大学)


            	Beijing University of Chemical Technology (北京化工大学)


            	Beijing University of Chinese Medicine (北京中医药大学)


            	Beijing University of Petroleum (石油大学)


            	Beijing University of Posts and Telecommunications (北京邮电大学)


            	Capital Normal University (首都师范大学)


            	Beijing Forestry University (北京林业大学)


            	Communication University of China (中国传媒大学)


            	Central Academy of Drama (中央戏剧学院)


            	China Conservatory of Music (中国音乐学院)


            	Central Conservatory of Music (中央音乐学院)


            	Central Academy of Fine Arts (中央美术学院)


            	Beijing Film Academy (北京电影学院)


            	Central University for Nationalities (中央民族大学)


            	cole Centrale de Pkin

          


          Sports


          Beijing will host the 2008 Summer Olympics and the 2008 Summer Paralympics. According to author Mike Davis in his book Planet of Slums, which details urban population growth and the urban poor in developing nations, Beijing removed and relocated 350,000 persons for the construction of the stadium that will house the Olympics.


          Professional sports teams based in Beijing include:


          
            	Chinese Football Association Super League

              
                	Beijing Guoan

              

            


            	Chinese Basketball Association

              
                	Beijing Ducks


                	Beijing Olympians

              

            

          


          The Beijing Aoshen Olympians of the ABA, formerly a CBA team, kept their name and maintained a roster of primarily Chinese players after moving to Maywood, California in 2005.


          


          City and regional partnerships


          Beijing maintains partnerships or "sister city" status with the following international locations. (Note: some locations are provinces or regional-level units, not cities properly. Beijing itself is not technically a city, being a municipality).


          
            
              	
                
                  	[image: Flag of Indonesia] Jakarta, Indonesia ( August 4, 1992)

                

              

              	
                
                  	[image: Flag of Italy] Rome, Italy ( May 28, 1998)

                

              

              	
                
                  	[image: Flag of Portugal] Lisbon, Portugal ( October 22, 2007)

                

              
            

          


          See www.ebeijing.gov.cn


          Books


          
            	Lillian M. Li, Alison J. Dray-Novey Haili Kong, Beijing: From Imperial Capital to Olympic City (New York: Palgrave Macmillan, 2007).


            	The Diaries of Sir Ernest Satow, British Envoy in Peking (1900-06) edited by Ian Ruxton in two volumes, Lulu Press Inc., April 2006 ISBN 1-4116-8804-X (Volume One); ISBN 1-4116-8805-8 (Volume Two).
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              	Coordinates:
            


            
              	Governorate

              	Beirut
            


            
              	Government
            


            
              	- Mayor

              	Abdel Mounim Ariss
            


            
              	Population (2005)
            


            
              	-City

              	1,574,397
            


            
              	- Metro

              	1,792,111
            


            
              	Time zone

              	+2 ( UTC)
            


            
              	-Summer( DST)

              	+3 ( UTC)
            


            
              	Website: City of Beirut
            

          


          Beirut (بيروت transliteration: Bayrūt) is the capital, largest city, and chief seaport of Lebanon. It is sometimes referred to by its French name, Beyrouth. There are wide-ranging estimates of Beirut's population, from as low as 938,940 people, to 1,303,129 people, to as high as 2,012,000. The lack of an exact figure is due to the fact that no "comprehensive" population census has been taken in Lebanon since 1932.


          Beirut has regained its title as the commercial centre of the region. Beirut had undergone major reconstruction in recent years and has hosted the Francophonie and the Arab League summits in 2002. The city had been set to host the Jeux de la Francophonie (Francophone Games) in 2009. Beirut has suffered setbacks in recent years, and many question if the city still retains the necessary ingredients for the rebirth it had planned.


          Beirut was considered as a possible candidate for the 2024 Summer Olympics games. The massive $1.2 billion Sannine Zenith project would have made Lebanon capable of holding the games.


          The city is home to numerous international organizations. The United Nations Economic and Social Commission for Western Asia (ESCWA) is headquartered in Downtown Beirut while the International Labour Organization (ILO) and UNESCO (United Nations Educational, Scientific and Cultural Organization) both have regional offices in Beirut covering the Arab world. The Arab Air Carriers Organization (AACO) is also headquartered in Beirut.


          In Travel and Leisure magazine's 'World Best Awards 2006' Beirut was ranked the 9th (out of 10) city in the world, falling just short of New York City and coming ahead of San Francisco.


          Beirut has both developed and less developed neighborhoods. Its most famous religiously mixed neighborhoods are Zarif and Verdun; Saifi Village is its most prominent and expensive residential one (a bit too expensive, maybe, as approximately half the residential units still remain unsold). Its most prominent Christian neighborhoods are Achrafieh and Gemmayzih, which has lately become a 'hot' neighbourhood, full of trendy restaurants and cafes, and hip bars.


          


          History
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          Originally named Brūt "The Wells" by the Phoenicians, Beirut history goes back to more than 5000 years. Excavations in the Downtown of Beirut have unearthed layers of Phoenician, Hellenistic, Roman, Arab and Ottoman civilizations. The first historical reference to Beirut dates from the 14th century BC, when it is mentioned in the cuneiform tablets of the " Amarna letters." Ammunira of Biruta-(Beirut) sent 3 letters to the pharaoh of Egypt. Biruta is also referenced in the letters from Rib-Hadda of Byblos. The most ancient settlement was on an island in the river that progressively silted up. The city was known in antiquity as Berytus (see also List of traditional Greek place names); this name was taken in 1934 for the archaeological journal published by the Faculty of Arts and Sciences at the American University of Beirut.


          In 140 BC, the city was taken and destroyed by Diodotus Tryphon in his contest with Antiochus VII Sidetes for the throne of the Seleucid monarchy. Beirut was soon rebuilt on a more regularized Hellenistic plan, renamed Laodicea in Phoenicia ( Greek:  ή  ί) or Laodicea in Canaan, in honour of a Seleucid Laodice. The modern city overlies the ancient one and little archaeology had been accomplished until after the end of the civil war in 1991; now large sites in the devastated city centre have been opened to archaeological exploration. A dig in 1994 established that one of Beirut's modern streets, Souk Tawile, still follows the lines of an ancient Hellenistic/Roman one.


          Mid-first century BC coins of Berytus bear the head of Tyche, goddess of fortune; on the reverse, the city's symbol appears: a dolphin entwines an anchor. This symbol was taken up by the early printer Aldus Manutius in 15th century Venice.


          Under the Romans it was enriched by the dynasty of Herod the Great, then made a colonia, Colonia Iulia Augusta Felix, in the late 1st century AD. Beirut's school of law was widely known at the time. Two of Rome's most famous jurists, Papinian and Ulpian, both natives of Phoenicia, taught at the law school under the Severan emperors. When Justinian assembled his Pandects in the 6th century, a large part of the corpus of laws were derived from these two jurists, and Justinian recognized the school as one of the three official law schools of the empire (533). Within a few years, as the result of a disastrous earthquake (551), the students were transferred to Sidon.


          Beirut passed to the Arabs in 635. As a trading centre of the eastern Mediterranean Beirut was overshadowed by Akka during the Middle Ages. From 1110 to 1291 it was in the hands of Crusader lords. No matter who was its nominal overlord, whether Turk or Mamluk, Beirut was ruled locally by Druze emirs. One of these, Fakr ed-Din Maan II, fortified it early in the 17th century, but the Ottomans retook it in 1763 and thenceforth, with the help of Damascus, Beirut successfully broke Akka's monopoly on Syrian maritime trade and for a few years supplanted it as the main trading centre in the region. During the succeeding epoch of rebellion against Ottoman hegemony at Akka under Jezzar and Abdullah pashas, Beirut declined to a small town (population about 10,000), fought over among the Druze, the Turks and the pashas. After Ibrahim Pasha captured Akka in 1832, Beirut began its early modern revival. In 1888 Beirut was made capital of a vilayet in Syria, including the sanjaks Latakia, Tripoli, Beirut, Akka and Bekaa. Beirut became a very cosmopolitan city and had close links with Europe and the United States. Beirut became a centre of missionary activity, which was generally very unsuccessful in conversions (a massacre of Christians in 1860 was the occasion for further European interventions), but did build an impressive education system. This include the Syrian Protestant College, which was established by American missionaries and eventually became the American University of Beirut (AUB). Beirut became the centre of Arab intellectual activity in the 19th century. Provided with water from a British company and gas from a French one, the city thrived on exporting silk grown on nearby Mount Lebanon. After French engineers established a modern harbour (1894) and a rail link across Lebanon to Damascus, and then to Aleppo (1907), much of the trade was carried by French ships to Marseille, and soon French influence in the area exceeded that of any other European power. In 1911 the population mix was reported in the Encyclopdia Britannica as Muslims, 36,000; Christians, 77,000; Jews, 2500; Druze, 400; foreigners, 4100. After the collapse of the Ottoman Empire following the First World War, Beirut, along with all of Lebanon was placed under the French Mandate.


          
            [image: Downtown Beirut]

            
              Downtown Beirut
            

          


          Lebanon achieved independence in 1943 and Beirut became its capital city. Beirut remained the intellectual capital of the Arab world and a major commercial and tourist centre until 1975 when a brutal civil war broke out in Lebanon. During most of the war, the city was divided between the largely Muslim west part and the Christian east. The central area of the city, previously the focus of much of the commercial and cultural activities, became a no-man's land. Many of the city's best and brightest inhabitants fled to other countries. In 1983 French and US barracks were bombed, killing 302.


          Since the end of the war in 1989, the people of Lebanon have been rebuilding Beirut, and by the start of the 2006 Israel-Lebanon conflict the city had somewhat regained its status as a tourist, cultural, and intellectual center in the Middle East, as well as a centre for commerce, fashion, and media. However, many would say the city has lost its premier status, due to competition from places like Dubai and Cyprus in the fields of tourism, business, fashion, commerce, and banking. Reconstruction of downtown Beirut has been largely driven by Solidere, a development company established in 1994 by Hariri. Beirut is home to the international designer Elie Saab, jeweller Robert Moawad, and to some of the most popular and successful satellite television stations, such as LBC, Future TV, New TV and others. The city was host to the Asian Basketball Championship and the Asian Football Championship. Beirut also successfully hosted the Miss Europe pageant eight times, 1960-1964, 1999, 2001-2002.


          The assassination of former Lebanese Prime Minister Rafic Hariri, in 2005 in Beirut shook the entire country. The last Syrian troops withdrew from Beirut on April 26, 2005.


          


          Religion
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          Beirut is one of the most religiously diverse cities of the Middle East, with Muslims ( Sunni and Shi'ite), Christians ( Maronite Catholics, Greek Orthodox, Greek Catholics, Armenian Orthodox, Armenian Catholics, Roman Catholics, Syriacs, Copts, Methodists, Protestants), Druze and atheists all having a significant presence. However, most of the Jews of Beirut emigrated to the United States when the Lebanese Civil War started in 1975, though there are also populations of Lebanese Jews in France and Brazil, one of the more famous ones being Edmond Safra. Many of the denominations are actually tiny minorities or, like the Jews, almost non-existent (estimates place the Jewish population at less than 30). The Armenian Catholics, Roman Catholics, Syriacs, and Copts all number in the thousands and have a negligible prescence when compared to the other religions. For all intents and purposes, Lebanon really only has 8 major religions (Sunni Muslims, Shiite Muslims, Druze, Maronite Catholics, Greek Orthodox, Greek Catholic, Armenian Orthodox, Armenian Catholics, and Protestants). There is no counting of atheist people or non believers in Lebanon because of the predominance of religion in public life and in the governmental and administrative sphere.


          Beirut was torn apart during the Lebanese Civil War and was divided between the Muslim West Beirut and the Christian East. The city today has been reunited and rebuilt, and its Christian-Muslim balance remains, even if it is a precarious balance. Tensions remain high between the various groups. Some say these tensions always existed, and the 1975-1990 Lebanese Civil War brought those tensions out into the open. Today, there is still much tension, especially between the Sunni and Shiite Muslims.


          The patron god of Beirut in Phoenician mythology is Baal-Berit, also god of the sea.


          


          Colleges and universities


          There are twenty-one universities in Beirut, including the American University of Beirut , Lebanese American University (originally, the first women's college in the Middle-East), University of Balamand, Notre Dame University], Universit Saint-Joseph, Global University, Haigazian University, Lebanese University, Lebanese International University, Yves Saade University,Business and computer university {BCU}, American University College of Science and Technology, Middle East University, Beirut Arab University, the Near East School of Theology, and the Middle East Canadian Academy of Technology ( MECAT).


          


          Geography
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          Backed by the Mount Lebanon mountains, Beirut is situated on a spur where the narrow coastal plain projects into the Mediterranean Sea. Beirut's coast is rather diverse; rocky beaches, sandy shores, and cliffs are situated beside one another. Beirut is located halfway along the Lebanese coastline with Byblos and Tripoli to the North, and Sidon and Tyre to the South. The Lebanon Mountains surround much of Beirut, with Eastern Lebanon behind them. Its location makes it easy to reach from almost any location in Lebanon.


          


          Transportation
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          The city's airport, situated in the southern suburbs, was previously known as Beirut International Airport; in 2005 it was renamed Beirut Rafik Hariri International Airport in honour of the slain former prime minister, Rafik Hariri. The civilian airport was bombed by the Israeli military in July 2006 and was closed for two months. The airport reopened August 17, 2006. By land, the city has frequent bus connections to other cities in Lebanon and major cities in Syria; the latter are also served by either service or taxis. Buses for northern destinations and Syria leave from Charles Helou Station.


          


          Arts & Fashion


          There are hundreds of art galleries in Beirut and its suburbs. Lebanese people are very involved in art and art production. More than 5000 fine art artists and equal artists working in music, design, architecture, theatre, movie industry, photography and all other forms of art are producing in Lebanon. Every year hundreds of fine art students graduate from universities and institutions. Artist Workshops are flourishing all around Lebanon. In Beirut specifically, the art scene is very rich, vibrant and diverse.


          On another scale, fashion and couture are very much thriving throughout the city. Fashion houses are opening up and a number of international fashion designers have displayed their work in various fashion shows. Beirut is home to international fashion designers such as Elie Saab, Zuhair Murad, and Georges Chakra.


          


          Famous Births


          
            	Fairuz, emblematic singer of Lebanon, born in 1935.


            	Gibran Khalil Gibran, an international poet and philosopher who was born in 1883.


            	Andrew Saliba, basket-ball champion in Gatineau.


            	Keanu Reeves, Canadian actor.


            	Elie Saab, world famous Lebanese fashion designer.


            	Krikor Agapian, painter.


            	Pri Cochin, television show host.


            	Amin Maalouf, author born in 1949.


            	Mika, Singer and composer born in 1983.


            	Serj Tankian, Lead vocalist for the Los Angeles band, System of a Down.


            	Michel Elefteriades, Greek-Lebanese politician, artist, producer and businessman.


            	Hassan Kamel Al-Sabbah, a Lebanese inventor in New york who was the pioneer of the solar cell. (not beirut)


            	K-Maro, Lebanese RnB singer born in Canada.


            	Massari, Lebanese Hip-Hop singer.


            	Camille Allam, Beirut artist, sculptor and also a musicologist.


            	Dom Joly, comedian and journalist.


            	Steve Kerr, 5 times NBA Champion

          


          


          Sister cities


          
            	[image: Flag of Brazil] So Paulo, Brazil


            	[image: Flag of the United Arab Emirates] Dubai, UAE
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                  Location of Belarus(orange)

                  on the European continent(white)  [ Legend]

                

              
            


            
              	Capital

              (and largest city)

              	Minsk

            


            
              	Official languages

              	Belarusian, Russian
            


            
              	Demonym

              	Belarusian, Belarussian
            


            
              	Government

              	Presidential republic
            


            
              	-

              	President

              	Alexander Lukashenko
            


            
              	-

              	Prime Minister

              	Sergey Sidorsky
            


            
              	Independence

              	from the Soviet Union
            


            
              	-

              	Declared

              	July 27, 1990
            


            
              	-

              	Established

              	August 25, 1991
            


            
              	-

              	Completed

              	December 25, 1991
            


            
              	Area
            


            
              	-

              	Total

              	207,600km( 85th)

              80,155 sqmi
            


            
              	-

              	Water(%)

              	negligible (2.830km)1
            


            
              	Population
            


            
              	-

              	2008estimate

              	9,689,800( 86th)
            


            
              	-

              	1999census

              	10,045,200
            


            
              	-

              	Density

              	49/km( 142nd)

              127/sqmi
            


            
              	GDP( PPP)

              	2008estimate
            


            
              	-

              	Total

              	$115,027 billion( 58th)
            


            
              	-

              	Per capita

              	$11,991( 65th)
            


            
              	Gini(2002)

              	29.7(low)
            


            
              	HDI(2005)

              	▲ 0.804(high)( 64th)
            


            
              	Currency

              	rouble ( BYR)
            


            
              	Time zone

              	EET ( UTC+2)
            


            
              	-

              	Summer( DST)

              	EEST( UTC+3)
            


            
              	Internet TLD

              	.by
            


            
              	Calling code

              	+375
            


            
              	1

              	" FAO's Information System on Water and Agriculture". FAO. Retrieved on 2008- 04-04.
            

          


          Belarus (IPA: /ˈbɛləruːs/) ( Belarusian and Russian: Беларусь, transliteration: Byelarus, Polish: Białoruś listen, Lithuanian: Baltarusija) is a landlocked country in Eastern Europe, that borders Russia to the north and east, Ukraine to the south, Poland to the west, and Lithuania and Latvia to the north. Its capital is Minsk; other major cities include Brest, Grodno, Gomel, Mogilev and Vitebsk. A third of the country is forested, and its strongest economic sectors are agriculture and manufacturing.


          Until the 20th century, the Belarusians lacked the opportunity to create a distinctive national identity, since the lands of modern-day Belarus belonged to several countries, including the Duchy of Polatsk, the Grand Duchy of Lithuania, the Polish-Lithuanian Commonwealth, and the Russian Empire. After the short-lived Belarusian People's Republic (191819), Belarus became a constituent republic of the Soviet Union, the Byelorussian SSR.


          The final unification of Belarusian lands within its modern borders took place in 1939, when the ethnically Belarusian lands that were part of interwar Poland were annexed by the USSR and attached to the Soviet Belarus. The territory and its nation were devastated in World War II, during which Belarus lost about a third of its population and more than half of its economic resources; the republic recovered in the post-war years. The parliament of the republic declared the sovereignty of Belarus on July 27, 1990, and following the collapse of the Soviet Union, Belarus declared independence on August 25, 1991. Alexander Lukashenko has been the country's president since 1994. During his presidency, Lukashenko has implemented Soviet-era policies, such as state ownership of the economy, despite objections from Western governments. Since 1996, Belarus has been negotiating with Russia to unify into a single state called the Union of Russia and Belarus.


          Most of Belarus's population of 9.85million reside in the urban areas surrounding Minsk and other oblast (regional) capitals. More than 80% of the population are native Belarusians, with sizable minorities of Russians, Ukrainians and Poles. Since a referendum in 1995, the country has had two official languages: Belarusian and Russian. The Constitution of Belarus does not declare an official religion, although the primary religion in the country is Russian Orthodox.


          


          Etymology


          The name Belarus derives from the term White Russia, which first appeared in German and Latin medieval literature. The Latin term for the area was Russia Alba. Historically, the country was referred to in English as White Russia. It is also claimed by some people that the correct translation is White Ruthenia (White Rus phonetically), which either describes the area of Eastern Europe populated by Slavic people or the states that occupied the area. The first known use of White Russia to refer to Belarus was in the late-16th century by Englishman Sir Jerome Horsey. During the 17th century, Russian tsars used White Rus', asserting that they were trying to recapture their heritage from the Polish-Lithuanian Commonwealth.


          Belarus was named Belorussia (Russian: Белоруссия) in the days of Imperial Russia, and the Russian tsar was usually styled Tsar of All the Russias Great, Little, and White. Belorussia was the only Russian language name of the country (its names in other languages such as English being based on the Russian form) until 1991, when the Supreme Soviet of the Belorussian Soviet Socialist Republic decreed by law that the new independent republic should be called Belarus (Беларусь) in Russian and in all other language transcriptions of its name. The change was made to reflect adequately the Belarusian language form of the name. Accordingly, the name Belorussia was replaced by Belarus in English, and, to some extent, in Russian (although the traditional name still persists in that language as well); likewise, the adjective Belorussian or Byelorussian was replaced by Belarusian in English (though Russian has not developed a new adjective). Some Belarusians object to the name Belorussia as an unwelcome reminder of the days under Russian and Soviet rule. However, most residents of the country do not mind the use of Byelorussiya in Russian (which is, actually, the most widely spoken language there)  as evidenced by the fact that several popular newspapers published locally still retain the traditional name of the country in Russian in their names, for example Komsomolskaya Pravda v Byelorussii, which is the localised publication of a popular Russian tabloid, and Sovetskaya Byelorussiya. Officially, the full name of the country is Republic of Belarus (Рэспубліка Беларусь, Республика Беларусь, Respublika Byelarus'). listen


          


          History
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          The region that is now modern-day Belarus was first settled by Slavic tribes in the 6th century. They gradually came into contact with the Varangians, a band of warriors consisting of Scandinavians and Slavs from the Baltics. Though defeated and briefly exiled by the local population, the Varangians were later asked to return and helped to form a politycommonly referred to as the Kievan Rus'in exchange for tribute. The Kievan Rus' state began in about 862 at the present-day city of Novgorod.


          Upon the death of Kievan Rus' ruler, Prince Yaroslav the Wise, the state split into independent principalities. These Ruthenian principalities were badly affected by a Mongol invasion in the 13th century, and many were later incorporated into the Grand Duchy of Lithuania. Of the principalities held by the Duchy, nine were settled by ancestors of the Belarusian people. During this time, the Duchy was involved in several military campaigns, including fighting on the side of Poland against the Teutonic Knights at the Battle of Grunwald in 1410; the joint victory allowed the Duchy to control the northwestern border lands of Eastern Europe.


          On February 2, 1386, the Grand Duchy of Lithuania and the Kingdom of Poland were joined in a personal union through a marriage of their rulers. This union set in motion the developments that eventually resulted in the formation of the Polish-Lithuanian Commonwealth, created in 1569. The Russians, led by Tsar Ivan the III, began military conquests in 1486 in an attempt to gain the Kievan Rus' lands, specifically Belarus and Ukraine. The union between Poland and Lithuania ended in 1795, and the commonwealth was partitioned by Imperial Russia, Prussia, and Austria, dividing Belarus. Belarusian territories were acquired by the Russian Empire during the reign of Catherine II and held until their occupation by Germany during World War I.
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          During the negotiations of the Treaty of Brest-Litovsk, Belarus first declared independence on 25 March 1918, forming the Belarusian People's Republic. The Germans supported the BPR, which lasted for about 10 months. Soon after the Germans were defeated, the BPR fell under the influence of the Bolsheviks and the Red Army and became the Byelorussian Soviet Socialist Republic in 1919. After Russian occupation of eastern and northern Lithuania, it was merged into the Lithuanian-Byelorussian Soviet Socialist Republic. Byelorussian lands were then split between Poland and the Soviets after the Polish-Soviet War ended in 1921, and the recreated Byelorussian SSR became a founding member of the Union of Soviet Socialist Republics in 1922.


          In September 1939, as a result of the Molotov-Ribbentrop Pact, the Soviet Union invaded Poland and annexed its eastern lands, including most Polish-held Byelorussian land. Nazi Germany invaded the Soviet Union in 1941. Byelorussia was the hardest hit Soviet Republic in the war and remained in Nazi hands until 1944. During that time, Germany destroyed 209 out of 290 cities in the republic, 85% of the republic's industry, and more than one million buildings, while causing human losses estimated between two and three million (about a quarter to one-third of the total population). The Jewish population of Byelorussia was devastated during The Holocaust and never recovered. The population of Belarus did not regain its pre-war level until 1971. After the war ended, Byelorussia was among the 51 founding countries of the United Nations Charter in 1945 and began rebuilding the Soviet Republic. During this time, the Byelorussian SSR became a major centre of manufacturing in the western region of the USSR, increasing jobs and bringing an influx of ethnic Russians into the republic. The borders of Byelorussian SSR and Poland were redrawn to a point known as the Curzon Line.
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          Joseph Stalin implemented a policy of Sovietization to isolate the Byelorussian SSR from Western influences. This policy involved sending Russians from various parts of the Soviet Union and placing them in key positions in the Byelorussian SSR government. The official use of the Belarusian language and other cultural aspects were limited by Moscow. After Stalin died in 1953, successor Nikita Khrushchev continued this program, stating, "The sooner we all start speaking Russian, the faster we shall build communism". When Soviet leader Mikhail Gorbachev began pushing through his reform plan, the Belarusian people delivered a petition to him in December 1986 explaining the loss of their culture. Earlier that year, Byelorussian SSR was exposed to nuclear fallout from the explosion at the Chernobyl power plant in neighboring Ukrainian SSR. In June 1988 at the rural site of Kurapaty near Minsk, archaeologist Zianon Pazniak, the leader of Christian Conservative Party of the BPF, discovered mass graves which contained about 250,000 bodies of victims executed in 1937-1941. Some nationalists contend that this discovery is proof that the Soviet government was trying to erase the Belarusian people, causing Belarusian nationalists to seek independence.
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          Two years later, in March 1990, elections for seats in the Supreme Soviet of the Byelorussian SSR took place. Though the pro-independence Belarusian Popular Front took only 10% of the seats, the populace was content with the selection of the delegates. Belarus declared itself sovereign on July 27, 1990, by issuing the Declaration of State Sovereignty of the Belarusian Soviet Socialist Republic. With the support of the Communist Party, the country's name was changed to the Republic of Belarus on August 25, 1991. Stanislav Shushkevich, the Chairman of the Supreme Soviet of Belarus, met with Boris Yeltsin of Russia and Leonid Kravchuk of Ukraine on December 8, 1991 in Belavezhskaya Pushcha to formally declare the dissolution of the Soviet Union and the formation of the Commonwealth of Independent States. A national constitution was adopted in March 1994, in which the functions of prime minister were given to the president.


          Two-round elections for the presidency ( 24 June 1994 and 10 July 1994) resulted in the politically unknown Alexander Lukashenko winning more than 45% of the vote in the first round and 80% in the second round, beating Vyacheslav Kebich who got 14%. Lukashenko was reelected in 2001 and in 2006.


          


          Politics
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          Belarus is a presidential republic, governed by a president and the National Assembly. In accordance with the constitution, the president is elected once in five years. The National Assembly is a bicameral parliament comprising the 110-member House of Representatives (the lower house) and the 64-member Council of the Republic (the upper house). The House of Representatives has the power to appoint the prime minister, make constitutional amendments, call for a vote of confidence on the prime minister, and make suggestions on foreign and domestic policy. The Council of the Republic has the power to select various government officials, conduct an impeachment trial of the president, and accept or reject the bills passed by the House of Representatives. Each chamber has the ability to veto any law passed by local officials if it is contrary to the Constitution of Belarus. Since 1994, Alexander Lukashenko has been the president of Belarus. The government includes a Council of Ministers, headed by the prime minister. The members of this council need not be members of the legislature and are appointed by the president. The judiciary comprises the Supreme Court and specialized courts such as the Constitutional Court, which deals with specific issues related to constitutional and business law. The judges of national courts are appointed by the president and confirmed by the Council of the Republic. For criminal cases, the highest court of appeal is the Supreme Court. The Belarusian Constitution forbids the use of special extra-judicial courts.
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          As of 2007, 98 of the 110 members of the House of Representatives are not affiliated with any political party and of the remaining twelve members, eight belong to the Communist Party of Belarus, three to the Agrarian Party of Belarus, and one to the Liberal Democratic Party of Belarus. Most of the non-partisans represent a wide scope of social organizations such as workers' collectives, public associations and civil society organizations. Neither the pro-Lukashenko parties, such as the Belarusian Socialist Sporting Party and the Republican Party of Labor and Justice, nor the People's Coalition 5 Plus opposition parties, such as the Belarusian People's Front and the United Civil Party of Belarus, won any seats in the 2004 elections. Groups such as the Organization for Security and Co-operation in Europe (OSCE) declared the election "un-free" because of the opposition parties' poor results and media bias in favour of the government. In the country's 2006 presidential election, Lukashenko was opposed by Alaksandar Milinkievič, a candidate representing a coalition of opposition parties, and by Alaksandar Kazulin of the Social Democrats. Kazulin was detained and beaten by police during protests surrounding the All Belarusian People's Assembly. Lukashenko won the election with 80% of the vote, but the OSCE and other organizations called the election unfair.


          Lukashenko has described himself as having an "authoritarian ruling style". Western countries have described Belarus under Lukashenko as a dictatorship; the government has accused the same Western powers of trying to oust Lukashenko. The Council of Europe has barred Belarus from membership since 1997 for undemocratic voting and election irregularities in the November 1996 constitutional referendum and parliament by-elections. The Belarusian government is also criticized for human rights violations and its actions against non-governmental organizations, independent journalists, national minorities, and opposition politicians. Belarus is the only nation in Europe that retains the death penalty for certain crimes during times of peace and war. In testimony to the U.S. Senate Committee on Foreign Relations, United States Secretary of State Condoleezza Rice labeled Belarus among the six nations of the " outposts of tyranny". In response, the Belarusian government called the assessment "quite far from reality".


          


          Foreign relations and military
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          Belarus and Russia have been close trading partners and diplomatic allies since the breakup of the Soviet Union. Belarus is dependent on Russia for imports of raw materials and for its export market. The Union of Russia and Belarus, a supranational confederation, was established in a 199699 series of treaties that called for monetary union, equal rights, single citizenship, and a common foreign and defense policy. Although the future of the Union was in doubt because of Belarus' repeated delays of monetary union, the lack of a referendum date for the draft constitution, and a 200607 dispute about petroleum trade. On December 11, 2007, reports emerged that a framework for the new state was discussed between both countries. On May 27, 2008, Belarusian President Lukashenko said that he had named Russian Prime Minister Vladimir Putin the "prime minister" of the Russia-Belarus alliance. The meaning of the move was not immediately clear; however, there is speculation that Putin may become president of a unified state of Russia and Belarus after having stepped down as Russian president in May 2008.


          Belarus was a founder member of the Commonwealth of Independent States (CIS); however, recently other CIS members have questioned the effectiveness of the organization. Belarus has trade agreements with several European Union member states (despite other member states' travel ban on Lukashenko and top officials), as well as with its neighbors Lithuania, Poland and Latvia.


          Bilateral relations with the United States are strained because the U.S. Department of State supports various pro-democracy NGOs and because the Belarusian government has made it harder for US-based organizations to operate within the country. The 2004 US Belarus Democracy Act continued this trend, authorizing funding for pro-democracy Belarusian NGOs and forbidding loans to the Belarusian government except for humanitarian purposes. Despite this, the two nations cooperate on intellectual property protection, prevention of human trafficking and technology crime, and disaster relief.


          Belarus has increased cooperation with China, strengthened by the visit of President Lukashenko to China in October 2005. Belarus has strong ties with Syria, which President Lukashenko considers a key partner in the Middle East. In addition to the CIS, Belarus has membership in the Eurasian Economic Community and the Collective Security Treaty Organization. Belarus has been a member of the international Non-Aligned Movement since 1998 and a member of the United Nations since its founding in 1945.


          The Armed Forces of Belarus have three branches: the Army, the Air Force, and the Ministry of Defense joint staff. Colonel-General Leonid Maltsev heads the Ministry of Defense, and Alexander Lukashenko (as president) serves as Commander-in-Chief. The Armed Forces were formed in 1992 using parts of the former Soviet Armed Forces on the new republic's territory. The transformation of the ex-Soviet forces into the Armed Forces of Belarus, which was completed in 1997, reduced the number of its soldiers by 30,000 and restructured its leadership and military formations. Most of Belarus's service members are conscripts, who serve for 12 months if they have higher education or 18 months if they do not. However, demographic decreases in the Belarusians of conscription age have increased the importance of contract soldiers, who numbered 12,000 as of 2001. In 2005, about 1.4% of Belarus's gross domestic product was devoted to military expenditures. Belarus has not expressed a desire to join NATO but has participated in the Individual Partnership Program since 1997.


          


          Provinces and districts
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          Belarus is divided into six voblasts, or provinces, which are named after the cities that serve as their administrative centers. Each voblast has a provincial legislative authority, called an oblsovet, which is elected by the voblast's residents, and a provincial executive authority called a voblast administration, whose leader is appointed by the president. Voblasts are further subdivided into raions (commonly translated as districts or regions). As with voblasts, each raion has its own legislative authority (raisovet, or raion council) elected by its residents, and an executive authority (raion administration) appointed by higher executive powers. As of 2002, there are six voblasts, 118 raions, 102 towns and 108 urbanized settlements. Minsk is given a special status, due to the city serving as the national capital. Minsk City is run by an executive committee and granted a charter of self-rule by the national government.


          Voblasts (with administrative centers):



          
            	Brest Voblast ( Brest)


            	Homel Voblast ( Homel)


            	Hrodna Voblast ( Hrodna)


            	Mahilyow Voblast ( Mahilyow)


            	Minsk Voblast (Minsk)


            	Vitsebsk Voblast ( Vitsebsk)

          


          Special administrative district:


          
            	Minsk City

          


          


          Geography
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          Belarus is landlocked, relatively flat, and contains large tracts of marshy land. According to a 1994 estimate by the United Nations Food and Agricultural Organization, 34% of Belarus is covered by forests. Many streams and 11,000 lakes are found in Belarus. Three major rivers run through the country: the Neman, the Pripyat, and the Dnepr. The Neman flows westward towards the Baltic sea and the Pripyat flows eastward to the Dnepr; the Dnepr flows southward towards the Black Sea. Belarus's highest point is Dzyarzhynskaya Hara (Dzyarzhynsk Hill) at 345metres (1,130ft), and its lowest point is on the Neman River at 90metres (300ft). The average elevation of Belarus is 525feet (160m) above sea level. The climate ranges from harsh winters, with average January temperatures at 6 C (21.2 F), to cool and moist summers with an average temperature of 18C (64F). Belarus has an average annual rainfall of 550 to 700millimeters (21.7 to 27.5inches). The country experiences a yearly transition from a continental climate to a maritime climate.
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          Belarus's natural resources include peat deposits, small quantities of oil and natural gas, granite, dolomite ( limestone), marl, chalk, sand, gravel, and clay. About 70% of the radiation from neighboring Ukraine's 1986 Chernobyl nuclear disaster entered Belarusian territory, and as of 2005 about a fifth of Belarusian land (principally farmland and forests in the southeastern provinces) continues to be affected by radiation fallout. The United Nations and other agencies have aimed to reduce the level of radiation in affected areas, especially through the use of caesium binders and rapeseed cultivation, which are meant to decrease soil levels of caesium-137.


          Belarus is bordered by Latvia on the north, Lithuania to the northwest, Poland to the west, Russia to the north and east and Ukraine to the south. Treaties in 1995 and 1996 demarcated Belarus's borders with Latvia and Lithuania, but Belarus failed to ratify a 1997 treaty establishing the Belarus-Ukraine border. Belarus and Lithuania ratified final border demarcation documents in February 2007.


          


          Economy
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          Most of the Belarusian economy remains state-controlled, as in Soviet times. Thus, 51.2% of Belarusians are employed by state-controlled companies, 47.4% are employed by private Belarusian companies (of which 5.7% are partially foreign-owned), and 1.4% are employed by foreign companies. The country relies on imports such as oil from Russia. Important agricultural products include potatoes and cattle byproducts, including meat. As of 1994, the biggest exports from Belarus were heavy machinery (especially tractors), agricultural products, and energy products.
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          Historically important branches of industry include textiles and wood processing. As of the 1991 dissolution of the Soviet Union, Belarus was one of the world's most industrially developed states by percentage of gross domestic product (GDP) as well as the richest CIS state. Economically, Belarus involved itself in the CIS, Eurasian Economic Community, and Union with Russia. During the 1990s, however, industrial production plunged because of decreases in imported inputs, in investment, and in demand for exports from traditional trading partners. It took until 1996 for the gross domestic product to rise; this coincided with the government putting more emphasis on using the GDP for social welfare and state subsidies. The GDP for 2006 was US$83.1 billion in purchasing power parity (PPP) dollars (estimate), or about $8,100 per capita. In 2005, the gross domestic product increased by about 9.9%, with the inflation rate averaging about 9.5%.


          Belarus's largest trading partner is Russia, accounting for nearly half of total trade in 2006. As of 2006, the European Union is Belarus's next largest trading partner, with nearly a third of foreign trade. Because of its failure to protect labor rights, however, Belarus lost its E.U. Generalized System of Preferences status on June 21, 2007, which raised tariff rates to their prior most-favored nation levels. Belarus applied to become a member of the World Trade Organization in 1993.


          The labor force consists of more than four million people, among whom women hold slightly more jobs than men. In 2005, nearly a quarter of the population was employed in industrial factories. Employment is also high in agriculture, manufacturing sales, trading goods, and education. The unemployment rate, according to Belarusian government statistics, was about 1.5% in 2005. The number of unemployed persons totaled 679,000 of whom about two-thirds are women. The rate of unemployment has been decreasing since 2003, and the overall rate is the highest since statistics were first compiled in 1995.


          
            [image: Obverse of the 500 Belarusian ruble (BYB/BYR), the national currency]

            
              Obverse of the 500 Belarusian ruble (BYB/BYR), the national currency
            

          


          The currency of Belarus is the Belarusian ruble (BYR). The currency was introduced in May 1992, replacing the Soviet ruble. The ruble was reintroduced with new values in 2000 and has been in use ever since. As part of the Union of Russia and Belarus, both states have discussed using a single currency along the same lines as the Euro. This has led to the proposal that the Belarusian ruble be discontinued in favour of the Russian ruble (RUB), starting as early as 1 January 2008. As of August 2007, the National Bank of Belarus is no longer pegging the Belarusian ruble to the Russian ruble. The banking system of Belarus is composed of 30 state-owned banks and one privatized bank.


          


          Demographics
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          Ethnic Belarusians constitute 81.2% of Belarus's total population. The next largest ethnic groups are Russians (11.4%), Poles (3.9%), and Ukrainians (2.4%). Belarus's two official languages are Belarusian and Russian, spoken at home by 36.7% and 62.8% of Belarusians, respectively. Minorities also speak Polish, Ukrainian and Eastern Yiddish.


          Belarus has a population density of about 50 people per square kilometre (127 per sqmi); 71.7% of its total population is concentrated in urban areas. Minsk, the nation's capital and largest city, is home to 1,741,400 of Belarus's 9,724,700 residents. Gomel, with 481,000 people, is the second largest city and serves as the capital of the Homel Oblast. Other large cities are Mogilev (365,100), Vitebsk (342,400), Hrodna (314,800) and Brest (298,300).


          Like many other European countries, Belarus has a negative population growth rate and a negative natural growth rate. In 2007, Belarus's population declined by 0.41% and its fertility rate was 1.22, well below the replacement rate. Its net migration rate is +0.38 per 1,000, indicating that Belarus experiences slightly more immigration than emigration. As of 2007, 69.7% of Belarus's population is aged 14 to 64; 16% is under 14, and 14.6% is 65 or older. Its population is also aging: while the current median age is 37, it is estimated that Belarusians' median age will be 51 in 2050. There are about 0.88 males per female in Belarus. The average life expectancy is 68.7years (63.0years for males and 74.9years for females). Over 99% of Belarusians are literate.
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          Belarus has historically been a Russian Orthodox country, with minorities practicing Catholicism, Judaism, and other religions. Most Belarusians converted to the Russian Orthodox Church after Belarus was annexed by Russia after the partitions of the Polish-Lithuanian Commonwealth. Belarus's Roman Catholic minority, which makes up perhaps 10% of the country's population and is concentrated in the western part of the country, especially around Hrodna, is made up of a mixture of Belarusians and the country's Polish and Lithuanian minorities. About 1% belong to the Belarusian Greek Catholic Church. Belarus was a major centre of the European Jewish population, with 10% being Jewish, but the population of Jews has been reduced by war, starvation, and the Holocaust to a tiny minority of about 1% or less. Emigration from Belarus is a cause for the shrinking number of Jewish residents. According to Article 16 of the Constitution, Belarus has no official religion. While the freedom of worship is granted in the same article, religious organizations that are deemed harmful to the government or social order of the country can be prohibited.


          


          Culture
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          Belarusian literature began with 11th- to 13th century religious writing; the 12th century poetry of Cyril of Turaw is representative. By the 16th century, Polotsk resident Francysk Skaryna translated the Bible into Belarusian. It was published in Prague and Vilnius between 1517 and 1525, making it the first book printed in Belarus or anywhere in Eastern Europe. The modern period of Belarusian literature began in the late 19th century; one important writer was Yanka Kupala. Many notable Belarusian writers of the time, such as Uładzimir Žyłka, Kazimir Svayak, Yakub Kolas, Źmitrok Biadula and Maksim Haretski, wrote for a Belarusian language paper called Nasha Niva, published in Vilnius. After Belarus was incorporated into the Soviet Union, the Soviet government took control of the Republic's cultural affairs. The free development of literature occurred only in Polish-held territory until Soviet occupation in 1939. Several poets and authors went into exile after the Nazi occupation of Belarus, not to return until the 1960s. The last major revival of Belarusian literature occurred in the 1960s with novels published by Vasil Bykaŭ and Uładzimir Karatkievič.


          In the 17th century, Polish composer Stanislaw Moniuszko composed operas and chamber music pieces while living in Minsk. During his stay, he worked with Belarusian poet Vincent Dunin-Marcinkevich and created the opera Sielanka (Peasant Woman). At the end of the 19th century, major Belarusian cities formed their own opera and ballet companies. The ballet Nightingale by M. Kroshner was composed during the Soviet era and became the first Belarusian ballet showcased at the National Academic Bolshoi Ballet Theatre in Minsk. After the Great Patriotic War, music focused on the hardships of the Belarusian people or on those who took up arms in defense of the homeland. During this period, A. Bogatyryov, creator of the opera In Polesye Virgin Forest, served as the "tutor" of Belarusian composers. The National Academic Theatre of Ballet, in Minsk, was awarded the Benois de la Dance Prize in 1996 as the top ballet company in the world. Although rock music has risen in popularity in recent years, the Belarusian government has suppressed the development of popular music through various legal and economic mechanisms. Since 2004, Belarus has been sending artists to the Eurovision Song Contest.


          The Belarusian government sponsors annual cultural festivals such as the Slavianski Bazaar in Vitebsk, which showcases Belarusian performers, artists, writers, musicians, and actors. Several state holidays, such as Independence Day and Victory Day, draw big crowds and often include displays such as fireworks and military parades, especially in Vitebsk and Minsk. The government's Ministry of Culture finances events promoting Belarusian arts and culture both inside and outside the country.
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          The traditional Belarusian dress originates from the Kievan Rus' period. Because of the cool climate, clothes, usually composed of flax or wool, were designed to keep the body warm. They are decorated with ornate patterns influenced by the neighboring cultures: Poles, Lithuanians, Latvians, Russians, and other European nations. Each region of Belarus has developed specific design patterns. An ornamental pattern used on some early dresses is currently used to decorate the hoist of the Belarusian national flag, adopted in a disputed referendum in 1995.


          Belarusian cuisine consists mainly of vegetables, meat (especially pork), and breads. Foods are usually either slowly cooked or stewed. A typical Belarusian eats a very light breakfast and two hearty meals, with dinner being the largest meal of the day. Wheat and rye breads are consumed in Belarus, but rye is more plentiful because conditions are too harsh for growing wheat. To show hospitality, a host traditionally presents an offering of bread and salt when greeting a guest or visitor. Popular drinks in Belarus include Russian wheat vodka and kvass, a soft drink made from malted brown bread or rye flour. Kvass may also be combined with sliced vegetables to create a cold soup called okroshka.


          Belarus has four World Heritage Sites: the Mir Castle Complex, the Niasvizh Castle, the Belovezhskaya Pushcha (shared with Poland), and the Struve Geodetic Arc (shared with nine other countries).
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          The largest media holding group in Belarus is the state-owned National State Teleradiocompany. It operates several television and radio stations that broadcast content domestically and internationally, either through traditional signals or the Internet. The Television Broadcasting Network is one of the major independent television stations in Belarus, mostly showing regional programming. Several newspapers, printed either in Belarusian or Russian, provide general information or special interest content, such as business, politics or sports. In 1998, there were fewer than 100 radio stations in Belarus: 28 AM, 37 FM and 11 shortwave stations.
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          All media companies are regulated by the Law On Press and Other Mass Media, passed on January 13, 1995. This grants the freedom of press; however, Article 5 states that slander cannot be made against the president of Belarus or other officials outlined in the national constitution. The Belarusian Government has since been criticized for acting against media outlets. Newspapers such as Nasa Niva and the Belaruskaya Delovaya Gazeta have been targeted for closure by the authorities after they published reports critical of President Lukashenko or other government officials. The OSCE and Freedom House have commented regarding the loss of press freedom in Belarus. In 2005, Freedom House gave Belarus a score of 6.75 (not free) when it came to dealing with press freedom. Another issue for the Belarusian press is the unresolved disappearance of several journalists.
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          Coordinates:


          Belfast (from the Irish: Bal Feirste meaning "Mouth of the (River) Farset") is the seat of government in Northern Ireland. It is the largest urban area in Northern Ireland and the province of Ulster and the second-largest city in Ireland.


          The city suffered disruption, conflict, and destruction during The Troubles, but later underwent a period of calmness and growth.


          


          History


          Originally a town in County Antrim, the County borough of Belfast was created when it was granted city status by Queen Victoria in 1888.


          


          Origins


          The name, Belfast, is the anglicised version of the Irish Bal Feirste, which translates as "Mouth of the (River) Farset". This term refers to the sand bar that formed where the River Farset met the River Lagan at Donegall Quay and flowed into Belfast Lough, which became the hub around which the city developed.


          The site of Belfast has been occupied since the Bronze Age. The Giant's Ring, a 5000-year-old henge, is located near the city, and the remains of Iron Age hill forts can still be seen in the surrounding hills. Belfast remained a small settlement of little importance during the Middle Ages. John de Courcy built a castle on what is now Castle Street in the city centre in the 12th century, but this was on a lesser scale and not as strategically important as Carrickfergus Castle to the north, which was built by de Courcy in 1177. The O'Neill clan had a presence in the area. In the 14th century the Clan Aedh Buidh, descendants of "Yellow" Hugh O'Neill built Grey Castle at Castlereagh, now in the east of the city. Conn O'Neill also owned land in the area, one remaining link being the Connswater River flowing thorough east Belfast.


          


          Growth


          Belfast became a substantial settlement in the 17th century after being established by Sir Arthur Chichester which was initially settled by the mainly Protestant English and Scottish migrants during the Plantation of Ulster.In 1791, the Society of United Irishmen was founded in Belfast, after Henry Joy McCracken and other prominent Presbyterians from the city invited Theobald Wolfe Tone and Thomas Russell to a meeting, after having read Tone's "Argument on Behalf of the Catholics of Ireland". Belfast blossomed as a commercial and industrial centre in the 18th and 19th centuries and became Ireland's pre-eminent industrial city. Industries thrived, including linen, rope-making, tobacco, heavy engineering and shipbuilding, and at the end of the nineteenth century, Belfast briefly overtook Dublin as the largest and most industrialised city in Ireland. The Harland and Wolff shipyards became one of the largest shipbuilders in the world, employing up to 35,000 workers. Belfast was heavily bombed during World War II. In one raid, in 1941, German bombers killed around one thousand people and left tens of thousands homeless. Outside of London, this was the greatest loss of life in a night raid during the Blitz.


          


          The Troubles


          Belfast has been the capital of Northern Ireland since its creation in 1920 by the Government of Ireland Act. Since it began to emerge as a major city, it has been the scene of much sectarian conflict between its Roman Catholic and Protestant populations. These opposing groups in this conflict are now often termed republican and loyalist respectively, although they are also referred to as ' nationalist' and ' unionist'. The most recent example of this is known as the Troubles - a civil conflict that raged from c.1969 to the late 1990s. Belfast saw the worst of the Troubles in Northern Ireland, particularly in the 1970s, with rival paramilitary groups forming on both sides. Bombing, assassination and street violence formed a backdrop to life throughout The Troubles. The IRA detonated 22 bombs, all in a confined area in the city centre in 1972, on what is known as " Bloody Friday", killing nine people. Loyalists paramilitaries, the Ulster Volunteer Force (UVF) and Ulster Defence Association (UDA) claimed that murders they carried out were in retaliaton to the PIRA campaign. Most of those their victims, however, were civilians entirely unconnected to the Provisional IRA. A particularly notorious group, based on the Shankill Road in the mid 1970s became known as the Shankill Butchers. In all, over 1,500 people were killed in political violence in the city from 1969 until 2001.


          A legacy of the Troubles is that both republican and loyalist paramilitary groups in Belfast have become involved in organised crime and racketeering. On 20 December, 2004, UK26.4 million was stolen from the headquarters of the Northern Bank in Belfast City Centre, the largest cash robbery at the time in the United Kingdom. The police investigation linked the robbery to the Provisional Irish Republican Army. Policing in Belfast is provided by the Police Service of Northern Ireland. They reported annual decreases in recorded crime in East, North, and South Belfast between 2002 and 2006. West Belfast showed an increase in recorded crime during the same period.


          


          Governance


          Belfast was granted borough status by James I in 1613 and official city status by Queen Victoria in 1888. Since 1971 it has been a local government district under local administration by Belfast City Council. Belfast is represented in both the British House of Commons and in the Northern Ireland Assembly. For elections to the European Parliament, Belfast is within the Northern Ireland constituency.


          


          Local government


          The city of Belfast has a mayoral form of municipal government. The City's officials are the Lord Mayor, Deputy Lord Mayor and High Sheriff who are elected from fifty-one councillors. The first Lord Mayor of Belfast was Daniel Dixon, who was elected in 1892. As of June 2008, the Lord Mayor of Belfast is Sinn Fin politician, Tom Hartley, who is only the second Sinn Fin Lord Mayor of the city. His duties, as mayor of Belfast, include presiding over meetings of the council, receiving distinguished visitors to the city, and representing and promoting the city on the national and international stage. Hartley replaces the Ulster Unionist Party Lord Mayor, Jim Rodgers OBE.


          In 1997, Unionists lost overall control of Belfast City Council for the first time in its history, with the Alliance Party of Northern Ireland gaining the balance of power between Nationalists and Unionists. This position was confirmed in the council elections of 2001 and 2005. Since then it has had three Nationalist mayors, two from the Social Democratic and Labour Party (SDLP) and one from Sinn Fin. The first nationalist Lord Mayor of Belfast was Alban Maginness, a member of the Social Democratic and Labour Party, in 1996.


          In the 2005 local government elections, the voters of Belfast elected fifty-one councillors to Belfast City Council from the following political parties: 15 Democratic Unionist Party (DUP), 14 Sinn Fin, 8 Social Democratic and Labour Party (SDLP), 7 Ulster Unionist Party (UUP), 4 Alliance Party, 2 Progressive Unionist Party (PUP), and 1 Independent.


          


          Northern Ireland Assembly and Westminster
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          As Northern Ireland's capital city, Belfast is host to the Northern Ireland Assembly at Stormont, the site of home rule legislature in Northern Ireland. Belfast is divided into four Northern Ireland Assembly and UK parliamentary constituencies: North Belfast, West Belfast, South Belfast and East Belfast. All four extend beyond the city boundaries including into parts of Castlereagh, Lisburn and Newtownabbey districts. In the Northern Ireland Assembly Elections in 2007, Belfast elected 24 Members of the Legislative Assembly (MLAs), 6 from each constituency. The MLA breakdown consisted of 8 Sinn Fin, 6 Democratic Unionist Party (DUP), 4 Social Democratic and Labour Party (SDLP), 3 Ulster Unionist Party (UUP), 2 Alliance Party, and 1 Progressive Unionist Party (PUP). In the 2005 UK general election, Belfast elected one MP from each constituency to the House of Commons at Westminster, London. This was comprised of 2 DUP, 1 SDLP, and 1 Sinn Fin. 


          Coat of Arms and motto


          The city of Belfast has the Latin motto "Pro tanto quid retribuamus". This is taken from Psalm 116 Verse 12 in the Latin Vulgate Bible and is literally "For (Pro) the much (tanto) it is that (quid) we repay (retribuamus)" The verse has been translated in different bibles differently - for example as "What shall I render unto the Lord for all his benefits toward me?". It is also translated as "In return for so much, what shall we give back?" The Queen's University Students' Union Rag Week publication PTQ derives its name from the first three words of the motto.


          
            [image: ]
          


          The city's coat of arms shows a central shield, bearing a ship and a bell, flanked by a chained wolf (or wolfhound) on the left and a seahorse on the right. A smaller seahorse sits at the top. This crest dates back to 1613, when King James I granted Belfast town status. The seal was used by Belfast merchants throughout the seventeenth century on their signs and trade-coins. A large stained glass window in the City Hall displays the seal, where an explanation suggests that the seahorse and the ship refer to Belfast's significant maritime history. The wolf may be a tribute to the city's founder, Sir Arthur Chichester, and refer to his own coat of arms.


          


          Geography
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          Belfast is situated on Ireland's eastern coast at . The city is flanked to the northwest by a series of hills, including Cavehill, which is thought to be the inspiration for Jonathan Swift's novel, Gulliver's Travels. Belfast is located at the western end of Belfast Lough and at the mouth of the River Lagan making it an ideal location for the shipbuilding industry that once made it famous. When the Titanic was built in Belfast in 1912, Harland and Wolff had the largest shipyard in the world. Belfast is situated on Northern Ireland's eastern coast. A consequence of this northern latitude is that it both endures short winter days and enjoys long summer evenings. During the winter solstice, the shortest day of the year, local sunset is before 16:00 while sunrise is around 08:45. This is balanced by the summer solstice in June, when the sun sets after 22:00 and rises before 05:00.


          Belfast is located at the eastern end of Belfast Lough and at the mouth of the River Lagan. In 1994, a weir was built across the river by the Laganside Corporation to raise the average water level so that it would cover the unseemly mud flats which gave Belfast its name(from the Irish: Bal Feirste meaning "The sandy ford at the river mouth"). The area of Belfast Local Government District is 42.3square miles (110km).


          The River Farset is also named after this silt deposit (from the Irish feirste meaning sand spit). Originally a more significant river than it is today, the Farset formed a dock on High Street until the mid 19th century. Bank Street in the city centre referred to the river bank and Bridge Street was named for the site of an early Farset bridge. However, superseded by the River Lagan as the more important river in the city, the Farset now languishes in obscurity, under High Street.


          The city is flanked on the north and northwest by a series of hills, including Divis Mountain, Black Mountain and Cavehill thought to be the inspiration for Jonathan Swift's Gulliver's Travels. When Swift was living at Lilliput Cottage near the bottom of the Limestone Road in Belfast, he imagined that the Cavehill resembled the shape of a sleeping giant safeguarding the city. The shape of the giant's nose, known locally as Napoleon's Nose, is officially called McArt's Fort probably named after Art O'Neill, a sixteenth century chieftain who controlled the area at that time. The Castlereagh Hills overlook the city on the southeast.


          Former poet and Catholic Bishop of Down and Connor, Dr William Philbin wrote this of Belfast: "Belfast is a city walled in by mountains, moated by sees, and undermined by deposits of history".


          


          Climate


          Belfast has a temperate climate. Average daily high temperatures are 18 C (64 F) in July and 6 C (43 F) in January. The highest temperature recorded in Belfast was 30.8 C (87.4 F) on 12 July 1983. The city gets significant precipitation (greater than 0.01in/0.25mm) on 213 days in an average year with an average annual rainfall of 845.8millimetres (33.3in), less than the Lake District or the Scottish Highlands, but higher than Dublin or the south-east coast of Ireland. As an urban and coastal area, Belfast typically gets snow on fewer than 10 days per year. The city is also renowned for how warm it can get during the winter month at its high latitude. In February, temperatures have hit 17 C, at the same latitude where it is ~-45 C in Russia and Canada. It is not uncommon for temperatures in summer to reach as high as 27 C (80 F) on numerous days. The consistently humid climate that prevails over Ireland can make temperatures feel uncomfortable when they stray into the high 20s (80-85F), more so than similar temperatures in hotter climates in the rest of Europe.


          
            
              	Weather averages for Belfast, Northern Ireland, United Kingdom
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	Year
            


            
              	Record high C (F)

              	13 (55)

              	14 (57)

              	19 (66)

              	21 (70)

              	26 (79)

              	28 (82)

              	32 (90)

              	28 (82)

              	26 (79)

              	21 (70)

              	16 (61)

              	14 (57)

              	32 (90)
            


            
              	Average high C (F)

              	6 (43)

              	7 (45)

              	9 (48)

              	12 (54)

              	15 (59)

              	18 (64)

              	18 (64)

              	18 (64)

              	16 (61)

              	13 (55)

              	9 (48)

              	7 (45)

              	12 (54)
            


            
              	Average low C (F)

              	2 (36)

              	2 (36)

              	3 (37)

              	4 (39)

              	6 (43)

              	9 (48)

              	11 (52)

              	11 (52)

              	9 (48)

              	7 (45)

              	4 (39)

              	3 (37)

              	6 (43)
            


            
              	Record low C (F)

              	-13 (9)

              	-12 (10)

              	-12 (10)

              	-4 (25)

              	-3 (27)

              	-1 (30)

              	4 (39)

              	1 (34)

              	-2 (28)

              	-4 (25)

              	-6 (21)

              	-11 (12)

              	-13 (9)
            


            
              	Precipitation mm (inches)

              	80 (3.15)

              	52 (2.05)

              	50 (1.97)

              	48 (1.89)

              	52 (2.05)

              	68 (2.68)

              	94 (3.7)

              	77 (3.03)

              	80 (3.15)

              	83 (3.27)

              	72 (2.83)

              	90 (3.54)

              	846 (33.31)
            


            
              	Source: 2007-08-04
            

          


          


          Areas and districts
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          Belfast expanded very rapidly from a small market town to an industrial city during the course of the nineteenth century. Because of this, it is less an agglomeration of villages and towns which have expanded into each other, than other comparable cities, such as Manchester or Birmingham. The city expanded to the natural barrier of the hills that surround it, overwhelming other settlements. Consequently the arterial roads along which this expansion took place (such as the Falls Road or the Newtownards Road) are more significant in defining the districts of the city than nucleated settlements. Including the City Centre, the city can be divided into five areas with North Belfast, East Belfast, South Belfast, and West Belfast. Each of these is a parliamentary constituency. Belfast remains segregated by walls, commonly known as  peace lines, erected by the British Army after August 1969, which still divide fourteen neighbourhoods in the inner-city. In June 2007, a UK16 million programme was announced which will transform and redevelop streets and public spaces in the city centre. Major arterial roads ( quality bus corridors) into the city include the Antrim Road, Shore Road, Holywood Road, Newtownards Road, Castlereagh Road, Cregagh Road, Ormeau Road, Malone Road, Lisburn Road, Falls Road, Springfield Road, Shankill Road, and Crumlin Road.


          Belfast City Centre is divided by two postcodes, BT1 for the area lying north of the City Hall, and BT2 for the area to its south. The industrial estate and docklands share BT3. The rest of the Greater Belfast postcodes are set out in a clockwise system. Although BT stands for Belfast, it is used across the whole of Northern Ireland.
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          Since 2001, boosted by increasing numbers of tourists, the city council has developed a number of cultural quarters. The Cathedral Quarter takes its name from St. Annes Cathedral (Church of Ireland) and has taken on the mantle of the city's key cultural locality. It hosts a yearly visual and performing arts festival.
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          In March 2008, Victoria Square, Belfast, a 400m shopping complex opened in the centre of Belfast, consisting of shops, restaurants, a cinema (opening in June 2008) and the largest House of Fraser in the UK and Ireland, increasing the shopping area of Belfast by up to a third.


          Custom House Square is one of the city's main outdoor venues for free concerts and street entertainment. The Gaeltacht Quarter is an area around the Falls Road in West Belfast which promotes and encourages the use of the Irish language. The Queen's Quarter in South Belfast is named after Queen's University. The area has a large student population and hosts the annual Belfast Festival at Queens each autumn. It is home to Botanic Gardens and the Ulster Museum, closed for major redevelopment until 2009. The Golden Mile is the name given to the mile between Belfast City Hall and Queen's University. Taking in Gt. Victoria St, Shaftesbury Square and Bradbury Place, it contains some of the best bars and restaurants in the city. Since the Good Friday Agreement in 1998, the nearby Lisburn Road has developed into the city's most exclusive shopping strip. Finally, The Titanic Quarter covers 0.75 km of reclaimed land adjacent to Belfast harbour, formerly known as Queen's Island. Named after the Titanic, which was built here in 1912, work has begun which promises to transform some former shipyard land into "one of the largest waterfront developments in Europe". Plans also include apartments, a riverside entertainment district, and a major Titanic-themed museum.


          


          Parks and gardens


          Belfast has over forty public parks. The Forest of Belfast is a partnership between government and local groups, set up in 1992 to manage and conserve the city's parks and open spaces. They have commissioned more than 30 public sculptures since 1993. In 2006, the City Council set aside UK8 million to continue this work. The Belfast Naturalists' Field Club was founded in 1863 and is administered by National Museums and Galleries of Northern Ireland.


          With 700,000 visitors in 2005, one of the most popular parks is Botanic Gardens in the Queen's Quarter. Built in the 1830s and designed by Sir Charles Lanyon, Botanic Gardens Palm House is one of the earliest examples of a curvilinear and cast iron glasshouse. Other attractions in the park include the Tropical Ravine, a humid jungle glen built in 1889, rose gardens and public events ranging from live opera broadcasts to pop concerts. U2 played here in 1997 and the Tennents ViTal festival takes place in the gardens each summer. Sir Thomas and Lady Dixon Park, to the south of the city centre, attracts thousands of visitors each year to its International Rose Garden. Rose Week in July each year features over 20,000 blooms. It has an area of 128acres (0.52km) of meadows, woodland and gardens and features a Princess Diana Memorial Garden, a Japanese Garden, a walled garden, and the Golden Crown Fountain commissioned in 2002 as part of the Queens Golden Jubilee celebrations.


          In 2008, Belast was named a finalist in the Large City (200,001 and over) category of the RHS Britain in Bloom competition along with London Borough of Croydon and Sheffield.


          


          Demography


          
            
              	Northern Ireland 2001 census
            


            
              	

              	Belfast

              	Northern Ireland
            


            
              	Protestant

              	49%

              	53%
            


            
              	Roman Catholic

              	47%

              	44%
            


            
              	Male

              	47%

              	49%
            


            
              	Under 16 years old

              	22%

              	24%
            


            
              	Between 20 and 44 years old

              	37%

              	37%
            


            
              	Over 65 years old

              	15%

              	13%
            


            
              	Ethnically white

              	99%

              	99%
            

          


          In the 2001 census, the population within the city limits (the Belfast Urban Area) was 276,459, while 579,554 people lived in the wider Belfast Metropolitan Area. This made it the fifteenth-largest city in the United Kingdom, but the eleventh-largest conurbation. Belfast experienced a huge growth in population around the first half of the twentieth century. This rise slowed and peaked around the start of the Troubles with the 1971 census showing almost 600,000 people in the Belfast Urban Area. Since then, the inner city numbers have dropped dramatically as people have moved to swell the Greater Belfast suburb population. The 2001 census population within the same Urban Area, had fallen to 277,391 people, with 579,554 people living in the wider Belfast Metropolitan Area. The population density in the same year was 2,415 people/km (compared to 119 for the rest of Northern Ireland). As with many cities, Belfast's inner city is currently characterised by the elderly, students and single young people, while families tend to live on the periphery. Socio-economic areas radiate out from the Central Business District, with a pronounced wedge of affluence extending out the Malone Road to the south. An area of greater deprivation extends to the west of the city. The areas around the Falls and Shankill Roads are the most deprived wards in Northern Ireland.


          Despite a period of relative peace, most areas and districts of Belfast still reflect the divided nature of Northern Ireland as a whole. Many areas are still highly segregated along ethnic, political and religious lines, especially in working class neighbourhoods. These zones Catholic or  Protestant,  Republican or  Loyalist are invariably marked by flags, graffiti and murals. Segregation has been present throughout the history of Belfast, but has been maintained and increased by each outbreak of violence in the city. This escalation in segregation, described as a "ratchet effect", has shown little sign of decreasing during times of peace. When violence flares, it tends to be in interface areas. The highest levels of segregation in the city are in West Belfast with many areas greater than 90% Catholic. Opposite but comparatively high levels are seen in the predominantly Protestant East Belfast. Areas where segregated working-class areas meet are known as interface areas.


          Ethnic minority communities have been in Belfast since the 1930s. The largest groups are Chinese and Irish travellers. Since the expansion of the European Union, numbers have been boosted by an influx of Eastern European immigrants. Census figures (2001) showed that Belfast has a total ethnic minority population of 4,584 or 1.3% of the population. Over half of these live in South Belfast with numbers reaching 2.63% of the population. The majority of the estimated 5000 Muslims and 200 Hindu families living and working in Northern Ireland live in the Greater Belfast area.


          


          Economy


          The IRA Ceasefire in 1994 and the signing of the Good Friday Agreement in 1998 have given investors increased confidence to invest in Belfast. This has led to a period of sustained economic growth and large-scale redevelopment of the city centre. Developments include Victoria Square, the Cathedral Quarter, and the Laganside with the Odyssey complex and the landmark Waterfront Hall.
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          Other major developments include the regeneration of the Titanic Quarter, and the erection of the Obel Tower, a skyscraper set to be the tallest tower on the island until eclipsed by the U2 Tower in Dublin. In 2007, Belfast launched its vision for a World Trade Centrecurrently a 'virtual' centre but with plans to become a physical buildingwhich aims to promote the city to the international business market.


          Today, Belfast is Northern Ireland's educational and commercial hub. In February 2006, Belfast's unemployment rate stood at 4.2%, lower than both the Northern Ireland and the UK average of 5.5%. Over the past 10 years employment has grown by 16.4 per cent, compared with 9.2 per cent for the UK as a whole.


          Northern Ireland's peace dividend has led to soaring property prices in the city. In 2007, Belfast saw house prices grow by 50%, the fastest rate of growth in the UK. In March 2007, the average house in Belfast cost 191,819, with the average in South Belfast being 241,000. In 2004, Belfast had the lowest owner occupation rate in Northern Ireland at 54%.


          Peace has also boosted the numbers of tourists coming to Belfast. There were 6.4 million visitors in 2005, which was a growth of 8.5% from 2004. The visitors spent 285.2 million, supporting more than 15,600 jobs. Visitor numbers rose by 6% to reach 6.8 million in 2006, with tourists spending 324 million, an increase of 15% on 2005. The city's two airports have help make the city one of the most visited weekend destinations in Europe.


          


          Industrial growth


          When the population of Belfast town began to grow in the seventeenth century, its economy was built on commerce. It provided a market for the surrounding countryside and the natural inlet of Belfast Lough gave the city its own port. The port supplied an avenue for trade with Great Britain and later Europe and North America. In the mid-seventeenth century, Belfast exported beef, butter, hides, tallow and corn and it imported coal, cloth, wine, brandy, paper, timber and tobacco. Around this time, the linen trade in Northern Ireland blossomed and by the middle of the eighteenth century, one fifth of all the linen exported from Ireland was shipped from Belfast. The present city however is a product of the Industrial Revolution. It was not until industry transformed the linen and shipbuilding trades that the economy and the population boomed. By the turn of the nineteenth century, Belfast had transformed into the largest linen producing centre in the world, earning the nickname "Linenopolis".
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          Belfast harbour was dredged in 1845 to provide deeper berths for larger ships. Donegall Quay was built out into the river as the harbour was developed further and trade flourished. The Harland and Wolff shipbuilding firm was created in 1861, and by the time the Titanic was built in Belfast in 1912 it had become the largest shipyard in the world.


          Short Brothers plc is a British aerospace company based in Belfast. It was the first aircraft manufacturing company in the world. The company began its association with Belfast in 1936, with Short & Harland Ltd, a venture jointly owned by Shorts and Harland and Wolff. Now known as Shorts Bombardier it works as an international aircraft manufacturer located near the Port of Belfast. The rise of mass-produced and cotton clothing following World War I were some of the factors which led to the decline of Belfast's international linen trade. Like many British cities dependent on traditional heavy industry, Belfast suffered serious decline since the 1960s, exacerbated greatly in the 1970s and 1980s by The Troubles. More than 100,000 manufacturing jobs have been lost since the 1970s. For several decades, Northern Ireland's fragile economy required significant public support from the British exchequer of up to UK4 billion per year. Ongoing sectarian violence has made it difficult for Belfast to compete with Dublin's Celtic Tiger economy.


          


          Architecture
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          The architectural style of Belfast's buildings range from Edwardian, like the City Hall, to modern, like Waterfront Hall. Many of the city's Victorian landmarks, including the main Lanyon Building at Queen's University Belfast and the Linenhall Library, were designed by Sir Charles Lanyon.


          The City Hall was finished in 1906 and was built to reflect Belfasts city status, granted by Queen Victoria in 1888. The Edwardian architectural influenced the Victoria Memorial in Calcutta, India, and Durban City Hall in South Africa. The dome is 173ft (53m) high and figures above the door state  Hibernia encouraging and promoting the Commerce and Arts of the City. Among the city's grandest buildings are two former banks: Ulster Bank in Waring Street (built in 1860) and Northern Bank, in nearby Donegall Street (built in 1769). The Royal Courts of Justice in Chichester Street are home to Northern Ireland's Supreme Court. Many of Belfast's oldest buildings are found in the Cathedral Quarter area, which is currently undergoing redevelopment as the city's main cultural and tourist area. Windsor House, 262ft (80m) high, has twenty-three floors and is the tallest building (as distinct from structure) in Ireland. Work has started on the taller Obel Tower and in 2007, plans were approved for the Aurora building. At 37 storeys and 358ft (109 m) high, this will surpass both previous buildings.


          The ornately decorated Crown Liquor Saloon, designed by Joseph Anderson 1876, in Great Victoria Street is the only bar in the UK owned by the National Trust. It was made internationally famous as the setting for the classic film, Odd Man Out, starring James Mason. The restaurant panels in the Crown Bar were originally made for Britannic, the sister ship of the Titanic, built in Belfast. The Harland and Wolff shipyard is now the location of the world's largest dry dock, where the giant cranes, Samson and Goliath stand out against Belfast's skyline. Including the Waterfront Hall and the Odyssey Arena, Belfast has several other venues for performing arts. The architecture of the Grand Opera House has a distinctly oriental theme and was completed in 1895. It was bombed several times during the Troubles but has now been restored to its former glory. The Lyric Theatre, the only full-time producing theatre in the country, is where film star Liam Neeson began his career. The Ulster Hall (1859-1862) was originally designed for grand dances but is now used primarily as a concert and sporting venue. Lloyd George, Parnell and Patrick Pearse all attended political rallies there.


          


          Infrastructure


          Belfast saw the worst of The Troubles in Ireland, with nearly half of the total deaths in the conflict occurring in the city. However, since the Good Friday Agreement in 1998, there has been significant urban regeneration in the city centre including Victoria Square, Queen's Island and Laganside as well as the Odyssey complex and the landmark Waterfront Hall. The city is served by two airports: The George Best Belfast City Airport adjacent to Belfast Lough and Belfast International Airport which is near Lough Neagh. Queen's University of Belfast is the main university in the city. The University of Ulster also maintains a campus in the city, which concentrates on fine art, design and architecture.


          Belfast is one of the constituent cities that makes up the Dublin-Belfast corridor region, which has a population of just under 3 million.


          


          Utilities
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          Most of Belfast's water is supplied from the Silent Valley Reservoir in County Down, created to collect water from the Mourne Mountains. The rest of the city's water is sourced from Lough Neagh, via Dunore Water Treatment Works in County Antrim. The citizens of Belfast pay for their water in their rates bill. Plans to bring in additional water tariffs have been deferred by devolution in May 2007. Belfast has approximately 1,300km of sewers, which are currently being replaced in a project costing over UK100 million and due for completion in 2009.


          Northern Ireland Electricity is responsible for transmitting electricity in Northern Ireland. Belfast's electricity comes from Kilroot Power Station, a 520 megawatt dual coal and oil fired plant, situated near Carrickfergus. Phoenix Natural Gas Ltd. has been granted the licence for the transportation of natural gas across the Irish Sea from Stranraer to supply Greater Belfast from a base station near Carrickfergus. Rates in Belfast (and the rest of Northern Ireland) were reformed in April 2007. The discrete capital value system means rates bills are determined by the capital value of each domestic property as assessed by the Valuation and Lands Agency. The recent dramatic rise in house prices has made these reforms unpopular.


          


          Health Care


          The Belfast Trust is one of five NHS trusts which were created on 1 April 2007 by the Department of Health. Belfast contains most of Northern Ireland's regional specialist centres. The Royal Victoria Hospital, serving mainly West Belfast, is an internationally renowned centre of excellence in trauma care and provides specialist trauma care for all of Northern Ireland. It also provides the city's specialist neurosurgical, ophthalmology, ENT, and Dentistry services. The City Hospital, serving South Belfast, is the regional specialist centre for Haematology and is home to the most modern equipped regional Cancer Centre in the UK. The Mary G McGeown Regional Nephrology Unit at the Belfast City Hospital is the Kidney Transplant Centre and provides regional renal services for N.Ireland. Musgrave Park Hospital in South Belfast specialises in orthopaedics, rheumatology, sports medicine and rehabilitation. It is home to Northern Ireland's first Acquired Brain Injury Unit, costing GB9 million and opened by the Prince of Wales and the Duchess of Cornwall in May, 2006. Other hospitals in Belfast include the Mater Hospital in North Belfast, the Children's Hospital, and the Ulster Hospital, Dundonald.


          


          Transportation


          Belfast is a relatively car-dependent city, by European standards, with an extensive road network including the ten lane M2 motorway. A recent survey of how people travel in Northern Ireland showed that people in Belfast made 77% of all journeys by car, 11% by public transport and 6% on foot. It also showed that Belfast has 0.70 cars per household compared to figures of 1.18 in the East and 1.14 in the West of Northern Ireland. A significant road improvement scheme in Belfast began early in 2006, with the upgrading of two junctions along the Westlink dual carriageway to grade separated standard. The Westlink, a dual carriageway skirting the western edge of the City Centre, connects all three Belfast motorways and often suffers from chronic congestion. The work will cost UK103.9 million and is scheduled for completion in 2009. Commentators have argued that this may simply create a bottleneck at York Street, the next at-grade intersection, until that too is upgraded (planned for 2011).


          Black taxis are common in the city, operating on a share basis in some areas. However, these are outnumbered by private hire minicabs. Bus and rail public transport in Northern Ireland is operated by subsidiaries of Translink. Bus services in the city proper and the nearer suburbs are operated by Translink Metro, with services focusing on linking residential districts with the City Centre on twelve quality bus corridors running along main radial roads, resulting in poor connections between different suburban areas. More distant suburbs are served by Ulsterbus. Northern Ireland Railways provides suburban services along three lines running through Belfasts northern suburbs to Carrickfergus and Larne, eastwards towards Bangor and south-westwards towards Lisburn and Portadown. This service is known as the Belfast Suburban Rail system. Belfast also has a direct rail connection with Dublin called Enterprise which is operated jointly by NIR and Iarnrd ireann, the state railway company of the Republic of Ireland. In April 2008 the DRD reported on a plan for a light rail system, similar to Dublin's system, suggesting that investment in more modern buses would be prefereable.


          The city has two airports: the Belfast International Airport offers domestic, European and transatlantic flights and is located north of the city, near Lough Neagh, while the George Best Belfast City Airport is closer to the city centre, adjacent to Belfast Lough. In 2005, Belfast International Airport was the 11th busiest commercial airport in the UK, accounting for just over 2% of all UK terminal passengers while the George Best Belfast City Airport was the 16th busiest and had 1% of UK terminal passengers.


          Belfast has a large port which is used for exporting and importing goods, and for passenger ferry services. Stena Line run regular routes to Stranraer in Scotland using their HSS (High Speed Service) vesselwith a crossing time of around 90 minutesand/or their conventional vesselwith a crossing time of around 3hrs 45 minutes. Norfolklineformally Norse Merchant Ferriesrun a passenger/cargo ferry to and from Liverpool, with a crossing time of 8 hours and a seasonal sailing to Douglas, Isle of Man is operated by the Isle of Man Steam Packet companyformally SeaCat.


          


          Culture


          


          Belfast's population is evenly split between its Protestant and Catholic residents (politically Unionist and Nationalist respectively). These two distinct vibrant cultural communities have both contributed significantly to the city's culture. Throughout the Troubles, Belfast artists continued to express themselves through poetry, art and music. In the period since the Good Friday Agreement in 1998, Belfast has begun a social, economic and cultural transformation giving it a growing international cultural reputation. In 2003, Belfast had an unsuccessful bid for the 2008 European Capital of Culture. The bid was run by an independent company, Imagine Belfast, who boasted that it would "make Belfast the meeting place of Europe's legends, where the meaning of history and belief find a home and a sanctuary from caricature, parody and oblivion." According to The Guardian the bid may have been undermined by the city's history and volatile politics.


          In 2004-05, art and cultural events in Belfast were attended by 1.8 million people (400,000 more than the previous year). The same year, 80,000 people participated in culture and arts activities, twice as many as in 2003-04. A combination of relative peace, international investment and an active promotion of arts and culture is attracting more tourists to Belfast than ever before. In 2004-05, 5.9 million people visited Belfast, a 10% increase from the previous year, and spent UK262.5 million.


          The Ulster Orchestra, based in Belfast, is Northern Ireland's only full-time symphony orchestra and is well renowned in the United Kingdom. Founded in 1966, it has existed in its present form since 1981, when the BBC Northern Ireland Orchestra was disbanded.


          Sports
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          Watching and playing sports is an important part of Belfast culture. Almost six out of ten (59%) of the adult population in Northern Ireland regularly participate in one or more sports. Belfast has several notable sports teams playing a diverse variety of sports including association football, rugby, Gaelic games, and North American sports like American football and ice hockey. The Belfast Marathon is run annually on May Day, and attracted 14,300 participants in 2007. The Northern Ireland national football team, ranked 27th in September 2007 in the FIFA World Rankings, and 1st in the FIFA rankings per capita in April 2007 play their home matches in Windsor Park. The 2005-06 Irish League champions Linfield are also based at Windsor Park, in the south of the city. Other Premier League teams include Glentoran based in east Belfast, Cliftonville and Crusaders in north Belfast and Donegal Celtic in west Belfast. Belfast was the hometown of the renowned player George Best who died in November 2005. On the day he was buried in the city, 100,000 people lined the route from his home on the Cregagh Road to Roselawn cemetery. Since his death the City Airport was named after him and a trust has been set up to fund a memorial to him in the city centre.


          Gaelic football is the most popular spectator sport in Ireland, and Belfast is home to over 20 football and hurling clubs. Casement Park in West Belfast, home to the Antrim county teams, has a capacity of 32,000 which makes it the second largest Gaelic Athletic Association ground in Ulster. The 2006 Celtic League champions and 1999 European Rugby Union champions Ulster play at Ravenhill in South Belfast. Belfast has four teams in rugby's All-Ireland League: Belfast Harlequins (who play at Deramore Park in south Belfast) and Malone (who play at Gibson Park in south-east Belfast) are in the Second Division; and Instonians (Shaw's Bridge, south Belfast) and Queen's University RFC (south Belfast) are in the Third Division.


          Belfast boasts Ireland's premier cricket venue at Stormont. The Ireland cricket team plays many of its home games at this venue, which in 2006 hosted the first ever One Day International between Ireland and England. In 2007, Ireland, India and South Africa will play a triangular series of one-day internationals at Stormont. At club level, Belfast has seven senior teams: Instonians (Shaw's Bridge, south Belfast) and Civil Service North (Stormont, east Belfast) are in Section 1 of the Northern Cricket Union League; CIYMS (Circular Road, east Belfast), Cooke Collegians (Shaw's Bridge) and Woodvale (Ballygomartin Road, west Belfast) are in Section 2; and Cregagh (Gibson Park, south-east Belfast) and Police Service of Northern Ireland (Newforge Lane, south Belfast) are in Section 4.


          Ireland's first professional ice hockey team, the Belfast Giants play their home matches at the Odyssey Arena, watched by up to 7,000 fans. The Belfast Bulls and Belfast Trojans American football teams represent Belfast in the IAFL, competing for the Shamrock Bowl. Other significant sportspeople from Belfast include double world snooker champion Alex "Hurricane" Higgins and world champion boxers Wayne McCullough and Rinty Monaghan.


          


          Education
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          Belfast has two universities. Queen's University Belfast was founded in 1845 and is a member of the Russell Group, an association of 20 leading research-intensive universities in the UK. It is one of the largest universities in the UK with 25,231 undergraduate and postgraduate students spread over 250 buildings, 120 of which are listed as being of architectural merit. The University of Ulster, created in its current form in 1984, is a multi-centre university with a campus in the Cathedral Quarter of Belfast. The Belfast campus has a specific focus on Art and Design and Architecture, and is currently undergoing major redevelopment. The Jordanstown campus, just seven miles (11 km) from Belfast city centre concentrates on engineering, health and social science. The Conflict Archive on the INternet (CAIN) Web Service receives funding from both universities and is a rich source of information and source material on the Troubles as well as society and politics in Northern Ireland.


          Belfast Metropolitan College is a large further education college with several campuses around the city. Formerly known as Belfast Institute of Further and Higher Education, it specialises in vocational education. The college has over 53,000 students enrolled on full-time and part-time courses, making it one of the largest further education colleges in the UK.


          The Belfast Education and Library Board was established in 1973 as the local authority responsible for education, youth and library services within the city. There are 184 primary, secondary and grammar schools in the city.


          Ulster Museum is also located in Belfast.


          


          Flora and Fauna


          


          Twin cities


          Belfast is twinned with:
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              	Motto:Eendracht maakt macht(Dutch)

              L'union fait la force(French)

              Einigkeit macht stark(German)

              "Strength through Unity" (lit. "Unity creates Strength", "Unity makes one strong")
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              	Capital

              	Brussels

            


            
              	Largest metropolitan area

              	Brussels Capital Region
            


            
              	Official languages

              	Dutch, French, German
            


            
              	Demonym

              	Belgian
            


            
              	Government

              	Parliamentary democracy and Constitutional monarchy
            


            
              	-

              	King

              	Albert II
            


            
              	-

              	Prime Minister

              	Yves Leterme
            


            
              	Independence
            


            
              	-

              	Declared

              	4 October 1830
            


            
              	-

              	Recognized

              	19 April 1839
            


            
              	EU accession

              	25 March 1957
            


            
              	Area
            


            
              	-

              	Total

              	30,528km( 139th)

              11,787 sqmi
            


            
              	-

              	Water(%)

              	6.4
            


            
              	Population
            


            
              	-

              	2007estimate

              	10,584,534
( 76th[2005])
            


            
              	-

              	2001census

              	10,296,350
            


            
              	-

              	Density

              	344.32/km( 2006) (29th[2005])

              892/sqmi
            


            
              	GDP( PPP)

              	2004estimate
            


            
              	-

              	Total

              	$316.2 billion( 30th)
            


            
              	-

              	Per capita

              	$31,400( 13th)
            


            
              	Gini(2000)

              	33(medium)( 33rd)
            


            
              	HDI(2005)

              	▲ 0.946(high)( 17th)
            


            
              	Currency

              	Euro ( )1 ( EU)
            


            
              	Time zone

              	CET ( UTC+1)
            


            
              	-

              	Summer( DST)

              	CEST( UTC+2)
            


            
              	Internet TLD

              	.be
            


            
              	Calling code

              	+32
            


            
              	1

              	Before 1999: Belgian franc.
            


            
              	2

              	The .eu domain is also used, as it is shared with other European Union member states.
            

          


          The Kingdom of Belgium is a country in northwest Europe. It is a founding member of the European Union and hosts its headquarters, as well as those of other major international organizations, including NATO. Belgium covers an area of 30,528 km (11,787 square miles) and has a population of about 10.5 million.


          Straddling the cultural boundary between Germanic and Latin Europe, Belgium's two largest regions are the Dutch-speaking region of Flanders in the north, with 58% of the population, and the French-speaking southern region of Wallonia, inhabited by 32%. The Brussels-Capital Region, although officially bilingual, is a mostly French-speaking enclave within the Flemish Region and near the Walloon Region, and has 10% of the population. A small German-speaking Community exists in eastern Wallonia. Belgium's linguistic diversity and related political and cultural conflicts are reflected in the political history and a complex system of government.


          The name 'Belgium' is derived from Gallia Belgica, a Roman province in the northernmost part of Gaul that was inhabited by the Belgae, a mix of Celtic and Germanic peoples. Historically, Belgium, the Netherlands and Luxembourg were known as the Low Countries, which used to cover a somewhat larger area than the current Benelux group of states. From the end of the Middle Ages until the 17th century, it was a prosperous centre of commerce and culture. From the 16th century until the Belgian revolution in 1830, many battles between European powers were fought in the area of Belgium, causing it to be dubbed "the battlefield of Europe" and "the cockpit of Europe"  a reputation strengthened by both World Wars. Upon its independence, Belgium eagerly participated in the Industrial Revolution, generating wealth and also a demand for raw materials; the latter was a factor during the era of its African colonies.


          


          History
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          The area of present-day Belgium has seen significant demographic, political and cultural upheavals over the course of two millennia. In the first century, the Romans, after defeating the local tribes, created the province of Gallia Belgica. A gradual immigration by Germanic Frankish tribes during the 5th century, brought the area under the rule of the Merovingian kingdom. A gradual shift of power during the 8th century evolved into the Carolingian Empire and culminated with the coronation of Charlemagne as ruler of The Holy Roman Empire. During the Middle Ages small feudal states emerged, many of which rejoined as the Burgundian Netherlands in the 14th and 15th centuries. Emperor Charles V completed the union of the Seventeen Provinces in the 1540s, and unofficially also controlled the Prince-Bishopric of Lige.


          The Eighty Years' War (15681648) divided the area into the northern United Provinces ('federate' Belgica Foederata in Latin) and the Southern Netherlands ('royal' Belgica Regia). The latter were ruled successively by the Spanish and the Austrian Habsburgs and comprised most of modern Belgium. Until independence the area was sought after by numerous French conquerors and was the theatre of most Franco-Spanish and Franco-Austrian wars during the 17th and 18th centuries. Following the campaigns of 1794 in the French Revolutionary Wars, the Low Countries  including territories that were never nominally under Habsburg rule, such as the Prince-Bishopric of Lige  were annexed by the French First Republic, ending Spanish-Austrian rule in the region. The reunification of the Low Countries as the United Kingdom of the Netherlands occurred at the dissolution of the First French Empire in 1815. However, over the previous 350 years of shared connections as varied Low Country manifestations the two peoples had drifted apart, and after only 15 years, the forced "marriage" was over. The 1830 Belgian Revolution led to the establishment of an independent, Catholic, and neutral Belgium under a provisional government and a national congress. Since the installation of Leopold I as king in 1831, Belgium has been a constitutional monarchy and parliamentary democracy. Initially an oligarchy ruled mainly by the Catholic Party and the Liberals, the country had evolved towards universal suffrage by World War II with the rise of the Belgian Labour Party and trade unions playing a strong role. French, once the single official language and adopted by the nobility and the bourgeoisie, had by then lost its overall importance as Dutch, the language of the majority of the population, had become recognized as well, be it only in 1898. However, it was not until 1967 that an official Dutch version of the Constitution was accepted.
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          The Berlin Conference of 1885 gave the Congo Free State to King Leopold II as his private possession. In 1908, it was ceded to Belgium as a colony, henceforth called the Belgian Congo. Belgian control of the Congolese population, particularly under Leopold II, was savage, and the country was plundered of resources such as ivory and rubber.


          Germany invaded Belgium in 1914 as part of the Schlieffen Plan, and much of the Western Front fighting of World War I occurred in western parts of the country. Belgium took over the German colonies of Ruanda-Urundi (modern day Rwanda and Burundi) during the war, and they were mandated to Belgium in 1924 by the League of Nations, of which it was a founding member. The Treaty of Versailles had subjected several German border towns, most notably Eupen and Malmedy, to a controversial plebiscite, which led to their annexation by Belgium in 1925, thereby causing the presence of a small German community. Belgium was again invaded by Germany in 1940 during the Blitzkrieg offensive, and occupied until its liberation by Allied troops in the winter of 19441945. The Belgian Congo gained independence in 1960 during the Congo Crisis; Ruanda-Urundi followed two years later.


          After World War II, Belgium joined NATO as a founder member, headquartered at Brussels, and formed the Benelux group of nations with the Netherlands and Luxembourg. Belgium became one of the six founding members of the European Coal and Steel Community in 1951, and of the European Atomic Energy Community and European Economic Community, established in 1957. The latter is now the European Union, for which Belgium hosts major administrations and institutions, including the European Commission, the Council of the European Union, and the extraordinary and committee sessions of the European Parliament.


          


          Government and politics


          Belgium is a constitutional, popular monarchy and a parliamentary democracy.


          In the 19th century, the Francophile political and economic elite treated the Dutch-speaking population as second class citizens. Late that century, and continuing into the 20th century, the Flemish movement evolved to counter this situation. Following World War II, Belgian politics became increasingly dominated by the autonomy of its two main language communities. Intercommunal tensions rose and even the unity of the Belgian state became scrutinized. Through constitutional reforms in the 1970s and 1980s, regionalization of the unitary state led to a three-tiered federation: federal, regional, and community governments were created, a compromise designed to minimize linguistic, cultural, social and economic tensions.


          
            [image: Prime Minister Yves Leterme]

            
              Prime Minister Yves Leterme
            

          


          The federal bicameral parliament is composed of a Senate and a Chamber of Representatives. The former is made up of 40 directly elected politicians and 21 representatives appointed by the 3 community parliaments, 10 coopted senators and as senators by Right who in practice do not cast their vote, currently Prince Philippe, Princess Astrid and Prince Laurent, children of the King. The Chamber's 150 representatives are elected under a proportional voting system from 11 electoral districts. Belgium is one of the few countries that has compulsory voting, and thus holds one of the highest rates of voter turnout in the world.


          The King (currently Albert II) is the head of state, though with limited prerogatives. He appoints ministers, including a Prime Minister, that have the confidence of the Chamber of Representatives to form the federal government. The numbers of Dutch- and French-speaking ministers are equal as prescribed by the Constitution. The judicial system is based on civil law and originates from the Napoleonic code. The Court of Cassation is the court of last resort, with the Court of Appeal one level below.


          Belgium's political institutions are complex; most political power is organized around the need to represent the main cultural communities. Since around 1970, the significant national Belgian political parties have split into distinct components that mainly represent the political and linguistic interests of these communities. The major parties in each community, though close to the political centre, belong to three main groups: the right-wing Liberals, the socially conservative Christian Democrats, and the Socialists forming the left-wing. Further notable parties came into being well after the middle of last century, mainly around linguistic, nationalist, or environmental themes, and recently smaller ones of some specific liberal nature.


          A string of Christian Democrat coalition governments from 1958 was broken in 1999 after the first dioxin crisis, a major food contamination scandal that led to the establishment of the Belgian Food Agency. A 'rainbow coalition' emerged from six parties: the Flemish and the French-speaking Liberals, Social Democrats, Greens. Later, a 'purple coalition' of Liberals and Social Democrats formed after the Greens lost most of their seats in the 2003 election. The government led by Prime Minister Guy Verhofstadt from 1999 to 2007 achieved a balanced budget, some tax-reforms, a labour-market reform, scheduled nuclear phase-out, and instigated legislation allowing more stringent war crime and more lenient soft drug usage prosecution. Restrictions on withholding euthanasia were reduced and same-sex marriage legalized. The government promoted active diplomacy in Africa and opposed the invasion of Iraq. Verhofstadt's coalition fared badly in the June 2007 elections. Since then the country has been experiencing a long-lasting political crisis. This crisis is such that many observers have speculated on a possible partition of Belgium. Since December 21, 2007 the Verhofstadt III Government has been in office. This coalition of the Flemish and Francophone Christian Democrats, the Flemish and Francophone Liberals together with the Francophone Social Democrats was an interim government until 20 March 2008. On that day a new government, led by Flemish Christian Democrat Yves Leterme, the actual winner of the federal elections of June 2007, was sworn in by the King.


          In its 2007 Worldwide Press Freedom Index, Reporters Without Borders ranked Belgium (along with Finland and Sweden) 5th out of 169 countries.
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          Based on the four language areas defined in 196263, consecutive revisions of the country's constitution in 1970, 1980, 1988 and 1993 established a unique federal state with segregated political power into three levels:


          
            	The federal government, based in Brussels.


            	The three language communities:

              
                	the Flemish Community (Dutch-speaking);


                	the French (i.e., French-speaking) Community;


                	the German-speaking Community.

              

            


            	The three regions:

              
                	the Flemish Region, subdivided into five provinces;


                	the Walloon Region, subdivided into five provinces;


                	the Brussels-Capital Region.

              

            

          


          The constitutional language areas determine the official languages in their municipalities, as well as the geographical limits of the empowered institutions for specific matters:


          


          
            
              	


              	Publicservicesrendered inthelanguageof

              individuals expressingthemselves

              	the Communities

              	the Regions (andtheirprovinces)

              	the

              Federal

              State

              	

            


            
              	Flemish


              	French

              	German-

              speaking

              	Flemish


              	Walloon

              	Brussels-

              Capital
            


            
              	in Dutch

              	in French

              	in German
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              	By Law, inhabitants of 27 municipalities can ask limited services to be rendered in a neighbour language, forming ' facilities' for them.

              'Facilities' exist only in specific municipalities along the borders of the Flemish Region and the Walloon Regions.
            

          


          
            [image: Languages and provinces of Belgium (yellow: Dutch language, red: French language, orange: bilingual French - Dutch, blue: German language)]

            
              Languages and provinces of Belgium (yellow: Dutch language, red: French language, orange: bilingual French - Dutch, blue: German language)
            

          


          Although this would allow for seven parliaments and governments, when the Communities and Regions were created in 1980, Flemish politicians decided to merge both; thus in the Flemish Region a single institutional body of parliament and government is empowered for all except federal and specific municipal matters.


          The overlapping boundaries of the Regions and Communities have created two notable peculiarities: the territory of the Brussels-Capital Region (which came into existence nearly a decade after the other regions) is included in both the Flemish and French Communities, and the territory of the German-speaking Community lies wholly within the Walloon Region.


          Conflicts between the bodies are resolved by the Constitutional Court of Belgium. The structure is intended as a compromise to allow different cultures to live together peacefully.


          


          Political authority


          The Federal State retains a considerable "common heritage". This includes justice, defence, federal police, social security, nuclear energy, monetary policy and public debt, and other aspects of public finances. State-owned companies include the Post Office and Belgian Railways. The Federal Government is responsible for the obligations of Belgium and its federalized institutions towards the European Union and NATO. It controls substantial parts of public health, home affairs and foreign affairs.


          Communities exercise their authority only within linguistically determined geographical boundaries, originally oriented towards the individuals of a Community's language: culture (including audiovisual media), education, and the use of the relevant language. Extensions to personal matters less directly connected with language comprise health policy (curative and preventive medicine) and assistance to individuals (protection of youth, social welfare, aid to families, immigrant assistance services, etc.).


          Regions have authority in fields that can be broadly associated with their territory. These include economy, employment, agriculture, water policy, housing, public works, energy, transport, the environment, town and country planning, nature conservation, credit, and foreign trade. They supervise the provinces, municipalities, and intercommunal utility companies.


          In several fields, the different levels each have their own say on specifics. With education, for instance, the autonomy of the Communities neither includes decisions about the compulsory aspect nor allows for setting minimum requirements for awarding qualifications, which remain federal matters. Each level of government can be involved in scientific research and international relations associated with its powers.


          


          Geography, climate, and environment


          Belgium shares borders with France (620 km), Germany (167 km), Luxembourg (148 km) and the Netherlands (450 km). Its total area, including surface water area, is 33,990 square kilometres; land area alone is 30,528km. Belgium has three main geographical regions: the coastal plain in the north-west and the central plateau both belong to the Anglo-Belgian Basin; the Ardennes uplands in the south-east are part of the Hercynian orogenic belt. The Paris Basin reaches a small fourth area at Belgium's southernmost tip, Belgian Lorraine.
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          The coastal plain consists mainly of sand dunes and polders. Further inland lies a smooth, slowly rising landscape irrigated by numerous waterways, with fertile valleys and the northeastern sandy plain of the Campine (Kempen). The thickly forested hills and plateaus of the Ardennes are more rugged and rocky with caves and small gorges, and offer much of Belgium's wildlife but little agricultural capability. Extending westward into France, this area is eastwardly connected to the Eifel in Germany by the High Fens plateau, on which the Signal de Botrange forms the country's highest point at 694metres (2,277 ft).


          The climate is maritime temperate, with significant precipitation in all seasons ( Kppen climate classification: Cfb). The average temperature is lowest in January at 3 C (37 F), and highest in July at 18 C (64 F). The average precipitation per month varies between 54millimetres (2.1 in) in February or April, to 78millimetres (3.1in) in July. Averages for the years 2000 to 2006 show daily temperature minimums of 7 C (45 F) and maximums of 14 C (57 F), and monthly rainfall of 74millimetres (2.9 in); these are about 1 degree Celsius and nearly 10 millimetres above last century's normal values, respectively.


          Phytogeographically, Belgium is shared between the Atlantic European and Central European provinces of the Circumboreal Region within the Boreal Kingdom. According to the WWF, the territory of Belgium belongs to the ecoregion of Atlantic mixed forests.


          Because of its high population density, location in the centre of Western Europe, and inadequate political effort, Belgium faces serious environmental problems. A 2003 report suggested Belgian rivers to have the lowest water quality of the 122 countries studied. In the 2006 pilot Environmental Performance Index, Belgium scored 75.9% for overall environmental performance and was ranked lowest of the EU member countries , though it was only 39th of 133 countries.


          


          Economy
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          Belgium's economy and its transportation infrastructure are integrated with the rest of Europe. Its location at the heart of a highly industrialized region helps make it one of the world's ten largest trading nations. The economy is characterized by a highly productive work force, high GNP, and high exports per capita. Belgium's main imports are food products, machinery, rough diamonds, petroleum and petroleum products, chemicals, clothing and accessories, and textiles. Its main exports are automobiles, food products, iron and steel, finished diamonds, textiles, plastics, petroleum products, and nonferrous metals. The Belgian economy is heavily service-oriented and shows a dual nature: a dynamic Flemish economy, with Brussels as its main multilingual and multi-ethnic centre, and a Walloon economy that lags behind. One of the founding members of the European Union, Belgium strongly supports an open economy and the extension of the powers of EU institutions to integrate member economies. In 1999, Belgium adopted the Euro, the single European currency, which fully replaced the Belgian franc in 2002. Since 1922, Belgium and Luxembourg have been a single trade market within a customs and currency union: the Belgium-Luxembourg Economic Union.


          Belgium was the first continental European country to undergo the Industrial Revolution, in the early 1800s. Lige and Charleroi rapidly developed mining and steelmaking, which flourished until the mid-20th century in the Sambre- Meuse valley, the sillon industriel. However, by the 1840s the textile industry of Flanders was in severe crisis and the region experienced famine from 184650.


          After World War II, Ghent and Antwerp experienced a rapid expansion of the chemical and petroleum industries. The 1973 and 1979 oil crises sent the economy into a recession; it was particularly prolonged in Wallonia, where the steel industry had become less competitive and experienced serious decline. In the 1980s and 90s, the economic centre of the country continued to shift northwards and is now concentrated in the populous Flemish Diamond area.


          By the end of the 1980s, Belgian macroeconomic policies had resulted in a cumulative government debt of about 120% of GDP. As of 2006, the budget was balanced and public debt was equal to 90.30% of GDP. In 2005 and 2006, real GDP growth rates of 1.5% and 3.0%, respectively, were slightly above the average for the Euro area. Unemployment rates of 8.4% in 2005 and 8.2% in 2006 were close to the area average.


          


          Numismatics


          


          In Belgium, the euro was introduced in 2002. However, the first sets of coins were minted, as preparation, in 1999. Hence the first euro coins of Belgium have minted the year 1999 instead of 2002 like other countries in the eurozone. In order to conform to the common guidelines on the design of national faces of coins, Belgium has updated the design of the Belgian national face of euro coins to be produced from 2008; also adopted the new common map like the rest of the eurozone countries.


          Belgium has a rich collection of collectors' coins, with face value ranging from 10 to 100 euro. These coins are a legacy of an old national practice of minting of silver and gold commemorative coins. Unlike normal issues, these coins are not legal tender in all the eurozone. For instance, a 10 Belgian commemorative coin cannot be used in any other country.


          While all Belgian coins designated for circulation show the portrait of King Albert II, this does not happen for commemorative coins, where designs are freely chosen.


          


          Demographics


          At the start of 2007 nearly 92% of the Belgian population were national citizens, and around 6% were citizens from other European Union member countries. The prevalent foreign nationals were Italian (171,918), French (125,061), Dutch (116,970), Moroccan (80,579), Spanish (42,765), Turkish (39,419), and German (37,621).
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          Urbanisation


          Almost all of the Belgian population is urban  97% in 2004. The population density of Belgium is 342 per square kilometre (886 per square mile)  one of the highest in Europe, after that of the Netherlands and some microstates such as Monaco. The most densely inhabited area is the Flemish Diamond, outlined by the Antwerp- Leuven-Brussels- Ghent agglomerations. The Ardennes have the lowest density. As of 2006, the Flemish Region had a population of about 6,078,600, with Antwerp (457,749), Ghent (230,951) and Bruges (117,251) its most populous cities; Wallonia had 3,413,978, with Charleroi (201,373), Lige (185,574) and Namur (107.178) its most populous. Brussels houses 1,018,804 in the Capital Region's 19 municipalities, two of which have over 100,000 residents.


          


          Languages


          Both the Dutch spoken in Belgium and the Belgian French have minor differences in vocabulary and semantic nuances from the varieties spoken respectively in the Netherlands and France. Many Flemish people still speak dialects of Dutch in their local environment. Walloon, once the main regional language of Wallonia, is now only understood and spoken occasionally, mostly by elderly people. Its dialects, along with those of Picard, are not used in public life.


          As no census exists, there are no official statistics on Belgium's three official languages or their dialects. Various criteria, including the language(s) of parents, of education, or the second-language status of foreign born, may affect suggested figures. An estimated 59% of the Belgian population speaks Dutch (often referred to as Flemish), and French is spoken by 40%. Total Dutch speakers are 6.23 million, concentrated in the northern Flanders region, while French speakers comprise 3.32 million in Wallonia and an estimated 0.87 million or 85% of the officially bilingual Brussels-Capital Region. The German-speaking Community is made up of 73,000 people in the east of the Walloon Region; around 10,000 German and 60,000 Belgian nationals are speakers of German. Roughly 23,000 more of German speakers live in municipalities near the official Community.
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          The Capital Region having bilingual status obliges its authorities to attend to people and organisations in French or Dutch language as these prefer, and to show street names in both languages on the plates, but does not allow a bilingual school as education belongs to either the French Community or the Flemish one. Geographically, it is an enclave in the Flemish Region though near Wallonia. Constitutionally, it is a politically distinct Region, while within its boundaries both the Flemish and French Communities exercise their authority. Until the end of the 19th century the majority of the Capital Regions inhabitants spoke local Brabantian dialects of the Dutch language. However a large-scale Frenchification of Brussels started in 1880 as more and more Dutch-speaking people became bilingual, resulting in a rise of monolingual French-speakers after 1910. Halfway through the 20th century the number of monolingual French-speakers carried the day over bilingual people. Today Dutch is spoken by approximately 150,000 residents of the Brussels-Capital Region, or a 15% minority. Recent immigration has brought its population of foreign origin to 56%. The two largest foreign groups come from two francophone countries: France and Morocco. The first language of roughly half of the inhabitants is not an official one of the Capital Region. Nevertheless, about three out of four residents have the Belgian nationality. In general the population of Brussels is younger and the gap between rich and poor is wider. Brussels also has a large concentration of people of Turkish and Moroccan ancestry, and mainly French-speaking black Africans. Since Belgium does not collect statistics by ethnic background, exact figures are unknown.


          In 2006, the Universit Catholique de Louvain, the country's largest French-speaking university, published a report with the introduction (here translated): "This issue of Regards conomiques is devoted to the demand for knowledge of languages in Belgium and in its three regions (Brussels, Flanders, Wallonia). The surveys show that Flanders is clearly more multilingual, which is without doubt a well known fact, but the difference is considerable: whereas 59% and 53% of the Flemings know French or English respectively, only 19% and 17% of the Walloons know Dutch or English. The measures advocated by the Marshall Plan go towards the proper direction, but are without doubt very insufficient to fully overcome the lag." (This particular 20062009 'Marshall Plan' was devised in 2004 and published in 2005 to uplift the Walloon economy.) Within the report, professors in economics Ginsburgh and Weber further show that of the Brussels' residents, 95% declared they can speak French, 59% Dutch, and 41% know the non-local English. Economically significant for a further globalizing future, among people under the age of forty, in Flanders 59%, in Wallonia 10%, and in Brussels 28% can speak all three forementioned languages. In each region, Belgium's third official language, German, is notably less known than those.


          


          Education


          Education is compulsory from six to eighteen for Belgians, but many continue to study until about 23 years of age. Among OECD countries in 2002, Belgium had the third-highest proportion of 1821-year-olds enrolled in postsecondary education, at 42%. Though an estimated 98% of the adult population is literate, concern is rising over functional illiteracy. The Programme for International Student Assessment, coordinated by the OECD, currently ranks Belgium's education as the 19th best in the world, being significantly higher than the OECD average.


          Highly politicized conflicts between freethought and Catholic segments of the population during the 1950s caused a split in educational organization. A secular branch of schooling is controlled by the Community, the province, or the municipality, while religious, mainly Catholic branch education, is organized by religious authorities, although subsidized and supervised by the Community.


          


          Religion


          Since the country's independence, Roman Catholicism, counterbalanced by strong freethought movements, has had an important role in Belgium's politics. However Belgium is largely a secular country as the laicist constitution provides for freedom of religion, and the government generally respects this right in practice. Nevertheless, the monarchy has a reputation of deeply-rooted Catholicism. In 1990, for instance, as a King constitutionally obliged to sign a law legalizing abortion after it had been passed by both chambers, Baudouin asked the then Christian-Democrat Prime Minister Wilfried Martens to find a way out, causing the Parliament to declare him 'temporarily unfit to reign', with his consent. On the yearly national holiday, the King and Queen and other members of the royal family officially attend Te Deum celebrations.


          Symbolically and materially, the Roman Catholic Church remains in a favourable position. Belgium's concept of 'recognized religions' set a path for Islam to follow to acquire the treatment of Jewish and Protestant religions. While other minority religions, such as Hinduism, do not yet have such status, Buddhism took the first steps toward legal recognition in 2007. According to the 2001 Survey and Study of Religion, about 47% of the population identify themselves as belonging to the Catholic Church, while Islam is the second-largest religion at 3.5%. A 2006 inquiry in Flanders, considered to be a more religious region than Wallonia, showed that 55% considered themselves religious, and that 36% believed that God created the world.


          According to the most recent Eurobarometer Poll 2005, 43% of Belgian citizens responded that "they believe there is a god", whereas 29% answered that "they believe there is some sort of spirit or life force" and 27% that "they do not believe there is any sort of spirit, god, or life force".


          There is also a tiny Hindu and Sikh population. While there are around 8,000 Hindus mostly near Antwerp, most Sikhs (around 10,000) are either in Vilvoorde or Sint-Truiden (see Sikhism in Belgium).


          


          Science and technology
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          Contributions to the development of science and technology have appeared throughout the country's history. The sixteenth century Early Modern flourishing of Western Europe included cartographer Gerardus Mercator, anatomist Andreas Vesalius, herbalist Rembert Dodoens, and mathematician Simon Stevin among the most influential scientists. In the first half of the seventeenth century, the Walloon method of making bar iron found its way to Sweden where it remained in use for more than two hundred and sixty years.


          The quickly developed and dense Belgian railroad system caused major companies like La Brugeoise et Nivelles (now the BN division of Bombardier Transportation) to develop specific technologies, and the economically important very deep coal mining in the course of the First Industrial Revolution has required highly reputed specialized studies for mine engineers.


          The end of the nineteenth century and the twentieth saw important Belgian advances in applied and pure science. The chemist Ernest Solvay and the engineer Zenobe Gramme (cole Industrielle de Liege) gave their names to the Solvay process and the Gramme dynamo, respectively, in the 1860s. Georges Lematre (Universit Catholique de Louvain) is credited with proposing the Big Bang theory of the origin of the universe in 1927. Three Nobel Prizes in Physiology or Medicine were awarded to Belgians: Jules Bordet ( Universit Libre de Bruxelles) in 1919, Corneille Heymans (Universiteit Gent) in 1938, and Albert Claude (Universit Libre de Bruxelles) and Christian De Duve (Universit Catholique de Louvain) in 1974. Ilya Prigogine (Universit Libre de Bruxelles) was awarded the Nobel Prize in Chemistry in 1977.


          


          Culture


          Belgian cultural life is concentrated within each language community, and a variety of barriers have made a shared cultural sphere less pronounced. There has been since the 1970s no bilingual universities except the Royal Military Academy, no common media, and no single large cultural or scientific organization in which both main communities are represented. The forces that once held them (the Belgians) together--Roman Catholicism and economic and political opposition to the Dutch-- are no longer strong. Despite its political and linguistic divisions that have been strongly changing during the centuries, the region corresponding to today's Belgium has seen the flourishing of major artistic movements that have had tremendous influence on European art and culture.


          


          Fine arts
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          Contributions to painting and architecture have been especially rich. The Mosan art, the Early Netherlandish, the Flemish Renaissance and Baroque painting, and major examples of Romanesque, Gothic, Renaissance and Baroque architecture are milestones in the history of art. Famous names in this classic tradition include the Flemish artists Jan van Eyck, Rogier van der Weyden and, Pieter Brueghel the Elder as well as Lambert Lombard and Theodore de Bry from Lige. The historical artistic production of the Flemish before the early seventeenth century Baroque style of Peter Paul Rubens and Anthony van Dyck is often not distinguished from that of the Dutch nor of the Walloons. In the southern Netherlands it gradually declined thereafter, although high quality tapestry continued to be created until well into the eighteenth century.


          During the nineteenth and twentieth centuries many original romantic, expressionist and surrealist Belgian painters emerged, including Egide Wappers, James Ensor, Constant Permeke and Ren Magritte. The avant-garde CoBrA movement appeared in the 1950s, while the sculptor Panamarenko remains a remarkable figure in contemporary art. The multidisciplinary artist Jan Fabre and the painter Luc Tuymans are other internationally renowned figures on the contemporary art scene. Belgian contributions to architecture also continued into the nineteenth and twentieth centuries, including the work of Victor Horta and Henry van de Velde, who were major initiators of the Art Nouveau style.


          The vocal music of the Franco-Flemish School developed in the southern part of the Low Countries and was an important contribution to Renaissance culture. The nineteenth and twentieth centuries witnessed the appearance of major violinists, such as Henri Vieuxtemps, Eugne Ysae and Arthur Grumiaux, while Adolphe Sax invented the saxophone in 1846. The composer Csar Franck was born in Lige in 1822. Belgium has also produced music of contemporary note. The first Belgian singer to successfully pursue an international career is Bobbejaan Schoepen, pioneer of variet and pop music. Jazz musician Toots Thielemans has achieved global fame, as have the singers Jacques Brel and Italy-born Adamo. In rock/pop music, Telex, Front 242, K's Choice, Hooverphonic, Zap Mama, Soulwax and dEUS are well known.


          Belgium has produced several well-known authors, including the poet Emile Verhaeren and novelists Hendrik Conscience, Georges Simenon, Suzanne Lilar and Amlie Nothomb. The poet and playwright Maurice Maeterlinck won the Nobel Prize in literature in 1911. The Adventures of Tintin by Herg is the best known of Franco-Belgian comics, but many other major authors, including Peyo ( The Smurfs), Andr Franquin, Edgar P. Jacobs, and Willy Vandersteen brought the Belgian cartoon strip industry on a par with the U.S.A. and Japan.


          Belgian cinema, often influenced by the Dutch or French, has brought a number of mainly Flemish novels to life on-screen. The absence of a major Belgian cinema company, however, has forced several talented directors to emigrate, such as Carl Colpaert or participate in low-budget productions such as Marc Didden's Brussels by Night (1983). Other Belgian directors include Andr Delvaux, Stijn Coninx, Luc and Jean-Pierre Dardenne; well-known actors include Jan Decleir and Marie Gillain; and successful films include Man Bites Dog and The Alzheimer Affair. In the 1980s, Antwerp's Royal Academy of Fine Arts produced important fashion trendsetters, known as the Antwerp Six.


          


          Folklore
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          Folklore plays a major role in Belgium's cultural life: the country has a comparatively high number of processions, cavalcades, parades, 'ommegangs' and 'ducasses', ' kermesse', and other local festivals, nearly always with an originally religious background. The Carnival of Binche with its famous Gilles, and the 'Processional Giants and Dragons' of Ath, Brussels, Dendermonde, Mechelen and Mons are recognized by UNESCO as Masterpieces of the Oral and Intangible Heritage of Humanity. Other examples are the Carnival of Aalst; the still very religious processions of the Holy Blood in Bruges, Virga Jesse in Hasselt, and Hanswijk in Mechelen; the August 15 festival in Lige; and the Walloon festival in Namur. Originated in 1832 and revived in the 1960s, the Gentse Feesten have become a modern tradition. A major non-official holiday is the Saint Nicholas Day, a festivity for children and, in Lige, for students.


          


          Sports


          The 1920 Summer Olympics were held in Antwerp, Belgium.


          Football (soccer) and cycling are especially popular. Jean-Marie Pfaff, a former Belgian goalie, is considered one of the greatest goalkeepers (soccer) in the history of the game.. With five victories in the Tour de France and numerous other cycling records, Belgian Eddy Merckx ranks #1 as the greatest cyclist of all time. His hour speed record (set in 1972) stood for twelve years. Either Kim Clijsters or Justine Henin, two Belgian tennis champions, are consistently listed as the Top Professional Female.


          The Spa-Francorchamps motor-racing circuit hosts the Formula One World Championship Belgian Grand Prix. The Belgian driver, Jacky Ickx, has won eight Grands Prix and six 24 Hours of Le Mans, and twice finished as runner-up in the Formula One World Championship. Thierry Boutsen also won three races in 1989 and 1990. Belgium also has a strong reputation in motocross; world champions include Roger De Coster, Jol Robert, Georges Job, Eric Geboers, Jol Smets and Stefan Everts.


          Belgium has played a major part in the promotion and development of Duathlon. More specifically Benny Vansteelant has made a lasting legacy conquering a stunning 8 World Champion titles and 5 European Champion titles.


          Belgium is currently bidding with the Netherlands to host the 2018 World Cup. Both countries previously hosted the UEFA European Football Championship in 2000. Belgium also hosted the European Football Championships in 1972.


          


          Cuisine


          Belgium is well known the world over for its cuisine. Many highly ranked restaurants can be found in the most influential gastronomic guides, such as the Michelin Guide. Belgian food is, like the country itself, a mix of Germanic and Latin influences. Belgians have a reputation for loving waffles and french fries; contrary to the name of the latter, both dishes originated in Belgium. The national dishes are " steak and fries with salad", and " mussels with fries". A challenge issued by a television program elicited no less than 307 different local or regional dishes, presented on a 118-metre long table in Tivoli Park in Mechelen on 1 September 2007.


          Brands of Belgian chocolate and pralines, like Callebaut, Cte d'Or, Neuhaus, Leonidas, Guylian and Godiva, are world renowned and widely sold.


          Belgium produces over 500 varieties of beer. The biggest brewer in the world by volume is InBev based in Belgium.
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              	District

              	City of Belgrade
            


            
              	Municipalities

              	17
            


            
              	Founded

              	269 B.C.
            


            
              	City rights

              	150 A.D.
            


            
              	Government
            


            
              	- Mayor

              	Branislav Belić ( DS) (acting)
            


            
              	- Rulingparties (interim)

              	DS/ G17+/ SPS/ LDP
            


            
              	Area
            


            
              	-City

              	3,222.68km(1,244.3sqmi)
            


            
              	- Urban

              	1,035.0km(399.6sqmi)
            


            
              	Elevation

              	117m (384ft)
            


            
              	Population (2008.)
            


            
              	-City

              	2 500 000
            


            
              	- Density

              	7,450/km(19,295.4/sqmi)
            


            
              	- Urban

              	2 000 000
            


            
              	- Urban Density

              	4,880/km(12,639.1/sqmi)
            


            
              	Time zone

              	CET ( UTC+1)
            


            
              	-Summer( DST)

              	CEST ( UTC+2)
            


            
              	Postal code

              	11000
            


            
              	Area code(s)

              	(+381) 11
            


            
              	Car plates

              	BG
            


            
              	Website: www.beograd.rs
            

          


          Belgrade ( Serbian: Београд, Beograd listen), is the capital and largest city of Serbia. The city lies at the confluence of the Sava and Danube Rivers in north central Serbia, where the Pannonian Plain meets the Balkan Peninsula. With a population of over 1.9 million (estimate 2008), Belgrade is the largest city in the territory of the former Yugoslavia and the fourth largest in Southeastern Europe, after Istanbul, Athens, and Bucharest.


          One of Europe's oldest cities, with a history of 7,000 years Belgrade's wider city area was the birthplace of the largest prehistoric culture of Europe, the Vinča culture. The foundation of the city itself dates back to Celtic and later, Roman periods, followed by the settlement of Slavs around the 7th century. In medieval times, it was in the possession of Byzantine, Frankish, Bulgarian, Hungarian and Serbian rulers, until it was conquered by the Ottomans in 1521 and became the seat of the Pashaluk of Belgrade. It became the capital of an independent Serbian state for the first time in 1284 (lost to Hungary in 1427), the status that it would regain only in 1841, after the liberation from the Ottomans. In the 20th century, it was also the capital of several incarnations of Yugoslavia, up to 2006, when Serbia became an independent state again.


          Belgrade has the status of a separate territorial unit in Serbia, with its own autonomous city government. Its territory is divided into 17 municipalities, each having its own local council. It covers 3.6% of the territory of Serbia, and 21% of the Serbian population lives in the city. Belgrade is the central economic hub of Serbia, and the capital of Serbian culture, education and science.


          


          Geography
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              Satellite view of Belgrade
            

          


          Belgrade lies 116.75metres (383ft) above sea level and is located at the confluence of the Danube and Sava rivers, at coordinates 4449'14" North, 2027'44" East. The historical core of Belgrade (today's Kalemegdan) is on the right bank of the rivers. Since the 19th century, the city has been expanding to the south and east, and after World War II, New Belgrade was built on the Sava's left bank, merging Belgrade with Zemun. Smaller, chiefly residential communities across the Danube, like Krnjača and Ovča, also merged with the city. The city has an urban area of 360square kilometres (139sqmi), while together with its metropolitan area it covers 3,223km (1,244.4sqmi). Throughout history, Belgrade has been a major crossroad between the West and the Orient.


          On the right bank of the Sava, central Belgrade has hilly terrain, while the highest point of Belgrade proper is Torlak hill at 303m (994ft). The mountains of Avala (511m (1,677ft)) and Kosmaj (628m (2,060ft)) lie south of the city. Across the Sava and Danube, the land is mostly flat, consisting of alluvial plains and loessial plateaus.


          


          Climate
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          Belgrade has a moderate continental climate. The year-round average temperature is 11.7℃ (53.1℉), while the hottest month is July, with an average temperature of 22.1℃ (71.8℉). There are, on average, 31 days a year when the temperature is above 30C, and 95 days when the temperature is above 25C. Belgrade receives about 700 millimetres (27.56 in) of precipitation a year. The average annual number of sunny hours is 2,096. The sunniest months are July and August, with an average of about 10 sunny hours a day, while December and January are the gloomiest, with an average of 22.3 sunny hours a day. The highest ever recorded temperature in Belgrade was +43,1 C, while on the other end, the lowest temperature was -26.2 C on January 10th, 1893.


          


          History


          


          Ancient city


          The Neolithic Starčevo and Vinča cultures existed in or near Belgrade and dominated the Balkans (as well as parts of Central Europe and Asia Minor) about 7,000 years ago. Settled in the fourth century BC by a Celtic tribe, the Scordisci, the city's first recorded name was Singidūn, before becoming the Roman settlement of Singidunum in the first century AD.
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              Flavius Iovanus, Roman Emperor from Singidunum
            

          


          In the mid 2nd century, the city was proclaimed a municipium by the Roman authorities, evolving into a full fledged colonia (highest class Roman city) by the end of the century. The first Christian Emperor of Rome was born in modern Serbia: Constantine I known as Constantine the Great ( Naissus, 280 A.D.) and a Roman Emperor was born in Belgrade, Jovian, the restorer of Christianity, Flavius Iovianus, ( Singidunum, 332 A.D.) Jovian reestablished Christianity as the official religion of the Roman Empire, ending the brief revival of paganism under his predecessor Julian. In 395AD, the site passed to the Eastern Roman or Byzantine Empire. Across the Sava from Singidunum was the Celtic city of Taurunum (Zemun), that through Roman and Byzantine times shared a common fate with its "twin brother" (the two cities were connected by a bridge).
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              The Siege of Belgrade in 1456
            

          


          


          Middle Ages
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              Belgrade Fortress - Jakić's Tower
            

          


          Singidunum was occupied and often ravaged by successive invasions of Huns, Sarmatians, Ostrogoths and Avars before the arrival of the Slavs around 630 AD. The Avars were finally destroyed in the 9th century by the Frankish Kingdom, which incorporated the former Taurunum into its territory (renaming it to Malevilla). At the same time (around 878), the first record of the Slavic name Beligrad has appeared, during the rule of the First Bulgarian Empire. For about four centuries, the city remained a battleground between the Byzantine Empire, the Kingdom of Hungary and the First Bulgarian Empire. The city hosted the armies of the First and the Second Crusade; while passing through during the Third Crusade, Frederick Barbarossa and his 190,000 crusaders saw Belgrade in ruins. Capital of the Kingdom of Syrmia since 1284, the first Serbian king to rule over Belgrade was Dragutin, who received it as a gift from his father-in-law, the Hungarian king Stephen V. Following the Battle of Maritsa in 1371, and the Battle of Kosovo in 1389, the Serbian Empire began to crumble as the Ottoman Empire conquered its southern territory. The north, however, resisted through the Serbian Despotate, which had Belgrade as its capital. The city flourished under despot Stefan Lazarević, son of the famous Serbian ruler Lazar Hrebeljanović. Lazarević built a castle with a citadel and towers, of which only the Despot's tower and the west wall remain. He also refortified the city's ancient walls, allowing the Despotate to resist the Ottomans for almost 70 years. During this time, Belgrade was a haven for the many Balkan peoples fleeing from Ottoman rule, and is thought to have had a population of some 4050,000.


          In 1427, Stefan's successor Đurađ Branković had to return Belgrade to the Hungarians, and the capital was moved to Smederevo. During his reign, the Ottomans captured most of the Serbian Despotate, unsuccessfully besieging Belgrade first in 1440 and again in 1456. As it presented an obstacle to their further advance into Central Europe, over 100,000 Ottoman solders have launched the famous Siege of Belgrade, where the Christian army under John Hunyadi successfully defended the city from the Ottomans, wounding the Sultan Mehmed II This battle "decided the fate of Christendom"; the noon bell ordered by Pope Callixtus III commemorates the victory throughout the Christian world to this day.


          


          Turkish conquest / Austrian invasions
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              Belgrade in the 16th century
            

          


          It wasn't until 28 August 1521 (7 decades after the last siege), that the fort was finally captured by Sultan Suleyman the Magnificent and his 250,000 soldiers; subsequently, most of the city was razed to the ground and its entire Christian population deported to Istanbul. Belgrade was made the seat of the district ( Sanjak), attracting new inhabitants Turks, Armenians, Greeks, Ragusan traders, and others, and there was peace for the next 150 years. The city became the second largest Ottoman town in Europe at over 100,000 people, surpassed only by Constantinople. Turkish rule also introduced Ottoman architecture to Belgrade and many mosques were built, increasing the city's Oriental influences. In 1594, a major Serb rebellion was crushed by the Turks. Further on, Albanian- born Grand vizier Sinan Pasha ordered the relics of Saint Sava to be publicly torched on the Vračar plateau; more recently, the Temple of Saint Sava was built to commemorate this event. In retaliation for the rebellion, most of the city's population was deported to Istanbul; the Belgrade Forest is, centuries on, still named after those Serbian refugees.
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              Austrian conquest of Belgrade: 1717 by Eugene of Savoy, during the Austro-Turkish War of 1716-18
            

          


          Occupied by Austria three times (16881690, 17171739, 17891791), headed by the Holy Roman Princes Maximilian of Bavaria and Eugene of Savoy, respectively, Belgrade was quickly recaptured and substantially razed each time by the Ottomans. During this period, the city was affected by the two Great Serbian Migrations, in which hundreds of thousands of Serbs, led by their patriarchs, retreated together with the Austrians into the Habsburg Empire, settling in today's Vojvodina and Slavonia.


          


          Serbian capital


          During the First Serbian Uprising, the Serbian revolutionaries held the city from 8 January 1806 until 1813, when it was retaken by the Ottomans. After the Second Serbian Uprising in 1817, Serbia reached semi-independence, which was formally recognized by the Porte in 1830. In 1841, Prince Mihailo Obrenović moved the capital from Kragujevac to Belgrade.


          With the Principality's full independence in 1878, and its transformation into the Kingdom of Serbia in 1882, Belgrade once again became a key city in the Balkans, and developed rapidly. Nevertheless, conditions in Serbia as a whole remained those of an overwhelmingly agrarian country, even with the opening of a railway to Ni, Serbia's second city, and in 1900 the capital had only 69,100 inhabitants. Yet by 1905 the population had grown to more than 80,000, and by the outbreak of World War I in 1914, it had surpassed the 100,000 citizens, not counting Zemun which then belonged to Austria-Hungary.
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              Knez Mihailova street at the beginning of the 20th century
            

          


          The first-ever projection of motion pictures in the Balkans and Central Europe was held in Belgrade in June 1896 by Andre Carr, a representative of the Lumire brothers. He shot the first motion pictures of Belgrade in the next year; however, they have not been preserved.


          


          World War I / Unified city


          
            
              	" Kalemegdan is the prettiest and most courageous piece of optimism I know."

              Rebecca West in 1913
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              The statue of Prince Mihailo on Republic Square.
            

          


          Gavrilo Princip's assassination of Archduke Franz Ferdinand of Austria and his wife Sophie, Duchess of Hohenberg, in Sarajevo on 28 June 1914 triggered World War I. Most of the subsequent Balkan offensives occurred near Belgrade. Austro-Hungarian monitors shelled Belgrade on 29 July 1914, and it was taken by the Austro-Hungarian Army under General Oskar Potiorek on 30 November. On 15 December, it was re-taken by Serbian troops under Marshal Radomir Putnik. After a prolonged battle which destroyed much of the city, between 6 October and 9 October 1915, Belgrade fell to German and Austro-Hungarian troops commanded by Field Marshal August von Mackensen on 9 October 1915. The city was liberated by Serbian and French troops on 5 November 1918, under the command of Marshal Louis Franchet d'Esprey of France and Crown Prince Alexander of Serbia. Decimated as the front-line city, for a while it was Subotica that was the largest city in the Kingdom; still, Belgrade grew rapidly, retrieving its position by the early 1920s.


          After the war, Belgrade became the capital of the new Kingdom of Serbs, Croats and Slovenes, renamed the Kingdom of Yugoslavia in 1929. The Kingdom was split into banovinas, and Belgrade, together with Zemun and Pančevo, formed a separate administrative unit.


          During this period, the city experienced faster growth and significant modernisation. Belgrade's population grew to 239,000 by 1931 (incorporating the town of Zemun, formerly in Austria-Hungary), and 320,000 by 1940. The population growth rate between 1921 and 1948 averaged 4.08% a year. In 1927, Belgrade's first airport opened, and in 1929, its first radio station began broadcasting. The Pančevo Bridge, which crosses the Danube, was opened in 1935.
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              National Theatre in Belgrade
            

          


          


          World War II


          On 25 March 1941, the government of regent Crown Prince Paul signed the Tripartite Pact, joining the Axis powers in an effort to stay out of the Second World War. This was immediately followed by mass protests in Belgrade and a military coup d'tat led by Air Force commander General Duan Simović, who proclaimed King Peter II to be of age to rule the realm. Consequently, the city was heavily bombed by the Luftwaffe on 6 April 1941, and up to 17,000 citizens were killed. Yugoslavia was then invaded by German, Italian, Hungarian, and Bulgarian forces, and suburbs as far east as Zemun, in the Belgrade metropolitan area, were incorporated into a Nazi puppet state, the Independent State of Croatia. Belgrade became the seat of another puppet government, headed by General Milan Nedić.


          During the summer and fall of 1941, in reprisal for guerrilla attacks, Germans carried out several massacres of Belgrade citizens; in particular, members of the Jewish community were subject to mass shootings at the order of General Franz Bhme, the German Military Governor of Serbia. Bhme rigorously enforced the rule that for every German killed, 100 Serbs or Jews would be shot.


          Belgrade was bombed by the Allies on 16 April 1944, killing about 1,600 people. Both this and the earlier Luftwaffe bombing fell on the Orthodox Christian Easter. Most of the city remained under German occupation until 20 October 1944, when it was liberated by Communist Yugoslav Partisans and the Red Army. On 29 November 1945, Marshal Josip Broz Tito proclaimed the Federal People's Republic of Yugoslavia in Belgrade (later to be renamed to Socialist Federal Republic of Yugoslavia on 7 April 1963).


          During the post-war period, Belgrade grew rapidly as the capital of the renewed Yugoslavia, developing as a major industrial centre. In 1958, Belgrade's first television station began broadcasting. In 1961, the conference of Non-Aligned Countries was held in Belgrade under Tito's chairmanship. In 1968, major student protests against Tito led to several street clashes between students and the police, ending with Tito's famous saying, "Students are right!". In March 1972, Belgrade was at the centre of the last major outbreak of smallpox in Europe, which, through enforced quarantine and mass vaccination, was contained by late May.


          


          Post-communist history
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          On 9 March 1991, massive demonstrations led by Vuk Draković were held in the city against Slobodan Miloević. According to various media outlets, there were between 100,000 and 150,000 people on the streets. Two people were killed, 203 injured and 108 arrested during the protests, and later that day tanks were deployed onto the streets to restore order. Further protests were held in Belgrade from November 1996 to February 1997 against the same government after alleged electoral fraud at local elections. These protests brought Zoran Đinđić to power, the first mayor of Belgrade since World War II who did not belong to the League of Communists of Yugoslavia or its later offshoot, the Socialist Party of Serbia.


          The NATO bombing during the Kosovo War in 1999 caused substantial damage to the city. Among the sites bombed were the buildings of several ministries, the RTS building, which killed 16 technicians, several hospitals, the Jugoslavija Hotel, the Central Committee building, the Avala TV Tower, and the Chinese embassy.


          After the elections in 2000, Belgrade was the site of major street protests, with over half a million people on the streets (800,000 by police estimates, over 1,000,000 according to Misha Glenny). These demonstrations resulted in the ousting of president Miloević.


          


          Names through history


          
            
              	Name

              	Notes
            


            
              	Singidūn(on)

              	Named by the Celtic tribe of the Scordisci; dūn(on) means 'lodgment, enclosure, fort'; 279 BC
            


            
              	Singidūnum

              	Romans conquered the city and Romanised the Celtic name
            


            
              	Beograd, Београд

              	Slavic name first mentioned in 878 as Beligrad in the letter of Pope John VIII to Boris of Bulgaria which means "White city / white fortress".
            


            
              	Alba Graeca, "Alba" may be derived from the Latin word for "white"

              	Latin
            


            
              	Dar Ul Jihad

              	Ottoman Turkish "House of War"
            


            
              	Alba Bulgarica

              	Latin name during the period of Bulgarian rule over the city
            


            
              	Weienburg and Griechisch-Weienburg

              	German translation. Modern German is Belgrad.
            


            
              	Castelbianco

              	Italian translation
            


            
              	Nandoralba

              	In medieval Hungary up to the 14th century
            


            
              	Nndorfehrvr, Landorfehrvr

              	In medieval Hungary. Modern Hungarian is Belgrd.
            


            
              	Veligrad(i)on or Velegrada/έ

              	Byzantine name. Modern Greek is Veligradi (ά).
            

          


          


          Government and politics
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          Belgrade is a separate territorial unit in Serbia, with its own autonomous city government. The post of mayor was held by the Democratic Party member Nenad Bogdanović from 2004 and until his death on 27 September 2007. The first mayor to be democratically elected after World War II was Dr. Zoran Đinđić, in 1996. Mayors were also elected democratically prior to the war.


          The Civic Assembly of Belgrade has 110 councilors who are elected for four-year terms. The current majority parties are the same as in the Parliament of Serbia ( Democratic Party- G17 Plus and Socialist Party of Serbia- Party of United Pensioners of Serbia with the support of Liberal Democratic Party), and in similar proportions, with the Serbian Radical Party and the Democratic Party of Serbia- New Serbia in opposition.


          


          Municipalities


          The city is divided into 17 municipalities, ten with "urban" status, and seven with "suburban" status. While each has its own local council, the suburban municipalities have slightly expanded municipal powers, mainly with regard to construction, town planning and public utility provision.


          Most of the municipalities are situated on the southern side of the Danube and Sava rivers, in the umadija region. Three municipalities ( Zemun, Novi Beograd, and Surčin) are on the northern bank of the Sava, in the Syrmia region, and the municipality of Palilula, spanning the Danube, is in both the umadija and Banat regions.
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              	Name

              	Area (km)

              	Population (1991)

              	Population (2002)

              	Urban/Suburban
            


            
              	Barajevo

              	213

              	20,846

              	24,641

              	Suburban
            


            
              	Čukarica

              	156

              	150,257

              	168,508

              	Urban
            


            
              	Grocka

              	289

              	65,735

              	75,466

              	Suburban
            


            
              	Lazarevac

              	384

              	57,848

              	58,511

              	Suburban
            


            
              	Mladenovac

              	339

              	54,517

              	52,490

              	Suburban
            


            
              	Novi Beograd

              	41

              	218,633

              	217,773

              	Urban
            


            
              	Obrenovac

              	411

              	67,654

              	70,975

              	Suburban
            


            
              	Palilula

              	451

              	150,208

              	155,902

              	Urban
            


            
              	Rakovica

              	31

              	96,300

              	99,000

              	Urban
            


            
              	Savski Venac

              	14

              	45,961

              	42,505

              	Urban
            


            
              	Sopot

              	271

              	19,977

              	20,390

              	Suburban
            


            
              	Stari Grad

              	5

              	68,552

              	55,543

              	Urban
            


            
              	Surčin

              	285

              	Part of Zemun

              municipality until 2004.

              	55,000 (est.)

              	Suburban
            


            
              	Voždovac

              	148

              	156,373

              	151,768

              	Urban
            


            
              	Vračar

              	3

              	67,438

              	58,386

              	Urban
            


            
              	Zemun

              	154

              	176,158

              	136,645

              	Urban
            


            
              	Zvezdara

              	32

              	135,694

              	132,621

              	Urban
            


            
              	TOTAL

              	3227

              	1,552,151

              	1,576,124

              	
            


            
              	
                
                  Source: Statistical Office of the Republic of Serbia
                

              
            

          


          


          Demographics
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          Belgrade has a population of over 1,500 000 as recorded in the 2008. The main ethnic groups are Serbs (1,203 045), Montenegrins (25,000), Roma (19,000), Croats (7,000), Macedonians (8,372), and Muslims by nationality (4,617). Recent polls (2007) show that Belgrade's population has increased by 400,000 in just five years since the last official Census was undertaken. As of December 15th 2007, the city's Institute for Informatics and Statistics has registered 1,531,741 eligible voters, which confirms that Belgrade's population has risen dramatically since the 2002 Census, as the number of the registered voters has almost surpassed the entire population of the city six years before. According to the NGO Differentia, Belgrade has reached 2 million citizens as of 2007. The official Census has yet to confirm these figures.


          Belgrade is home to many ethnicities from all over the former Yugoslavia, largely because it was the capital. Many people came seeking a better life, or fled as refugees from war and ethnic cleansing. Between 10,000 and 20,000 Chinese are estimated to live in Belgrade; they began immigrating in the mid-1990s. Blok 70 in New Belgrade is known locally as the Chinese quarter. Many Middle Easterners, mainly from Syria, Iran, Jordan and Iraq, arrived in order to pursue their studies during the 1970s and 1980s, and have remained and started families in the city. Afghani and Iraqi Kurdish refugees are among some of the recent arrivals from the Middle East.


          Although there are several historic religious communities in Belgrade, the religious makeup of the city is relatively homogenous. The Serbian Orthodox community is by far the largest, with 1,429,170 adherents. There are also 20,366 Muslims, 16,305 Roman Catholics, and 3,796 Protestants. There used to be a significant Jewish community, but following the Nazi occupation, and many Jews' subsequent emigration to Israel, their numbers have fallen to a mere 515.


          


          Economy


          Belgrade is the most economically developed part of Serbia, and is home to the country's National Bank. Many notable companies are based in Belgrade, including Jat Airways, Telekom Srbija, Telenor Serbia, Delta Holding, regional centers for Socit Gnrale, Intel, Motorola, Kraft Foods , Carlsberg , Microsoft, Zepter, Japan Tobacco and many others.


          The troubled transition from the former Yugoslavia to the Federal Republic during the early 1990s left Belgrade, like the rest of the country, severely affected by an internationally imposed trade embargo. The hyperinflation of the Yugoslav dinar, the highest inflation ever recorded in the world, decimated the city's economy. Yugoslavia overcame the problems of inflation in the mid 1990s, and Belgrade has been growing strongly ever since. Today, over 30% of Serbia's GDP is generated by the city, which also has over 30% of Serbia's employed population. The average monthly income per capita is 47.500 RSD (572, $903). This equates to a GDP per capita of 6,864 and $10,836. Purchasing power parity (PPP) is $18,204. According to the Eurostat methodology, 45.4% of the city's households own a computer (surpassing all of the regional capitals). According to the same survey, 39.1% of Belgrade's households have an internet connection; these figures are above those of the regional capitals such as Sofia, Bucharest and Athens.


          


          Culture
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          Belgrade hosts many annual cultural events, including FEST (Belgrade Film Festival), BITEF (Belgrade Theatre Festival), BELEF (Belgrade Summer Festival), BEMUS (Belgrade Music Festival), Belgrade Book Fair, and the Belgrade Beer Festival. The Nobel prize winning author Ivo Andrić wrote his most famous work, The Bridge on the Drina, in Belgrade. Other prominent Belgrade authors include Branislav Nuić, Milo Crnjanski, Borislav Pekić, Milorad Pavić and Mea Selimović. Most of Serbia's film industry is based in Belgrade; the 1995 Palme d'Or winning Underground, directed by Emir Kusturica, was produced in the city.


          The city was one of the main centres of the Yugoslav New Wave in the 1980s: VIS Idoli, Ekatarina Velika and arlo Akrobata were all from Belgrade. Other notable Belgrade rock acts include Riblja Čorba, Bajaga i Instruktori and others. The city was the main centre former Yugoslavia of a musical style known as turbofolk, one of whose most famous stars is Ceca Ražnatović. Today, it is the centre of the Serbian hip hop scene, with acts such as Beogradski Sindikat, kabo, Marčelo, and most of the Bassivity Music stable hailing from or living in the city. There are numerous theatres, the most prominent of which are National Theatre, Theatre on Terazije, Yugoslav Drama Theatre, Zvezdara Theatre, and Atelier 212. The Serbian Academy of Sciences and Arts is also based in Belgrade, as well as the National Library of Serbia. Belgrade's two opera houses are: National Theatre and Madlenijanum Opera House.


          There are many foreign cultural institutions in Belgrade, including Instituto Cervantes, Goethe-Institut and the Centre Culturel Franais, which are all located on Prince Michael Street. Other cultural centres in Belgrade are American Corner, the Austrian Cultural Forum (sterreichischen Kulturforums), the British Council, and Russian Centre for Science and Culture (Российский центр науки и культуры), the Confucius Institute, the Canadian Cultural Centre, the Italian Cultural Institute (Istituto Italiano di Cultura), and the Culture Centre of Islamic Republic of Iran.


          Following the victory of Serbia's representative Marija erifović at the Eurovision Song Contest 2007, Belgrade hosted the Eurovision Song Contest 2008.


          


          Museums
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          The most prominent museum in Belgrade is the National Museum, founded in 1844; it houses a collection of more than 400,000 exhibits,(over 5600 paintings and 8400 drawings and prints) including many foreign masterpieces and the famous Miroslavljevo Jevanđelje (Miroslav's Gospel). The Military Museum houses a wide range of more than 25,000 military exhibits dating as far back as to the Roman period, as well as parts of a F-117 stealth aircraft shot down by Yugoslav forces. The Museum of Aviation in Belgrade has more than 200 aircraft, of which about 50 are on display, and a few of which are the only surviving examples of their type, such as the Fiat G.50. This museum also displays parts of shot down US and NATO aircraft. The Ethnographic Museum, established in 1901, contains more than 150,000 items showcasing the rural and urban culture of the Balkans, particularly the countries of the former Yugoslavia. The Museum of Contemporary Art has a collection of around 8,540 works of art produced in Yugoslavia since 1900. The Nikola Tesla Museum, founded in 1952, preserves the personal items of Nikola Tesla, the inventor after whom the Tesla unit was named. It holds around 160,000 original documents and around 5,700 other items. The last of the major Belgrade museums is the Museum of Vuk and Dositej, which showcases the lives, work and legacy of Vuk Stefanović Karadžić and Dositej Obradović, the 19th century reformer of the Serbian literary language and the first Serbian Minister of Education, respectively. One of the more unusual museums in Belgrade is the Museum of African Art, founded in the days of socialist solidarity with the undeveloped nations of the Third World.


          With around 95,000 copies of national and international films, the Yugoslav Film Archive is the largest in the region and amongst the 10 largest archives in the world. The institution also operates the Museum of Yugoslav Film Archive, with movie theatre and exhibition hall. The archive's long-standing storage problems were finally solved in 2007, when a new modern depository was opened.


          Museum of the City of Belgrade will move in new building in Nemanjina Street in downtown. Museum has interesting exhibits such Belgrade Gospel (1503) , full plate armour from Battle of Kosovo and various paintings and graphics. A new Museum of Science and Technology will begin construction in late 2008.


          


          Architecture
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          Belgrade has wildly varying architecture, from the centre of Zemun, typical of a Central European town, to the more modern architecture and spacious layout of New Belgrade. In Belgrade proper, the oldest buildings date only from 19th century, due to its geographic position and frequent wars and destructions. The oldest public structure in Belgrade is a nondescript Turkish turbe, while the oldest house is a modest clay house on Dorćol, from late 18th century. Western influence began in the 19th century, when the city completely transformed from an oriental town to the contemporary architecture of the time, with influences from neoclassicism, romanticism and academic art. Serbian architects took over the development from the foreign builders in the late 19th century, producing the National Theatre, Old Palace, Cathedral Church and later, in the early 20th century, the National Assembly and National Museum, influenced by art nouveau. Elements of Neo-Byzantine architecture are present in buildings such as Vuk's Foundation, old Post Office in Kosovska street, and sacral architecture, such as St. Mark's Church (based on the Gračanica monastery), and the Temple of Saint Sava.


          During the period of Communist rule, much housing was built quickly and cheaply to house the huge influx of people from the countryside following World War II, sometimes resulting in the brutalist architecture of the blokovi (blocks) of New Belgrade; a socrealism trend briefly ruled, resulting in buildings like the Trade Union Hall. However, in the mid-1950s, the modernist trends took over, and still dominate the Belgrade architecture.


          


          Tourism
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          The historic areas and buildings of Belgrade are among the city's premier attractions. They include Skadarlija, the National Museum and adjacent National Theatre, Zemun, Nikola Paić Square, Terazije, Students' Square, the Kalemegdan Fortress, Knez Mihailova Street, the Parliament, the Temple of Saint Sava, and the Old Palace. On top of this, there are many parks, monuments, museums, cafs, restaurants and shops on both sides of the river. The hilltop Avala Monument offers views over the city. Josip Broz Tito's mausoleum, called Kuća Cveća (The House of Flowers), and the nearby Topčider and Koutnjak parks are also popular, especially among visitors from the former Yugoslavia.


          There is also Beli Dvor or 'White Palace',house of Royal family Karadjordjevic ,open for visitors.The palace has many valuable works from Rembrandt, Nicolas Poussin, Sebastien Bourdon, Paolo Veronese, Antonio Canaletto, Biagio d'Antonio, Giuseppe Crespi, Franz Xaver Winterhalter, Ivan Mestrovic, and others. 'White Palace' is open for visitors.


          Ada Ciganlija is a former island on the Sava river, and Belgrade's biggest sports and recreational complex. Today it is connected with the shore, creating an artificial lake on the river. It is the most popular destination for Belgraders during the city's hot summers. There are 7 kilometres of long beaches and sports facilities for various sports including golf, football, basketball, volleyball, rugby union, baseball, and tennis. During summer there are between 200,000 and 300,000 bathers daily. Clubs work 24 hours a day, organising live music and overnight beach parties. Extreme sports are available, such as bungee jumping, water skiing and paintballing. There are numerous tracks on the island, where it is possible to ride a bike, go for a walk or go jogging. Apart from Ada, Belgrade has total of 16 islands on the rivers, many still unused. Among them, the Great War Island at the confluence of Sava, stands out as an oasis of unshattered wildlife (especially birds). These areas, along with nearby Small War Island, are protected by the city's government as a nature preserve.



          


          Nightlife


          Belgrade has a reputation for offering a vibrant nightlife, and many clubs that are open until dawn can be found throughout the city. The most recognizable nightlife features of Belgrade are the barges (splavovi) spread along the banks of the Sava and Danube Rivers.


          Many weekend visitorsparticularly from Bosnia-Herzegovina, Croatia and Sloveniaprefer Belgrade nightlife to that of their own capitals, due to a perceived friendly atmosphere, great clubs and bars, cheap drinks, the lack of language difficulties, and the lack of restrictive night life regulation.
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          Famous alternative clubs include Akademija and the famed KST (Klub studenata tehnike) located in the basement of the University of Belgrade's Faculty of Electrical Engineering. One of the most famous sites for alternative cultural happenings in the city is the SKC (Student Cultural Centre), located right across from Belgrade's highrise landmark, the Beograđanka. Concerts featuring famous local and foreign bands are often held at the centre. SKC is also the site of various art exhibitions, as well as public debates and discussions.


          A more traditional Serbian nightlife experience, accompanied by traditional music known as Starogradska (roughly translated as Old Town Music), typical of northern Serbia's urban environments, is most prominent in Skadarlija, the city's old bohemian neighbourhood where the poets and artists of Belgrade gathered in the nineteenth century and early twentieth century. Skadar Street (the centre of Skadarlija) and the surrounding neighbourhood are lined with some of Belgrade's best and oldest traditional restaurants (called kafanas in Serbian), which date back to that period. At one end of the neighbourhood stands Belgrade's oldest beer brewery, founded in the first half of the nineteenth century. One of the city's oldest kafanas is the Znak pitanja.


          


          Sport
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          There are around a thousand sports facilities in Belgrade, many of which are capable of serving all levels of sporting events. Belgrade has hosted several relatively major sporting events recently, including Eurobasket 2005, the 2005 European Volleyball Championship, the 2006 European Water Polo Championship, and the European Youth Olympic Festival 2007. Belgrade will be the host city of the 2009 Summer Universiade chosen over the cities of Monterrey and Poznań.


          The city launched two unsuccessful candidate bids to organize the Summer Olympic Games: for the 1992 Summer Olympics Belgrade was eliminated in the third round of International Olympic Committee voting, with the games going to Barcelona. The 1996 Summer Olympics ultimately went to Atlanta.


          The city is home to Serbia's two biggest and most successful football clubs, Red Star Belgrade and FK Partizan, as well as a few other first league clubs. The two major stadiums in Belgrade are the Marakana ( Red Star Stadium) and the Partizan Stadium. Belgrade Arena is used for basketball matches, and in May 2008 it was the venue of Eurovision Song Contest 2008. Along with Pionir Hall for KK Partizan and KK Crvena zvezda. while the Tamajdan Sports Centre is used for water polo matches.
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          Education
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          Belgrade has two state universities and several private institutions for higher education. The "Great School", founded in Belgrade in 1808, was the earliest location of higher education in Serbia and all of the Balkans. The Lyceum followed in 1841, when it was moved from Kragujevac to Belgrade, merging with the Great School into the precursor of the University of Belgrade, one of the oldest educational institutions in the country (the oldest higher education facility, the Teacher's College in Subotica, dates from 1689). More than 70,000 students study at the University.


          There are also 195 primary (elementary) schools and 85 secondary schools. Of the primary schools, there are 162 regular, 14 special, 15 art and 4 adult schools. The secondary school system has 51 vocational schools, 21 gymnasiums, 8 art schools and 5 special schools. The 230,000 pupils are managed by 22,000 employees in over 500 buildings, covering around 1,100,000 m.


          


          Transportation
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          Belgrade has an extensive public transport system based on buses (118 urban lines and more than 300 suburban lines), trams (12 lines), and trolleybuses (8 lines). It is run by GSP Beograd and SP Lasta, in cooperation with private companies on various bus routes. Belgrade also has a commuter rail network, Beovoz, now run by city government. The main railway station connects Belgrade with other European capitals and many towns in Serbia. Travel by coach is also popular, and the capital is well-served with daily connections to every town in the country. The motorway system provides for easy access to Novi Sad and Budapest, the capital of Hungary, in the north; Ni to the south; and Zagreb, to the west. Situated at the confluence of two major rivers, the Danube and the Sava, Belgrade has many bridgesthe two main ones are Branko's bridge and Gazela, both of which connect the core of the city to New Belgrade.
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          The Port of Belgrade is on the Danube, and allows the city to receive goods by river. The city is also served by Belgrade Nikola Tesla Airport ( IATA: BEG), 12kilometres west of the city centre, near Surčin. At its peak in 1986, almost 3 million passengers travelled through the airport, though that number dwindled to a trickle in the 1990s. Following renewed growth in 2000, the number of passengers reached approximately 2 million in 2004 and 2005. In 2006, 2 million passengers passed through the airport by mid-November, while during the 2007 the figure peaked at 2,5 million customers.


          With the city's expansion and a substantial increase in the number of vehicles, congestion has become a major problem; this is expected to be alleviated by the construction of a bypass connecting the E70 and E75 highways. Further, an "inner magistral semi-ring" is planned, including a new bridge across the Sava river, which is expected to ease commuting within the city and unload the Gazela and Branko's bridge. Belgrade is going to start construction of three bridges in 2008, one over the Sava river, and two over the Danube river. Two additional two bridges are planned, both over the Danube.


          


          International cooperation and honours


          These are the official sister cities of Belgrade:


          
            
              	
            


            
              	

              	Country

              	City

              	County / District / Region / State

              	Date
            


            
              	[image: Flag of the United Kingdom]

              	United Kingdom

              	Coventry

              	England

              	1957
            


            
              	[image: Flag of the United States]

              	United States

              	Chicago

              	Illinois

              	2005
            


            
              	[image: Flag of Pakistan]

              	Pakistan

              	Lahore

              	Punjab

              	2007
            


            
              	[image: Flag of Israel]

              	Israel

              	Tel Aviv

              	Tel Aviv

              	1990
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              	Austria

              	Vienna

              	Vienna

              	2003
            

          


          Some of the city's municipalities are also twinned to small cities or districts of other big cities, for details see their respective articles.


          Other similar forms of cooperation and city friendship:


          
            
              	

              	Country

              	City

              	County / District / Region / State

              	Date

              	Form
            


            
              	[image: Flag of Greece]

              	Greece

              	Athens

              	Attica

              	1966

              	Agreement on Friendship and Cooperation
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              	Bosnia and Herzegovina

              	Banja Luka

              	Republika Srpska

              	2005

              	Agreement on Cooperation
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              	China

              	Beijing

              	

              	1980

              	Agreement on Cooperation
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              	Germany

              	Berlin

              	Berlin

              	1978

              	Agreement on Cooperation and Friendship
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              	Germany

              	Dsseldorf

              	North Rhine-Westphalia

              	2004

              	Agreement on Cooperation
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              	Cuba

              	Havana

              	Havana

              	2007

              	Agreement on Fraternization
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              	Ukraine

              	Kiev

              	Kiev

              	2002

              	Agreement on Cooperation
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              	Spain

              	Madrid

              	Comunidad de Madrid

              	2001

              	Agreement on Cooperation
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              	Italy

              	Milan

              	Lombardy

              	2000

              	Memorandum of Agreement, City to City Programme
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              	Russia

              	Moscow

              	Central Federal District

              	2002

              	Programme of Cooperation
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              	Italy

              	Rome

              	Lazio

              	1971

              	Agreement on Friendship and Cooperation
            

          


          Letters of Intent signed with capital cities of former Yugoslavia:
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          The City of Belgrade has received various domestic and international honours, including the French Lgion d'honneur in 1920, the Czechoslovak War Cross, the Serbian Karađorđe's Star with Swords and the former Yugoslavian Order of the National Hero (proclaimed on October 20, 1974, the anniversary of the overthrow of Nazi German occupation during World War II). In 2006, Financial Times' magazine Foreign Direct Investment awarded Belgrade the title of City of the Future of Southern Europe.
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                    	Flag

                    	Coat of arms
                  

                

              
            


            
              	Motto:Sub Umbra Floreo(Latin)

              "Under the Shade I Flourish"
            


            
              	Anthem:" Land of the Free"

              Royal anthem:" God Save the Queen"
            


            
              	
                
                  [image: Location of Belize]
                


                

              
            


            
              	Capital

              	Belmopan

            


            
              	Largest city

              	Belize City
            


            
              	Official languages

              	English (official)
            


            
              	Recognised regionallanguages

              	Kriol, Spanish
            


            
              	Demonym

              	Belizean
            


            
              	Government

              	Parliamentary democracy and Constitutional monarchy
            


            
              	-

              	Monarch

              	Elizabeth II
            


            
              	-

              	Governor-General

              	Sir Colville Young
            


            
              	-

              	Prime Minister

              	Dean Barrow
            


            
              	Independence

              	from the United Kingdom
            


            
              	-

              	Date

              	September 21, 1981
            


            
              	Area
            


            
              	-

              	Total

              	22,966km( 150th)

              8,867 sqmi
            


            
              	-

              	Water(%)

              	0.7
            


            
              	Population
            


            
              	-

              	(July 2008 est.)estimate

              	301,270( 173rd)
            


            
              	-

              	Density

              	13/km( 202nd)

              34/sqmi
            


            
              	GDP( PPP)

              	2006estimate
            


            
              	-

              	Total

              	$2.098 billion( 163rd)
            


            
              	-

              	Per capita

              	$8,400( 76th)
            


            
              	HDI(2007)

              	▲0.777(medium)( 80th)
            


            
              	Currency

              	Dollar ( BZD)
            


            
              	Time zone

              	central time ( UTC-6)
            


            
              	Internet TLD

              	.bz
            


            
              	Calling code

              	+501
            


            
              	1

              	These ranks are based on the 2007 figures.
            

          


          Belize (pronounced /bəˈliːz/), formerly British Honduras, is a country in Central America. Once part of the Mayan and Spanish empires, it was most recently a British colony, gaining its independence in 1981. The country is bordered to the south and west by Guatemala, to the north by Mexico, and to the east by the Caribbean Sea.


          Belize has a diverse society, composed of many cultures and speaking many languages; it is the only country in Central America where English is an official language, and both Spanish and Kriol are also widely spoken. With 8,867 square miles (22,960 km) of territory and 301,270 people (2008 est.), the population density is the lowest in the Central American region and one of the lowest in the world. The country's growth rate, 2.207% (2008 est.), is the highest in region and one of the highest in the western hemisphere.


          


          History
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          The origin of the name Belize is unclear, but one idea is that the name is from the Maya word belix, meaning "muddy water," applied to the Belize River. Before the arrival of Europeans, Belize was part of the territory of the Maya. The Mopan Maya were the original inhabitants of Belize. The Maya civilization spread itself over Belize beginning around 1500 BC and flourished until about AD 900. In the late classic period of Maya civilization (before ad 1000), as many as 400,000 people may have lived in the area that is now Belize. Some lowland Maya still occupied the area when Europeans arrived in the 1500s. Spanish colonists tried to settle the inland areas of Belize, but they abandoned these efforts following Maya rebellion against Spanish authority.


          English buccaneers first settled on the coast of Belize in 1638, seeking a sheltered region from which they could attack Spanish ships. The settlers turned to cutting logwood during the 1700s. The wood yielded a fixing agent for clothing dyes that was vital to the European woolen industry. The Spanish granted the British settlers the right to occupy the area and cut logwood in exchange for an end to piracy. Historical accounts from the early 1700s note that Africans were brought to the settlement from Jamaica to work as slaves and cut timber. As early as 1800 Africans outnumbered Europeans by about four to one. By then the settlements primary export had shifted from logwood to mahogany.


          For fear of provoking Spanish attack, the British government did not initially recognize the settlement in Belize as a colony. It allowed the settlers to establish their own laws and forms of government. During this time a few wealthy settlers gained control of the local legislature, known as the Public Meeting, as well as of most of the settlements land and timber. The British first appointed a superintendent over the area in 1786.


          The Spanish, who claimed sovereignty over the whole of Central America, tried often to gain control by force over Belize, but they were not successful. Spains last attack ended on September 10, 1798, when the people of Belize decisively defeated a Spanish fleet at the Battle of St. Georges Cay. The anniversary of the battle is now a national holiday in Belize.


          In the early 1800s the British sought greater control over the settlers, threatening to suspend the Public Meeting unless it observed the governments instructions to abolish slavery. Slavery was abolished in the British Empire in 1838, but this did little to change working conditions for laborers in the Belize settlement. Because a small elite controlled the settlements land and commerce, former slaves had no choice but to continue to work in timber cutting.
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          In 1836, after the emancipation of Central America from Spanish rule, the British claimed the right to administer the region. In 1862 Great Britain formally declared it a British colony, subordinate to Jamaica, and named it British Honduras. As a colony Belize began to attract British investors. Among the British firms that dominated the colony in the late 1800s was the Belize Estate and Produce Company, which eventually acquired half of all the privately held land in the colony. Belize Estates influence accounts in part for the colonys reliance on the mahogany trade throughout the rest of the 19th century and the first half of the 20th century.


          The Great Depression of the 1930s caused a near-collapse of the colonial economy as British demand for timber plummeted. The effects of widespread unemployment were worsened by a devastating hurricane that struck the colony in 1931. Perceptions of the governments relief effort as inadequate were aggravated by its refusal to legalize labor unions or introduce a minimum wage. Demonstrations and riots in 1934 marked the beginning of an independence movement. In response, the government repealed criminal penalties for workers who broke their labor contracts and granted workers the right to join unions.


          Economic conditions improved during World War II (1939-1945), when many Belizean men entered the armed forces or otherwise contributed labor to the war effort. Following the war the colonys economy again stagnated. Britains decision to devalue the British Honduras dollar in 1949 worsened economic conditions and led to the creation of the Peoples Committee, which demanded independence. The Peoples Committees successor, the Peoples United Party (PUP), sought constitutional reforms that would expand voting rights to all adults.


          Constitutional reforms were initiated in 1954 and resulted in a new constitution ten years later. Britain granted British Honduras self-government in 1964, and the head of the PUPindependence leader George Pricebecame the colonys prime minister. British Honduras was officially renamed Belize in 1973. Progress toward independence, however, was hampered by an old Guatemalan claim to sovereignty over the territory of Belize. When Belize finally attained full independence on September 21, 1981, Guatemala refused to recognize the new nation. About 1,500 British troops remained to protect Belize from the Guatemalan threat.


          With Price at the helm, the PUP won all elections until 1984. In that election, first national election after independence, the PUP was defeated by the United Democratic Party (UDP), and UDP leader Manuel Esquivel replaced Price as prime minister. Price returned to power after elections in 1989. Guatemalas president formally recognized Belizes independence in 1992. The following year the United Kingdom announced that it would end its military involvement in Belize. All British soldiers were withdrawn in 1994, apart from a small contingent of troops who remained to train Belizean troops.


          The UDP regained power in the 1993 national election, and Esquivel became prime minister for a second time. Soon afterward Esquivel announced the suspension of a pact reached with Guatemala during Prices tenure, claiming Price had made too many concessions in order to gain Guatemalan recognition. The pact would have resolved a 130-year-old border dispute between the two countries. Border tensions continued into the early 2000s, although the two countries cooperated in other areas.


          The PUP won a landslide victory in the 1998 national elections, and PUP leader Said Musa was sworn in as prime minister. In the 2003 elections the PUP maintained its majority, and Musa continued as prime minister. He pledged to improve conditions in the underdeveloped and largely inaccessible southern part of Belize.


          Throughout Belize's history, Guatemala has claimed ownership of all or part of the territory. This claim is occasionally reflected in maps showing Belize as Guatemala's twenty-third province. As of March 2007, the border dispute with Guatemala remains unresolved and quite contentious; at various times the issue has required mediation by the United Kingdom, Caribbean Community heads of Government, the Organisation of American States, and the United States. Since independence, a British garrison has been retained in Belize at the request of the Belizean government. Notably, both Guatemala and Belize are participating in the confidence-building measures approved by the OAS, including the Guatemala-Belize Language Exchange Project.


          In 2005, Belize was the site of unrest caused by discontent with the People's United Party government, including tax increases in the national budget. On February 8, 2008, Dean Barrow was sworn in as Belize's first black prime minister.


          


          Geography
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          The north of Belize consists mostly of flat, swampy coastal plains, in places heavily forested. The flora is highly diverse considering the small geographical area. The south contains the low mountain range of the Maya Mountains. The highest point in Belize is Doyle's Delight at 3,688 ft. (1,124 m.). The Caribbean coast is lined with a coral reef and some 450 islets and islands known locally as cayes (pronounced "keys"), forming the approximately 200 mile (322 km) long Belize Barrier Reef, the longest in the Western Hemisphere and the second longest in the world after the Great Barrier Reef. Three of the four coral atolls in the Western Hemisphere are also located off the coast of Belize. Belize is also the only Central American country without a coast on the Pacific Ocean.


          The climate is tropical and generally very hot and humid. The rainy season lasts from June to November and hurricanes and floods are frequent natural hazards.


          According to the most recent vegetation surveys, about sixty percent (60%) of Belize is forested, with only about twenty percent (20%) of the country's land subject to human uses (such as agricultural land and human settlements). Savanna, scrubland and wetland constitute extensive parts of the land. As a result, Belize's biodiversity is rich, both marine and terrestrial, with a host of flora and fauna. About thirty-seven percent (37%) of Belize's land territory falls under some form of official protected status.


          


          Politics


          
            [image: Protest on 21 January 2005.]

            
              Protest on 21 January 2005.
            

          


          Belize is a parliamentary democracy, or a constitutional monarchy and a member of the Commonwealth of Nations.


          The structure of government is based on the British parliamentary system, and the legal system is modeled on the common law of England. The current head of state is the Queen of Belize, Elizabeth II, who is represented in the country by the Governor-General. However, the cabinet, led by a prime minister, who is head of government, acting as advisors to the Governor-General, in practice exercise executive authority. Cabinet ministers are members of the majority political party in parliament and usually hold elected seats within it concurrent with their cabinet positions.


          The bicameral National Assembly of Belize is composed of a House of Representatives and a Senate. The twenty-nine members of the House are popularly elected to a maximum five-year term and introduce legislation affecting the development of Belize. The Governor-General appoints the twelve members of the Senate, with a Senate president selected by the members. The Senate is responsible for debating and approving bills passed by the House.


          Belize is a full participating member of the Caribbean Community (CARICOM).


          


          Districts and constituencies
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          Belize is divided into 6 districts:


          
            	Belize District


            	Cayo District


            	Corozal District


            	Orange Walk District


            	Stann Creek District


            	Toledo District

          


          These districts are further divided into 31 constituencies.


          


          Demographics


          Colonisation, slavery, and immigration have played major roles in affecting the ethnic composition of the population and as a result, Belize is a country with numerous cultures, languages, and ethnic groups. According to the latest census, the country's population is a little over 300,000.


          The Mayan are thought to have been in Belize and the Yucatn region since the 500sAD; however, much of Belize's original Maya population was wiped out by disease and conflicts between tribes and with Europeans. Three Maya groups now inhabit the country: Yucatecs (who came from Yucatn, Mexico to escape the Caste War), Mopans (indigenous to Belize but were forced out by the British; they returned from Guatemala to evade slavery), and Kekchi (also fled from slavery in Guatemala).


          White, initially Spanish and later English and Scottish, settlers entered the area in the 15th and 16th century respectively. The first African slaves began arriving from elsewhere in the Caribbean and began intermarrying with many of the other ethnic groups in the country. Intermingling with whites was not common; however, this mixture created the Belizean Kriol people ethnic group. After 1800, Mestizo settlers from Mexico and Guatemala began to settle in the north; the Garifuna, a mix of African, Arawak, and Carib ancestry, settled in the south by way of Honduras not long after that. During the 1860s, a large influx of Indians and American Civil War veterans from Louisiana and other Southern states established Confederate settlements in British Honduras and introduced commercial sugar cane production to the colony, establishing eleven settlements in the interior.


          The 1900s saw the arrival of Asian settlers from mainland China, India, Taiwan, Korea, Syria, and Lebanon. Central American immigrants and expatriate Americans and Africans also began to settle in the country. Meanwhile, Kriols and other ethnic groups immigrated to the United States and elsewhere for better opportunities. Estimates have generally placed the number of the Belizean diaspora, consisting mainly of Kriols and Garinagu, at a number roughly equal to the current residents of Belize.


          Self-identified Mestizos comprise 49% of the population, Kriols 25%, indigenous Mayan 11%, and Garinagu 6%. The rest is a mix of Mennonite German farmers, East Indians, Chinese, other Central Americans, whites from the United States, and many other foreign groups brought to assist the country's development. Racial tension is rare because of constant admixture among the various ethnic groups.


          


          Languages


          English is the only official language of Belize due to being a former British colony; however, it is only spoken as a first or only language by a small percent of the population. Most Belizeans use the more familiar Belize Kriol, an English-based creole. Spanish is the mother tongue of Mestizo and Central American settlers and is a second language for much of the multilingual country. Less well known are the ancient Maya dialects, Garifuna (which is Arawakan based, with elements of the Carib language, French, and Spanish) and the Plautdietsch dialect of the Mennonites. Literacy currently stands at nearly 80%. In 2001, UNESCO declared the Garifuna language, dance, and music a " Masterpiece of the Oral and Intangible Heritage of Humanity."


          
            
              Languages in Belize according to 2000 census
            

            
              	Language

              	Mother tongue speakers

              	Percentage

              	Current users

              	Percentage
            


            
              	Chinese

              	1,607

              	(0.8%)

              	1,529

              	(0.7%)
            


            
              	Creole

              	67,527

              	(32.9%)

              	75,822

              	(37.0%)
            


            
              	English

              	7,946

              	(3.9%)

              	11,551

              	(5.6%)
            


            
              	Garifuna

              	6,929

              	(3.4%)

              	4,071

              	(2.0%)
            


            
              	German

              	6,783

              	(3.3%)

              	6,624

              	(3.2%)
            


            
              	Hindi

              	280

              	(0.1%)

              	193

              	(0.1%)
            


            
              	Maya Ketchi

              	10,142

              	(4.9%)

              	9,314

              	(4.5%)
            


            
              	Maya Mopan

              	6,909

              	(3.4%)

              	6,093

              	(3.0%)
            


            
              	Maya Yucateco

              	1,176

              	(0.6%)

              	613

              	(0.3%)
            


            
              	Spanish

              	94,422

              	(46.0%)

              	88,121

              	(43.0%)
            


            
              	Others / no answer

              	1,402

              	(0.7%)

              	1,192

              	(0.6%)
            

          


          


          Religion


          Religious freedom is guaranteed in Belize. It is a predominantly Christian society with 49.6% of Belizeans Roman Catholic, and 27% Protestant. Hinduism is followed by most Indian immigrants, while Islam is common among Middle Eastern immigrants and has gained a following among Kriols and Garifuna. Catholics frequently visit the country for special gospel revivals. The Greek Orthodox Church has a presence in Santa Elena. Jehovah's Witnesses have experienced a significant increase in membership in recent years. According to the Witnesses, around 3% of the population attended at least one religious meeting in 2007.


          


          Birth and death rates and life expectancy
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              Caye Caulker
            

          


          Belize's birth rate currently stands at nearly 25 per 1,000. Nearly 6 people die per year out of 1,000 members of the population; this figure includes murders, accidents, and death from natural causes. Infant mortality, now at 24 deaths per 1,000 people, has been decreasing over the last century. Male babies are more likely to die than females. The life expectancy of a typical male is 66 years, while for a female it is 70. HIV/AIDS, while not a serious threat to national stability, does affect enough of the population to give Belize a high infection rating among Caribbean and Central American nations.


          Belize has a relatively young and growing population. Its birth rate is among the highest in the world, and there are indications that this trend will continue in the future.


          


          National symbols


          


          Black Orchid
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              A black orchid
            

          


          The national flower of Belize is the black orchid ( Prosthechea cochleata, also known as Encyclia cochleata).


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Belize"
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        Belton House
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              Belton House, Lincolnshire, the south facade.
            

          


          Belton House is a country house in Belton near Grantham, Lincolnshire, England. The mansion is surrounded by formal gardens and a series of avenues leading to follies within a greater wooded park. Belton has been described as a compilation of all that is finest of Carolean architecture, the only truly vernacular style of architecture that England had produced since the time of the Tudors. The house has also been described as the most complete example of a typical English country house; the claim has even been made that Belton's principal facade was the inspiration for the modern British motorway signs which give directions to stately homes. Only Brympton d'Evercy has been similarly lauded as the perfect English country house.


          For three hundred years, Belton House was the seat of the Brownlow and Cust family, who had first acquired land in the area in the late 16th century. Between 1685 and 1688 the young Sir John Brownlow and his wife had the present mansion built. Despite great wealth they chose to build a modest country house rather than a grand contemporary Baroque palace. The contemporary, if provincial, Carolean style was the selected choice of design. However, the new house was fitted with the latest innovations such as sash windows for the principal rooms, and more importantly completely separate areas for the staff. As the Brownlows rose from baronets to barons upward to earls and then once again became barons, successive generations made changes to the interior of the house which reflected their changing social position and tastes, yet the fabric and design of the house changed little.


          Following World War I (a period when the Machine Gun Corps was based in the park), the Brownlows, like many of their peers, were faced with mounting financial problems. In 1984 they gave the house away complete with most of its contents. The recipients of their gift, the National Trust, today fully open Belton to the public. It is in a good state of repair and visited by many thousands of tourists each year.


          


          Early history
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          The Brownlow family, a dynasty of lawyers, began accumulating land in the Belton area from approximately 1598. In 1609 they acquired the reversion of the manor of Belton itself from the Pakenham family, who finally sold the manor house to Sir John Brownlow I in 1617. The old house was situated near the church in the garden of the present house and remained largely unoccupied, since the family preferred their other houses elsewhere. John Brownlow had married an heiress but was childless; he was attached to his only two blood relations, a great-nephew, also called John Brownlow, and a great-niece, Alice Sherard. The two cousins married when both were aged 16 in 1676; three years later, the couple inherited the Brownlow estates from their great uncle together with an income of 9,000 per annum and 20,000 in cash. They immediately bought a town house in the newly fashionable Southampton Square in Bloomsbury, and decided to build a new country house at Belton.


          Work on the new house began in 1685. The architect thought to have been responsible for the initial design is William Winde, although the house has also been attributed to Sir Christopher Wren, while others believe the design to be so similar to Roger Pratt's Clarendon House, London, that it could have been the work of any talented draughtsman. The assumption popular today, that Winde was the architect, is based on the stylistic similarity between the completed Belton and Coombe Abbey by Winde. Further evidence is a letter dated 1690, in which Winde recommends a plasterer and gives advice about the completion of the interiors.


          Whoever the architect, Belton follows closely the design of Clarendon House, completed in 1647. This great London townhouse (demolished circa 1683) has been one of the most admired buildings of its era due to "its elegant symmetry and confident and common-sensical design". Sir John Summerson has described Clarendon House as "the most influential house of its time among those who aimed at the grand manner" and Belton as "much the finest surviving example of its class." It is known that John and Alice Brownlow assembled one of the finest teams of craftsmen available at the time to work on the project. This dream team was headed by the master mason Wiliam Stanton who oversaw the project. His second in command John Thompson, had worked with Sir Christopher Wren on several of the latter's London churches, while the chief joiner John Sturges had worked at Chatsworth under William Talman. The wrought-ironworker John Warren worked under Stanton at Denham Place, Buckinghamshire, and the fine wrought iron gates and overthrow at Belton may be his. Thus so competent were the builders of Belton that Winde may have done little more than provide the original plans and drawings, leaving the interpretation to the on-site craftsmen. This theory is further demonstrated by the external appearance of the adjoining stable block. More provincial, and less masterful in proportion, it is known to have been entirely the work of Stanton.


          


          Architecture


          


          Ethos
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          The late 17th century in England was a time of great progress in design. Following the austere years of Commonwealth rule, a great flourishing and development in both architecture and the arts began after the restoration of the monarchy in 1660. Royalist exiles and wealthy young men who made the Grand Tour, returned home with new ideas often extravagant variations on classical themes. This was, for England, the dawn of the Baroque era. The new wave of architects such as Roger Pratt, John Webb, and Sir Christopher Wren were not just building vast edifices in Renaissance-inspired styles, but also transforming existing older houses. Representative of the utilisation of older houses is Coleshill House in Berkshire, where Pratt transformed the medieval, but now redundant, great hall into a classically inspired entrance hall complete with an imperial staircase. The reason the Great Hall was redundant was that employers now wished to live separately from their servants, no longer eating together in a Great Hall, and banishing from the principal parts of the house all evidence and odours of cooking and staff. Employers began to live in fine airy rooms, above the ground floor, with privacy from their servants, who were now confined, unless required, to specifically delegated floors often the ground and uppermost attic floors. This was a period of great social change in British history, and the educated prided themselves on enlightenment and elegance. While Belton is not in the Baroque style, it displays all the traits typical of the new tendencies.


          Belton was designed in the restrained almost Palladian-inspired architecture of the time immediately before the full emergence in England of the ornate Baroque. The general form this architecture took was of severely symmetrical, often rectangular houses, with a pediment over the central bays. This almost rigid concept was to influence the design of innumerable houses, including Belton. Later to be known as the Carolean style (from "Carolus," the Latin name for the reigning monarch Charles II), it was popular with the minor aristocracy and gentry for both their town and country houses until long after Charles II's death.


          Belton is built of the local Ancaster stone, with a lighter ashlar from Ketton for the quoining. The "H"-shaped plan was a design which became popular in the late Elizabethan period. However, by the late 16th century, domestic architecture had evolved further than the "one room deep" ranges of the earlier "H" plan houses, such as Montacute House. The new layout placed rooms back to back, creating a house two rooms deep. This became known as "double pile". As at Belton, this permitted rooms to be not just better lit and heated but also better accessed and related to each other, and with the greatest advantage of all greater privacy. On the construction side, the double room depth allowed the house to be more compact and under one, more easily constructed, roof, thus lowering building costs. Houses now had the appearance of being more solid, with more than just one or two facades.


          


          Design


          The plan of the rooms at Belton was pass for a grand house of its time. Following the Restoration and the influx of European ideas, it had become popular for large houses to follow the continental fashion of a suite of state rooms consisting of a withdrawing room, dressing room, and bedroom proceeding from either side of a central saloon or hall. These rooms were permanently reserved for use by a high ranking guest, such as a visiting monarch. While Belton does have a saloon at its centre, enfilades of state rooms of lessening grandeur do not flank it. The possible reason for this unusual layout is that, while the Brownlows possessed great wealth, their title was only a baronetcy, and their fortune was barely a century old. They would have been regarded as gentry, not aristocracy. As a result, building a suite of state rooms would have been in hope rather than anticipation of a royal guest. However, the lack of a fashionable and formal suite of state apartments and the Brownlows' lack of social credentials did not prevent a visit from King William III to the newly completed house in 1695. The King occupied the "Best bedchamber," a large room with an adjoining closet, directly above the saloon, leading directly from the second floor Great Dining Chamber.


          This design followed the older style of having reception rooms and bedrooms scattered over the two main floors. The layout used followed Roger Pratt's theory that guest and family rooms should be quite separate. As a consequence of this philosophy, the family occupied the rooms on the first and second floors of the west wing, while the great staircase rose to the east side of the house, with the best guest bedrooms in the east wing. The staircase was thus designed to be grand and imposing, forming part of the guest's state route from the Hall and Saloon on the first floor to the principal dining room and bedroom on the second. This older concept is more clearly exemplified at the Elizabethan Hardwick Hall in neighbouring Derbyshire.


          The principal entrance hall, reception and family bedrooms were placed on the first floor above a low semi-basement containing service rooms. The two principal entrances to the mansion in the centre of both the north and south facades were accessed by external staircases, originally a single broad flight on the north side and a double staircase on the south. These staircases have since been replaced by the simpler designs illustrated on the plan (right).


          The second floor has a matching fenestration, with windows of equal value to those on the first floor below. The very latest innovation, sash windows, was used on both floors. The semi-basement and attic storey used the more old-fashioned mullioned and transomed windows, indicating the lower status of the occupants of these floors. It was clearly emphasised from without that the two main floors of the house were purely for state and family use, and the staff and service areas were confined to the semi-basement and attic floors. This concept of keeping staff and domestic matters out of sight (when not required) was relatively new and had first been employed by Pratt in the design of Coleshill House in Berkshire. The contemporary social commentator of the day Roger North lauded back stairs, of which Belton has two examples (C and P on plan), as one of the most important inventions of his day.


          The principal room is the large Marble Hall (J) at the centre of the south front; this hall is the beginning of a grand procession of rooms, and corresponds to the former great Parlour or Saloon on the north front. The Marble Hall is flanked by the former Little Parlour (G, now the Tapestry Room) and the Great Staircase Hall (L), while the Saloon (H) is flanked by two withdrawing rooms (F, K). While the Marble Hall and Saloon were at the centre of a small enfilade of reception rooms, they were not intended to form the heart of a suite of state rooms in the Baroque fashion. Indeed, one of the most important rooms, the Great Dining Room (now the library), was quite separate on the floor above, directly above the Marble Hall. The bedrooms are arranged in individual suites on both floors of the two wings (E, R, etc.) which flank what is sometimes called the "state centre" of the house. The main staircase, set to one side of the Marble Hall, is one of the few things at Belton which is asymmetrically placed. It has a robust plaster-work ceiling incorporating the Brownlow crest by the London plasterer Edward Goudge, "now looked on as ye best master in England in his profession," William Winde reported in 1690.


          Bodily and spiritual needs were balanced symmetrically within the mansion: the kitchen (A) and the chapel (M) were both large two-storied halls, rising from the semi-basement to the first floor. This design not only provided a great and lofty space, but also allowed the servants to worship in the chapel without leaving the service floor, while their employers would worship from a private gallery (N), complete with fireplace, overlooking the chapel on the first floor.
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              The rooftop belvedere and cupola.
            

          


          One of the most Carolean features of the house is the balustrade and cupola surmounting the roof, another element introduced to English architecture by Roger Pratt. The cupola at Belton does not light a lofty domed hall, as is often the case in Europe, but houses a staircase which gives access to a large viewing platform on top of a lead roof, concealed from the ground by the balustrade which tops the more conventional and visible hipped roof. From this vantage point, the owners of Belton could admire the perfect symmetry of their avenues and formal gardens spreading from the house. This feature of the house was removed by the architect James Wyatt when he was modernising the house in the 18th century. It was restored to its original form in the 1870s by the 3rd Earl Brownlow.


          


          Interior and contents
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          Some of Belton's many rooms have been altered over the last 300 years both in use and design. One of the principal rooms, the Marble Hall (J), the first of the large reception rooms, serves as an entrance hall from the south entrance. By the time of Belton's conception, the great hall was no longer a place for the household to eat, but intended as a grand entrance to the house. The hall was originally hung with 28 portraits of Kings, Queens, and Emperors, from William the Conqueror to William III, intended to give the house an air of dynastic importance. The less numerous and far newer Brownlow family portraits were hung in the Great Dining Room immediately above. The room takes its name from the chequer board patterned floor of black and white marble tiles. The room is fully panelled in lime wood, and parts of the panelling contain embellishments attributed to Grinling Gibbons. In the early 19th century, this room, and some others, were re-modelled by Jeffry Wyatville, who in addition to graining and painting the panelling to imitate oak inserted fake doors in the panelling to balance real doors already in place.
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          The second of the principal reception rooms, the Saloon (H), opens from the Marble Hall. This large panelled room is on an axis to the avenues of the formal north gardens. Originally known as the Great Parlour, this has always been the chief reception room of the house. It retains its original marble fireplace and has an ornate plaster ceiling which is a Victorian copy of the original ceiling by the Carolean plasterer Edward Goudge. Today, the room is furnished with family portraits and furniture which date back to the ownership of the house by Lord Tyrconnel (1721 1754), Sir John Brownlow II's nephew. The centrepiece of the room is a large Aubusson carpet made in 1839 for the 1st Earl Brownlow.


          Either side of the Saloon are two smaller drawing rooms (F, K), which would originally have served as private withdrawing rooms from the more public activities which would have taken place in the Marble Hall and Saloon. One of these withdrawing rooms was transformed into the principal or state bedroom during the occupancy of Lord Tyrconnel in an attempt to create a more fashionable suite of Baroque state rooms. Ironically, when a queen ( Adelaide, widow of William IV) did next stay at Belton in 1840, the state bedroom was put back in its original location in the chamber above the Saloon now known as the Queen's Room.


          The final large reception room on the first floor is the Hondecoeter Room (A), so named because of the three huge oil paintings by Melchior d'Hondecoeter (1636 1695), depicting scenes of birds in courtyards, which are fitted into the neo-Carolean panelling. The panelling was introduced to the room by the 3rd Earl Brownlow in 1876. This room, furnished as the principal dining room of the mansion, was formed in 1808 from the upper part of the earlier kitchen which had originally risen two stories.


          The staircase hall (L) to the east of the marble hall is unusually placed at Belton, as in a house of this period one would expect to find the staircase in the hall. The stairs rise in three flights around the west, north, and east walls to the former Great Dining Room above the marble hall. Thus the staircase served as an important state procession link between the three principal reception rooms of the house. The Great Dining Room, now the Library, has been greatly altered and all traces of Carolean decoration removed, first by James Wyatt in 1778 when it was transformed into a drawing room with a vaulted ceiling, and again in 1876. when its use was again changed, this time to a library. The room contains some 6000 volumes, a superb examples of book collecting over 350 years. When Lord Tyrconnel died in 1754 a catalogue of his library identified almost 2,300 books. Almost all of these remain in the Belton library today.


          Leading from the Library is the Queen's Room, the former "Best Bed Chamber." This panelled room was redecorated in the early 19th century for the visit of Queen Adelaide. It contains the great canopied Rococo style bed in which the Queen slept, complete with the royal monogram "AR" (Adelaide Regina) embroidered on the bedhead. Other rooms on the second floor are mostly bedrooms, which include the Chinese Room with its original hand painted 18th century Chinese wallpaper, the yellow bedroom, and the Windsor Bedroom, so called following its use by the Duke of Windsor on his visits to Belton during the 1930s with his mistress Wallis Simpson. The 6th Baron Brownlow, the King's Lord-in-waiting became heavily involved in the abdication crisis of 1936. Today Belton has a permanent exhibition devoted to that event.


          


          Gardens and the park
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          In 1690, Sir John Brownlow was granted permission to enclose an area of 1000 acres (4 km) to transform into a park, with a grant to keep deer. There is evidence to suggest that some of this area had been a park since at least 1580. The park was laid out with avenues, including the still surviving Eastern Avenue which led east from the house. Brownlow also had a large pond or lake dug and planted 21,400 ash trees, 9,500 oak trees, and 614 fruit trees. It is thought that William Winde may have advised on the layout of the gardens. Closer to the house were a series of more formal gardens, including canal ponds bordered by plantations containing symmetrical walks resembling the " rond-points" introduced by the landscape gardener Andr Le Ntre.


          Sir John Brownlow was succeeded at Belton first by his brother, who was content to permit Brownlow's widow, Alice, to remain in occupation. She spent the remainder of her life at Belton arranging advantageous marriages for her five daughters. On her death in 1721, the house passed to her husband's nephew (and also his son-in-law) Sir John Brownlow III (late Viscount Tyrconnel). Tyrconnel, a dilettante of no great intellect, was responsible for many of the architectural features which survive in the park and garden. Between 1742 and 1751, he had constructed a series of follies, including a Gothic ruin, a cascade, and a prospect or belvedere known as the Belmount Tower. As built the tower had a small wing flanking each side.


          


          The 20th century


          In the last three decades of the 19th century the 3rd Earl Brownlow spent much time and money restoring Belton, and consequently the house entered the 20th century in a good state of repair and preservation. However, the 20th century was to present Belton and its estate with serious problems. These included the introduction of income tax and death duties which would leave the finances of the Brownlow family severely depleted.


          At the beginning of World War I, like many other British landowners, the 3rd Earl Brownlow offered his house and park to the Government for war service. The offer was accepted, and the largest and most drastic changes were made in the park since the time of Viscount Tyrconnel's folly building. In 1915 the home dept and training ground of the Machine Gun Corps were established in the southern part of Belton park. The lie of the land there, where the River Witham passes between the Lower Lincolnshire Limestone and the Upper Lias mudstone, lent itself to the development of the necessary firing ranges close to good communications by way of the Great North Road and the East Coast main line railway station at Grantham. The dept was closed in 1919, the site cleared and the land restored to Lord Brownlow in 1920. Little sign of the Machine Gun Corps's stay remains in the park, but links in the form of plaques and inscriptions can be followed from the south gate of Belton park to the memorial gate on the way from there to the town centre and in the north aisle of Grantham parish church.


          Belton again saw war service during World War II, when the park became home to the Royal Air Force Regiment, a newly formed unit within the RAF. Initially formed in 1942, the regiment soon moved to Belton where it was housed in nissen huts in the park.


          


          Late 20th century


          The years following World War I were severely testing for the owners of many great estates. The staff both indoor and outdoor, which had previously been plentiful, essential, and cheap, were now in short supply. Millions of men had left private service to join the army, and very few returned. Female domestic staff had been called up for war service in factories, and now realised there was an easier and better paid existence outside of the gates of the great country houses. With both fortunes and staff depleted many owners of country houses now fought a losing battle to retain them.


          Belton House remained relatively untouched during this period, largely owing to the failing fortunes of the Brownlow family. The 3rd Earl Brownlow (1844 1921) and his Countess lived for only a few months of the year at Belton, where they came for the fox-hunting, and divided the remainder of their time between their house in London and Ashridge, another country house in Hertfordshire. Ashridge, a huge Gothic revival pile, had come to the Brownlows in the 19th century through the Eggerton family. It was sold, with its art collection and furnishings, to pay the death duties arising on the death of the 3rd Earl in 1921. Hence Belton became the Brownlow's sole country home. Further death duties were incurred in 1927 on the death of the 3rd Earl's successor, his second cousin Adelbert Cust, 5th Baron Brownlow.
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              The National Trust, owner of the property, has produced a series of informative books on the subject of Belton House. This painting, which features on the cover of the 2006 version ( ISBN 1843592185), depicts Lord Tyrconnel (left) with his wife (seated in an invalid chair), and a cousin and her husband, in front of the south facade.
            

          


          In the ensuing period many thousands of country houses of great architectural value were demolished, or had whole wings razed to the ground. In 1955 alone one house was demolished every five days. In this respect Belton was fortunate to survive at all, as in addition to the family's problems, the house was now deteriorating to such an extent that in 1961 the 6th Baron employed the architect Francis Johnson to oversee a large restoration program lasting three years. Not only was the roof repaired but much of the panelling taken down and repaired, and new cornices installed. Also attempts were made to curtail serious infestations of dry rot. By the time of the death of the 6th Baron in 1978, and the again resultant death duties, coupled with the rising costs of the upkeep, Belton became too much for the Brownlow family.


          


          The National Trust


          The seventh Baron attempted to retain the house and estate by opening to the public. He successfully implemented an adventure playground in the nearby woods to attract families to the house as a tourist attraction. However, the financial difficulties were too great and in January, 1984, he transferred ownership of the house to the National Trust, a charitable body experienced in the management of such properties. The National Trust further purchased at a cost of eight million pounds the 1,317 acres (5.3 km) of parkland and much of the contents of the house. This was made possible by a grant from the National Heritage Memorial Fund


          The Trust quickly produced a guide book for the 1984 season and opened to the public. A priority was the establishment of a restaurant, which would not only augment the estate's income, but also encourage people to spend more time at Belton, and travel greater distances to visit. Though the house, its contents and out-buildings were in an adequate state of repair at the time of the gift, they have since become part of an ongoing program of conservation and restoration. At the same time the National Trust has introduced new features and attractions such as a silver exhibition which displays a collection of silver amassed by the Brownlow family, dating from 1698. Further revenue is raised from the use of the property as a filming location, and from licensing the Marble Hall and Tapestry Room for civil weddings, with receptions being held in the stables. The house is featured in BBC's 1988 adaptation of Moondial. and also as "Rosings Park" in the BBC's 1995 television version of Pride and Prejudice. Thus Belton House has entered the 21st century well equipped for its continued survival while still reflecting the glories of its historic past.


          


          Owners of Belton House
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              The tomb of Sir John Brownlow I and his wife Alice Pulteney. "...marble hands clasped everlastingly in mutual consolation for their childless marriage".
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              The funerary chapel of the owners of Belton House, in the parish church adjacent to the mansion's garden.
            

          


          Until its acceptance by the National Trust, Belton House was always in the ownership of the family of its builder, albeit often through tortuous descent following the failure of three generations to produce a son and heir. This caused the ownership to pass sideways and sometimes backwards through the female line.


          The owners of Belton are buried in the village of Belton's parish church close to the house. Their tombs are collectively one of the most complete sets of family memorials in England continuous generation to generation for almost 350 years. The earliest Brownlow buried here is the founder of the family fortune the lawyer Richard Brownlow (1555  1638), and one of the most recent is the 6th Baron Brownlow (1899 1978).


          The owners of Belton House have been:


          
            	Sir John Brownlow I (1594 1679) Bequeathed Belton to his great nephew John Brownlow II.


            	Sir John Brownlow II (1659 1697). Builder of Belton House


            	Sir William Brownlow (1665 1702). Brother of Sir John Brownlow II, permitted his widowed sister-in-law to retain Belton.


            	Sir John Brownlow III (1690 1754). Created Viscount Tyrconnel in 1718. Nephew and son-in-law of Sir John Brownlow II.


            	Sir John Cust (1718 1770). Speaker of the House of Commons and nephew of Tyrconnel.


            	Sir Brownlow Cust (1744 1807). Created Baron Brownlow in 1776. Son of Sir John Cust.


            	John, 2nd Baron Brownlow (1779 1853). Created 1st Earl Brownlow in 1815. Son of Sir Brownlow Cust.


            	John, (Eggerton-Cust), 2nd Earl Brownlow (1842 1867) Grandson of John, 2nd Baron Brownlow.


            	Adelbert, 3rd (and last) Earl Brownlow (1844 1921). Brother of John, 2nd Earl Brownlow.


            	Adelbert Salusbury Cockayne Cust, 5th Baron Brownlow (1867 1927). Second cousin of Adelbert, 3rd Earl Brownlow.


            	Perigrine Cust, 6th Baron Brownlow (1899 1978).


            	Edward Cust, 7th Baron Brownlow (born 1936).


            	The National Trust (1984 onwards).
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          Benazir Bhutto ( Sindhi: بينظير ڀٽو, Urdu: بینظیر بھٹو, IPA: [beːnəziːɾ bɦʊʈːoː]) ( June 21, 1953  December 27, 2007) was a Pakistani politician who chaired the Pakistan Peoples Party (PPP), a centre-left political party in Pakistan. Bhutto was the first woman elected to lead a Muslim state, having twice been Prime Minister of Pakistan (19881990; 19931996).


          Bhutto was the eldest child of former prime minister Zulfikar Ali Bhutto, a Pakistani of Sindhi descent ( Arain) and Shia Muslim by faith, and Begum Nusrat Bhutto, a Pakistani of Iranian-Kurdish descent, similarly Shia Muslim by faith. Her paternal grandfather was Sir Shah Nawaz Bhutto, who came to Larkana District in Sindh before the partition from his native town of Bhatto Kalan, which was situated in the Indian state of Haryana.


          Bhutto was sworn in for the first time in 1988 at the age of 35, but was removed from office 20 months later under the order of then- president Ghulam Ishaq Khan on grounds of alleged corruption. In 1993 Bhutto was re-elected but was again removed in 1996 on similar charges, this time by President Farooq Leghari. Bhutto went into self-imposed exile in Dubai in 1998.


          Bhutto returned to Pakistan on October 18, 2007, after reaching an understanding with President Pervez Musharraf by which she was granted amnesty and all corruption charges were withdrawn. She was assassinated on December 27, 2007, after departing a PPP rally in the Pakistani city of Rawalpindi, two weeks before the scheduled Pakistani general election of 2008 where she was a leading opposition candidate.


          


          Education and personal life


          Benazir Bhutto was born to Begum Nusrat Ispahani, and Zulfikar Ali Bhutto of a prominent Shia Muslim family of Larkana, in Karachi, Dominion of Pakistan, on June 21, 1953. She attended the Lady Jennings Nursery School and then the Convent of Jesus and Mary in Karachi. After two years of schooling at the Rawalpindi Presentation Convent, she was sent to the Jesus and Mary Convent at Murree. She passed her O-level examinations at the age of 15. She then went on to complete her A-Levels at the Karachi Grammar School.


          After completing her early education in Pakistan, she pursued her higher education in the United States. From 1969 to 1973 she attended Radcliffe College at Harvard University, where she obtained a Bachelor of Arts degree with cum laude honours comparative government. She was also elected to Phi Beta Kappa. Bhutto would later call her time at Harvard "four of the happiest years of my life" and said it formed "the very basis of [her] belief in democracy". As Prime Minister, she arranged a gift from the Pakistani government to Harvard Law School.


          The next phase of her education took place in the United Kingdom. Between 1973 and 1977 Bhutto studied Philosophy, Politics, and Economics at Lady Margaret Hall, Oxford, during which time she completed additional courses in International Law and Diplomacy. After LMH she attend St Catherine's College, Oxford and in December 1976 she was elected president of the Oxford Union, becoming the first Asian woman to head the prestigious debating society.


          On December 18, 1987, she married Asif Ali Zardari in Karachi. The couple had three children: Bilawal, Bakhtwar and Aseefa.


          


          Family


          Benazir Bhutto's father, former Prime Minister Zulfikar Ali Bhutto, was removed from office following a military coup in 1977 led by the then military chief General Muhammad Zia-ul-Haq, who imposed martial law but promised to hold elections within three months. But later, instead of fulfilling the promise of holding general elections, General Zia charged Mr. Bhutto with conspiring to murder the father of dissident politician Ahmed Raza Kasuri. Mr. Zulfikar Ali Bhutto was sentenced to death by the martial law court.


          Despite the accusation being "widely doubted by the public", and despite many clemency appeals from foreign leaders, Zulfikar Ali Bhutto was hanged on April 4, 1979. Appeals for clemency were dismissed by acting President General Zia. Benazir Bhutto and her mother were held in a "police camp" until the end of May, after the execution.


          In 1985, Benazir Bhutto's brother Shahnawaz was killed under suspicious circumstances in France. The killing of another of her brothers, Mir Murtaza, in 1996, contributed to destabilizing her second term as Prime Minister.


          


          Prime Minister
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          Bhutto, who had returned to Pakistan after completing her studies, found herself placed under house arrest in the wake of her father's imprisonment and subsequent execution. Having been allowed in 1984 to return to the United Kingdom, she became a leader in exile of the PPP, her father's party, though she was unable to make her political presence felt in Pakistan until after the death of General Muhammad Zia-ul-Haq. She had succeeded her mother as leader of the PPP and the pro-democracy opposition to the Zia-ul-Haq regime.


          On November 16, 1988, in the first open election in more than a decade, Bhutto's PPP won the largest bloc of seats in the National Assembly. Bhutto was sworn in as Prime Minister of a coalition government on December 2, becoming at age 35 the youngest personand the first womanto head the government of a Muslim-majority state in modern times. In 1989, she was awarded the Prize For Freedom by the Liberal International. Bhutto's accomplishments during this time were in initiatives for nationalist reform and modernization, that some conservatives characterized as Westernization. Bhutto's government was dismissed in 1990 following charges of corruption, for which she was never tried. Zia's protg Nawaz Sharif came to power after the October 1990 elections. She served as leader of the opposition while Sharif served as Prime Minister for the next three years.


          Elections were held again in October 1993 and her PPP coalition was victorious, returning Bhutto to office. She continued with her reform initiatives. In 1996, amidst various corruption scandals Bhutto was dismissed by then-president Farooq Leghari, who used the Eighth Amendment discretionary powers to dissolve the government. The Supreme Court affirmed President Leghari's dismissal in a 6-1 ruling. Criticism against Bhutto came from the Punjabi elites and powerful landlord families who opposed Bhutto. She blamed this opposition for the destabilization of Pakistan. Irshad Manji judged her attempts to modernize Pakistan a failure. Musharraf characterized Bhutto's terms as an "era of sham democracy" and others characterized her terms a period of corrupt, failed governments.


          


          Policies for women


          During the election campaigns the Bhutto government voiced its concern for women's social and health issues, including the issue of discrimination against women. Bhutto announced plans to establish women's police stations, courts, and women's development banks. Despite these plans, Bhutto did not propose any legislation to improve welfare services for women. During her election campaigns, she promised to repeal controversial laws (such as Hudood and Zina ordinances) that curtail the rights of women in Pakistan, but the party did not fulfill these promises during her tenures as Prime Minister, due to immense pressure from the opposition. Bhutto was pro-life and spoke forcefully against abortion, most notably at the International Conference on Population and Development in Cairo, where she accused the West of "seeking to impose adultery, abortion, sex education and other such matters on individuals, societies and religions which have their own social ethos."


          After Bhutto's stints as Prime Minister, during General Musharraf's regime, her party did initiate legislation to repeal the Zina ordinance. These efforts were defeated by the right-wing religious parties that dominated the legislatures at the time.


          Bhutto was an active and founding member of the Council of Women World Leaders, a network of current and former prime ministers and presidents.


          


          Policy on Taliban


          The Taliban took power in Kabul in September 1996. It was during Bhutto's rule that the Taliban gained prominence in Afghanistan. She, like many leaders at the time, viewed the Taliban as a group that could stabilize Afghanistan and enable trade access to the Central Asian republics, according to author Stephen Coll. He claims that like the United States, her government provided military and financial support for the Taliban, even sending a small unit of the Pakistani army into Afghanistan.


          More recently, she took an anti-Taliban stance, and condemned terrorist acts allegedly committed by the Taliban and their supporters.


          


          Charges of corruption


          French, Polish, Spanish, and Swiss documents have fueled the charges of corruption against Bhutto and her husband. Bhutto and her husband faced a number of legal proceedings, including a charge of laundering money through Swiss banks. Though never convicted, her husband, Asif Ali Zardari, spent eight years in prison on similar corruption charges. After being released on bail in 2004, Zardari suggested that his time in prison involved torture; human rights groups have supported his claim that his rights were violated.


          A 1998 New York Times investigative report claims that Pakistani investigators have documents that uncover a network of bank accounts, all linked to the family's lawyer in Switzerland, with Asif Zardari as the principal shareholder. According to the article, documents released by the French authorities indicated that Zardari offered exclusive rights to Dassault, a French aircraft manufacturer, to replace the air force's fighter jets in exchange for a 5% commission to be paid to a Swiss corporation controlled by Zardari. The article also said a Dubai company received an exclusive license to import gold into Pakistan for which Asif Zardari received payments of more than $10 million into his Dubai-based Citibank accounts. The owner of the company denied that he had made payments to Zardari and claims the documents were forged.


          Bhutto maintained that the charges levelled against her and her husband were purely political. An Auditor General of Pakistan (AGP) report supports Bhutto's claim. It presents information suggesting that Benazir Bhutto was ousted from power in 1990 as a result of a witch hunt approved by then-president Ghulam Ishaq Khan. The AGP report says Khan illegally paid legal advisers 28 million rupees to file 19 corruption cases against Bhutto and her husband in 1990-92.


          Yet the assets held by Bhutto and her husband continue to be scrutinized and speculated about. The prosecutors have alleged that their Swiss bank accounts contain 740 million. Zardari also bought a neo- Tudor mansion and estate worth over 4 million in Surrey, England, UK. The Pakistani investigations have tied other overseas properties to Zardari's family. These include a $2.5 million manor in Normandy owned by Zardari's parents, who had modest assets at the time of his marriage. Bhutto denied holding substantive overseas assets.


          


          Switzerland


          On July 23, 1998, the Swiss Government handed over documents to the government of Pakistan which relate to corruption allegations against Benazir Bhutto and her husband. The documents included a formal charge of money laundering by Swiss authorities against Zardari. The Pakistani government had been conducting a wide-ranging inquiry to account for more than $13.7 million frozen by Swiss authorities in 1997 that was allegedly stashed in banks by Bhutto and her husband. The Pakistani government recently filed criminal charges against Bhutto in an effort to track down an estimated $1.5 billion she and her husband are alleged to have received in a variety of criminal enterprises. The documents suggest that the money Zardari was alleged to have laundered was accessible to Benazir Bhutto and had been used to buy a diamond necklace for over $175,000. The PPP has responded by flatly denying the charges, suggesting that Swiss authorities have been misled by false evidence provided by the Government of Pakistan.


          On August 6, 2003, Swiss magistrates found Bhutto and her husband guilty of money laundering. They were given six-month suspended jail terms, fined $50,000 each and were ordered to pay $11 million to the Pakistani government. The six-year trial concluded that Bhutto and Zardari deposited in Swiss accounts $10 million given to them by a Swiss company in exchange for a contract in Pakistan. The couple said they would appeal. The Pakistani investigators say Zardari opened a Citibank account in Geneva in 1995 through which they say he passed some $40 million of the $100 million he received in payoffs from foreign companies doing business in Pakistan. In October 2007, Daniel Zappelli, chief prosecutor of the canton of Geneva, said he received the conclusions of a money laundering investigation against former Pakistani Prime Minister Benazir Bhutto on October 29, but it was unclear whether there would be any further legal action against her in Switzerland.


          


          Poland


          The Polish Government has given Pakistan 500 pages of documentation relating to corruption allegations against Benazir Bhutto and her husband. These charges are in regard to the purchase of 8,000 tractors in a 1997 deal. According to Pakistani officials, the Polish papers contain details of illegal commissions paid by the tractor company in return for agreeing to their contract. It was alleged that the arrangement "skimmed" Rs 103mn rupees ($2 million) in kickbacks. "The documentary evidence received from Poland confirms the scheme of kickbacks laid out by Asif Zardari and Benazir Bhutto in the name of (the) launching of Awami tractor scheme", APP said. Bhutto and Asif Ali Zardari allegedly received a 7.15% commission on the purchase through their front men, Jens Schlegelmilch and Didier Plantin of Dargal S.A., who received about $1.969 million for supplying 5,900 Ursus tractors.


          


          France


          Potentially the most lucrative deal alleged in the documents involved the effort by Dassault Aviation, a French military contractor. French authorities indicated in 1998 that Bhutto's husband, Zardari, offered exclusive rights to Dassault to replace the air forces fighter jets in exchange for a five percent commission to be paid to a corporation in Switzerland controlled by Zardari.


          At the time, French corruption laws forbade bribery of French officials but permitted payoffs to foreign officials, and even made the payoffs tax-deductible in France. However, France changed this law in 2000.


          


          Western Asia


          In the largest single payment investigators have uncovered, a gold bullion dealer in Western Asia was alleged to have deposited at least $10 million into one of Zardari's accounts after the Bhutto government gave him a monopoly on gold imports that sustained Pakistan's jewelery industry. The money was allegedly deposited into Zardari's Citibank account in Dubai. Pakistan's Arabian Sea coast, stretching from Karachi to the border with Iran, has long been a gold smugglers' haven. Until the beginning of Bhutto's second term, the trade, running into hundreds of millions of dollars a year, was unregulated, with slivers of gold called biscuits, and larger weights in bullion, carried on planes and boats that travel between the Persian Gulf and the largely unguarded Pakistani coast.


          Shortly after Bhutto returned as prime minister in 1993, a Pakistani bullion trader in Dubai, Abdul Razzak Yaqub, proposed a deal: in return for the exclusive right to import gold, Razzak would help the government regularize the trade. In November 1994, Pakistan's Commerce Ministry wrote to Razzak informing him that he had been granted a license that made him, for at least the next two years, Pakistan's sole authorized gold importer. In an interview in his office in Dubai, Razzak acknowledged that he had used the license to import more than $500 million in gold into Pakistan, and that he had travelled to Islamabad several times to meet with Bhutto and Zardari. But he denied that there had been any corruption or secret deals. "I have not paid a single cent to Zardari," he said. Razzak claims that someone in Pakistan who wished to destroy his reputation had contrived to have his company wrongly identified as the depositor. "Somebody in the bank has cooperated with my enemies to make false documents," he said.


          Bhutto's niece and others have publicly accused Bhutto of complicity in the killing of her brother Murtaza Bhutto in 1996 by uniformed police officers while she was Prime Minister.


          


          Early 2000s in exile


          In 2002, Pakistani president Pervez Musharraf amended Pakistan's constitution to ban prime ministers from serving more than two terms. This disqualified Bhutto from ever holding the office again. This move was widely considered to be a direct attack on former prime ministers Benazir Bhutto and Nawaz Sharif. On August 3, 2003, Bhutto became a member of Minhaj ul Quran International (an international Muslim educational and welfare organization).


          While living in Dubai, United Arab Emirates, she cared for her three children and her mother, who was suffering from Alzheimer's disease, traveling to give lectures and keeping in touch with the PPP's supporters. They were reunited with her husband in December 2004 after more than five years. In 2006, Interpol issued a request for the arrest of Bhutto and her husband on corruption charges, at the request of Pakistan. The Bhuttos questioned the legality of the requests in a letter to Interpol. On January 27, 2007, she was invited by the United States to speak to President George W. Bush and Congressional and State Department officials. Bhutto appeared as a panellist on the BBC TV programme Question Time in the UK in March 2007. She has also appeared on BBC current affairs programme Newsnight on several occasions. She rebuffed comments made by Muhammad Ijaz-ul-Haq in May 2007 regarding the knighthood of Salman Rushdie, citing that he was calling for the assassination of foreign citizens.


          Bhutto had declared her intention to return to Pakistan within 2007, which she did, in spite of Musharraf's statements of May 2007 about not allowing her to return ahead of the country's general election, due late 2007 or early 2008. It was speculated that she may have been offered the office of Prime Minister again.


          Arthur Herman, a U.S. historian, in a controversial letter published in The Wall Street Journal on June 14, 2007, in response to an article by Bhutto highly critical of the president and his policies, described her as "One of the most incompetent leaders in the history of South Asia", and asserted that she and other elites in Pakistan hate Musharraf because he was a muhajir, the son of one of millions of Indian Muslims who fled to Pakistan during partition in 1947. Herman claimed, "Although it was muhajirs who agitated for the creation of Pakistan in the first place, many native Pakistanis view them with contempt and treat them as third-class citizens."


          Nonetheless, by mid-2007, the US appeared to be pushing for a deal in which Musharraf would remain as president but step down as military head, and either Bhutto or one of her nominees would become prime minister.


          On July 11, 2007, the Associated Press, in an article about the possible aftermath of the Red Mosque incident, wrote:


          
            Benazir Bhutto, the former prime minister and opposition leader expected by many to return from exile and join Musharraf in a power-sharing deal after year-end general elections, praised him for taking a tough line on the Red Mosque. I'm glad there was no cease-fire with the militants in the mosque because cease-fires simply embolden the militants," she told Britain's Sky TV on Tuesday. "There will be a backlash, but at some time we have to stop appeasing the militants."

          


          This remark about the Red Mosque was seen with dismay in Pakistan as reportedly hundreds of young students were burned to death and remains are untraceable and cases are being heard in Pakistani supreme court as a missing persons issue. This and subsequent support for Musharaf led Elder Bhutto's comrades like Khar to criticize her publicly.


          Bhutto however advised Musharraf in an early phase of the latter's quarrel with the Chief Justice, to restore him. Her PPP did not capitalize on its CEC member, Aitzaz Ahsan, the chief Barrister for the Chief Justice, in successful restoration. Rather he was seen as a rival and was isolated.


          [bookmark: 2002_election]


          2002 election


          The Bhutto-led PPP secured the highest number of votes (28.42%) and eighty seats (23.16%) in the national assembly in the October 2002 general elections. Pakistan Muslim League (N) (PML-N) managed to win eighteen seats only. Some of the elected candidates of PPP formed a faction of their own, calling it PPP-Patriots which was being led by Makhdoom Faisal Saleh Hayat, the former leader of Bhutto-led PPP. They later formed a coalition government with Musharraf's party, PML-Q.


          


          Return to Pakistan and assassination attempts


          


          Possible deal with the Musharraf Government


          In mid-2002 Musharraf implemented a two-term limit on Prime Ministers. Both Bhutto and Musharraf's other chief rival, Nawaz Sharif, have already served two terms as Prime Minister. Musharraf's allies in parliament, especially the PMLQ, are unlikely to reverse the changes to allow Prime Ministers to seek third terms, nor to make particular exceptions for either Bhutto or Sharif.


          In July 2007, some of Bhutto's frozen funds were released. Bhutto continued to face significant charges of corruption. In an 8 August 2007 interview with the Canadian Broadcasting Corporation, Bhutto revealed the meeting focused on her desire to return to Pakistan for the 2008 elections, and of Musharraf retaining the Presidency with Bhutto as Prime Minister. On August 29, 2007, Bhutto announced that Musharraf would step down as chief of the army. On 1 September Bhutto vowed to return to Pakistan "very soon", regardless of whether or not she reached a power-sharing deal with Musharraf before then.


          On September 17, 2007, Bhutto accused Musharraf's allies of pushing Pakistan into crisis by their refusal to permit democratic reforms and power-sharing. A nine-member panel of Supreme Court judges deliberated on six petitions (including one from Jamaat-e-Islami, Pakistan's largest Islamic group) asserting that Musharraf be disqualified from contending for the presidency of Pakistan. Bhutto stated that her party could join one of the opposition groups, potentially that of Nawaz Sharif. Attorney-general Malik Mohammed Qayyum stated that, pendente lite, the Election Commission was "reluctant" to announce the schedule for the presidential vote. Bhutto's party's Farhatullah Babar stated that the Constitution of Pakistan could bar Musharraf from being elected again because he was already chief of the army: "As Gen. Musharraf was disqualified from contesting for President, he has prevailed upon the Election Commission to arbitrarily and illegally tamper with the Constitution of Pakistan."


          Musharraf prepared to switch to a strictly civilian role by resigning from his position as commander-in-chief of the armed forces. He still faced other legal obstacles to running for re-election. On October 2, 2007, Gen. Musharraf named Lt. Gen. Ashfaq Kayani, as vice chief of the army starting October 8 with the intent that if Musharraf won the presidency and resigned his military post, Kayani would become chief of the army. Meanwhile, Minister Sheikh Rashid Ahmed stated that officials agreed to grant Benazir Bhutto amnesty versus pending corruption charges. She has emphasized the smooth transition and return to civilian rule and has asked Pervez Musharaf to shed uniform. On October 5, 2007, Musharraf signed the National Reconciliation Ordinance, giving amnesty to Bhutto and other political leadersexcept exiled former premier Nawaz Sharifin all court cases against them, including all corruption charges. The Ordinance came a day before Musharraf faced the crucial presidential poll. Both Bhutto's opposition party, the PPP, and the ruling PMLQ, were involved in negotiations beforehand about the deal. In return, Bhutto and the PPP agreed not to boycott the Presidential election. On October 6, 2007, Musharraf won a parliamentary election for President. However, the Supreme Court ruled that no winner can be officially proclaimed until it finishes deciding on whether it was legal for Musharraf to run for President while remaining Army General. Bhutto's PPP party did not join the other opposition parties' boycott of the election, but did abstain from voting. Later, Bhutto demanded security coverage on-par with the President's. Bhutto also contracted foreign security firms for her protection.


          


          Return
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          Bhutto was well aware of the risk to her own life that might result from her return from exile to campaign for the leadership position. In an interview on September 28, 2007, with reporter Wolf Blitzer of CNN, she readily admitted the possibility of attack on herself.


          After eight years in exile in Dubai and London, Bhutto returned to Karachi on October 18, 2007, to prepare for the 2008 national elections.


          En route to a rally in Karachi on October 18, 2007, two explosions occurred shortly after Bhutto had landed and left Jinnah International Airport. She was not injured but the explosions, later found to be a suicide-bomb attack, killed 136 people and injured at least 450. The dead included at least 50 of the security guards from her PPP who had formed a human chain around her truck to keep potential bombers away, as well as 6 police officers. A number of senior officials were injured. Bhutto, after nearly 10 hours of the parade through Karachi, ducked back down into the steel command centre to remove her sandals from her swollen feet, moments before the bomb went off. She was escorted unharmed from the scene.


          Bhutto later claimed that she had warned the Pakistani government that suicide bomb squads would target her upon her return to Pakistan and that the government had failed to act. She was careful not to blame Pervez Musharraf for the attacks, accusing instead "certain individuals [within the government] who abuse their positions, who abuse their powers" to advance the cause of Islamic militants. Shortly after the attempt on her life, Bhutto wrote a letter to Musharraf naming four persons whom she suspected of carrying out the attack. Those named included Chaudhry Pervaiz Elahi, a rival PML-Q politician and chief minister of Pakistan's Punjab province, Hamid Gul, former director of the Inter-Services Intelligence, and Ijaz Shah, the director general of the Intelligence Bureau, another of the countrys intelligence agencies. All those named are close associates of General Musharraf. Bhutto has a long history of accusing parts of the government, particularly Pakistans premier military intelligence agencies, of working against her and her party because they oppose her liberal, secular agenda. Bhutto claimed that the ISI has for decades backed militant Islamic groups in Kashmir and in Afghanistan. She was protected by her vehicle and a "human cordon" of supporters who had anticipated suicide attacks and formed a chain around her to prevent potential bombers from getting near her. The total number of injured, according to PPP sources, stood at 1000, with at least 160 dead (The New York Times claims 134 dead and about 450 injured).


          A few days later, Bhutto's lawyer Senator Farooq H. Naik said he received a letter threatening to kill his client. The letter also claims to have links with al-Qaeda and followers of Osama bin Laden.
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          2007 State of Emergency and response


          On November 3, 2007, President Pervez Musharraf declared a state of emergency, citing actions by the Supreme Court of Pakistan and religious extremism in the nation. Bhutto returned to the country, interrupting a visit to family in Dubai. She was greeted by supporters chanting slogans at the airport. After staying in her plane for several hours she was driven to her home in Lahore, accompanied by hundreds of supporters. While acknowledging that Pakistan faced a political crisis, she noted that Musharraf's declaration of emergency, unless lifted, would make it very difficult to have fair elections. She commented that "The extremists need a dictatorship, and dictatorship needs extremists."


          On November 8, 2007, Bhutto was placed under house arrest just a few hours before she was due to lead and address a rally against the state of emergency.


          During a telephone interview with National Public Radio in the United States, Ms. Bhutto said "I have freedom of movement within the house. I don't have freedom of movement outside the house. They've got a heavy police force inside the house, and we've got a very heavy police force - 4,000 policemen around the four walls of my house, 1,000 on each. They've even entered the neighbors' house. And I was just telling one of the policemen, I said 'should you be here after us? Shouldn't you be looking for Osama bin Laden?' And he said, 'I'm sorry, ma'am, this is our job. We're just doing what we are told.'"


          The following day, the Pakistani government announced that Bhutto's arrest warrant had been withdrawn and that she would be free to travel and to appear at public rallies. However, leaders of other opposition political parties remained prohibited from speaking in public.


          


          Preparation for 2008 elections


          On November 24, 2007, Bhutto filed her nomination papers for January's Parliamentary elections; two days later, she filed papers in the Larkana constituency for two regular seats. She did so as former Pakistani Prime Minister Nawaz Sharif, following seven years of exile in Saudi Arabia, made his much-contested return to Pakistan and bid for candidacy.


          When sworn in again on November 30, 2007, this time as a civilian president after relinquishing his post as military chief, Musharraf announced his plan to lift the Pakistan's state of emergency rule on December 16. Bhutto welcomed the announcement and launched a manifesto outlining her party's domestic issues. Bhutto told journalists in Islamabad that her party, the PPP, would focus on "the five E's": employment, education, energy, environment, equality.


          On December 4, 2007, Bhutto met with Nawaz Sharif to publicize their demand that Musharraf fulfill his promise to lift the state of emergency before January's parliamentary elections, threatening to boycott the vote if he failed to comply. They promised to assemble a committee which would present to Musharraf the list of demands upon which their participation in the election was contingent.


          On December 8, 2007, three unidentified gunmen stormed Bhutto's PPP office in the southern western province of Baluchistan. Three of Bhutto's supporters were killed.


          


          Assassination


          On December 27, 2007, Bhutto was killed while leaving a campaign rally for the PPP at Liaquat National Bagh, where she had given a spirited address to party supporters in the run-up to the January 2008 parliamentary elections. After entering her bulletproof vehicle, Bhutto stood up through its sunroof to wave to the crowds. At this point, a gunman fired shots at her and subsequently explosives were detonated near the vehicle killing approximately 20 people. Bhutto was critically wounded and was rushed to Rawalpindi General Hospital. She was taken into surgery at 17:35 local time, and pronounced dead at 18:16.


          Bhutto's body was flown to her hometown of Garhi Khuda Bakhsh in Larkana District, Sindh, and was buried next to her father in the family mausoleum at a ceremony attended by hundreds of thousands of mourners.


          There was some disagreement about the exact cause of death. Bhutto's husband refused to permit an autopsy or post-mortem examination to be carried out. On December 28, 2007, the Interior Ministry of Pakistan stated that "Bhutto was killed when she tried to duck back into the vehicle, and the shock waves from the blast knocked her head into a lever attached to the sunroof, fracturing her skull". However, a hospital spokesman stated earlier that she had suffered shrapnel wounds to the head and that this was the cause of her death. Bhutto's aides have also disputed the Interior Ministry's account.. On December 31st, CNN posted the alleged emergency room admission report as a PDF file. The document appears to have been signed by all the admitting physicians and notes that no object was found inside the wound.


          Al-Qaeda commander Mustafa Abu al-Yazid claimed responsibility for the attack, describing Bhutto as "the most precious American asset." The Pakistani government also stated that it had proof that al-Qaeda was behind the assassination. A report for CNN stated: "the Interior Ministry also earlier told Pakistan's Geo TV that the suicide bomber belonged to Lashkar i Jhangvi  an al-Qaeda-linked militant group that the government has blamed for hundreds of killings". The government of Pakistan claimed Baitullah Mehsud was the mastermind behind the assassination. Lashkar i Jhangvi, a Wahabi Muslim extremist organization affiliated with al-Qaeda that also attempted in 1999 to assassinate former Prime Minister Nawaz Sharif, is alleged to have been responsible for the killing of the 54-year-old Bhutto along with approximately 20 bystanders, however this is vigorously disputed by the Bhutto family, by the PPP that Bhutto had headed and by Baitullah Mehsud. On January 3, 2008, President Musharraf officially denied participating in the assassination of Benazir Bhutto as well as failing to provide her proper security.


          


          Reaction in Pakistan


          After the assassination, there were initially a number of riots resulting in approximately 20 deaths, of whom three were police officers. Around 250 cars were burnt; angry and upset supporters of Bhutto threw rocks outside the hospital where she was being held.. Through December 29, 2007, the Pakistani government said rioters had wrecked nine election offices, 176 banks, 34 gas stations, 72 train cars, 18 rail stations, and hundreds of cars and shops. Nawaz Sharif, the leader of the rival opposition party Pakistan Muslim League (N), stated that "This is a tragedy for her party, and a tragedy for our party and the entire nation." President Musharraf decreed a three-day period of mourning.


          On December 30, 2007, at a news conference following a meeting of the PPP leadership, Bhutto's widower Asif Ali Zardari and son Bilawal Bhutto Zardari announced that 19-year-old Bilawal will succeed his mother as titular head of the party, with his father effectively running the party until his son completes his studies at Christ Church, Oxford. "When I return, I promise to lead the party as my mother wanted me to," Bilawal said. The PPP called for parliamentary elections to take place as scheduled on January 8, 2008, and Asif Ali Zardari said that vice-chair Makhdoom Amin Fahim would probably be the party's candidate for prime minister. (Bilawal is not of legal age to stand for parliament.)


          On December 30, Bhutto's political party, the Pakistan Peoples Party (PPP), called for the UK Government and the United Nations to help conduct the investigation of her death. Bilawal Bhutto Zardari has been appointed chairman of his late mother's opposition political party in Pakistan. Bilawal is only 19 years old. On February 5, 2008 the PPP released Ms. Bhutto's political will which she wrote two weeks before returning to Pakistan and only 12 weeks before she was killed, stating that her husband Asif Ali Zardari would be the leader of the party, until a new leader is elected.


          


          International reaction


          The international reaction to Bhutto's assassination was of strong condemnation across the international community. The UN Security Council held an emergency meeting and unanimously condemned the assassination. Arab League Secretary General Amr Moussa stated that, "We condemn this assassination and terrorist act, and pray for God Almighty to bless her soul." India's Prime Minister Manmohan Singh said he was "deeply shocked and horrified to hear of the heinous assassination of Mrs. Benazir Bhutto. [...] My heartfelt condolences go to her family and the people of Pakistan who have suffered a grievous blow." British Prime Minister Gordon Brown stated, "Benazir Bhutto may have been killed by terrorists but the terrorists must not be allowed to kill democracy in Pakistan and this atrocity strengthens our resolve that terrorists will not win there, here or anywhere in the world." European Commission President Jos Manuel Barroso condemned the assassination as "an attack against democracy and against Pakistan," and "[hopes] that Pakistan will remain firmly on track for return to democratic civilian rule." U.S. President George W. Bush condemned the assassination as a "cowardly act by murderous extremists," and encouraged Pakistan to "honour Benazir Bhutto's memory by continuing with the democratic process for which she so bravely gave her life." Vatican Secretary of State Tarcisio Bertone expressed the sadness of Pope Benedict XVI, saying that "the Holy Father expresses sentiments of deep sympathy and spiritual closeness to the members of her family and to the entire Pakistani nation." Chinese Foreign Ministry spokesperson Qin Gang said that China was "shocked at the killing of Pakistan's opposition leader Benazir Bhutto" and "strongly condemns the terrorist attack."


          


          Scotland Yard investigation


          British detectives were asked by the Pakistan Government to investigate the assassination. Although expressing reservations as to the difficulty in investigating due to the crime scene having been hosed down and Asif Zardari refusing permission for a post mortem, they announced on 8 February 2008 that Benazir Bhutto had been killed by impact with the knob on the sun roof following the bomb explosion.
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          At the time of Bhutto's death, the manuscript for her third book, to be called Reconciliation: Islam, Democracy and the West, had been received by HarperCollins. The book, written with Mark Siegel, was published in February 2008.
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          Bengali or Bangla ( IPA: [ˈbaŋla] ) is an Indo-Aryan language of the eastern Indian subcontinent, evolved from the Magadhi Prakrit, Pāli and Sanskrit languages.


          Bengali is native to the region of eastern South Asia known as Bengal, which comprises present day Bangladesh and the Indian state of West Bengal. With nearly 230 million total speakers, Bengali is one of the most spoken languages (ranking 5th or 6th in the world). Bengali is the primary language spoken in Bangladesh and is the second most spoken language in India. Along with Assamese, it is geographically the most eastern of the Indo-Iranian languages.


          The Bangla language, with its long and rich literary tradition, serves to bind together a culturally diverse region. In 1952, when Bangladesh used to be East Pakistan, this strong sense of identity led to the Bengali Language Movement, in which several people braved bullets and died on February 21. This day has now been declared as the International Mother Language Day.


          


          History


          Like other Eastern Indo-Aryan languages, Bangla arose from the eastern Middle Indic languages of the Indian subcontinent. Magadhi Prakrit, the earliest recorded spoken language in the region and the language of the Buddha, had evolved into Ardhamagadhi ("Half Magadhi") in the early part of the first millennium CE. Ardhamagadhi, as with all of the Prakrits of North India, began to give way to what are called Apabhramsa languages just before the turn of the first millennium. The local Apabhramsa language of the eastern subcontinent, Purvi Apabhramsa or Apabhramsa Abahatta, eventually evolved into regional dialects, which in turn formed three groups: the Bihari languages, the Oriya languages, and the Bengali-Assamese languages. Some argue for much earlier points of divergencegoing back to even 500 CE but the language was not static; different varieties coexisted and authors often wrote in multiple dialects. For example, Magadhi Prakrit is believed to have evolved into Apabhramsa Abahatta around the 6th century which competed with Bengali for a period of time.


          Usually three periods are identified in the history of Bangla:


          
            	Old Bangla (900/1000 CE1400 CE)texts include Charyapada, devotional songs; emergence of pronouns Ami, tumi, etc; verb inflections -ila, -iba, etc. Oriya and Assamese branch out in this period.


            	Middle Bangla (14001800 CE)major texts of the period include Chandidas's Srikrishnakirtan; elision of word-final  sound; spread of compound verbs; Persian influence. Some scholars further divide this period into early and late middle periods.


            	New Bangla (since 1800 CE)shortening of verbs and pronouns, among other changes (e.g. tahar  tar "his"/"her"; koriyachhil  korechhilo he/she had done).

          


          Historically closer to Pali, Bengali saw an increase in Sanskrit influence during the Middle Bengali ( Chaitanya era), and also during the Bengal Renaissance. Of the modern Indo-European languages in South Asia, Bengali and Marathi maintain a largely Sanskrit vocabulary base while Hindi and others such as Punjabi are more influenced by Arabic and Persian.
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          Until the 18th century, there was no attempt to document the grammar for Bengali. The first written Bengali dictionary/grammar, Vocabolario em idioma Bengalla, e Portuguez dividido em duas partes, was written by the Portuguese missionary Manoel da Assumpcam between 1734 and 1742 while he was serving in Bhawal. Nathaniel Brassey Halhed, a British grammarian, wrote a modern Bengali grammar(A Grammar of the Bengal Language (1778)) that used Bengali types in print for the first time. Raja Ram Mohan Roy, the great Bengali Reformer, also wrote a "Grammar of the Bengali Language" (1832).


          During this period, the Choltibhasha form, using simplified inflections and other changes, was emerging from Shadhubhasha (older form) as the form of choice for written Bengali.


          Bengali was the focus, in 195152, of the Bengali Language Movement (Bhasha Andolon) in what was then East Pakistan (now Bangladesh). Although Bengali speakers were more numerous in the population of Pakistan, Urdu was legislated as the sole national language. On February 21, 1952, protesting students and activists walked into military and police fire in Dhaka University and three young students and several others were killed. Subsequently, UNESCO has declared 21 February as International Mother Language Day. In a separate event in May 1961, police in Silchar, India, killed eleven people who were protesting legislation that mandated the use of the Assamese language.


          


          Geographical distribution


          
            [image: The native geographic extent of Bengali]

            
              The native geographic extent of Bengali
            

          


          Bengali is native to the region of eastern South Asia known as Bengal, which comprises Bangladesh and the Indian state of West Bengal. Around 98% of the total population of Bangladesh speak Bengali as a native language. There are also significant Bengali-speaking communities in immigrant populations in the Middle East, West and Malaysia.


          


          Official status


          Bengali is the national and official language of Bangladesh and one of the 23 official languages recognised by the Republic of India. It is the official language of the state of West Bengal and the co-official language of the state of Tripura, Cachar, Karimganj and Hailakandi Districts of southern Assam and the union territory of Andaman and Nicobar Islands. Bengali speakers make the majority in Neil Island and Havelock Island. It was made an official language of Sierra Leone in order to honour the Bangladeshi peacekeeping force from the United Nations stationed there. It is also the co-official language of Assam, which has three predominantly Sylheti-speaking districts of southern Assam: Silchar, Karimganj, and Hailakandi. The national anthems of both India and Bangladesh were written in Bengali by Rabindranath Tagore.


          


          Dialects


          Regional variation in spoken Bengali constitutes a dialect continuum. Linguist Suniti Kumar Chatterjee grouped these dialects into four large clusters  Rarh, Banga, Kamarupa and Varendra; but many alternative grouping schemes have also been proposed. The south-western dialects (Rarh) form the basis of standard colloquial Bengali, while Bangali is the dominant dialect group in Bangladesh. In the dialects prevalent in much of eastern and south-eastern Bengal ( Barisal, Chittagong, Dhaka and Sylhet divisions of Bangladesh), many of the stops and affricates heard in West Bengal are pronounced as fricatives. Western palato-alveolar affricates চ [ tʃ], ছ [ tʃʰ], জ [[dʒ]] correspond to eastern চʻ [ts], ছ় [s], জʻ [dz]~[[z]]. The influence of Tibeto-Burman languages on the phonology of Eastern Bengali is seen through the lack of nasalized vowels. Some variants of Bengali, particularly Chittagonian and Chakma Bengali, have contrastive tone; differences in the pitch of the speaker's voice can distinguish words.


          Rajbangsi, Kharia Thar and Mal Paharia are closely related to Western Bengali dialects, but are typically classified as separate languages. Similarly, Hajong is considered a separate language, although it shares similarities to Northern Bengali dialects.


          During the standardization of Bengali in the late 19th and early 20th century, the cultural centre of Bengal was its capital Kolkata (then Calcutta). What is accepted as the standard form today in both West Bengal and Bangladesh is based on the West-Central dialect of Nadia, a district located near Kolkata. There are cases where speakers of Standard Bengali in West Bengal will use a different word than a speaker of Standard Bengali in Bangladesh, even though both words are of native Bengali descent. For example, nun (salt) in the west corresponds to lbon in the east.


          


          Spoken and literary varieties


          Bengali exhibits diglossia between the written and spoken forms of the language. Two styles of writing, involving somewhat different vocabularies and syntax, have emerged:


          
            	Shadhubhasha (সাধু shadhu = 'chaste' or 'sage'; ভাষা bhasha = 'language') was the written language with longer verb inflections and more of a Sanskrit-derived (তৎসম ttshm) vocabulary. Songs such as India's national anthem Jana Gana Mana (by Rabindranath Tagore) and national song Vande Mātaram (by Bankim Chandra Chattopadhyay) were composed in Shadhubhasha. However, use of Shadhubhasha in modern writing is negligible, except when it is used deliberately to achieve some effect.


            	Choltibhasha (চলতিভাষা ) or Cholitobhasha (চলিত cholito = 'current' or 'running') , known by linguists as Manno Cholit Bangla (Standard Current Bangla), is a written Bengali style exhibiting a preponderance colloquial idiom and shortened verb forms, and is the standard for written Bengali now. This form came into vogue towards the turn of the 19th century, promoted by the writings of Peary Chand Mitra ( Alaler Gharer Dulal, 1857), Pramatha Chowdhury (Sabujpatra, 1914) and in the later writings of Rabindranath Tagore. It is modeled on the dialect spoken in the Shantipur region in Nadia district, West Bengal. This form of Bengali is often referred to as the "Nadia standard" or "Shantipuri bangla".

          


          Linguistically, cholit bangla is derived from sadhu bangla through two successive standard linguistic transformations.


          While most writings are carried out in cholit bangla, spoken dialects exhibit a far greater variety. South-eastern West Bengal, including Kolkata, speak in manno cholit bangla. Other parts of West Bengal and west Bangladesh speak in dialects that are minor variations, such as the Medinipur dialect characterised by some unique words and constructions. However, areas of Bangladesh, particularly the Chittagong region, speak in a dialect that bears very little superficial resemblance to manno cholit bangla, including an entirely different vocabulary. The difference is so much that a person from West Bengal will be very hard pressed to understand even a single sentence in a passage of this dialect. This is known as the Bongali sublanguage, or more informally as Chattagram bangla. Writers (such as Manik Bandopadhyay in Padmanodir Majhi) have used the Bongali dialect in writing conversations. Though formal spoken Bengali is modeled on manno cholit bangla, the majority of Bengalis are able to communicate in more than one variety  often, speakers are fluent in choltibhasha and one or more Regional dialects.


          Even in Standard Bengali, vocabulary items often divide along the split between the Muslim populace and the Hindu populace. Due to cultural and religious traditions, Hindus and Muslims might use, respectively, Sanskrit-derived and Perso-Arabic words. Some examples of lexical alternation between these two forms are:


          
            	hello: nmoshkar (S) corresponds to assalamualaikum/slamalikum (A)


            	invitation: nimontron/nimontonno (S) corresponds to daoat (A)


            	paternal uncle: kaka (S) corresponds to chacha (S/Hindi)


            	water: jol (D) corresponds to pani (S)

          


          (here S = derived from Sanskrit, D = deshi; A = derived from Arabic)


          


          Writing system


          


          The Bengali writing system is not purely alphabet-based such as the Latin script. Rather, it is written in the Bengali abugida, a variant of the Eastern Nagari script used throughout Bangladesh and eastern India. It is believed to have evolved from a modified Brahmic script around 1000 CE, and is similar to the Devanagari abugida used for Sanskrit and many modern Indic languages such as Hindi. It has particularly close historical relationships with the Assamese script and the Oriya script (although the latter is not evident in appearance). The Bengali abugida is a cursive script with eleven graphemes or signs denoting the independent form of nine vowels and two diphthongs, and thirty-nine signs denoting the consonants with the so called "inherent" vowels. The concept of capitalization is absent in Bengali writing system. There is no variation in initial, medial and final forms as in the Arabic script. The letters run from left to right on a horizontal line, and spaces are used to separate orthographic words.


          Although the consonant signs are presented as segments in the basic inventory of the Bengali script, they are actually orthographically syllabic in nature. Every consonant sign has the vowel অ [ɔ] (or sometimes the vowel ও [o]) "embedded" or "inherent" in it. For example, the basic consonant sign ম is pronounced [mɔ] in isolation. The same ম can represent the sounds [mɔ] or [mo] when used in a word, as in মত [mɔt̪] "opinion" and মন [mon] "mind", respectively, with no added symbol for the vowels [ɔ] and [o].


          A consonant sound followed by some vowel sound other than [ɔ] is orthographically realized by using a variety of vowel allographs above, below, before, after, or around the consonant sign, thus forming the ubiquitous consonant-vowel ligature. These allographs, called kars (cf. Hindi matras) are dependent vowel forms and cannot stand on their own. For example, the graph মি [mi] represents the consonant [m] followed by the vowel [i], where [i] is represented as the allograph ি and is placed before the default consonant sign. Similarly, the graphs মা [ma], মী [mi], মু [mu], মূ [mu], মৃ [mri], মে [me]/[m], মৈ [moj], মো [mo] and মৌ [mow] represent the same consonant ম combined with seven other vowels and two diphthongs. It should be noted that in these consonant-vowel ligatures, the so-called "inherent" vowel is expunged from the consonant, but the basic consonant sign ম does not indicate this change.


          To emphatically represent a consonant sound without any inherent vowel attached to it, a special diacritic, called the hshonto (্), may be added below the basic consonant sign (as in ম্ [m]). This diacritic, however, is not common, and is chiefly employed as a guide to pronunciation.


          Three other commonly used diacritics in the Bengali are the superposed chndrobindu (ঁ), denoting a suprasegmental for nasalization of vowels (as in চাঁদ [tʃd] "moon"), the postposed onushshr (ং) indicating the velar nasal [ŋ] (as in বাংলা [baŋla] "Bengali") and the postposed bishrgo (ঃ) indicating the voiceless glottal fricative [h] (as in উঃ! [uh] "ouch!").


          The vowel signs in Bengali can take two forms: the independent form found in the basic inventory of the script and the dependent, abridged, allograph form (as discussed above). To represent a vowel in isolation from any preceding or following consonant, the independent form of the vowel is used. For example, in মই [moj] "ladder" and in ইলিশ [iliʃ] "Hilsa fish", the independent form of the vowel ই is used (cf. the dependent form ি). A vowel at the beginning of a word is always realized using its independent form.


          The Bengali consonant clusters (যুক্তাক্ষর juktakkhor in Bengali) are usually realized as ligatures, where the consonant which comes first is put on top of or to the left of the one that immediately follows. In these ligatures, the shapes of the constituent consonant signs are often contracted and sometimes even distorted beyond recognition. In Bengali writing system, there are nearly 285 such ligatures denoting consonant clusters. Many of their shapes have to be learned by rote. Recently, in a bid to lessen this burden on young learners, efforts have been made by educational institutions in the two main Bengali-speaking regions (West Bengal and Bangladesh) to address the opaque nature of many consonant clusters, and as a result, modern Bengali textbooks are beginning to contain more and more "transparent" graphical forms of consonant clusters, in which the constituent consonants of a cluster are readily apparent from the graphical form. However, since this change is not as widespread and is not being followed as uniformly in the rest of the Bengali printed literature, today's Bengali-learning children will possibly have to learn to recognize both the new "transparent" and the old "opaque" forms, which ultimately amounts to an increase in learning burden.


          Bengali punctuation marks, apart from the daŗi (|), the Bengali equivalent of a full stop, have been adopted from Western scripts and their usage is similar.


          Whereas in western scripts (Latin, Cyrillic, etc.) the letter-forms stand on an invisible baseline, the Bengali letter-forms hang from a visible horizontal headstroke called the matra (not to be confused with its Hindi cognate matra, which denotes the dependent forms of Hindi vowels). The presence and absence of this matra can be important. For example, the letter ত [tɔ] and the numeral ৩ "3" are distinguishable only by the presence or absence of the matra, as is the case between the consonant cluster ত্র [trɔ] and the independent vowel এ [e]. The letter-forms also employ the concepts of letter-width and letter-height (the vertical space between the visible matra and an invisible baseline).
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              Signature of Rabindranath Tagore  an example of penmanship in Bengali.
            

          


          


          Spelling-to-pronunciation inconsistencies


          In spite of some modifications in the nineteenth century, the Bengali spelling system continues to be based on the one used for Sanskrit, and thus does not take into account some sound mergers that have occurred in the spoken language. For example, there are three letters (শ, ষ, and স) for the voiceless palato-alveolar fricative [ʃ], although the letter স does retain the voiceless alveolar fricative [s] sound when used in certain consonant conjuncts as in স্খলন [skʰɔlon] "fall", স্পন্দন [spɔndon] "beat", etc. There are two letters (জ and য) for the voiced postalveolar affricate [dʒ] as well. What was once pronounced and written as a retroflex nasal ণ [ɳ] is now pronounced as an alveolar [n] (unless conjoined with another retroflex consonant such as ট, ঠ, ড and ঢ), although the spelling does not reflect this change. The near-open front unrounded vowel [] is orthographically realized by multiple means, as seen in the following examples: এত [t̪o] "so much", এ্যাকাডেমী [kademi] "academy", অ্যামিবা [miba] "amoeba", দেখা [d̪kha] "to see", ব্যস্ত [bst̪o] "busy", ব্যাকরণ [bkɔron] "grammar".


          The realization of the inherent vowel can be another source of confusion. The vowel can be phonetically realized as [ɔ] or [o] depending on the word, and its omission is seldom indicated, as in the final consonant in কম [kɔm] "less".


          Many consonant clusters have different sounds than their constituent consonants. For example, the combination of the consonants ক্ [k] and ষ [ʃɔ] is graphically realized as ক্ষ and is pronounced [kʰːo] (as in রুক্ষ [rukʰːo] "rugged") or [kʰo] (as in ক্ষতি [kʰot̪i] "loss") or even [kʰɔ] (as in ক্ষমতা [kʰɔmot̪a] "power"), depending on the position of the cluster in a word. The Bengali writing system is, therefore, not always a true guide to pronunciation.


          For a detailed list of these inconsistencies, consult Bengali script.


          


          Uses in other languages


          The Bengali script, with a few small modifications, is also used for writing Assamese. Other related languages in the region also make use of the Bengali alphabet. Meitei, a Sino-Tibetan language used in the Indian state of Manipur, has been written in the Bengali abugida for centuries, though Meitei Mayek (the Meitei abugida) has been promoted in recent times. The script has been adopted for writing the Sylheti language as well, replacing the use of the old Sylheti Nagori script.


          


          Romanization


          Several conventions exist for writing Indic languages including Bengali in the Latin script, including "International Alphabet of Sanskrit Transliteration" or IAST (based on diacritics), "Indian languages Transliteration" or ITRANS (uses upper case alphabets suited for ASCII keyboards), and the National Library at Calcutta romanization.


          In the context of Bangla Romanization, it is important to distinguish between transliteration from transcription. Transliteration is orthographically accurate (i.e. the original spelling can be recovered), whereas transcription is phonetically accurate (the pronunciation can be reproduced). Since English does not have the sounds of Bangla, and since pronunciation does not completely reflect the spellings, being faithful to both is not possible.


          Although it might be desirable to use a transliteration scheme where the original Bangla orthography is recoverable from the Latin text, Bangla words are currently Romanized on Wikipedia mixed a phonemic transcription, where the pronunciation is represented with no reference to how it is written. The Wikipedia Romanization is given in the table below, with the IPA transcriptions as used above.


          
            
              	
                
                  
                    Vowels
                  

                  
                    	

                    	Front

                    	Central

                    	Back
                  


                  
                    	High

                    	i

                    	

                    	u
                  


                  
                    	High-mid

                    	e

                    	

                    	o
                  


                  
                    	Low-mid

                    	

                    	

                    	
                  


                  
                    	Low

                    	

                    	a

                    	
                  

                

              

              	
                
                  
                    Consonants
                  

                  
                    	

                    	Labial

                    	Dental

                    	Apico-

                    Alveolar

                    	Apico-

                    Postalveolar

                    	Lamino-

                    Postalveolar

                    	Velar

                    	Glottal
                  


                  
                    	Voiceless

                    stops

                    	p

                    f

                    	t

                    th

                    	

                    	ţ

                    ţh

                    	ch

                    chh

                    	k

                    kh

                    	
                  


                  
                    	Voiced

                    stops

                    	b

                    bh

                    	d

                    dh

                    	

                    	đ

                    đh

                    	j

                    jh

                    	g

                    gh

                    	
                  


                  
                    	Voiceless

                    fricatives

                    	

                    	

                    	s

                    	

                    	sh

                    	

                    	h
                  


                  
                    	Nasals

                    	m

                    	

                    	n

                    	

                    	

                    	ng

                    	
                  


                  
                    	Liquids

                    	

                    	

                    	l, r

                    	ŗ

                    	

                    	

                    	
                  

                

              
            

          


          


          Sounds


          The phonemic inventory of Bengali consists of 29 consonants and 14 vowels, including the seven nasalized vowels. An approximate phonetic scheme is set out below in International Phonetic Alphabet.
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                    	Dental

                    	Apico-
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                    	Apico-

                    Postalveolar

                    	Lamino-

                    Postalveolar

                    	Velar

                    	Glottal
                  


                  
                    	Voiceless

                    stops

                    	p

                    pʰ

                    	t̪

                    t̪ʰ

                    	

                    	ʈ

                    ʈʰ

                    	ʧ

                    ʧʰ

                    	k

                    kʰ

                    	
                  


                  
                    	Voiced

                    stops

                    	b

                    bʰ

                    	d̪
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                    fricatives
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                    	ɦ
                  


                  
                    	Nasals
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          Diphthongs


          Magadhan languages such as Bengali are known for their wide variety of diphthongs, or combinations of vowels occurring within the same syllable. Several vowel combinations can be considered true monosyllabic diphthongs, made up of the main vowel (the nucleus) and the trailing vowel (the off-glide). Almost all other vowel combinations are possible, but only across two adjacent syllables, such as the disyllabic vowel combination [u.a] in কুয়া kua "well". As many as 25 vowel combinations can be found, but some of the more recent combinations have not passed through the stage between two syllables and a diphthongal monosyllable.


          
            
              Diphthongs
            

            
              	IPA

              	Transliteration

              	Example
            


            
              	/ij/

              	ii

              	nii "I take"
            


            
              	/iw/

              	iu

              	biubhl "upset"
            


            
              	/ej/

              	ei

              	nei "there is not"
            


            
              	/ee̯/

              	ee

              	khee "having eaten"
            


            
              	/ew/

              	eu

              	đheu "wave"
            


            
              	/eo̯/

              	eo

              	kheona "do not eat"
            


            
              	/e̯/

              	e

              	ne "she takes"
            


            
              	/o̯/

              	o

              	no "you take"
            


            
              	/aj/

              	ai

              	pai "I find"
            


            
              	/ae̯/

              	ae

              	pae "she finds"
            


            
              	/aw/

              	au

              	pau "sliced bread"
            


            
              	/ao̯/

              	ao

              	pao "you find"
            


            
              	/ɔe̯/

              	e

              	ne "she is not"
            


            
              	/ɔo̯/

              	o

              	no "you are not"
            


            
              	/oj/

              	oi

              	noi "I am not"
            


            
              	/oe̯/

              	oe

              	dhoe "she washes"
            


            
              	/oo̯/

              	oo

              	dhoo "you wash"
            


            
              	/ow/

              	ou

              	nouka "boat"
            


            
              	/uj/

              	ui

              	dhui "I wash"
            

          


          


          Stress


          In standard Bengali, stress is predominantly initial. Bengali words are virtually all trochaic; the primary stress falls on the initial syllable of the word, while secondary stress often falls on all odd-numbered syllables thereafter, giving strings such as sh-ho-jo-gi-ta "cooperation", where the boldface represents primary and secondary stress. The first syllable carries the greatest stress, with the third carrying a somewhat weaker stress, and all following odd-numbered syllables carrying very weak stress. However in words borrowed from Sanskrit, the root syllable is stressed, causing them to be out of harmony with native Bengali words.


          Adding prefixes to a word typically shifts the stress to the left. For example, while the word shob-bho "civilized" carries the primary stress on the first syllable [shob], adding the negative prefix [-] creates -shob-bho "uncivilized", where the primary stress is now on the newly-added first syllable অ . In any case, word-stress does not alter the meaning of a word and is always subsidiary to sentence-stress.


          


          Intonation


          For Bengali words, intonation or pitch of voice has minor significance, apart from a few isolated cases. However in sentences intonation does play a significant role. In a simple declarative sentence, most words and/or phrases in Bengali carry a rising tone, with the exception of the last word in the sentence, which only carries a low tone. This intonational pattern creates a musical tone to the typical Bengali sentence, with low and high tones alternating until the final drop in pitch to mark the end of the sentence.


          In sentences involving focused words and/or phrases, the rising tones only last until the focused word; all following words carry a low tone. This intonation pattern extends to wh-questions, as wh-words are normally considered to be focused. In yes-no questions, the rising tones may be more exaggerated, and most importantly, the final syllable of the final word in the sentence takes a high falling tone instead of a flat low tone.


          


          Vowel length


          Vowel length is not contrastive in Bengali; all else equal, there is no meaningful distinction between a " short vowel" and a " long vowel", unlike the situation in many other Indic languages. However, when morpheme boundaries come into play, vowel length can sometimes distinguish otherwise homophonous words. This is due to the fact that open monosyllables (i.e. words that are made up of only one syllable, with that syllable ending in the main vowel and not a consonant) have somewhat longer vowels than other syllable types. For example, the vowel in cha: "tea" is somewhat longer than the first vowel in chaţa "licking", as cha: is a word with only one syllable, and no final consonant. (The long vowel is marked with a colon: in these examples.) The suffix ţa "the" can be added to cha: to form cha:ţa "the tea". Even when another morpheme is attached to cha:, the long vowel is preserved. Knowing this fact, some interesting cases of apparent vowel length distinction can be found. In general Bengali vowels tend to stay away from extreme vowel articulation.


          Furthermore, using a form of reduplication called "echo reduplication", the long vowel in cha: can be copied into the reduplicant ţa:, giving cha:ţa: "tea and all that comes with it". Thus, in addition to cha:ţa "the tea" (long first vowel) and chaţa "licking" (no long vowels), we have cha:ţa: "tea and all that comes with it" (both long vowels).


          


          Consonant clusters


          Native Bengali (tdbhbo) words do not allow initial consonant clusters; the maximum syllabic structure is CVC (i.e. one vowel flanked by a consonant on each side). Many speakers of Bengali restrict their phonology to this pattern, even when using Sanskrit or English borrowings, such as গেরাম geram (CV.CVC) for গ্রাম gram (CCVC) "village" or ইস্কুল iskul (VC.CVC) for স্কুল skul (CCVC) "school".


          Sanskrit (তৎসম ttshmo) words borrowed into Bengali, however, possess a wide range of clusters, expanding the maximum syllable structure to CCCVC. Some of these clusters, such as the mr in মৃত্যু mrittu "death" or the sp in স্পষ্ট spshţo "clear", have become extremely common, and can be considered legal consonant clusters in Bengali. English and other foreign (বিদেশী bideshi) borrowings add even more cluster types into the Bengali inventory, further increasing the syllable capacity to CCCVCCCC, as commonly-used loanwords such as ট্রেন ţren "train" and গ্লাস glash "glass" are now even included in leading Bengali dictionaries.


          Final consonant clusters are rare in Bengali. Most final consonant clusters were borrowed into Bengali from English, as in লিফ্ট lifţ "lift, elevator" and ব্যাংক bņk "bank". However, final clusters do exist in some native Bengali words, although rarely in standard pronunciation. One example of a final cluster in a standard Bengali word would be গঞ্জ gnj, which is found in names of hundreds of cities and towns across Bengal, including নবাবগঞ্জ Nbabgnj and মানিকগঞ্জ Manikgnj. Some nonstandard varieties of Bengali make use of final clusters quite often. For example, in some Purbo (eastern) dialects, final consonant clusters consisting of a nasal and its corresponding oral stop are common, as in চান্দ chand "moon". The Standard Bengali equivalent of chand would be চাঁদ chd, with a nasalized vowel instead of the final cluster.


          


          Grammar


          Bengali nouns are not assigned gender, which leads to minimal changing of adjectives ( inflection). However, nouns and pronouns are highly declined (altered depending on their function in a sentence) into four cases while verbs are heavily conjugated.


          As a consequence, unlike Hindi, Bengali verbs do not change form depending on the gender of the nouns.


          


          Word order


          As a Head-Final language, Bengali follows Subject Object Verb word order, although variations to this theme are common. Bengali makes use of postpositions, as opposed to the prepositions used in English and other European languages. Determiners follow the noun, while numerals, adjectives, and possessors precede the noun.


          Yes-no questions do not require any change to the basic word order; instead, the low (L) tone of the final syllable in the utterance is replaced with a falling (HL) tone. Additionally optional particles (e.g. কি -ki, না -na, etc.) are often encliticized onto the first or last word of a yes-no question.


          Wh-questions are formed by fronting the wh-word to focus position, which is typically the first or second word in the utterance.


          


          Nouns


          Nouns and pronouns are inflected for case, including nominative, objective, genitive (possessive), and locative. The case marking pattern for each noun being inflected depends on the noun's degree of animacy. When a definite article such as -টা -ţa (singular) or -গুলা -gula (plural) is added, as in the tables below, nouns are also inflected for number.


          
            
              	
                
                  
                    Singular Noun Inflection
                  

                  
                    	

                    	Animate

                    	Inanimate
                  


                  
                    	Nominative

                    	ছাত্রটা

                    chhatro-ţa

                    the student

                    	জুতাটা

                    juta-ţa

                    the shoe
                  


                  
                    	Objective

                    	ছাত্রটাকে

                    chhatro-ţa-ke

                    the student

                    	জুতাটা

                    juta-ţa

                    the shoe
                  


                  
                    	Genitive

                    	ছাত্রটার

                    chhatro-ţa-r

                    the student's

                    	জুতাটার

                    juta-ţa-r

                    the shoe's
                  


                  
                    	Locative

                    	-

                    	জুতাটায়

                    juta-ţa-(t)e

                    on/in the shoe
                  

                

              

              	
                
                  
                    Plural Noun Inflection
                  

                  
                    	

                    	Animate

                    	Inanimate
                  


                  
                    	Nominative

                    	ছাত্ররা

                    chhatro-ra

                    the students

                    	জুতাগুলা

                    juta-gula

                    the shoes
                  


                  
                    	Objective

                    	ছাত্রদের(কে)

                    chhatro-der(ke)

                    the students

                    	জুতাগুলা

                    juta-gula

                    the shoes
                  


                  
                    	Genitive

                    	ছাত্রদের

                    chhatro-der

                    the students'

                    	জুতাগুলার

                    juta-gula-r

                    the shoes'
                  


                  
                    	Locative

                    	-

                    	জুতাগুলাতে

                    juta-gula-te

                    on/in the shoes
                  

                

              
            

          


          When counted, nouns take one of a small set of measure words. As in many East Asian languages (e.g. Chinese, Japanese, Thai, etc.), nouns in Bengali cannot be counted by adding the numeral directly adjacent to the noun. The noun's measure word (MW) must be used between the numeral and the noun. Most nouns take the generic measure word -টা -ţa, though other measure words indicate semantic classes (e.g. -জন -jon for humans).


          
            
              Measure Words
            

            
              	Bengali

              	Bengali transliteration

              	Literal translation

              	English translation
            


            
              	নয়টা গরু

              	Ne-ţa goru

              	Nine-MW cow

              	Nine cows
            


            
              	কয়টা বালিশ

              	Ke-ţa balish

              	How many-MW pillow

              	How many pillows
            


            
              	অনেকজন লোক

              	nek-jon lok

              	Many-MW person

              	Many people
            


            
              	চার-পাঁচজন শিক্ষক

              	Char-pch-jon shikkhk

              	Four-five-MW teacher

              	Four or five teachers
            

          


          Measuring nouns in Bengali without their corresponding measure words (e.g. আট বিড়াল aţ biŗal instead of আটটা বিড়াল aţ-ţa biŗal "eight cats") would typically be considered ungrammatical. However, when the semantic class of the noun is understood from the measure word, the noun is often omitted and only the measure word is used, e.g. শুধু একজন থাকবে। Shudhu k-jon thakbe. (lit. "Only one-MW will remain.") would be understood to mean "Only one person will remain.", given the semantic class implicit in -জন -jon.


          In this sense, all nouns in Bengali, unlike most other Indo-European languages, are similar to mass nouns.


          


          Verbs


          Verbs divide into two classes: finite and non-finite. Non-finite verbs have no inflection for tense or person, while finite verbs are fully inflected for person (first, second, third), tense (present, past, future), aspect (simple, perfect, progressive), and honour (intimate, familiar, and formal), but not for number. Conditional, imperative, and other special inflections for mood can replace the tense and aspect suffixes. The number of inflections on many verb roots can total more than 200.


          Inflectional suffixes in the morphology of Bengali vary from region to region, along with minor differences in syntax.


          Bengali differs from most Indo-Aryan Languages in the zero copula, where the copula or connective be is often missing in the present tense. Thus "he is a teacher" is she shikkhk, (literally "he teacher"). In this respect, Bengali is similar to Russian and Hungarian.


          


          Vocabulary


          
            [image: Sources of Bengali wordsTôtshômo (Sanskrit Reborrowings)Tôdbhôbo (Native)Bideshi (Foreign Borrowings)]

            
              Sources of Bengali wordsTtshmo (Sanskrit Reborrowings)Tdbhbo (Native)Bideshi (Foreign Borrowings)
            

          


          Bengali has as many as 100,000 separate words, of which 50,000 (67%) are considered ttshmo (direct reborrowings from Sanskrit), 21,100 (28%) are tdbhbo (derived from Sanskrit words), and the rest being bideshi (foreign) and deshi words.


          However, these figures do not take into account the fact that a large proportion of these words are archaic or highly technical, minimizing their actual usage. The productive vocabulary used in modern literary works, in fact, is made up mostly (67%) of tdbhbo words, while ttshmo only make up 25% of the total. Deshi and Bideshi words together make up the remaining 8% of the vocabulary used in modern Bengali literature.


          Due to centuries of contact with Europeans, Mughals, Arabs, Turks, Persians, Afghans, and East Asians, Bengali has incorporated many words from foreign languages. The most common borrowings from foreign languages come from three different kinds of contact. Close contact with neighboring peoples facilitated the borrowing of words from Hindi, Assamese and several indigenous Austroasiatic languages (like Santali). of Bengal. After centuries of invasions from Persia and the Middle East, numerous Persian, Arabic, Turkish, and Pashtun words were absorbed into Bengali. Portuguese, French, Dutch and English words were later additions during the colonial period.


          
            Retrieved from " http://en.wikipedia.org/wiki/Bengali_language"
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              	Ben-Hur
            


            
              	[image: ]

              Film poster
            


            
              	Directed by

              	William Wyler
            


            
              	Producedby

              	Sam Zimbalist

              William Wyler
            


            
              	Writtenby

              	Karl Tunberg,

              Gore Vidal (uncredited),

              Christopher Fry (uncredited)
            


            
              	Starring

              	Charlton Heston,

              Jack Hawkins,

              Haya Harareet,

              Stephen Boyd,

              Hugh Griffith
            


            
              	Musicby

              	Mikls Rzsa
            


            
              	Distributedby

              	Metro-Goldwyn-Mayer
            


            
              	Releasedate(s)

              	[image: Flag of the United Kingdom] December 16, 1959
            


            
              	Running time

              	212 min.
            


            
              	Language

              	English
            


            
              	Budget

              	$15,000,000 (approx. $109,000,000 [2006])
            


            
              	IMDb profile
            

          


          Ben-Hur is a 1959 epic film directed by William Wyler, and is the most popular live-action version of Lew Wallace's novel, Ben-Hur: A Tale of the Christ (1880). It stars Charlton Heston as Judah Ben-Hur and Stephen Boyd as Messala. It premiered at Loews Theatre in New York City on November 18, 1959. The film went on to win eleven Academy Awards, including Best Picture, a feat equaled only by Titanic (1997) and The Lord of the Rings: Return of the King (2003).


          


          Plot


          Template:Spoiler Judah Ben-Hur is a rich Jewish prince and merchant in Jerusalem at the beginning of the 1st century. Preceding the arrival of a new governor, Judah Ben-Hur's childhood friend Messala arrives as military commanding officer of the Roman legions. At first Judah and Messala are happy to meet after years apart, but their different political views separate them; Messala believes in the glory of Rome and worldly imperial power, while Judah is devoted to his faith and Jewish nationalism. During the welcome parade for the governor, a roofing tile falls down from Judah's house and startles the governor's horse, nearly killing him. Although Messala knows that it was an accident, in order to intimidate the restive Jewish populace by punishing a powerful local family and good friend, he sends Judah to the galleys and throws his mother and sister into prison. Judah swears to come back and take revenge. En route to the sea, Judah is denied water when his slave gang arrives at Nazareth. He collapses, having lost the will to live, when an as-yet unknown Jesus Christ gives him water and a motivation to survive.


          
            Image:Heston and boyd.jpg

            
              Judah Ben-Hur (Charlton Heston) and Messala (Stephen Boyd).
            

          


          After three years as a galley slave, the ship to which Judah is assigned becomes the flagship of Quintus Arrius, sent by the Emperor to destroy a fleet of Macedonian pirates. Judah's new commander notices his resolve and will to survive, although he declines the offer to transfer to Arrius' gladiatorial team, declaring that God will aid him. The Roman armada attacks the pirates and his galley is sunk, but Judah manages to save the life of Arrius. They are soon rescued and Arrius adopts Judah as his son. Thus regaining his freedom and wealth, and having learned Roman ways (including becoming an expert charioteer), he eventually returns to Judea. Soon the Arab sheik Ilderin hires Ben-Hur to drive his chariot and Judah defeats Messala in a chariot race before the governor of Judea, Pontius Pilate. Messala, who attempts to cheat his way to victory, is mortally wounded in the race, but tells Judah where he can find his mother and sister: In the "valley of the lepers," as they had contracted leprosy while in prison. Although he has accomplished his goal of revenge on Messala, Judah's soul remains tormented.


          The film is subtitled "A Tale of the Christ", and it is at this point that Jesus's presence is substantially increased. After Judah sees his mother and sister in the leper colony, Judah's love interest Esther witnesses the Sermon on the Mount. She tells Judah about it; they take his mother and sister to see Jesus, but they cannot get near him, as his trial has begun. Judah attempts to give Jesus water during his march to Calvary, echoing Jesus's kindness to him, but is shoved away by the guards. Judah witnesses the crucifixion. His mother and sister are healed by a miracle, as are his own heart and soul. He tells his family that as he heard Jesus talk of forgiveness while on the cross, saying, "I felt His voice take the sword out of my hand". The film begins with the Magi visiting the infant Jesus, and ends with the empty crosses of Calvary in the background and a shepherd and his flock (a prominent Judeo-Christian symbol) in the foreground.


          Template:Endspoiler


          


          Cast


          
            
              	Actor

              	Role
            


            
              	Charlton Heston

              	Judah Ben-Hur
            


            
              	Jack Hawkins

              	Quintus Arrius
            


            
              	Haya Harareet

              	Esther
            


            
              	Stephen Boyd

              	Messala
            


            
              	Hugh Griffith

              	Sheik Ilderim
            


            
              	Martha Scott

              	Miriam
            


            
              	Cathy O'Donnell

              	Tirzah
            


            
              	Sam Jaffe

              	Simonides
            


            
              	Finlay Currie

              	Balthasar, and narrator of pre-credits sequence
            


            
              	Terence Longdon

              	Drusus, Messala's assistant
            


            
              	Frank Thring

              	Pontius Pilate
            


            
              	Claude Heater

              	Jesus (uncredited)
            

          


          


          Production


          


          Financing


          Ben-Hur was an extremely expensive production, requiring 300 sets scattered over 340 acres (1.4 km). Its production was a gamble made by MGM to save itself from bankruptcy at $15 million; the gamble paid off when it earned a whopping total (in its time) of $75 million.


          


          Aspect ratio


          The movie was filmed in a process known as " MGM Camera 65", 65mm negative stock from which was made into a 70mm anamorphic print with an aspect ratio of 2.76:1, one of the widest prints ever made, having a width of almost three times its height. A special lens which produced a 1.25X compression was used along with a 65mm negative (whose normal aspect ratio was 2.20:1) to produce this extremely wide aspect ratio. This allowed for spectacular panoramic shots in addition to six-channel audio. In practice, however, "Camera 65" prints were shown in an aspect ratio of 2.5:1 on most screens, so that theaters were not required to install new, wider screens or curtail the height of screens already installed.


          


          


          Casting


          Many other men were offered the role of Ben-Hur before Charlton Heston. Burt Lancaster claimed he turned down the role of Judah Ben-Hur because he "didn't like the violent morals in the story". Paul Newman turned it down because he said he didn't have the legs to wear a tunic. Rock Hudson was also offered the role.


          Out of respect, the face of Jesus is never shown. He was played by an old friend of director Wyler, Claude Heater, who received no credit for his only film role.


          


          The chariot race


          Even by current standards, the chariot race in Ben-Hur is considered to be one of the most spectacular action sequences ever filmed. Filmed at Cinecitt Studios outside Rome long before the advent of computer-generated effects, it took over three months to complete, using 8000 extras on the largest film set ever built, some 18 acres (73,000m). Eighteen chariots were built, with half being used for practice. The race took five weeks to film. Tour buses visited the set every hour.


          The large "island" in the middle of the stadium is fictional. It was designed to aid filmmaking, since a backdrop of a stone wall is cheaper to film than a backdrop of thousands of extras. In a real stadium, such an island would prevent spectators from viewing the race properly.


          Charlton Heston spent four weeks learning how to drive a chariot. He was taught by the stunt crew, who offered to teach the entire cast, but Heston and Boyd were the only ones who took them up on the offer (Boyd had to learn in just two weeks, due to his late casting). At the beginning of the chariot race, Heston shook the reins and nothing happened; the horses remained motionless. Finally someone way up on top of the set yelled, "Giddy-up!" The horses then roared into action, and Heston was flung backward off the chariot.


          To give the scene more impact and realism, three lifelike dummies were placed at key points in the race to give the appearance of men being run over by chariots. Most notable is the stand-in dummy for Stephen Boyd's Messala that gets tangled up under the horses, getting battered by their hooves. This resulted in one of the most grisly death scenes in motion pictures at this time and shocked audiences.


          There are several urban legends surrounding the chariot sequence, one of which states that a stuntman died during filming. Stuntman Nosher Powell claims in his autobiography, "We had a stunt man killed in the third week, and it happened right in front of me. You saw it, too, because the cameras kept turning and it's in the movie". There is no conclusive evidence to back up Powell's claim and it has been adamantly denied by director William Wyler, who states that neither man nor horse was injured in the famous scene. Another urban legend states that a car can be seen during the chariot race; the book Movie Mistakes claims this is a myth.


          However, one of the best-remembered moments in the race came from a near-fatal accident. When Judah's chariot jumps another which has crashed in its path, the charioteer is seen to be almost thrown from his mount and only just manages to hang on and climb back in to continue the race. In reality, while the jump was planned, the character being flipped into the air was not, and stuntman Joe Canutt, son of second unit director Yakima Canutt, was considered fortunate to escape with only a minor chin injury. Nonetheless, when director Wyler intercut the long shot of Canutt's leap with a close-up of Heston clambering back into his chariot, a memorable scene resulted.


          


          The galley sequence


          The galley slave sequence is anachronistic: in reality, galley slaves did not exist until the 16th century. The Roman navy was, from the outset, comprised completely of volunteers. All seamen, be they rowers/sailors or marines, joined up of their own volition and received regular pay and leave.


          The original design for the boat Judah is enslaved upon was so heavy that it couldn't float. The scene therefore had to be filmed in a studio, but another problem remained: the cameras didn't fit inside, so the boat was cut in half and made able to be wider or shorter on demand. The next problem was the oars were too long, so those were cut too; however, this made it look unrealistic because the oars were too easy to row, so weights had to be added.


          During filming, director Wyler noticed that one of the extras was missing a hand. He had the man's stump covered in blood, with a phony bone protruding from it, to add realism to the scene when the galley is rammed. Wyler made similar use of another extra who was missing a foot.


          


          Possible homosexual subtext


          In interviews for the 1986 book Celluloid Closet, and later the 1995 documentary of the same name, screenwriter Gore Vidal asserts that he persuaded director Wyler to allow a carefully veiled homoerotic subtext between Messala and Ben-Hur. Vidal says his aim was to explain Messalas extreme reaction to Judah Ben-Hurs refusal to name fellow Jews. Surely, Vidal argued, Messala should have been able to understand that Judah, his close friend since childhood, would not be willing to name the names of his fellow Jews to a Roman officer. Vidal suggested a motivation to Wyler: Messala and Judah had been homosexual lovers while growing up, and then separated for a few years while Messala was in Rome. When Messala returns to Judea, he wants to renew the relationship with Judah, but Judah is no longer interested. It is the anger of a scorned lover which motivates Messalas vindictiveness toward Judah. Since the Hollywood production code would not permit this to appear on screen explicitly, it would have to be implied by the actors. Knowing Hestons aversion to homosexuality, Vidal suggested to Wyler that he direct Stephen Boyd to play the role that way, but not tell Heston. Vidal claims that Wyler took his advice, and that the results can be seen in the film, however, Vidal is the only person ever to make this claim, and all others queried about it have denied that it was even considered, including William Wyler and Chartlon Heston, who, when asked about Vidal's story, insisted that Vidal had little to do with the final film..


          


          Differences between novel and film


          Template:Spoilers


          There are several differences between the original novel and the film. The changes made serve to make the film's storyline more immediately dramatic.


          
            	The most striking difference is that Ben-Hur does not actually kill Messala, although the latter is seriously injured in the chariot race. In revenge for this, Messala plots to have Ben-Hur murdered, but his plans go wrong. It is revealed at the end of the novel that Iras (who is Messala's mistress and does not appear in the 1959 film) has murdered Messala in a fit of anger.

          


          
            	Another striking difference is that Ben-Hur becomes a convert to Christianity much sooner in the novel, not after the Crucifixion, and he does not display the harsh bitterness that he does in the William Wyler film. Similarly, the healing of Ben-Hur's mother and sister takes place earlier in the book, not immediately after the death of Christ.

          


          


          Awards and recognition


          The film won an unprecedented 11 Academy Awards, a number matched only by Titanic in 1997 and The Return of the King in 2003. It won Best Motion Picture, Best Leading Actor for Charlton Heston, Best Supporting Actor for Hugh Griffith, Best Director, Best Set Decoration, Colour  Edward C. Carfagno, William A. Horning, and Hugh Hunt, Best Cinematography, Colour, Best Costume Design, Colour, Best Special Effects, Best Film Editing  John D. Dunning and Ralph E. Winters, Best Music, Scoring of a Dramatic or Comedy Picture and Best Sound.


          The film also won the Best Motion Picture, Drama, Best Motion Picture Director, Best Supporting Actor in a Motion Picture for Stephen Boyd and a Special Award to Andrew Marton for directing the chariot race sequence. It won the Best Motion Picture, the Best Motion Picture and the DGA award Outstanding Directorial Achievement in a Motion Picture.


          In 1998 the film ranked #72 on the American Film Institute list of the Best American Movies of All Time, and #56 at AFI's 100 Years... 100 Cheers. In 2001 the film ranked #49 on the American Film Institute list of the Most Thrilling American Movies. In 2004 the film was selected for preservation by the United States National Film Registry. In 2005 the music score of the film ranked #21 on the American Film Institute list of the Best Score of American Films.


          


          DVD release


          Ben-Hur has been released to DVD on two occasions. The first was on March 13, 2001 as a two-disc set, and the second on September 13, 2005 as a four-disc set.


          
            Retrieved from " http://en.wikipedia.org/wiki/Ben-Hur_%281959_film%29"
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                  40th

                  Prime Minister of Italy
                

              
            


            
              	Inoffice

              October 31, 1922 July 25, 1943
            


            
              	Monarch

              	Victor Emmanuel III
            


            
              	Precededby

              	Luigi Facta
            


            
              	Succeededby

              	Pietro Badoglio (Provisional Military Government)
            


            
              	
                


                
                  Duce of the Italian Social Republic
                

              
            


            
              	Inoffice

              September 23, 1943 April 26, 1945
            


            
              	
                

              
            


            
              	Born

              	July 29, 1883(1883-07-29)

              Predappio, Italy
            


            
              	Died

              	April 28, 1945 (aged61)

              Giulino di Mezzegra, Italy
            


            
              	Nationality

              	Italian
            


            
              	Politicalparty

              	Republican Fascist Party

              (1943-1945)

              National Fascist Party

              (1921-1943)

              Italian Socialist Party

              (1901-1914)
            


            
              	Spouse

              	Rachele Mussolini
            


            
              	Profession

              	Politician, Journalist
            


            
              	Religion

              	Converted to Roman Catholicism in 1927, irreligious in earlier life.
            

          


          Benito Amilcare Andrea Mussolini ( July 29, 1883  April 28, 1945) was an Italian politician who led the National Fascist Party and is credited with being one of the key figures in the creation of Fascism. He became the Prime Minister of Italy in 1922 and began using the title Il Duce by 1925. Mussolini continued on in this role until he was replaced in 1943; for a short period after this until his death Mussolini was the leader of the Italian Social Republic.


          Mussolini was among the founders of Italian fascism, which included elements of nationalism, corporativism, national syndicalism, expansionism, social progress and anti-communism in combination with censorship of subversives and state propaganda. In the years following his creation of the fascist ideology, Mussolini influenced, or achieved admiration from, a wide variety of political figures.


          Among the domestic achievements of Mussolini from the years 19241939 were: his public works programmes such as the taming of the Pontine Marshes, the improvement of job opportunities, and public transport. Mussolini also solved the Roman Question by concluding the Lateran Treaty between the Kingdom of Italy and the Holy See. He is also credited with securing economic success in Italy's colonies and commercial dependencies.


          Although he initially favoured siding with France against Germany in the early 1930s, Mussolini became one of the main figures of the Axis powers and, on 10 June 1940, Mussolini led Italy into World War II on the side of Axis. Three years later, Mussolini was deposed at the Grand Council of Fascism, prompted by the Allied invasion. Soon after his incarceration began, Mussolini was rescued from prison in the daring Gran Sasso raid by German special forces.


          Following his rescue, Mussolini headed the Italian Social Republic in parts of Italy that were not occupied by Allied forces. In late April, 1945, with total defeat looming, Mussolini attempted to escape to Switzerland, only to be captured and summarily executed near Lake Como by Communist Italian partisans. His body was taken to Milan where it was hung upside down at a petrol station for public viewing and to provide confirmation of his demise.


          


          Early life
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          Mussolini was born in Dovia di Predappio, a humble rural town in the province of Forl in Emilia-Romagna. Mussolini was born into a working class background; his father Alessandro Mussolini was a blacksmith and a socialist activist, while his mother Rosa Mussolini (ne Maltoni) was a school teacher; unlike her husband, she was a devout Catholic. Owing to his father's political leanings Mussolini was named Benito after Mexican reformist President Benito Jurez; while his middle names Andrea and Amilcare were from Italian socialists Andrea Costa and Amilcare Cipriani. Benito was the eldest of his parent's three children. His siblings Arnaldo and Edvige followed.


          As a young boy, Mussolini would spend time helping his father in his blacksmithing. It was likely here that he was exposed to his father's significant political beliefs. Alessandro was a socialist and a republican, but also held some nationalistic views, especially in regards to some of the Italians who were living under the rule of the Austro-Hungarian Empire., which were not consistent with the internationalist socialism of the time. The conflict between his parents about religion meant that, unlike most Italians, Mussolini was not baptised at birth and would not be until much later in life. However, as a compromise with his mother, Mussolini was sent to a boarding school run by monks. Mussolini was rebellious and was expelled after a series of behaviour related incidents, including throwing stones at the congregation after Mass, stabbing a fellow student in the hand and throwing an inkpot at a teacher. After joining a new school, Mussolini achieved good grades, and qualified as an elementary schoolmaster in 1901.


          


          Political journalist and soldier


          In 1902, Mussolini emigrated to Switzerland to find work and to expand his political horizons. During a period when he was unable to find a permanent job there, he was arrested for vagrancy and jailed for one night. Later, after becoming involved in the socialist movement, he was deported to Italy and volunteered for military service. Mussolini found a job in February 1908 in the city of Trento, which was ethnically Italian but then under the control of Austria-Hungary. He did office work for the local socialist party and edited its newspaper L'Avvenire del Lavoratore ("The Future of the Worker"). It did not take him long to make contact with irredentist politician and journalist Cesare Battisti, and to agree to write for and edit his newspaper Il Popolo ("The People") in addition to the work he did for the party.
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          In 1915, he had a son with Ida Dalser, a woman born in Sopramonte, a village near Trento. By the time Mussolini's novel was printed in Il Popolo, Mussolini was already back in Italy. His growing defiance of Royal authority and anti-clericalism got him in trouble with the authorities until he was finally deported at the end of September. He was prompted to return to Italy once again when his mother became ill. He became a journalist for the socialist newspaper, Avanti! (Forward!). After initially writing on numerous occasions against the war in the socialist paper Avanti, Mussolini relented and he and his class were called up in August of 1915 for active duty.


          Although his military record was unremarkable, it was without blemish and it has been suggested that he may have been prevented from moving further along in the ranks due to his ongoing political agitation in various periodicals. Mussolini's military experience is told in his work Diario Di Guerra. Overall he totalled about 9 months of active, front-line trench warfare. During this time he contracted paratyphoid fever. His military exploits ended in 1917 when he was wounded accidentally by the explosion of a mortar bomb in his trench. He was left with at least 40 shards of metal in his body He was discharged from the hospital in August 1917 and resumed his editor-in-chief position at his new paper, Il Popolo d'Italia.


          


          Creation of Fascism


          By the time Mussolini returned from Allied service in the First World War, he had decided that socialism as a doctrine had largely been a failure, although he still called his paper socialist. In early 1918, Mussolini called for the emergence of a man "ruthless and energetic enough to make a clean sweep" to revive the Italian nation. Much later in life Mussolini said he felt by 1919 "Socialism as a doctrine was already dead; it continued to exist only as a grudge". On March 23, 1919, Mussolini reformed the Milan fascio as the Fasci Italiani di Combattimento (Italian Combat Squad), consisting of 200 members.
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          An important factor in fascism gaining support in its earliest stages was the fact that it opposed discrimination based on social class and was strongly opposed to all forms of class war. Fascism instead supported nationalist sentiments such as a strong unity, regardless of class, in the hopes of raising Italy up to the levels of its great Roman past. This side of fascism endeared itself to the aristocracy and the bourgeois, as it promised to protect their existence; after the Russian Revolution, they had greatly feared the prospect of a bloody class war coming to Italy by the hand of the communists and the socialists. Mussolini did not ignore the plight of the working class, however, and he gained their support with stances such as those in The Manifesto of the Fascist Struggle, published in June 1919. In the manifesto he demanded, amongst other things, creation of a minimum wage, showing the same confidence in labor unions (which prove to be technically and morally worthy) as was given to industry executives or public servants, voting rights for women, and the systemisation of public transport such as railways.


          Mussolini and the fascists managed to be simultaneously revolutionary and traditionalist; because this was vastly different to anything else in the political climate of the time, it is sometimes described as "The Third Way". The Fascisti, led by one of Mussolini's close confidants, Dino Grandi, formed armed squads of war veterans called Blackshirts (or squadristi) with the goal of restoring order to the streets of Italy with a strong hand. The blackshirts clashed with communists, socialists and anarchists at parades and demonstrations; all of these factions were also involved in clashes against each other. The government rarely interfered with the blackshirts' actions, due in part to a looming threat and widespread fear of a communist revolution. The Fascisti grew so rapidly that within two years, it transformed itself into the National Fascist Party at a congress in Rome. Also in 1921, Mussolini was elected to the Chamber of Deputies for the first time.


          


          March on Rome and early years in power


          The March on Rome was a coup d'tat by which Mussolini's National Fascist Party came to power in Italy and ousted Prime Minister Luigi Facta. The "march" took place in 1922 between October 27 and October 29. On October 28, King Victor Emmanuel III refused his support to Facta and handed over power to Mussolini. Mussolini was supported by the military, the business class, and the liberal right-wing.


          As Prime Minister, the first years of Mussolini's rule were characterized by a right-wing coalition government composed of Fascists, nationalists, liberals and even two Catholic ministers from the Popular Party. The Fascists made up a small minority in his original governments. Mussolini's domestic goal, however, was the eventual establishment of a totalitarian state with himself as supreme leader ( Il Duce) a message that was articulated by the Fascist newspaper Il Popolo, which was now edited by Mussolini's brother, Arnaldo. To that end, Mussolini obtained dictatorial powers for one year. He favored the complete restoration of state authority, with the integration of the Fasci di Combattimento into the armed forces (the foundation in January 1923 of the Milizia Volontaria per la Sicurezza Nazionale) and the progressive identification of the party with the state. In political and social economy, he passed legislation that favored the wealthy industrial and agrarian classes (privatisations, liberalisations of rent laws and dismantlement of the unions).


          In 1923, Mussolini sent Italian forces to invade Corfu during the " Corfu Incident." In the end, the League of Nations proved powerless and Greece was forced to comply with Italian demands.


          


          Acerbo Law


          In June 1923, the government passed the Acerbo Law, which transformed Italy into a single national constituency. It also granted a two-thirds majority of the seats in Parliament to the party or group of parties which had obtained at least 25 percent of the votes. This law was punctually applied in the elections of April 6, 1924. The "national alliance", consisting of Fascists, most of the old Liberals and others, won 64 percent of the vote largely by means of violence and voter intimidation. These tactics were especially prevalent in the south.


          


          Squadristi violence


          The assassination of the socialist deputy Giacomo Matteotti, who had requested the annulment of the elections because of the irregularities committed, provoked a momentary crisis of the Mussolini government. The murderer, a squadrista named Amerigo Dumini, reported to Mussolini soon after the murder. Mussolini ordered a cover-up, but witnesses saw the car used to transport Matteotti's body parked outside Matteotti's residence, which linked Dumini to the murder. The Matteotti crisis provoked cries for justice against the murder of an outspoken critic of Fascist violence. The government was shocked into paralysis for a few days, and Mussolini later confessed that a few resolute men could have alerted public opinion and started a coup that would have swept fascism away. Dumini was imprisoned for two years. On release he told others that Mussolini was responsible, for which he served further prison time. For the next 15 years, Dumini received an income from Mussolini, the Fascist Party, and other sources. This may have been hush money, for he left a dossier full of incriminating evidence to a Texas lawyer in case of his own death.


          The opposition parties responded weakly or were generally unresponsive. Many of the socialists, liberals and moderates boycotted Parliament in the Aventine Secession, hoping to force Victor Emmanuel to dismiss Mussolini. Despite the leadership of communists such as Antonio Gramsci, socialists such as Pietro Nenni and liberals such as Piero Gobetti and Giovanni Amendola, a mass antifascist movement never caught fire. The king, fearful of violence from the Fascist squadristi, kept Mussolini in office. Because of the boycott of Parliament, Mussolini could pass any legislation unopposed. The political violence of the squadristi had worked, for there was no popular demonstration against the murder of Matteotti.


          Within his own party, Mussolini faced doubts and dissension during these critical weeks. The militant members of the party were angry that only a few dozen had been killed and a bloodbath ensued, causing thousands of casualties.


          On December 31, 1924, 31 MVSN consuls met with Mussolini and gave him an ultimatum--crush the opposition or they would do so without him. Fearing a revolt by his own militants, Mussolini decided to drop all trappings of democracy. On January 3, 1925, Mussolini made a truculent speech before the Chamber in which he took responsibility for squadristi violence (though he did not mention the assassination of Matteotti). He also promised a crackdown on dissenters. Before his speech, MVSN detachments beat up the opposition and prevented opposition newspapers from publishing. Mussolini correctly predicted that as soon as public opinion saw him firmly in control the "fence-sitters", the silent majority and the "place-hunters" would all place themselves behind him. This is considered the onset of Mussolini's dictatorship. From late 1925 until the mid-1930s, fascism experienced little and isolated opposition, although that which it did was memorable.


          While failing to outline a coherent program, Fascism evolved into a new political and economic system that combined totalitarianism, nationalism, anti-communism, anti-capitalism and anti-liberalism into a state designed to bind all classes together under a corporatist system (the "Third Way"). This was a new system in which the state seized control of the organisation of vital industries. Under the banners of nationalism and state power, Fascism seemed to synthesise the glorious Roman past with a futuristic utopia.


          


          Building a dictatorship
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          Assassination attempts


          Mussolini's influence in propaganda was such that he had surprisingly little opposition to suppress. Nonetheless, he was "slightly wounded in the nose" when he was shot on April 7, 1926 by Violet Gibson, an Irish woman and sister of Baron Ashbourne. In January 1927, 15-year-ld Anteo Zamboni attempted to shoot Mussolini in Bologna. Zamboni was lynched on the spot. Mussolini also survived a failed assassination attempt in Rome by anarchist Gino Lucetti, and a planned attempt by American anarchist Michael Schirru, which ended with Schirru's capture and execution. Members of TIGR, a Slovene anti-fascist group, plotted to kill Mussolini in Kobarid in 1938, but their attempt was unsuccessful.


          


          Police state


          At various times after 1922, Mussolini personally took over the ministries of the interior, foreign affairs, colonies, corporations, defense, and public works. Sometimes he held as many as seven departments simultaneously, as well as the premiership. He was also head of the all-powerful Fascist Party and the armed local fascist militia, the MVSN or "Blackshirts," who terrorised incipient resistances in the cities and provinces. He would later form the OVRA, an institutionalised secret police that carried official state support. In this way he succeeded in keeping power in his own hands and preventing the emergence of any rival.


          Over the next two years, Mussolini progressively dismantled virtually all constitutional and conventional restraints on his power, thereby building a police state. A law passed on Christmas Eve 1925 changed Mussolini's formal title from "president of the Council of Ministers" to "head of the government." He was no longer responsible to Parliament and could only be removed by the king. While the Italian constitution stated that ministers were only responsible to the sovereign, in practice it had become all but impossible to govern against the express will of Parliament. The Christmas Eve law ended this practice, and also made Mussolini the only person competent to determine the body's agenda. Local autonomy was abolished, and podestas appointed by the Italian Senate replaced elected mayors and councils.


          All other parties were outlawed in 1928, though in practice Italy had been a one-party state since Mussolini's 1925 speech. In the same year, an electoral law abolished parliamentary elections. Instead, the Grand Council of Fascism selected a single list of candidates to be approved by plebiscite. The Grand Council had been created five years earlier as a party body but was "constitutionalised" and became the highest constitutional authority in the state. The Grand Council also had the power to recommend Mussolini's removal from office, and was thus theoretically the only check on his power. However, only Mussolini could summon the Grand Council and determine its agenda.


          


          Economic policy
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          Mussolini launched several public construction programs and government initiatives throughout Italy to combat economic setbacks or unemployment levels. His earliest, and one of the best known, was Italy's equivalent of the Green Revolution, known as the "Battle for Grain", in which 5,000 new farms were established and five new agricultural towns on land reclaimed by draining the Pontine Marshes. This plan diverted valuable resources to grain production, away from other less economically viable crops. The huge tariffs associated with the project promoted widespread inefficiencies, and the government subsidies given to farmers pushed the country further into debt. Mussolini also initiated the "Battle for Land", a policy based on land reclamation outlined in 1928. The initiative had a mixed success; while projects such as the draining of the Pontine Marsh in 1935 for agriculture were good for propaganda purposes, provided work for the unemployed and allowed for great land owners to control subsidies, other areas in the Battle for Land were not very successful. This program was inconsistent with the Battle for Grain (small plots of land were inappropriately allocated for large-scale wheat production), and the Pontine Marsh was lost during World War II. Fewer than 10,000 peasants resettled on the redistributed land, and peasant poverty remained high. The Battle for Land initiative was abandoned in 1940.


          He also combated an economic recession by introducing the "Gold for the Fatherland" initiative, by encouraging the public to voluntarily donate gold jewellery such as necklaces and wedding rings to government officials in exchange for steel wristbands bearing the words "Gold for the Fatherland". Even Rachele Mussolini donated her own wedding ring. The collected gold was then melted down and turned into gold bars, which were then distributed to the national banks.


          Mussolini pushed for government control of business: by 1935, Mussolini claimed that three quarters of Italian businesses were under state control. That same year, he issued several edicts to further control the economy, including forcing all banks, businesses, and private citizens to give up all their foreign-issued stocks and bonds to the Bank of Italy. In 1938, he also instituted wage and price controls. He also attempted to turn Italy into a self-sufficient autarky, instituting high barriers on trade with most countries except Germany.


          


          Government by propaganda
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          As dictator of Italy, Mussolini's foremost priority was the subjugation of the minds of the Italian people and the use of propaganda to do so; whether at home or abroad, and here his training as a journalist was invaluable. Press, radio, education, filmsall were carefully supervised to create the illusion that fascism was the doctrine of the twentieth century, replacing liberalism and democracy.


          The principles of this doctrine were laid down in the article on fascism, written by Giovanni Gentile and signed by Mussolini that appeared in 1932 in the Enciclopedia Italiana. In 1929, a concordat with the Vatican was signed, the Lateran treaties, by which the Italian state was at last recognised by the Roman Catholic Church, and the independence of Vatican City was recognised by the Italian state. In 1927, Mussolini was baptised by a Roman Catholic priest in order to take away certain Catholic opposition, who were still very critical of a regime which had taken away papal property and virtually blackmailed the Vatican. However, Mussolini was never known to be a practicing Catholic, and was privately very hostile to the church. Since 1927, and more even after 1929, Mussolini, with his anti-Communist doctrines, convinced many Catholics to actively support him. In the encyclical Non abbiamo bisogno, Pope Pius XI attacked the Fascist regime for its policy against the Catholic Action and certain tendencies to overrule Catholic education morals.


          The law codes of the parliamentary system were rewritten under Mussolini. All teachers in schools and universities had to swear an oath to defend the fascist regime. Newspaper editors were all personally chosen by Mussolini and no one who did not possess a certificate of approval from the fascist party could practice journalism. These certificates were issued in secret; Mussolini thus skillfully created the illusion of a "free press". The trade unions were also deprived of any independence and were integrated into what was called the "corporative" system. The aim (never completely achieved), inspired by medieval guilds, was to place all Italians in various professional organizations or "corporations", all of which were under clandestine governmental control.


          Large sums of money were spent on highly visible public works, and on international prestige projects such as the SS Rex Blue Riband ocean liner and aeronautical achievements such as the world's fastest seaplane the Macchi M.C.72 and the transatlantic flying boat cruise of Italo Balbo, who was greeted with much fanfare in the United States when he landed in Chicago.


          


          Foreign policy


          In foreign policy, Mussolini soon shifted from the pacifist anti- imperialism of his lead-up to power to an extreme form of aggressive nationalism. He dreamt of making Italy a nation that was "great, respected and feared" throughout Europe, and indeed the world. An early example was his bombardment of Corfu in 1923. Soon after he succeeded in setting up a puppet regime in Albania and in ruthlessly consolidating Italian power in Libya, which had been loosely a colony since 1912. It was his dream to make the Mediterranean mare nostrum ("our sea" in Latin), and he established a large naval base on the Greek island of Leros to enforce a strategic hold on the eastern Mediterranean. However, his first 'baby steps' into foreign policy seemed to portray him as a 'statesman', for he participated in the Locarno Treaties of 1925 and the attempted Four Power Pact of 1933 was Mussolini's brainchild. Following the Stresa Front against Germany in 1935, however, Mussolini's policy took a dramatic turning point and revealed itself once again to be that of an aggressive nature. This domino-effect of war began with the Second Italo-Abyssinian War.


          


          Conquest of Ethiopia
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          In an effort to realise an Italian Empire or the New Roman Empire as supporters called it, Italy set its sights on Ethiopia with an invasion that was carried out rapidly. Italy's forces were far superior to the Abyssinian forces, especially in regards to air power and were soon declared victors. Emperor Haile Selassie was forced to flee the country, with Italy entering the capital Addis Ababa to proclaim an Empire by May 1936, making Ethiopia part of Italian East Africa.


          Despite the fact that all of the major European powers of the time had also colonised parts of Africa, including some who maintained power by particularly brutal means such as the French and British, detractors of Mussolini commonly choose to single out Italy's actions. Retroactively, Italy was criticised for its use of mustard gas and phosgene against its enemies and also for its zero tolerance approach to enemy guerrillas, allegedly authorised by Mussolini.


          When Rodolfo Graziani the viceroy of Ethiopia was nearly assassinated at an official ceremony, with the guerrilla bomb exploding among the people there, a very stronghanded reaction followed against the guerrillas, including those who were prisoners according to the International Red Cross. The IRC also alleged that Italy bombed their tents in areas of guerrillas military encampment; though Italy denied it had intended to, insisting that the rebels were targeted. It wasn't until the East African Campaign's conclusion in 1941 that Italy lost its East African territories, after taking on a fourteen nation allied force.


          


          Spanish Civil War


          His active intervention in 19361939 on the side of Franco in the Spanish Civil War ended any possibility of reconciliation with France and Britain. As a result, his relationship with Adolf Hitler became closer, and he chose to accept the German annexation of Austria in 1938 and the dismemberment of Czechoslovakia in 1939. At the Munich Conference in September 1938, he posed as a moderate working for European peace, helping Nazi Germany seize control of the Sudetenland. His "axis" with Germany was confirmed when he made the " Pact of Steel" with Hitler in May 1939, as the previous " Rome-Berlin Axis" of 1936 had been unofficial. Members of TIGR, a Slovene anti-fascist group, plotted to kill Mussolini in Kobarid in 1938, but their attempt was unsuccessful.


          


          Axis power


          


          Rome-Berlin relations


          The relationship between Mussolini and Adolf Hitler was a contentious one early on. While Hitler cited Mussolini as an influence, Mussolini had gone as far as deriding Hitler as "a barbarian, a criminal and a pederast" after the Nazis had assassinated his friend and ally, Engelbert Dollfuss the Austrofascist dictator of Austria in 1933. Both movements focused heavily on the state and conquest, though there was some conflicting views of ideology: while Hitler lauded racialism and anti-semitism, Mussolini and the Italian fascists did not. Mussolini viewed himself as a modern day Roman Emperor, a cultural elite and wished to " Italianise" the parts of the Italian Empire he had desired to build. A cultural superiority, rather than a view of racialism, was the basis of Mussolini's fascism. The difference was that a culture can be learned, while a race cannot.


          
            
              	

              	"Race! It is a feeling, not a reality: ninety-five percent, at least, is a feeling. Nothing will ever make me believe that biologically pure races can be shown to exist today. [...] National pride has no need of the delirium of race."

              	
            


            
              	
                Benito Mussolini, 1933.

              
            

          


          Regardless of some differences in ideology, Hitler's Nazi Germany had clearly established itself as a formidable power that was rising quickly in prominence by the mid-1930s and in November 1936, Mussolini had coined the term Axis Powers to refer to the Rome-Berlin relationship between the states. Ideologically Italian fascism did not discriminate against the Italian Jewish community: Mussolini recognised that a small contingent had lived there "since the days of the Kings of Rome" and should "remain undisturbed". There was even some Jews in the National Fascist Party, such as Ettore Ovazza who in 1935 founded the Jewish Fascist paper La Nostra Bandiera ("Our Flag"). However by 1938, the enormous influence Hitler now had over Mussolini became clear with the introduction of the Manifesto of Race. The Manifesto, which was closely modeled on the Nazi Nuremberg laws, stripped Jews of their Italian citizenship and with it any position in the government or professions. The German influence on Italian policy upset the established balance in Fascist Italy and proved highly unpopular to most Italians, to the extent that Pope Pius XII sent a letter to Mussolini protesting against the new laws.


          


          Munich Conference, war looming
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          The Allies still regarded Mussolini as approachable at this point and Il Duce acted as the go-between at the Munich Agreement. This was an effort to avoid all-out warfare between the powers, which was signed by Neville Chamberlain of Britain, douard Daladier of France, as well as Mussolini and Hitler. However, the Italia irredenta stance sought the return of lands which previous belonged to older states now incorporated inside of Italy, to complete the Italian unification. This included Nice which was part of the Kingdom of Sardinia until 1860 as well as Savoy, Corsica which was part of the Republic of Genoa until 1768, Dalmatia which was part of the Republic of Venice until 1797 and Malta which was part of the Kingdom of Sicily until 1530.


          Mussolini had imperial designs on Tunisia which had some support in that country. In April 1939 with world focus on Hitler's invasion of Czechoslovakia, looking to restore honour from a much older defeat Italy invaded Albania. Italy defeated Albania within just five days forcing king Zog to flee, setting up a period of Albania under Italy. Until May 1939, the Axis had not been entirely official, however during that month the Pact of Steel treaty was made outlining the " friendship and alliance" between Germany and Italy, signed by each of its foreign ministers. Italy's king Victor Emanuel III was also wary of the pact, favouring the more traditional Italian allies of Britain and France.


          Hitler was intent on invading Poland, though Galeazzo Ciano warned this would likely lead to war with the Allies. Hitler dismissed Ciano's comment, predicting that instead the West would back down like with Czechoslovakia and suggested that Italy should invade Yugoslavia. The offer was tempting to Mussolini, but at that stage world war would be a disaster for Italy as the armaments situation from building the Italian Empire thus-far was lean. Most significantly, Victor Emmanuel had demanded neutrality in the dispute. Thus when World War II in Europe began on September 1, 1939 with the German invasion of Poland eliciting the response of the United Kingdom and France declaring war on Germany, Italy remained non-belligerent in the conflict.


          


          War declared


          As World War II began, Ciano and Viscount Halifax were holding secret phone conversations. The British wanted Italy on their side against Germany as it had been in World War I. French government opinion was more geared towards action against Italy, they were itching to attack Italy in Libya. Though in September 1939, France swung to the opposite extreme, offering to discuss issues with Italy, but as the French were unwilling to discuss Corsica, Nice and Savoy, Mussolini did not answer.


          
            
              	

              	"So long as the Duce lives, one can rest assured that Italy will seize every opportunity to achieve its imperialistic aims."

              	
            


            
              	
                Adolf Hitler, late November 1939.
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          Convinced that the war would soon be over, with a German victory looking likely at that point, Mussolini decided to enter the war on the Axis side. Accordingly, Italy declared war on Britain and France on June 10, 1940. Italy joined the Germans in the Battle of France, fighting the fortified Alpine Line at the border. Just eleven days later France surrendered to the Axis powers, included in Italian controlled France was most of Nice and other south-eastern counties. Meanwhile in Africa, Mussolini's Italian East Africa forces attacked the British in their Sudan, Kenya and British Somaliland colonies, in what would become known as the East African Campaign. British Somaliland was conquered and became part of Italian East Africa on August 3, 1940, and there were Italian advances in Sudan and Kenya.
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          Just over a month later, the Italian Tenth Army commanded by General Rodolfo Graziani crossed from Italian Libya into Egypt where British forces were located; this would become the Western Desert Campaign. Advances were successful, but the Italians stopped at Sidi Barrani waiting for logistic supplies to catch up. During October 25, 1940, Mussolini sent the Italian Air Corps to Belgium, where the airforce took part in the Battle of Britain for around two months. In October, Mussolini also sent Italian forces into Greece starting the Greco-Italian War, after initial success this backfired, as the Greek counterattack proved relentless, resulting in Italy losing one quarter of Albania. Germany soon committed forces to the Balkans to fight the gathering Allies.


          Events in Africa had changed by early 1941, Operation Compass had forced the Italians back into Libya, with some additional losses. Also in the East African Campaign, a three pronged Allied invasion against Italian East Africa took place, though the Italians fought back hard, the mulitple-nation force they faced was too much and after the Battle of Keren defense started to crumble. However, when addressing the Italian public on the events, he was completely open about the situation saying "We call bread bread and wine wine, and when the enemy wins a battle it is useless and ridiculous to seek, as the English do in their incomparable hypocrisy, to deny or diminish it." Part of his comment was in relation to earlier success the Italians had in Africa, before being defeated by an Allied force later. Germany finally supported Italy with the Afrika Korps, with fighting continuing on long into 1941 when Gondar was lost in November. Italy was part of the Axis invasion of Yugoslavia, which was greatly successful, the same month the Battle of Greece ended in Italian victory with Axis support. With the Axis invasion of the Soviet Union, Mussolini declared war on the Soviet Union in June 1941 and sent an army to fight there. After the Japanese attack on Pearl Harbour, he declared war on the United States.


          


          Dismissed and arrested


          Italy's position had become untenable by the summer of 1943. The Allies had defeated the Axis in the Tunisia Campaign, there were setbacks on the Eastern Front and the war had come to the nation's very doorstep with the Allied invasion of Sicily. The home front was also in bad shape as the Allied bombings were taking their toll. The factories were ground to a virtual standstill due to a lack of raw materials, coal and oil. Additionally, there was a chronic shortage of food, and what food was available was being sold at nearly confiscatory prices. Some Italians began to lose trust in governmental reports and turned to Vatican Radio or Radio London for more accurate news coverage. Discontent came to a head in March with a wave of strikes in the industrial north--the first large-scale strikes since 1925. Also in March, some of the major factories in Milan and Turin stopped production to secure evacuation allowances for workers' families. The physical German presence in Italy had sharply turned public opinion against Mussolini; for example, when the Allies took Sicily, the public welcomed them as liberators.
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          Some prominent members of the Italian Fascist government had turned against Mussolini by this point. Among them were Grandi and Mussolini's son-in-law Ciano. With several of his colleagues close to revolt, il Duce was forced to summon the Grand Council of Fascism on July 24. When he announced that the Germans were thinking of evacuating the south, Grandi launched a blistering attack on him. Grandi moved a resolution asking the king to resume his full constitutional powers--a vote of no confidence in Mussolini. This motion carried by a 19-7 margin. Despite this sharp rebuke, Mussolini showed up for work the next day as usual. He allegedly viewed the Grand Council as merely an advisory body and didn't think the vote would have any substantive effect. That afternoon, he was summoned to the royal palace by King Victor Emmanuel III, who had been planning to oust Mussolini earlier. When Mussolini tried to tell the king about the meeting, Victor Emmanuel cut him off and told him that he was being replaced by Marshal Pietro Badoglio. After Mussolini left the palace, he was arrested on the king's orders. By this time, discontent with Mussolini was such that when the news of his ouster was announced on the radio, there was no resistance. In an effort to conceal his location from the Germans, Mussolini was moved around before being sent to Campo Imperatore, a mountain resort in Abruzzo where he was completely isolated.


          Due to the large Nazi presence in Italy, Badoglio announced that "the war continues at the side of our Germanic ally" in the hopes that chaos and Nazi retaliation against civilians could be avoided. Even as Badolglio was keeping up the appearance of loyalty to the Axis, he dissolved the Fascist Party two days after taking over. Also, his government was negotiating an armistice with the Allies, which was signed on September 3, 1943. Its announcement five days later threw Italy into chaos, a civil war of sorts. Badoglio and the king fled Rome, leaving the Italian Army without orders. After a period of anarchy, Italy declared war on Nazi Germany on October 13. Thousands of troops were supplied to fight against the Germans, others refused to switch sides and had joined the Germans. The Badoglio government held a social truce with the leftist partisans for the sake of Italy and to rid the land of the Nazis.


          


          Italian Social Republic
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          Meanwhile, only two months after Mussolini had been dismissed and arrested, he was rescued from prison in the Gran Sasso raid by a special Fallschirmjger unit on September 12, 1943; present was Otto Skorzeny. The rescue saved Mussolini from being turned over to the Allies, as per the armistice. Hitler had made plans to arrest the king, Crown Prince Umberto, Badoglio and the rest of the government and restore Mussolini to power in Rome, but the government's escape south likely foiled those plans.


          By this time, Mussolini was in very poor health and wanted to retire. However, he was immediately taken to Germany for an audience with Hitler in his East Prussia hideaway. There, Hitler told him that unless he agreed to return to Italy and set up a new fascist state, the Germans would destroy Milan, Genoa and Turin. Feeling that he had to do what he could to blunt the edges of Nazi repression, Mussolini agreed to set up a new regime, the Italian Social Republic. informally known as the Sal Republic because of its administration from the town of Sal.


          Mussolini lived in Gargnano on Lake Garda in Lombardy during this period, but he was little more than a puppet ruler under the protection of his German liberators. After yielding to pressures from Hitler and the remaining loyal fascists who formed the government of the Republic of Salo, Mussolini helped orchestrate a series of executions of some of the fascist leaders who had betrayed him at the last meeting of the Fascist Grand Council. One of those executed included his son-in-law, Galeazzo Ciano. As Head of State and Minister of Foreign Affairs for the Italian Social Republic, Mussolini used much of his time to write his memoirs. Along with his autobiographical writings of 1928, these writings would be combined and published by Da Capo Press as My Rise and Fall.


          


          Death
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          Mussolini and his mistress Clara Petacci were stopped by communist partisans and identified by the Political Commissar of the partisans' 52nd Garibaldi Brigade, Urbano Lazzaro, on April 27, 1945, near the village of Dongo ( Lake Como), as they headed for Switzerland to board a plane to escape to Spain. Mussolini had been traveling with retreating German forces and was apprehended while attempting to escape recognition by wearing a German military uniform. After several unsuccessful attempts to take them to Como they were brought to Mezzegra. They spent their last night in the house of the De Maria family.


          The next day, Mussolini and his mistress were both summarily executed, along with most of the members of their 15-man train, primarily ministers and officials of the Italian Social Republic. The shootings took place in the small village of Giulino di Mezzegra. According to the official version of events, the shootings were conducted by "Colonel Valerio" (Colonnello Valerio). Valerio's real name was Walter Audisio. Audisio was the communist partisan commander who was reportedly given the order to kill Mussolini by the National Liberation Committee. When Audisio entered the room where Mussolini and the other fascists were being held, he reportedly announced: "I have come to rescue you!... Do you have any weapons?", He then had them loaded into transports, driven a short distance, Audisio ordered "get down", Petacci hugged Mussolini and refused to move away from him when they were taken to an empty space. Shots were fired and Petacci fell down, just then Mussolini opened his Jacket and screamed "Shoot me in the chest!". Audisio shot him in the chest, Mussolini fell down but he didn't die, he was breathing heavily, Audisio went near and he shot one more bullet in his chest. Mussolini's face looked as if it he had significant pain, Audisio said to his driver "Look at his face, the emotions on his face don't suit him". The other members were also lined up before a firing squad later the same night.


          


          Mussolini's body


          On April 29, 1945, the bodies of Mussolini and his mistress were taken to the Piazzale Loreto (in Milan) and hung upside down on meathooks from the roof of a gas station, then stoned by civilians from below. This was done both to discourage any fascists from continuing the fight and as an act of revenge for the hanging of many partisans in the same place by Axis authorities. The corpse of the deposed leader became subject to ridicule and abuse.


          After his death, and the display of his corpse in Milan, Mussolini was buried in an unmarked grave in Musocco, the municipal cemetery to the north of the city. On Easter Sunday 1946 his body was located and dug up by Domenico Leccisi and two other neo-Fascists. Making off with their hero, they left a message on the open grave: "Finally, O Duce, you are with us. We will cover you with roses, but the smell of your virtue will overpower the smell of those roses."


          On the loose for monthsand a cause of great anxiety to the new Italian democracythe Duce's body was finally 'recaptured' in August, hidden in a small trunk at the Certosa di Pavia, just outside Milan. Two Fransciscan brothers were subsequently charged with concealing the corpse, though it was discovered on further investigation that it had been constantly on the move. Unsure what to do, the authorities held the remains in a kind of political limbo for 10 years, before agreeing to allow them to be re-interred at Predappio in Romagna, his birth place, after a campaign headed by Leccisi and the Movimento Sociale Italiano.


          Leccisi, now a fascist deputy, went on to write his autobiography, With Mussolini Before and After Piazzale Loreto. Adone Zoli, the Prime Minister of the day, contacted Donna Rachele, the former dictator's widow, to tell her he was returning the remains, as he needed the support of the far-right in parliament, including Leccisi himself. In Predappio the dictator was buried in a crypt (the only posthumous honour granted to Mussolini). His tomb is flanked by marble fasces and a large idealised marble bust of himself sits above the tomb.


          


          Legacy


          Mussolini was survived by his wife, Donna Rachele Mussolini, two sons, Vittorio and Romano Mussolini, and his daughter Edda, the widow of Count Ciano and Anna Maria. A third son, Bruno, was killed in an air accident while flying a P108 bomber on a test mission, on August 7, 1941. Sophia Loren's sister, Anna Maria Scicolone, was formerly married to Romano Mussolini, Mussolini's son. Mussolini's granddaughter Alessandra Mussolini is currently a member of the European Parliament for the extreme right-wing party Alternativa Sociale; other relatives of Edda (Castrianni) moved to England after World War II.


          Mussolini's National Fascist Party was banned in the postwar Constitution of Italy, but a number of successor neo-fascist parties emerged to carry on its legacy. Alessandra Mussolini runs one of the primary neo-fascist parties in modern Italy, Azione Sociale. Historically, the strongest neo-fascist party was MSI (Movimento Sociale Italiano), which was declared dissolved in 1995 and replaced by the National Alliance, which distanced itself from Fascism (its leader Gianfranco Fini once declared that Fascism was "an absolute evil"). These parties were united under Silvio Berlusconi's House of Freedoms coalition and the leader of the National Alliance, Gianfranco Fini, was one of Berlusconi's most trusted advisors. In 2006, the House of Freedoms coalition was narrowly defeated by Romano Prodi's coalition, L'Unione.


          


          In popular culture


          Charlie Chaplin's 1940 film The Great Dictator satirizes Mussolini as "Benzino Napaloni", portrayed by Jack Oakie. More serious biographical depictions include a look at at the last few days of Mussolini's life in Carlo Lizzani's movie Mussolini: Ultimo atto (Mussolini: The last act, 1974) and George C. Scott's portrayal in the 1985 television mini-series Mussolini: The Untold Story. Actor Antonio Banderas also played the title role in Benito - The Rise and Fall of Mussolini in 1993, which covered his life from his school teacher days to the beginning of World War I, prior to his rise as dictator. Mussolini is also depicted in the films Tea with Mussolini and Lion of the Desert.


          Also in The Time Tunnel , in the Episode called "The Ghost of Nero". When the Protagonists Doug and Tony were rescued by some Italian Soldiers during the First World War. The "Ghost" of Nero inhabits a soldier, which is revealed to be Mussolini.


          Mussolini has been referenced less seriously in television episodes of The Simpsons and The Young Ones, as well as in the song ' Cult of Personality' by the rock band Living Colour. * Larry Niven and Jerry Pournelle's Inferno, a 1976 modern take on Dante's Inferno, has the protagonist being guided by an analog of Virgil who is ultimately revealed to be Mussolini.
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        Benjamin Britten


        
          

          Edward Benjamin Britten, Baron Britten of Aldeburgh, OM CH ( 22 November 1913  4 December 1976) was a British composer, conductor, and pianist.


          


          Life


          Britten was born in Lowestoft in Suffolk, the son of a dentist and a talented amateur musician. His birthday, 22 November, is the feast-day of Saint Cecilia, the patron saint of music, and he showed musical gifts very early in life. He began composing prolifically as a child, and was educated at Gresham's School. In 1927, he began private lessons with Frank Bridge. He also studied, less happily, at the Royal College of Music under John Ireland and with some input from Ralph Vaughan Williams. Although ultimately held back by his parents (at the suggestion of College staff), Britten had also intended to study with Alban Berg in Vienna. His first compositions to attract wide attention were the Sinfonietta (Op.1) and a set of choral variations A Boy was Born, written in 1934 for the BBC Singers. The following year he met W. H. Auden with whom he collaborated on the song-cycle Our Hunting Fathers, radical both in politics and musical treatment, and other works. Of more lasting importance was his meeting in 1936 with the tenor Peter Pears, who was to become his musical collaborator and inspiration as well as his life partner.


          In early 1939, the two of them followed Auden to America. There Britten composed Paul Bunyan, his first opera (to a libretto by Auden), as well as the first of many song cycles for Pears; the period was otherwise remarkable for a number of orchestral works, including Variations on a Theme of Frank Bridge (written in 1937 for string orchestra), the Violin Concerto, and Sinfonia da Requiem (for full orchestra).


          Britten and Pears returned to England in 1942, Britten completing the choral works Hymn to Saint Cecilia (his last collaboration with Auden) and A Ceremony of Carols during the long sea voyage. He had already begun work on his opera Peter Grimes, and its premiere at Sadler's Wells in 1945 was his greatest success so far. However, Britten was encountering opposition from sectors of the English musical establishment and gradually withdrew from the London scene, founding the English Opera Group in 1947 and the Aldeburgh Festival the following year, partly (though not solely) to perform his own works.


          Grimes marked the start of a series of English operas, of which Billy Budd (1951) and The Turn of the Screw (1954) were particularly admired. These operas share common themes, with that of the 'outsider' particularly prevalent. Most feature such a character, excluded or misunderstood by society; often this is the protagonist, such as Peter Grimes and Owen Wingrave in their eponymous operas. An increasingly important influence was the music of the East, an interest fostered by a tour with Pears in 1957, when Britten was much struck by the music of the Balinese gamelan and by Japanese Noh plays. The fruits of this tour include the ballet The Prince of the Pagodas (1957) and the series of semi-operatic "Parables for Church Performance": Curlew River (1964), The Burning Fiery Furnace (1966) and The Prodigal Son (1968). The greatest success of Britten's career was, however, the musically more conventional War Requiem, written for the 1962 consecration of Coventry Cathedral.


          Britten developed close friendships with Dmitri Shostakovich and Mstislav Rostropovich in the 1960s, composing his Cello Suites for the latter and conducting the first Western performance of the former's Fourteenth Symphony; Shostakovich dedicated the score to Britten and often spoke very highly of his music. Britten himself had previously dedicated 'The Prodigal Son' (the third and last of the 'Church Parables') to Shostakovich.


          In the last decade or so of his life, Britten suffered from increasing ill-health and his late works became progressively more sparse in texture. They include the opera Death in Venice (1973), the Suite on English Folk Tunes "A Time There Was" (1974) and Third String Quartet (1975), which drew on material from Death in Venice, as well as the dramatic cantata Phaedra (1976), written for Janet Baker.


          Having previously declined a knighthood, Britten accepted a life peerage on 2 July 1976 as Baron Britten, of Aldeburgh in the County of Suffolk. A few months later he died of heart failure at his house in Aldeburgh. He is buried in the churchyard of St Peter and St Paul's Church there. His grave lies next to that of his partner, Peter Pears. The grave of Imogen Holst, a close friend of Britten, can be found directly behind.


          


          Music


          One of Britten's best known works is The Young Person's Guide to the Orchestra (1946), which was composed to accompany Instruments of the Orchestra, an educational film produced by the British government, narrated and conducted by Malcolm Sargent. It has the subtitle Variations and Fugue on a Theme of Purcell, and takes a melody from Henry Purcell's Abdelazar as its central theme. Britten gives individual variations to each of the sections of the orchestra, starting with the woodwind, then the string instruments, the brass instruments and finally the percussion. Britten then brings the whole orchestra together again in a fugue before restating the theme to close the work. The original film's spoken commentary is often omitted in concert performances and recordings.


          Britten was an exceptionally accomplished pianist, and frequently performed in chamber music or accompanying lieder. However, apart from the Piano Concerto (1938) and the Diversions for piano and orchestra (written for Paul Wittgenstein in 1940), he wrote very little music for the instrument, and in a 1963 interview for the BBC said that he thought of it as "a background instrument".


          His work as a conductor included not only his own music but also that of many other composers, notably Mozart, Elgar, and Percy Grainger.


          One of Britten's solo works that has an indisputably central place in the repertoire of its instrument is his Nocturnal after John Dowland for guitar (1963). This work is typically spare in his late style, and shows the depth of his life-long admiration for Elizabethan lute songs. The theme of the work, John Dowland's Come, Heavy Sleep, emerges in complete form at the close of eight variations, each variation based on some feature, frequently transient or ornamental, of the song or its lute accompaniment.


          


          Awards


          
            	Grammy Awards 1963 - Classical Album Of The Year (for War Requiem)


            	Grammy Awards 1963 - Best Classical Performance - Choral (Other Than Opera) (for War Requiem)


            	Grammy Awards 1963 - Best Classical Composition By A Contemporary Composer (for War Requiem)


            	Sonning Award 1967 (Denmark)


            	BRIT Awards 1977 - Best Orchestral Album (of the past 25 years) (for War Requiem)

          


          


          Reputation
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          Britten's status as one of the greatest English composers of the 20th century is now secure among professional critics. In the 1930s he made a conscious effort to set himself apart from the English musical mainstream, which he regarded as complacent, insular and amateurish. Many critics of the time, in return, distrusted his facility, cosmopolitanism and admiration for composers, such as Mahler, Berg, and Stravinsky, not considered appropriate models for a young English musician.


          Even today, criticism of his music is apt to become entangled with consideration of his personality, politics (especially his pacifism in World War II) and his sexuality. The publication of Humphrey Carpenter's biography in 1992, with its revelations of Britten's often fraught social, professional and sexual relationships, has ensured that he will remain a controversial figure. In 2003, a selection of Britten's writings, edited by Paul Kildea, revealed other ways that he addressed such issues as his pacifism. A further study along the lines begun by Carpenter is John Bridcut's Britten's Children, 2006, which describes Brittens infatuation with a series of pre-adolescent boys throughout his life.


          For many musicians, however, Britten's technique, broad musical and human sympathies and ability to treat the most traditional of musical forms with freshness and originality place him at the head of composers of his generation. A notable tribute is a piece by the Estonian composer Arvo Prt titled Cantus in Memoriam Benjamin Britten.
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        Benjamin Disraeli


        
          

          Template:Infobox Prime Minister 2 Benjamin Disraeli, 1st Earl of Beaconsfield, KG, PC, FRS ( December 21, 1804  April 19, 1881), born Benjamin D'Israeli was a British Conservative statesman and literary figure. He served in government for three decades, twice as Prime Minister of the United Kingdom  the first and thus far only person of Jewish parentage to do so (although Disraeli was baptised in the Anglican Church at an early age). Disraeli's most lasting achievement was the creation of the modern Conservative Party after the Corn Laws schism of 1846.


          Although a major figure in the protectionist wing of the Conservative Party after 1844, Disraeli's relations with the other leading figures in the party, particularly Lord Derby, the overall leader, were often strained. Not until the 1860s would Derby and Disraeli be on easy terms, and the latter's succession of the former assured. From 1852 onwards, Disraeli's career would also be marked by his often intense rivalry with William Ewart Gladstone, who eventually rose to become leader of the Liberal Party. In this duel, Disraeli was aided by his warm friendship with Queen Victoria, who came to detest Gladstone during the latter's first premiership in the 1870s. In 1876 Disraeli was raised to the peerage as the Earl of Beaconsfield, capping nearly four decades in the House of Commons.


          Before and during his political career, Disraeli was well-known as a literary and social figure, although his novels are not generally regarded as belonging to the first rank of Victorian literature. He mainly wrote romances, of which Sybil and Vivian Grey are perhaps the best-known today. He was and is unusual among British Prime Ministers for having gained equal social and political renown.


          


          Early life
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          Disraeli was descended from Italian Sephardic Jews on both sides of his family, although he claimed Spanish ancestry. With this he may have just been referring to the fact that all Sephardim ultimately originate in Spain. His father was the literary critic and historian Isaac D'Israeli who, though Jewish, in 1817 had Benjamin baptised in the Church of England, following a dispute with their synagogue. The elder D'Israeli (Benjamin changed the spelling in the 1820s by dropping the foreign-looking apostrophe) himself was content to remain outside organized religion. Benjamin at first attended a small school, the Reverend John Potticary's school at Blackheath (later to evolve into St Piran's School). Beginning in 1817, Benjamin attended Higham Hall, in Walthamstow. His younger brothers, in contrast, attended the superior Winchester College, a fact which apparently grated on Disraeli and may explain his dislike of his mother, Maria D'Israeli.


          His father groomed him for a career in law, and Disraeli was articled to a solicitor in 1821. Law was, however, uncongenial, and by 1825 he had given it up. Disraeli, determined to obtain independent means, speculated on the stock exchange as early as 1824 on various South American mining companies. The recognition of the new South American republics on the recommendation of George Canning had led to a considerable boom, encouraged by various promoters. In this connexion, Disraeli became involved with the financier J. D. Powles, one such booster. In the course of 1825, Disraeli wrote three anonymous pamphlets for Powles, promoting the companies.


          That same year Disraeli's financial activities brought him into contact with the publisher John Murray who, like Powles and Disraeli, was involved in the South American mines. Accordingly, they attempted to bring out a newspaper, The Representative, to promote both the cause of the mines and those politicians who supported the mines, specifically Canning. The paper was a failure, in part because the mining "bubble" burst in late 1825, financially ruining Powles and Disraeli. Also, according to Disraeli's biographer, Lord Blake, the paper was "atrociously edited", and would have failed regardless. Disraeli's debts incurred from this debacle would haunt him for the rest of his life.


          


          Literary career
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          Disraeli now turned towards literature, and brought out his first novel, Vivian Grey, in 1826. Disraeli's biographers agree that Vivian Grey was a thinly-veiled re-telling of the affair of the Representative, and it proved very popular on its release, although it also caused much offence within the Tory literary world when Disraeli's authorship was discovered. The book, which was initially published anonymously, was purportedly written by a "man of fashion"  someone who moved in high society. Disraeli, then just twenty-three, did not move in high society, and the numerous solecisms present in Vivian Grey made this painfully obvious. Reviewers were sharply critical on these grounds of both the author and the book. Furthermore, Murray believed that Disraeli had caricatured him and abused his confidencean accusation denied at the time, and by the official biography, although subsequent biographers (notably Blake) have sided with Murray.


          After producing a Vindication of the English Constitution, and some political pamphlets, Disraeli followed up Vivian Grey by a series of novels, The Young Duke (1831), Contarini Fleming (1832), Alroy (1833), Venetia and Henrietta Temple (1837). During the same period he had also written The Revolutionary Epick and three burlesques, Ixion, The Infernal Marriage, and Popanilla. Of these only Henrietta Temple (based on his affair with Lady Henrietta Sykes) was a true success.


          During the 1840s Disraeli wrote three political novels collectively known as "the Trilogy"Sybil, Coningsby, and Tancred.


          Disraeli's relationships with other writers of his period (most of whom were male), were strained or non-existent. After the disaster of the Representative John Gibson Lockhart was a bitter enemy and the two never reconciled. Disraeli's preference for female company prevented the development of contact with those who were not alienated by his opinions, comportment, or background. One contemporary who tried to bridge the gap, William Makepeace Thackeray, established a tentative cordial relationship in the late 1840s only to see everything collapse when Disraeli took offence at a burlesque of him which Thackeray had penned for Punch. Disraeli took revenge in Endymion (published in 1880), when he caricatured Thackeray as "St. Barbe".


          


          Parliament
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          Disraeli had been considering a political career as early as 1830, before he departed England for the Mediterranean. His first real efforts, however, did not come until 1832, during the great crisis over the Reform Bill, when he contributed to an anti- Whig pamphlet edited by John Wilson Croker and published by Murray entitled England and France: or a cure for Ministerial Gallomania. The choice of a Tory publication was regarded as odd by Disraeli's friends and relatives, who thought him more of a Radical. Indeed, Disraeli had objected to Murray about Croker inserting "high Tory" sentiment, writing that "it is quite impossible that anything adverse to the general measure of Reform can issue from my pen." Further, at the time Gallomania was published, Disraeli was in fact electioneering in High Wycombe in the Radical interest. Disraeli's politics at the time were influenced both by his rebellious streak and by his desire to make his mark. In the early 1830s the Tories and the interests they represented appeared to be a lost cause. The other great party, the Whigs, was anathema to Disraeli: "Toryism is worn out & I cannot condescend to be a Whig."


          Though he initially stood for election, unsuccessfully, as a Radical, Disraeli was a Tory by the time he won a seat in the House of Commons in 1837 representing the constituency of Maidstone. The next year he settled his private life by marrying Mary Anne Lewis, the widow of Wyndham Lewis, Disraeli's erstwhile colleague at Maidstone.
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          Although a Conservative, Disraeli was sympathetic to some of the demands of the Chartists and argued for an alliance between the landed aristocracy and the working class against the increasing power of the merchants and new industrialists in the middle class, helping to found the Young England group in 1842 to promote the view that the landed interests should use their power to protect the poor from exploitation by middle-class businessman. During the twenty years between the Corn Laws and the Second Reform Bill Disraeli would seek a Tory-Radical alliances, to little avail. Prior to the 1867 Reform Bill the working class did not possess the vote and therefore had little tangible political power. Although Disraeli forged a personal friendship with John Bright, a Lancashire manufacturer and leading Radical, Disraeli was unable to convince Bright to sacrifice principle for political gain. After one such attempt, Bright noted in his diary that Disraeli "seems unable to comprehend the morality of our political course."


          


          Protection


          Prime Minister Sir Robert Peel passed over Disraeli when putting together his government in 1841 and Disraeli, hurt, gradually became a sharp critic of Peel's government, often deliberately adopting positions contrary to those of his nominal chief. The best known of these cases was the Maynooth grant in 1845 and the repeal of the Corn Laws in 1846. The end of 1845 and the first months of 1846 were dominated by a battle in parliament between the free traders and the protectionists over the repeal of the Corn Laws, with the latter rallying around Disraeli and Lord George Bentinck. An alliance of pro free-trade Conservatives (the "Peelites"), Radicals, and Whigs carried repeal, and the Conservative Party split: the Peelites moved towards the Whigs, while a "new" Conservative Party formed around the protectionists, led by Disraeli, Bentinck, and Lord Stanley (later Lord Derby).


          This split had profound implications for Disraeli's political career: almost every Conservative politician with official experience followed Peel, leaving the rump bereft of leadership. As one biographer wrote, "[Disraeli] found himself almost the only figure on his side capable of putting up the oratorical display essential for a parliamentary leader." Looking on from the House of Lords, the Duke of Argyll wrote that Disraeli "was like a subaltern in a great battle where every superior officer was killed or wounded." If the remainder of the Conservative Party could muster the electoral support necessary to form a government, then Disraeli was now guaranteed high office. However, he would take office with a group of men who possessed little or no official experience, who had rarely felt moved to speak in the House of Commons before, and who, as a group, remained hostile to Disraeli on a personal level, his assault on the Corn Laws notwithstanding.


          Disraeli's friendship with the Bentinck family was cemented in 1848 when Lord Henry Bentinck and Lord Titchfield loaned him 25,000 (equivalent to almost 1,500,000 today) so that he could purchase Hughenden Manor, in Buckingham county. This purchase allowed him to stand for the county, which was "essential" if one was to lead the Conservative Party at the time. He and Mary Anne alternated between Hughenden and several homes in London for the remainder of their marriage.


          


          Office


          


          The first Derby government
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          The first opportunity for the protectionist Tories under Disraeli and Stanley to take office came in 1851, when Lord John Russell's government was defeated in the House of Commons over the Ecclesiastical Titles Act 1851. Disraeli was to have been Home Secretary, with Stanley (becoming the Earl of Derby later that year) as Prime Minister. The Peelites, however, refused to serve under Stanley or with Disraeli, and attempts to create a purely protectionist government failed.


          Russell resumed office, but resigned again in early 1852 when a combination of the protectionists and Lord Palmerston defeated him on a Militia Bill. This time Lord Derby (as he had become) took office, and appointed Disraeli Chancellor of the Exchequer and Leader of the House of Commons. Disraeli's first and primary responsibility was to produce a Budget for the coming fiscal year. He proposed to reduce taxes on malt and tea ( indirect taxation); additional revenue would come from an increase in the House tax. More controversially, Disraeli also proposed to alter the workings of the Income Tax ( direct taxation) by "differentiating"i.e., different rates would be levied on different types of income. The establishment of the income tax on a permanent basis had been the subject of much inter-party discussion since the fall of Peel's ministry, but no conclusions had been reached, and Disraeli was criticised for mixing up details over the different "schedules" of income. He was also hampered by an unexpected increase in defence expenditure, which was forced on him by Derby and Sir John Pakington (leading to his celebrated remark to John Bright about the "damned defences"). This, combined with bad timing and perceived inexperience led to the failure of the Budget and consequently the fall of the government in December of that year.


          William Ewart Gladstone's final speech on the failed Budget marked the beginning of over twenty years of mutual parliamentary hostility, as well as the end of Gladstone's formal association with the Conservative Party.


          


          Opposition


          With the fall of the government Disraeli and the Conservatives returned to the opposition benches. Derby's successor as Prime Minister was the Peelite Lord Aberdeen, whose ministry was composed of both Peelites and Whigs. Disraeli himself was succeeded as chancellor by Gladstone.


          


          The second Derby government


          Lord Palmerston's government collapsed in 1858 amid public fallout over the Orsini affair and Derby took office at the head of a purely 'Conservative' administration. He again offered a place to Gladstone, who declined. Disraeli remained leader of the House of Commons and returned to the Exchequer. As in 1852 Derby's was a minority government, dependent on the division of its opponents for survival. The principal measure of the 1858 session would be a bill to re-organise governance of India, the Indian Mutiny having exposed the inadequacy of dual control. The first attempt at legislation was drafted by the President of the Board of Control, Lord Ellenborough, who had previously served as Governor-General of India (1841-44). The bill, however, was riddled with complexities and had to be withdrawn. Soon after, Ellenborough was forced to resign over an entirely separate matter involving the current Governor-General, Lord Canning.


          Faced with a vacancy, Disraeli and Derby tried yet again to bring Gladstone into the government. Disraeli wrote a personal letter to Gladstone, asking him to place the good of the party above personal animosity: "Every man performs his office, and there is a Power, greater than ourselves, that disposes of all this..." In responding to Disraeli Gladstone denied that personal feelings played any role in his decision then and previously to accept office, while acknowledging that there were differences between him and Derby "broader than you may have supposed." Gladstone also hinted at the strength of his own faith, and the role it played in his public life, when he addressed Disraeli's most personal and private appeal:


          
            
              	

              	I state these points fearlessly and without reserve, for you have yourself well reminded me that there is a Power beyond us that disposes of what we are and do, and I find the limits of choice in public life to be very narrow.W. E. Gladstone to Disraeli, 1858

              	
            

          


          With Gladstone's refusal Derby and Disraeli looked elsewhere and settled on Disraeli's old friend Edward Bulwer-Lytton, who became Secretary of State for the Colonies; Derby's son Lord Stanley, succeeded Ellenborough at the Board of Control. Stanley, with Disraeli's assistance, proposed and guided through the house the India Act, under which the subcontinent would be governed for sixty years. The East India Company and its Governor-General were replaced by a viceroy and the Indian Council, while at Westminster the Board of Control was abolished and its functions assumed by the newly-created India Office, under the Secretary of State for India.


          


          The 1867 Reform Bill


          After engineering the defeat of a Liberal Reform Bill introduced by Gladstone in 1866, Disraeli and Derby introduced their own measure in 1867.
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          This was primarily a political strategy designed to give the Conservative party control of the reform process and the subsequent long-term benefits in the Commons, similar to those derived by the Whigs after their 1832 Reform Act. The Reform Act of 1867 extended the franchise by 938,427  an increase of 88%  by giving the vote to male householders and male lodgers paying at least 10 pounds for rooms and eliminating rotten boroughs with fewer than 10,000 inhabitants, and granting constituencies to fifteen unrepresented towns, and extra representation in parliament to larger towns such as Liverpool and Manchester, which had previously been under-represented in Parliament.. This act was unpopular with the right wing of the Conservative Party, most notably Lord Cranborne (later the Marquess of Salisbury), who resigned from the government and spoke against the bill, accusing Disraeli of "a political betrayal which has no parallel in our Parliamentary annals." Cranborne, however, was unable to lead a rebellion similar to that which Disraeli had led against Peel twenty years earlier. 


          Prime Minister


          


          First government


          Derby's health had been declining for some time and he finally resigned as Prime Minister in late February of 1868; he would live for twenty months. Disraeli's efforts over the past two years had dispelled, for the time being, any doubts about him succeeding Derby as leader of the Conservative Party and therefore Prime Minister. As Disraeli remarked, "I have climbed to the top of the greasy pole."
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          However, the Conservatives were still a minority in the House of Commons, and the enaction of the Reform Bill required the calling of new election once the new voting register had been compiled. Disraeli's term as Prime Minister would therefore be fairly short, unless the Conservatives won the general election. He made only two major changes in the cabinet: he replaced Lord Chelmsford as Lord Chancellor with Lord Cairns, and brought in George Ward Hunt as Chancellor of the Exchequer. Disraeli and Chelmsford had never got along particularly well, and Cairns, in Disraeli's view, was a far stronger minister.


          Disraeli's first premiership was dominated by the heated debate over the established Church of Ireland. Although Ireland was (and remains) overwhelmingly Roman Catholic, the Protestant Church remained the established church and was funded by direct taxation. An initial attempt by Disraeli to negotiate with Cardinal Manning the establishment of a Roman Catholic university in Dublin foundered in March when Gladstone moved resolutions to dis-establish the Irish Church altogether. The proposal divided the Conservative Party while reuniting the Liberals under Gladstone's leadership. While Disraeli's government survived until the December general election, the initiative had passed to the Liberals, who were returned to power with a majority of 170.


          


          Second government


          After six years in opposition, Disraeli and the Conservative Party won the election of 1874, giving the party its first absolute majority in the House of Commons since the 1840s. Under the leadership of R. A. Cross, the Home Secretary, Disraeli's government introduced various reforms, including the Artisans Dwellings Act (1875), the Public Health Act (1875), the Pure Food and Drugs Act (1875), the Climbing Boys Act (1875), and the Education Act (1876). His government also introduced a new Factory Act meant to protect workers, the Conspiracy and Protection of Property Act (1875) to allow peaceful picketing, and the Employers and Workmen Act (1878) to enable workers to sue employers in the civil courts if they broke legal contracts.


          


          Imperialism
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          Disraeli was a stauch supporter of the expansion and preservation of the British Empire. He introduced the Royal Titles Act, which created Queen Victoria Empress of India, putting her at the same level as the Russian Tsar. He also, over the objections of his own cabinet, purchased 44% of the shares of the Suez Canal Company.


          Difficulties in South Africa (epitomised by the defeat of the British Army at the Battle of Isandlwana), as well as Afghanistan, weakened his government and led to his party's defeat in the 1880 election.


          


          The Eastern Question


          Disraeli and Gladstone clashed over Britain's Balkan policy. Disraeli saw the situation as a matter of British imperial and strategic interests, keeping to Palmerston's policy of supporting the Ottoman Empire against Russian expansion. Gladstone, however, saw the issue in moral terms, for Bulgarian Christians had been massacred by the Turks and Gladstone therefore believed it was immoral to support the Ottoman Empire. Disraeli achieved a diplomatic success at the Congress of Berlin in 1878, in limiting the growing influence of Russia in the Balkans and breaking up the League of the Three Emperors.


          He was elevated to the House of Lords in 1876 when Queen Victoria (who liked Disraeli both personally and politically) made him Earl of Beaconsfield and Viscount Hughenden.


          


          Death


          In the general election of 1880 Disraeli's Conservatives were defeated by Gladstone's Liberals. Disraeli became ill soon after and died in April 1881. His literary executor, and for all intents and purposes his heir, was his private secretary, Lord Rowton.


          


          Personal life and family


          Benjamin was the second child and eldest son of Isaac D'Israeli and Maria Basevi. His siblings included Sarah (18021859), Naphtali (1807), Ralph (18091898), and James (18131868).


          Before his entrance into parliament Disraeli was involved with several different women, most notably Lady Henrietta Sykes (the wife of Sir Francis Sykes, Bt), who served as the model for Henrietta Temple. His relationship with Henrietta would eventually cause him serious trouble beyond the usual problems associated with a torrid affair. It was Henrietta who introduced Disraeli to Lord Lyndhurst, with whom she later became romantically involved. As Lord Blake observed: "The true relationship between the three cannot be determined with certainty...there can be no doubt that the affair [figurative usage] damaged Disraeli and that it made its contribution, along with many other episodes, to the understandable aura of distrust which hung around his name for so many years."


          


          Disraeli's Judaism


          Although born of Jewish parents, Disraeli was baptised in the Christian faith at the age of thirteen, and remained an observant Anglican for the rest of his life. At the same time, he considered himself ethnically Jewish and did not view the two positions as incompatible.


          


          Disraeli's governments


          
            	First Disraeli Ministry (FebruaryDecember 1868)


            	Second Disraeli Ministry (February 1874April 1880)
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          Fiction


          
            	Vivian Grey (1826; Vivian Grey, available at Project Gutenberg.)


            	Popanilla (1828; Popanilla, available at Project Gutenberg.)


            	The Young Duke (1831)


            	Contarini Fleming (1832)


            	Alroy (1833)


            	The Infernal Marriage (1834)


            	Ixion in Heaven (1834)


            	The Revolutionary Epick (1834)


            	The Rise of Iskander (1834; The Rise of Iskander, available at Project Gutenberg.)


            	Henrietta Temple (1837)


            	Venetia (1837; Venetia, available at Project Gutenberg.)


            	The Tragedy of Count Alarcos (1839); The Tragedy of Count Alarcos, available at Project Gutenberg.)


            	Coningsby, or the New Generation (1844; Coningsby, available at Project Gutenberg.)


            	Sybil, or The Two Nations (1845; Sybil or, The Two Nations, available at Project Gutenberg.)


            	Tancred, or the New Crusade (1847)


            	Lothair (1870; Lothair, available at Project Gutenberg.)


            	Endymion (1880; Endymion, available at Project Gutenberg.)


            	Falconet (book) (unfinished 1881)

          


          


          Non-fiction


          
            	An Inquiry into the Plans, Progress, and Policy of the American Mining Companies (1825)


            	Lawyers and Legislators: or, Notes, on the American Mining Companies (1825)


            	The present state of Mexico (1825)


            	England and France, or a Cure for the Ministerial Gallomania (1832)


            	What Is He? (1833)


            	The Letters of Runnymede (1836)


            	Lord George Bentinck (1852)

          


          



          


          Films featuring Disraeli
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            	Disraeli ( 1929) George Arliss ( Best Actor Oscar), Joan Bennett


            	The Prime Minister ( 1941) John Gielgud


            	The Mudlark ( 1950) Alec Guinness


            	Disraeli ( 1978) Ian McShane, Mary Peach


            	Mrs. Brown ( 1997) Sir Antony Sher
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          Benjamin Franklin ( January 17, 1706 [ O.S. January 6, 1705]  April 17, 1790) was one of the Founding Fathers of the United States of America. A noted polymath, Franklin was a leading author and printer, satirist, political theorist, politician, scientist, inventor, civic activist, statesman and diplomat. As a scientist he was a major figure in the Enlightenment and the history of physics for his discoveries and theories regarding electricity. He invented the lightning rod, bifocals, the Franklin stove, a carriage odometer, and a musical instrument. He formed both the first public lending library in America and first fire department in Pennsylvania. He was an early proponent of colonial unity and as a political writer and activist he, more than anyone, invented the idea of an American nation and as a diplomat during the American Revolution, he secured the French alliance that helped to make independence possible.


          Franklin is credited as being foundational to the roots of American values and character, a marriage of the practical and democratic Puritan values of thrift, hard work, education, community spirit, self-governing institutions, and opposition to authoritarianism both political and religious, with the scientific and tolerant values of the Enlightenment. In the words of Henry Steele Commager, "In Franklin could be merged the virtues of Puritanism without its defects, the illumination of the Enlightenment without its heat." To Walter Isaacson, this makes Franklin, "the most accomplished American of his age and the most influential in inventing the type of society America would become."


          Born in Boston, Massachusetts, Franklin learned printing from his older brother and became a newspaper editor, printer, and merchant in Philadelphia, becoming very wealthy, writing and publishing Poor Richard's Almanack and the Pennsylvania Gazette. Franklin was interested in science and technology, and gained international renown for his famous experiments. He played a major role in establishing the University of Pennsylvania and Franklin & Marshall College and was elected the first president of the American Philosophical Society. Franklin became a national hero in America when he spearheaded the effort to have Parliament repeal the unpopular Stamp Act. An accomplished diplomat, he was widely admired among the French as American minister to Paris and was a major figure in the development of positive Franco-American relations. From 1775 to 1776, Franklin was Postmaster General under the Continental Congress and from 1785 to 1788 was President of the Supreme Executive Council of Pennsylvania. Toward the end of his life, he became one of the most prominent abolitionists.


          Franklin's colorful life and legacy of scientific and political achievement, and status as one of America's most influential Founding Fathers, has seen Franklin honored on coinage and money; warships; the names of many towns, counties, educational institutions, namesakes, and companies; and more than two centuries after his death, countless cultural references.


          


          Biography


          


          Ancestry


          Franklin's father, Josiah Franklin, was born at Ecton, Northamptonshire, England on December 23, 1657, the son of Thomas Franklin, a blacksmith and farmer, and Jane White. His mother, Abiah Folger, was born in Nantucket, Massachusetts, on August 15, 1667, to Peter Folger, a miller and schoolteacher and his wife Mary Morrill, a former indentured servant. A descendant of the Folgers, J. A. Folger, founded Folgers Coffee in the 19th century.


          Josiah Franklin had seventeen children by his two wives. His first wife was Anne Child, who he married about 1677 in Ecton and immigrated to Boston with in 1683; they had three children before immigrating and four after. After her death, Josiah was married to Abiah Folger on July 9, 1689 in the Old South Meeting House by Samuel Willard. Benjamin, their eighth child, was Josiah Franklin's fifteenth child and tenth and last son.


          Josiah Franklin converted to the Puritan Church in the 1670s. Puritanism was a Protestant movement in England to "purify" Anglicism from elements of the Roman Catholic religion, which they considered superstitious. Three things were important to the Puritans: that each congregation would be self-governing, that ministers gave sermons instead of performing rituals such as the mass, and individual Bible study so that each believer could develop a personal understanding and relationship with God. Puritanism appealed to smart, middle class people such as Benjamin Franklin's father, who enjoyed the governance meetings, discussion, study and personal independence.


          The roots of American democracy can be seen in these Puritan values of self-government, the importance of the individual and rebellion against authority, which were passed onto Benjamin Franklin and other founding fathers such as John Adams. One of Josiah's core Puritan values was that personal worth is earned through hard work, which makes the industrious man the equal of kings, which Ben Franklin etched onto his father's tombstone, from his father Josiah's favorite Bible quote, from the Hebrew Bible, Proverbs 22:29: "Seest thou a man diligent in his calling, he shall stand before Kings." Hard work and equality were two Puritan values Ben Franklin preached throughout his own life (ibid, p 78) and spread widely through Poor Richard's Almanac and his autobiography.


          Ben Franklin's mother, Abiah Folger, was born into a Puritan family that was among the first Pilgrims to flee to Massachusetts for religious freedom, when the Roman Catholic King Charles I of England began persecuting Protestants. They sailed for Boston in 1635. Her father was "the sort of rebel destined to transform colonial America." As clerk of the court, he was jailed for disobeying the local magistrate in defense of middle-class shopkeepers and artisans in conflict with wealthy landowners. Ben Franklin followed in his grandfather's footsteps in his battles against the wealthy Penn family that owned the colony of Pennsylvania.


          


          Early life
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          Benjamin Franklin was born on Milk Street in Boston on January 17, 1706 and baptized at Old South Meeting House. His father, Josiah Franklin, was a tallow chandler, a maker of candles and soap, whose second wife, Abiah Folger, was Benjamin's mother. Josiah's marriages produced 17 children; Benjamin was the fifteenth child and youngest son. Josiah wanted Ben to attend school with the clergy but only had enough money to send him to school for two years. He attended Boston Latin School but did not graduate; he continued his education through voracious reading. Although "his parents talked of the church as a career" for Franklin, his schooling ended when he was ten. He then worked for his father for a time and at 12 he became an apprentice to his brother James, a printer. When Ben was 15, James created the New England Courant, the first truly independent newspaper in the colonies. When denied the option to write to the paper, Franklin invented the pseudonym of Mrs. Silence Dogood, who was ostensibly a middle-aged widow. The letters were published in the paper and became a subject of conversation around town. Neither James nor the Courant's readers were aware of the ruse, and James was unhappy with Ben when he discovered the popular correspondent was his younger brother. Franklin left his apprenticeship without permission and in so doing became a fugitive.


          At age 17, Franklin ran away to Philadelphia, Pennsylvania, seeking a new start in a new city. When he first arrived he worked in several printer shops around town. However, he was not satisfied by the immediate prospects. After a few months, while working in a printing house, Franklin was convinced by Pennsylvania Governor Sir William Keith to go to London, ostensibly to acquire the equipment necessary for establishing another newspaper in Philadelphia. Finding Keith's promises of backing a newspaper to be empty, Franklin worked as a compositor in a printer's shop in what is now the Church of St Bartholomew-the-Great in the Smithfield area of London. Following this, he returned to Philadelphia in 1726 with the help of a merchant named Thomas Denham, who gave Franklin a position as clerk, shopkeeper, and bookkeeper in Denham's merchant business.


          In 1727, Benjamin Franklin, 21, created the Junto, a group of "like minded aspiring artisans and tradesmen who hoped to improve themselves while they improved their community." The Junto was a discussion group for issues of the day; it subsequently gave rise to many organizations in Philadelphia.


          Reading was a great pastime of the Junto, but books were rare and expensive. The members created a library, and initially pooled their own books together. This did not work, however, and Franklin initiated the idea of a subscription library, where the members pooled their monetary resources to buy books. This idea was the birth of the Library Company, with the charter of the Library Company of Philadelphia created in 1731 by Franklin.


          Originally, the books were kept in the homes of the first librarians, but in 1739 the collection was moved to the second floor of the State House of Pennsylvania, now known as Independence Hall. In 1791, a new building was built specifically for the library. The Library Company flourished with no competition and gained many priceless collections from bibliophiles such as James Logan and his physician brother William. The Library Company is now a great scholarly and research library with 500,000 rare books, pamphlets, and broadsides, more than 160,000 manuscripts, and 75,000 graphic items.


          Upon Denham's death, Franklin returned to his former trade. By 1730, Franklin had set up a printing house of his own and had contrived to become the publisher of a newspaper called The Pennsylvania Gazette. The Gazette gave Franklin a forum for agitation about a variety of local reforms and initiatives through printed essays and observations. Over time, his commentary, together with a great deal of savvy about cultivating a positive image of an industrious and intellectual young man, earned him a great deal of social respect; though even after Franklin had achieved fame as a scientist and statesman, he habitually signed his letters with the unpretentious 'B. Franklin, Printer.'


          In 1731, Franklin was initiated into the local Freemason lodge, becoming a grand master in 1734, indicating his rapid rise to prominence in Pennsylvania. That same year, he edited and published the first Masonic book in the Americas, a reprint of James Anderson's Constitutions of the Free-Masons. Franklin remained a Freemason throughout the rest of his life.


          


          Deborah Read


          In 1724, while a boarder in the Read home, Franklin had courted Deborah Read before going to London at Governor Keith's request. At that time, Miss Read's mother was wary of allowing her daughter to wed a seventeen-year old who was on his way to London. Her own husband having recently died, Mrs. Read declined Franklin's offer of marriage.


          While Franklin was in London, Deborah married a man named John Rodgers. This proved to be a regrettable decision. Rodgers shortly avoided his debts and prosecution by fleeing to Barbados, leaving Deborah behind. With Rodgers' fate unknown, and bigamy illegal, Deborah was not free to formally remarry.


          In 1730, Franklin acknowledged an illegitimate son named William, who would eventually become the last Loyalist governor of New Jersey. While the identity of William's mother remains unknown, perhaps the responsibility of an infant child gave Franklin a reason to take up residence with Deborah Read. William was raised in the Franklin household but eventually broke with his father over the treatment of the colonies at the hands of the crown. However, he was not above using his father's fame to enhance his own standing.


          Franklin established a common-law marriage with Deborah Read on September 1, 1730. In addition to raising William, Benjamin and Deborah Franklin had two children together. The first, Francis Folger Franklin, born October 1732, died of smallpox in 1736. Sarah Franklin, nicknamed Sally, was born in 1743. She eventually married Richard Bache, had seven children, and cared for her father in his old age.


          Deborah's fear of the sea meant that she never accompanied Franklin on any of his extended trips to Europe, despite his repeated requests. However, Franklin did not leave London to visit Deborah even after she wrote to him in November 1769 saying her illness was due to dissatisfied distress because of his prolonged absence. Deborah Read Franklin died of a stroke in 1774, while Benjamin was on an extended trip to England.


          


          Success as author


          In 1733, Franklin began to publish the famous Poor Richard's Almanack (with content both original and borrowed) under the pseudonym Richard Saunders, on which much of his popular reputation is based. Franklin frequently wrote under pseudonyms. Although it was no secret that Franklin was the author, his Richard Saunders character repeatedly denied it. "Poor Richard's Proverbs," adages from this almanac, such as "A penny saved is twopence dear" (often misquoted as "A penny saved is a penny earned"), "Fish and visitors stink in three days" remain common quotations in the modern world. Wisdom in folk society meant the ability to provide an apt adage for any occasion, and Franklin's readers became well prepared. He sold about ten thousand copies per year (a circulation equal to nearly three million today).


          In 1758, the year in which he ceased writing for the Almanack, he printed Father Abraham's Sermon, also known as The Way to Wealth. Franklin's autobiography, published after his death, has become one of the classics of the genre.


          


          Inventions and scientific inquiries
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          Franklin was a prodigious inventor. Among his many creations were the lightning rod, the glass harmonica, the Franklin stove, bifocal glasses, and the flexible urinary catheter. Franklin never patented his inventions; in his autobiography he wrote, "... as we enjoy great advantages from the inventions of others, we should be glad of an opportunity to serve others by any invention of ours; and this we should do freely and generously." His inventions also included social innovations, such as paying forward.


          As deputy postmaster, Franklin became interested in the North Atlantic Ocean circulation patterns which carried mail ships. Franklin worked with Timothy Folger, his cousin and experienced Nantucket whaler captain, and other experienced ship captains, learning enough to chart the Gulf Stream, giving it the name by which it's still known today. It took many years for British sea captains to follow Franklin's advice on navigating the current, but once they did, they were able to gain two weeks in sailing time.


          In 1743, Franklin founded the American Philosophical Society to help scientific men discuss their discoveries and theories. He began the electrical research that, along with other scientific inquiries, would occupy him for the rest of his life, in between bouts of politics and moneymaking.
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          In 1748, he retired from printing and went into other businesses. He created a partnership with his foreman, David Hall, which provided Franklin with half of the shop's profits for 18 years. This lucrative business arrangement provided leisure time for study, and in a few years he had made discoveries that gave him a reputation with the educated throughout Europe and especially in France.


          His discoveries included his investigations of electricity. Franklin proposed that "vitreous" and "resinous" electricity were not different types of " electrical fluid" (as electricity was called then), but the same electrical fluid under different pressures. He was the first to label them as positive and negative respectively, and he was the first to discover the principle of conservation of charge. In 1750, he published a proposal for an experiment to prove that lightning is electricity by flying a kite in a storm that appeared capable of becoming a lightning storm. On May 10, 1752, Thomas-Franois Dalibard of France conducted Franklin's experiment (using a 40-foot-tall iron rod instead of a kite) and extracted electrical sparks from a cloud. On June 15, Franklin may have possibly conducted his famous kite experiment in Philadelphia and also successfully extracted sparks from a cloud, although there are theories that suggest he never performed the experiment. Franklin's experiment was not written up until Joseph Priestley's 1767 History and Present Status of Electricity; the evidence shows that Franklin was insulated (not in a conducting path, since he would have been in danger of electrocution in the event of a lightning strike). (Others, such as Prof. Georg Wilhelm Richmann of Saint Petersburg, Russia, were electrocuted during the months following Franklin's experiment.) In his writings, Franklin indicates that he was aware of the dangers and offered alternative ways to demonstrate that lightning was electrical, as shown by his use of the concept of electrical ground. If Franklin did perform this experiment, he did not do it in the way that is often described, flying the kite and waiting to be struck by lightning, as it would have been fatal. Instead, he used the kite to collect some electric charge from a storm cloud, which implied that lightning was electrical.


          On October 19 in a letter to England explaining directions for repeating the experiment, Franklin wrote:


          
            "When rain has wet the kite twine so that it can conduct the electric fire freely, you will find it streams out plentifully from the key at the approach of your knuckle, and with this key a phial, or Leiden jar, maybe charged: and from electric fire thus obtained spirits may be kindled, and all other electric experiments [may be] performed which are usually done by the help of a rubber glass globe or tube; and therefore the sameness of the electrical matter with that of lightening completely demonstrated."

          


          Franklin's electrical experiments led to his invention of the lightning rod. He noted that conductors with a sharp rather than a smooth point were capable of discharging silently, and at a far greater distance. He surmised that this knowledge could be of use in protecting buildings from lightning, by attaching "upright Rods of Iron, made sharp as a Needle and gilt to prevent Rusting, and from the Foot of those Rods a Wire down the outside of the Building into the Ground;...Would not these pointed Rods probably draw the Electrical Fire silently out of a Cloud before it came nigh enough to strike, and thereby secure us from that most sudden and terrible Mischief!" Following a series of experiments on Franklin's own house, lightning rods were installed on the Academy of Philadelphia (later the University of Pennsylvania) and the Pennsylvania State House (later Independence Hall) in 1752.


          In recognition of his work with electricity, Franklin received the Royal Society's Copley Medal in 1753, and in 1756 he became one of the few eighteenth century Americans to be elected as a Fellow of the Society. The cgs unit of electric charge has been named after him: one franklin (Fr) is equal to one statcoulomb.


          On October 21, 1743, according to popular myth, a storm moving from the southwest denied Franklin the opportunity of witnessing a lunar eclipse. Franklin was said to have noted that the prevailing winds were actually from the northeast, contrary to what he had expected. In correspondence with his brother, Franklin learned that the same storm had not reached Boston until after the eclipse, despite the fact that Boston is to the northeast of Philadelphia. He deduced that storms do not always travel in the direction of the prevailing wind, a concept which would have great influence in meteorology.


          Franklin noted a principle of refrigeration by observing that on a very hot day, he stayed cooler in a wet shirt in a breeze than he did in a dry one. To understand this phenomenon more clearly Franklin conducted experiments. On one warm day in Cambridge, England, in 1758, Franklin and fellow scientist John Hadley experimented by continually wetting the ball of a mercury thermometer with ether and using bellows to evaporate the ether. With each subsequent evaporation, the thermometer read a lower temperature, eventually reaching 7 F (-14 C). Another thermometer showed the room temperature to be constant at 65 F (18 C). In his letter " Cooling by Evaporation," Franklin noted that "one may see the possibility of freezing a man to death on a warm summers day."


          


          Musical endeavors


          Franklin is known to have played the violin, the harp, and the guitar. He also composed music, notably a string quartet in early classical style, and invented a much-improved version of the glass harmonica, in which each glass was made to rotate on its own, with the player's fingers held steady, instead of the other way around; this version soon found its way to Europe.


          


          Public life


          In 1736, Franklin created the Union Fire Company, one of the first volunteer fire fighting companies in America. In the same year, he printed a new currency for New Jersey based on innovative anti- counterfeiting techniques which he had devised.


          As he matured, Franklin began to concern himself more with public affairs. In 1743, he set forth a scheme for The Academy and College of Philadelphia. He was appointed president of the academy in November 13, 1749, and it opened on August 13, 1751. At its first commencement, on May 17, 1757, seven men graduated; six with a Bachelor of Arts and one as Master of Arts. It was later merged with the University of the State of Pennsylvania to become the University of Pennsylvania.


          In 1753, both Harvard and Yale awarded him honorary degrees.


          In 1751, Franklin and Dr. Thomas Bond obtained a charter from the Pennsylvania legislature to establish a hospital. Pennsylvania Hospital was the first hospital in what was to become the United States of America.
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          Franklin became involved in Philadelphia politics and rapidly progressed. In October 1748, he was selected as a councilman, in June 1749 he became a Justice of the Peace for Philadelphia, and in 1751 he was elected to the Pennsylvania Assembly. On August 10, 1753, Franklin was appointed joint deputy postmaster-general of North America. His most notable service in domestic politics was his reform of the postal system, but his fame as a statesman rests chiefly on his subsequent diplomatic services in connection with the relations of the colonies with Great Britain, and later with France.


          In 1754, he headed the Pennsylvania delegation to the Albany Congress. This meeting of several colonies had been requested by the Board of Trade in England to improve relations with the Indians and defense against the French. Franklin proposed a broad Plan of Union for the colonies. While the plan was not adopted, elements of it found their way into the Articles of Confederation and the Constitution.


          In 1756, Franklin organized the Pennsylvania Militia (see "Associated Regiment of Philadelphia" under heading of Pennsylvania's 103rd Artillery and 111th Infantry Regiment at Continental Army). He used Tun Tavern as a gathering place to recruit a regiment of soldiers to go into battle against the Native American uprisings that beset the American colonies. {Reportably Franklin was elected "Colonel" of the Associated Regiment but declined the honour}.


          In 1757, he was sent to England by the Pennsylvania Assembly as a colonial agent to protest against the political influence of the Penn family, the proprietors of the colony. He remained there for five years, striving to end the proprietors' prerogative to overturn legislation from the elected Assembly, and their exemption from paying taxes on their land. His lack of influential allies in Whitehall led to the failure of this mission. In 1759, the University of St Andrews awarded him an Honorary Doctor of Laws degree. In 1762, Oxford University awarded Franklin an honorary doctorate for his scientific accomplishments and from then on he went by "Doctor Franklin." He also managed to secure a post for his illegitimate son, William Franklin, as Colonial Governor of New Jersey.


          During his stay in London, Franklin became involved in radical politics. He was a member of the Club of Honest Whigs, alongside thinkers such as Richard Price.


          In 1756, Franklin became a member of the Society for the Encouragement of Arts, Manufactures & Commerce (now Royal Society of Arts or RSA, which had been founded in 1754), whose early meetings took place in coffee shops in London's Covent Garden district, close to Franklin's main residence in Craven Street (the only one of his residences to survive and which opened to the public as the Benjamin Franklin House museum on January 17, 2006). After his return to America, Franklin became the Society's Corresponding Member and remained closely connected with the Society. The RSA instituted a Benjamin Franklin Medal in 1956 to commemorate the 250th anniversary of Franklin's birth and the 200th anniversary of his membership of the RSA.


          During his stays at Craven Street in London between 1757 and 1775, Franklin developed a close friendship with his landlady, Margaret Stevenson and her circle of friends and relations, in particular her daughter Mary, who was more often known as Polly.


          In 1759, he visited Edinburgh with his son, and recalled his conversations there as "the densest happiness of my life."


          He also joined the influential Birmingham based Lunar Society with whom he regularly corresponded and on occasion, visited in Birmingham in the West Midlands.
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          Coming of Revolution


          In 1763, soon after Franklin returned to Pennsylvania, the western frontier was engulfed in a bitter war known as Pontiac's Rebellion. The Paxton Boys, a group of settlers convinced that the Pennsylvania government was not doing enough to protect them from American Indian raids, murdered a group of peaceful Susquehannock Indians and then marched on Philadelphia. Franklin helped to organize the local militia in order to defend the capital against the mob, and then met with the Paxton leaders and persuaded them to disperse. Franklin wrote a scathing attack against the racial prejudice of the Paxton Boys. "If an Indian injures me," he asked, "does it follow that I may revenge that Injury on all Indians?"


          At this time, many members of the Pennsylvania Assembly were feuding with William Penn's heirs, who controlled the colony as proprietors. Franklin led the "anti-proprietary party" in the struggle against the Penn family, and was elected Speaker of the Pennsylvania House in May 1764. His call for a change from proprietary to royal government was a rare political miscalculation, however: Pennsylvanians worried that such a move would endanger their political and religious freedoms. Because of these fears, and because of political attacks on his character, Franklin lost his seat in the October 1764 Assembly elections. The anti-proprietary party dispatched Franklin to England to continue the struggle against the Penn family proprietorship, but during this visit, events would drastically change the nature of his mission.


          In London, Franklin opposed the 1765 Stamp Act, but when he was unable to prevent its passage, he made another political miscalculation and recommended a friend to the post of stamp distributor for Pennsylvania. Pennsylvanians were outraged, believing that he had supported the measure all along, and threatened to destroy his home in Philadelphia. Franklin soon learned of the extent of colonial resistance to the Stamp Act, and his testimony before the House of Commons led to its repeal. With this, Franklin suddenly emerged as the leading spokesman for American interests in England. He wrote popular essays on behalf of the colonies, and Georgia, New Jersey, and Massachusetts also appointed him as their agent to the Crown.
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          In September 1767, Franklin visited Paris with his usual traveling partner, Sir John Pringle. News of his electrical discoveries was widespread in France. His reputation meant that he was introduced to many influential scientists and politicians, and also to King Louis XV.


          While living in London in 1768, he developed a phonetic alphabet in A Scheme for a new Alphabet and a Reformed Mode of Spelling. This reformed alphabet discarded six letters Franklin regarded as redundant (c, j, q, w, x and y), and substituted six new letters for sounds he felt lacked letters of their own. His new alphabet, however, never caught on and he eventually lost interest.


          In 1771, Franklin traveled extensively around the British Isles staying with, among others, Joseph Priestley and David Hume. In Dublin, Franklin was invited to sit with the members of the Irish Parliament rather than in the gallery. He was the first American to be given this honour. While touring Ireland, he was moved by the level of poverty he saw. Ireland's economy was affected by the same trade regulations and laws of England which governed America. Franklin feared that America could suffer the same effects should Britains colonial exploitation continue.


          In 1773, Franklin published two of his most celebrated pro-American satirical essays: Rules by Which a Great Empire May Be Reduced to a Small One, and An Edict by the King of Prussia. He also published an Abridgment of the Book of Common Prayer, anonymously with Francis Dashwood. Among the unusual features of this work is a funeral service reduced to six minutes in length, "to preserve the health and lives of the living."


          


          Hutchinson Letters


          Franklin obtained private letters of Massachusetts governor Thomas Hutchinson and lieutenant governor Andrew Oliver which proved they were encouraging London to crack down on the rights of the Bostonians. Franklin sent them to America where they escalated the tensions. Franklin now appeared to the British as the fomenter of serious trouble. Hopes for a peaceful solution ended as he was systematically ridiculed and humiliated by the Privy Council. He left London in March 1775.


          


          Declaration of Independence
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          By the time Franklin arrived in Philadelphia on May 5, the American Revolution had begun with fighting at Lexington and Concord. The New England militia had trapped the main British army in Boston. The Pennsylvania Assembly unanimously chose Franklin as their delegate to the Second Continental Congress. In June 1776, he was appointed a member of the Committee of Five that drafted the Declaration of Independence. Although he was temporarily disabled by gout and unable to attend most meetings of the Committee, Franklin made a several small changes to the draft sent to him by Thomas Jefferson.


          At the signing, he is quoted as having replied to a comment by Hancock that they must all hang together: "Yes, we must, indeed, all hang together, or most assuredly we shall all hang separately,"


          


          Ambassador to France: 1776-1785


          In December 1776, Franklin was dispatched to France as commissioner for the United States. He lived in a home in the Parisian suburb of Passy, donated by Jacques-Donatien Le Ray de Chaumont who supported the United States. Franklin remained in France until 1785, and was such a favorite of French society that it became fashionable for wealthy French families to decorate their parlors with a painting of him. He was highly flirtatious in the French manner (but did not have any actual affairs). He conducted the affairs of his country towards the French nation with great success, which included securing a critical military alliance in 1778 and negotiating the Treaty of Paris (1783). During his stay in France, Benjamin Franklin as a freemason was Grand Master of the Lodge Les Neuf Surs from 1779 until 1781. His number was 24 in the Lodge. He was also a Past Grand Master of Pennsylvania. In 1784, when Franz Mesmer began to publicize his theory of "animal magnetism", which was considered offensive by many, Louis XVI appointed a commission to investigate it. These included the chemist Antoine Lavoisier, the physician Joseph-Ignace Guillotin, the astronomer Jean Sylvain Bailly and Benjamin Franklin.


          


          Constitutional Convention


          When he finally returned home in 1785, Franklin occupied a position only second to that of George Washington as the champion of American independence. Le Ray honored him with a commissioned portrait painted by Joseph Duplessis that now hangs in the National Portrait Gallery of the Smithsonian Institution in Washington, D.C. After his return, Franklin became an abolitionist, freeing both of his slaves. He eventually became president of the Pennsylvania Abolition Society.


          In 1787, Franklin served as a delegate to the Philadelphia Convention. He held an honorific position and seldom engaged in debate. He is the only Founding Father who is a signatory of all four of the major documents of the founding of the United States: the Declaration of Independence, the Treaty of Paris, the Treaty of Alliance with France, and the United States Constitution.


          In 1787, a group of prominent ministers in Lancaster, Pennsylvania, proposed the foundation of a new college to be named in Franklin's honour. Franklin donated 200 towards the development of Franklin College, which is now called Franklin & Marshall College.


          Between 1771 and 1788, he finished his autobiography. While it was at first addressed to his son, it was later completed for the benefit of mankind at the request of a friend.


          In his later years, as Congress was forced to deal with the issue of slavery, Franklin wrote several essays that attempted to convince his readers of the importance of the abolition of slavery and of the integration of Africans into American society. These writings included:


          
            	An Address to the Public, (1789)


            	A Plan for Improving the Condition of the Free Blacks (1789), and


            	Sidi Mehemet Ibrahim on the Slave Trade (1790).

          


          In 1790, Quakers from New York and Pennsylvania presented their petition for abolition. Their argument against slavery was backed by the Pennsylvania Abolitionist Society and its president, Benjamin Franklin.


          


          President of Pennsylvania


          Special balloting conducted 18 November 1785 unanimously elected Franklin the sixth President of the Supreme Executive Council of Pennsylvania, replacing John Dickinson. The office of President of Pennsylvania was analogous to the modern position of Governor. It is not clear why Dickinson needed to be replaced with less than two weeks remaining before the regular election. Franklin held that office for slightly over three years, longer than any other, and served the Constitutional limit of three full terms. Shortly after his initial election he was re-elected to a full term on 29 October 1785, and again in the fall of 1786 and on 31 October 1787. Officially, his term concluded on 5 November 1788, but there is some question regarding the de facto end of his term, suggesting that the aging Franklin may not have been actively involved in the day-to-day operation of the Council toward the end of his time in office.


          


          Virtue, religion and personal beliefs
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          Like the other advocates of republicanism, Franklin emphasized that the new republic could survive only if the people were virtuous in the sense of attention to civic duty and rejection of corruption. All his life he had been exploring the role of civic and personal virtue, as expressed in Poor Richard's aphorisms.


          Franklin had been baptized and educated in a Presbyterian Church based on the doctrines of John Calvin. Deborah Franklin, his wife, retained a life long association with Christ Church, Philadelphia. Franklin later in life rarely attended Sunday services but commented that "...Sunday being my studying day, I never was without some religious principles. I never doubted, for instance, the existence of the Deity; that He made the world, and governed it by His providence; that the most acceptable service of God was the doing good to man; that our souls are immortal; and that all crime will be punished, and virtue rewarded, either here or hereafter."


          One of Franklin's endearing beliefs was in the respect and tolerance of all religious groups. Referring to his experience in Philadelphia, he wrote in his autobiography, "new Places of worship were continually wanted, and generally erected by voluntary Contribution, my Mite for such purpose, whatever might be the Sect, was never refused."


          Although Franklin's parents had intended for him to have a career in the church, Franklin became disillusioned with organized religion after discovering Deism. "I soon became a thorough Deist." He went on to attack Christian principles of free will and morality in a 1725 pamphlet, A Dissertation on Liberty and Necessity, Pleasure and Pain. He consistently attacked religious dogma, arguing that morality was more dependent upon virtue and benevolent actions than on strict obedience to religious orthodoxy: "I think opinions should be judged by their influences and effects; and if a man holds none that tend to make him less virtuous or more vicious, it may be concluded that he holds none that are dangerous, which I hope is the case with me."


          In 1790, just about a month before he died, Franklin wrote the following in a letter to Ezra Stiles, president of Yale, who had asked him his views on religion:


          
            
              	

              	As to Jesus of Nazareth, my Opinion of whom you particularly desire, I think the System of Morals and his Religion, as he left them to us, the best the world ever saw or is likely to see; but I apprehend it has received various corrupt changes, and I have, with most of the present Dissenters in England, some Doubts as to his divinity; tho' it is a question I do not dogmatize upon, having never studied it, and I think it needless to busy myself with it now, when I expect soon an Opportunity of knowing the Truth with less Trouble....

              	
            

          


          Like most Enlightenment intellectuals, Franklin separated virtue, morality, and faith from organized religion, although he felt that if religion in general grew weaker, morality, virtue, and society in general would also decline. Thus he wrote Thomas Paine, "If men are so wicked with religion, what would they be if without it." According to David Morgan, Franklin was a proponent of all religions. He prayed to "Powerful Goodness" and referred to God as the "INFINITE." John Adams noted that Franklin was a mirror in which people saw their own religion: "The Catholics thought him almost a Catholic. The Church of England claimed him as one of them. The Presbyterians thought him half a Presbyterian, and the Friends believed him a wet Quaker." Whatever else Benjamin Franklin was, concludes Morgan, "he was a true champion of generic religion." Ben Franklin was noted to be "the spirit of the Enlightenment."


          Walter Isaacson argues that Franklin became uncomfortable with an unenhanced version of deism and came up with his own conception of the Creator. Franklin outlined his concept of deity in 1728, in his Articles of Belief and Acts of Religion. From this, Isaacson compares Franklin's conception of deity to that of strict deists and orthodox Christians. He concludes that unlike most pure deists, Franklin believed that a faith in God should inform our daily actions, but that, like other deists, his faith was devoid of sectarian dogma. Isaacson also discusses Franklin's conception that God had created beings who do interfere in wordly matters, a point that has led some commentators, most notably A. Owen Aldridge, to read Franklin as embracing some sort of polytheism, with a bevy of lesser gods overseeing various realms and planets.


          On July 4, 1776, Congress appointed a committee that included Benjamin Franklin, Thomas Jefferson, and John Adams to design the Great Seal of the United States. Each member of the committee proposed a unique design: Franklin's proposal featured a design with the motto: "Rebellion to Tyrants is Obedience to God." This design was to portray a scene from the Book of Exodus, complete with Moses, the Israelites, the pillar of fire, and George III depicted as Pharaoh.


          Franklin may have financially supported one particular Presbyterian group in Philadelphia. According to the epitaph Franklin wrote for himself at the age of twenty, it is clear that he believed in a physical resurrection of the body some time after death. Franklin's actual grave, however, as he specified in his final will, simply reads "Benjamin and Deborah Franklin."


          


          Virtue


          Franklin sought to cultivate his character by a plan of thirteen virtues, which he developed at age 20 (in 1726) and continued to practice in some form for the rest of his life. His autobiography (see references below) lists his thirteen virtues as:


          
            	"TEMPERANCE. Eat not to dullness; drink not to elevation."


            	"SILENCE. Speak not but what may benefit others or yourself; avoid trifling conversation."


            	"ORDER. Let all your things have their places; let each part of your business have its time."


            	"RESOLUTION. Resolve to perform what you ought; perform without fail what you resolve."


            	"FRUGALITY. Make no expense but to do good to others or yourself; i.e., waste nothing."


            	"INDUSTRY. Lose no time; be always employ'd in something useful; cut off all unnecessary actions."


            	"SINCERITY. Use no hurtful deceit; think innocently and justly, and, if you speak, speak accordingly."


            	"JUSTICE. Wrong none by doing injuries, or omitting the benefits that are your duty."


            	"MODERATION. Avoid extremes; forbear resenting injuries so much as you think they deserve."


            	"CLEANLINESS. Tolerate no uncleanliness in body, cloaths, or habitation."


            	"TRANQUILLITY. Be not disturbed at trifles, or at accidents common or unavoidable."


            	"CHASTITY. Rarely use venery but for health or offspring, never to dullness, weakness, or the injury of your own or another's peace or reputation."


            	"HUMILITY. Imitate Jesus and Socrates."

          


          


          Death and legacy


          


          Franklin died on April 17, 1790, at age 84. His funeral was attended by approximately 20,000 people. He was interred in Christ Church Burial Ground in Philadelphia. In 1728, aged 22, Franklin wrote what he hoped would be his own epitaph:


          
            The Body of B. Franklin Printer; Like the Cover of an old Book, Its Contents torn out, And stript of its Lettering and Gilding, Lies here, Food for Worms. But the Work shall not be wholly lost: For it will, as he believ'd, appear once more, In a new & more perfect Edition, Corrected and Amended By the Author.

          


          Franklin's actual grave, however, as he specified in his final will, simply reads "Benjamin and Deborah Franklin."


          In 1773, when Franklin's work had moved from printing to science and politics, he corresponded with a French scientist on the subject of preserving the dead for later revival by more advanced scientific methods, writing:


          
            I should prefer to an ordinary death, being immersed with a few friends in a cask of Madeira, until that time, then to be recalled to life by the solar warmth of my dear country! But in all probability, we live in a century too little advanced, and too near the infancy of science, to see such an art brought in our time to its perfection. (Extended excerpt also online.)

          


          His death is described in the book The Life of Benjamin Franklin, quoting from the account of Dr. John Jones:


          
            ...when the pain and difficulty of breathing entirely left him, and his family were flattering themselves with the hopes of his recovery, when an imposthume, which had formed itself in his lungs, suddenly burst, and discharged a quantity of matter, which he continued to throw up while he had power; but, as that failed, the organs of respiration became gradually oppressed; a calm, lethargic state succeeded; and on the 17th instant (April, 1790), about eleven o'clock at night, he quietly expired, closing a long and useful life of eighty-four years and three months.
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          Franklin bequeathed 1,000 (about $4,400 at the time) each to the cities of Boston and Philadelphia, in trust to gather interest for 200 years. The trust began in 1785 when a French mathematician named Charles-Joseph Mathon de la Cour wrote a parody of Franklin's "Poor Richard's Almanack" called "Fortunate Richard." Mocking the unbearable spirit of American optimism represented by Franklin, the Frenchman wrote that Fortunate Richard left a small sum of money in his will to be used only after it had collected interest for 500 years. Franklin, who was 79 years old at the time, wrote to the Frenchman, thanking him for a great idea and telling him that he had decided to leave a bequest of 1,000 pounds each to his native Boston and his adopted Philadelphia. As of 1990, more than $2,000,000 had accumulated in Franklin's Philadelphia trust, which had loaned the money to local residents. From 1940 to 1990, the money was used mostly for mortgage loans. When the trust came due, Philadelphia decided to spend it on scholarships for local high school students. Franklin's Boston trust fund accumulated almost $5,000,000 during that same time, and was used to establish a trade school that became the Franklin Institute of Boston.


          Franklin's likeness is ubiquitous. Since 1928, it has adorned American $100 bills, which are sometimes referred to in slang as "Benjamins" or "Franklins." From 1948 to 1964, Franklin's portrait was on the half dollar. He has appeared on a $50 bill and on several varieties of the $100 bill from 1914 and 1918. Franklin appears on the $1,000 Series EE Savings bond. The city of Philadelphia contains around 5,000 likenesses of Benjamin Franklin, about half of which are located on the University of Pennsylvania campus. Philadelphia's Benjamin Franklin Parkway (a major thoroughfare) and Benjamin Franklin Bridge (the first major bridge to connect Philadelphia with New Jersey) are named in his honour.
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          In 1976, as part of a bicentennial celebration, Congress dedicated a 20-foot (6m) marble statue in Philadelphia's Franklin Institute as the Benjamin Franklin National Memorial. Many of Franklin's personal possessions are also on display at the Institute, one of the few national memorials located on private property.


          In London, his house at 36 Craven Street was first marked with a blue plaque and has since been opened to the public as the Benjamin Franklin House. In 1998, workmen restoring the building dug up the remains of six children and four adults hidden below the home. The Times reported on February 11, 1998:


          
            Initial estimates are that the bones are about 200 years old and were buried at the time Franklin was living in the house, which was his home from 1757 to 1762 and from 1764 to 1775. Most of the bones show signs of having been dissected, sawn or cut. One skull has been drilled with several holes. Paul Knapman, the Westminster Coroner, said yesterday: "I cannot totally discount the possibility of a crime. There is still a possibility that I may have to hold an inquest."

          


          The Friends of Benjamin Franklin House (the organization responsible for the restoration) note that the bones were likely placed there by William Hewson, who lived in the house for two years and who had built a small anatomy school at the back of the house. They note that while Franklin likely knew what Hewson was doing, he probably did not participate in any dissections because he was much more of a physicist than a medical man.


          


          Exhibitions


          "The Princess and the Patriot: Ekaterina Dashkova, Benjamin Franklin and the Age of Enlightenment" exhibition opened in Philadelphia in February 2006 and ran through December 2006. Benjamin Franklin and Dashkova met only once, in Paris in 1781. Franklin was 75 and Dashkova was 37. Franklin invited Dashkova to become the first woman to join the American Philosophical Society and the only woman to be so honored for another 80 years. Later, Dashkova reciprocated by making him the first American member of the Russian Academy of Sciences.


          


          Popular culture
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          Franklin, in his "Poor Richard" persona, helped create popular culture in America. In turn he has been included in many different popular culture media, of which this list is a small, recent sample.


          
            	Daylight saving time (DST) is often erroneously attributed to a 1784 satire that Franklin published anonymously. Modern DST was first proposed by William Willett in 1907. The ancient Romans adjusted their clocks in a different way, by lengthening summer daylight hours.


            	When Franklin was minister to France in the 1770s, Paris was awash in miniatures, painting, statues and representations of him, usually dressed as a frontiersman.


            	Franklin appears as a main character in the Broadway musicals Ben Franklin in Paris (portrayed by Robert Preston) and 1776 (portrayed by Howard da Silva in the original production).


            	The television show MythBusters (Discovery channel) tested Franklin's famous kite experiment with electricity.


            	A young Franklin appears in Neal Stephenson's novel of 17th century science and alchemy, Quicksilver.


            	Walt Disney's cartoon Ben and Me (1953), based on the book by Robert Lawson, counterfactually explains to children that Franklin's achievements were actually the ideas of a mouse named Amos.


            	Franklin surprisingly appears as a character in Tony Hawk's Underground 2, a skateboarding video game. Players encounter Franklin in his hometown of Boston and are able to play as him thereafter.


            	Proud Destiny by Lion Feuchtwanger, a novel mainly about Pierre Beaumarchais and Franklin beginning in 1776's Paris.


            	Franklin appears in the LucasArts Entertainment Company Game Day of the Tentacle.


            	Franklin is portrayed in a central role in the PBS cartoon Liberty's Kids voiced by Walter Cronkite.


            	The 2004 movie National Treasure has the main characters trying to collect clues left by Franklin to discover a treasure that he supposedly hid. The character played by Nicolas Cage was named "Benjamin Franklin Gates", in following with the Gates family tradition to name sons after Franklin and his contemporaries.


            	The Franklin Templeton Investments firm (originally Franklin Distributors, Inc.) was named in honour of Franklin and uses his portrait in their logo.


            	The children's novel Qwerty Stevens: Stuck in Time with Benjamin Franklin has the main characters using their time machine to bring Franklin into modern times and then to travel back with him to 1776.


            	Franklin is one of the main characters in Gregory Keyes' The Age of Unreason tetralogy.


            	A 1992 Saturday Night Live spoof of Quantum Leap, "Founding Fathers", had Franklin traveling through time with George Washington and Thomas Jefferson to help modern day Americans with deficit reduction, only to find twentieth century reporters are only interested in scandal and sensationalism.


            	Franklin appears in several episodes of Histeria, voiced by actor Billy West similarly to Jay Leno. He is frequently shown flying his kite in a lightning storm and being electrocuted as a running gag.


            	The science-fiction TV show Voyagers! had the main characters helping Franklin fly his kite in one episode and save his mother from a fictionalized Salem Witch Trial in the next episode.


            	"Julian McGrath", played by Cole Sprouse and Dylan Sprouse, appears as Franklin in a school play in the Adam Sandler comedy Big Daddy.


            	The time-travel card game Early American Chrononauts includes a card called Franklin's Kite which players can symbolically acquire from the year 1752.


            	Stan Freberg's comedic audio recording, Stan Freberg Presents the United States of America: The Early Years, depicts all of Franklin's accomplishments as having been made by his young apprentice, Myron.


            	Beavis and Butthead once got into trouble after attempting to fly a kite in a thunderstorm, copying what they saw on an educational show about Franklin.


            	Franklin appears in Fred Saberhagen's "The Frankenstein Papers", and part of the novel is written as letters to Franklin.


            	In The Adventures of Dr. McNinja, McNinja's mentor in medical school was the clone of Franklin. In the story, the clone asks McNinja if he will assist him in a project to grant eternal life.


            	In season 3 of Bewitched, Aunt Clara accidentally brings him forward in time to repair a broken electrical lamp.


            	Franklin has been portrayed in several works of fiction, such as The Fairly Oddparents and Ask a Ninja, as having lightning-and-kite-based superpowers akin to those of Storm from X-Men.


            	M*A*S*H protagonist Benjamin Franklin "Hawkeye"; Pierce is named after both Benjamin Franklin and President Franklin Pierce.


            	Prison Break character Benjamin Miles Franklin is named after Benjamin Franklin.


            	In Giacomo Puccini's Italian opera of 1904, Madam Butterfly, the archetypical American who betrays Madam Butterfly is Benjamin Franklin Pinkerton, Lieutenant in the United States Navy. The libretto was based on a short story by an American author John Luther Long, whose sister was a missionary in Japan.


            	In the 1993 movie The Sandlot, actor Mike Vitar's character is named Benjamin Franklin Rodriguez.


            	An independently produced public radio series, Craven Street, (2003) dramatizes Franklin's last five years in London before the American Revolution.


            	In a 2004 sketch on the FOX show Mad TV, Franklin, played by Paul Vogt, sends Samuel Adams, played by Josh Meyers, to the future in a time machine he made from a roll-top desk. Franklin wanted to know if the American Revolution was a success, but gets frustrated when Adams only comes back to tell him that Samuel Adams Beer is a success. The time machine also brings back a man named Jerry, played by Ike Barinholtz, who is little help to Franklin.


            	Robert Lee Hall has authored a number of mystery novels in which Franklin solves murder cases. The books interweave actual events and persons from Franklin's life into the stories.


            	There is an episode of the NBC sitcom The Office entitled "Ben Franklin," in which an actor portraying Franklin is hired for an office party.


            	A Saul of the Mole Men episode entitled "Poor Clancy's Almanack" uses Benjamin Franklin and Thomas Jefferson to explain the true mainstream conflict while revealing Clancy Burrows' past.


            	Benjamin Franklin Village, a military housing area in Mannheim, Germany is named after him.


            	MacHeist used Benjamin Franklin as a character to meet in the current MacHeist II Philadelphia Mini-Heist, A man in a Franklin costume gave the Heisters several clues to initiate the Mini-Heist (Items included a Kite with a 4 digit number written on it, a Key, and a USB Key which had 5 pictures on it).


            	Franklin was a character in Thomas Pynchon's novel " Mason and Dixon".
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          Benjamin Harrison ( August 20, 1833  March 13, 1901) was the twenty-third President of the United States, serving one term from 1889 to 1893. Harrison was born in North Bend, Ohio and moved to Indianapolis, Indiana at age 21 were he became a prominent state politician. During the American Civil War Harrison served as a Brigadier General in the XXI Corps of the Army of the Cumberland. After the war he unsuccessfully ran for the governorship of Indiana and then later was elected to serve as a senator from Indiana.


          His presidential administration is best known for a series of legislations including the McKinley Tariff and federal spending that reached one billion dollars. Democrats attacked the "Billion Dollar Congress" and defeated the Republican Party in the 1890 mid-term elections, as well as defeating Harrison's bid for reelection in 1892. He is the only president from Indiana.


          Harrison's wife died near the end of his presidential term and after failing to win reelection he retired to his home in Indianapolis where he remarried, wrote a book, and represented the Republic of Venezuela in an international case against Great Britain. In 1900 he traveled to Europe and after a brief stay returned to Indianapolis. Harrison died the following year.


          


          Early life


          A grandson of President William Henry Harrison and great-grandson of Benjamin Harrison, V, Benjamin was born on August 20, 1833, in North Bend, Hamilton County, Ohio, as the second of eight children of John Scott Harrison (later a U.S. Congressman from Ohio) and Elizabeth Ramsey Irwin.


          His early schooling was done in a one room school house near his home. In 1845 he was provided with a tutor to help him with college preparatory studies. In 1847 he was enrolled in a newly built farmer's college called Gary's Academy near Cincinnati, Ohio which he attended for two years. In 1850 Harrison transferred to Miami University in Oxford, Ohio, where he was a member of the fraternity Phi Delta Theta and graduated in 1852. Harrison attended Miami with John Alexander Anderson, who would become a six term congressman, and Whitelaw Reid, who would be Harrison's Vice President. While attending Miami University, Harrison joined a Presbyterian church, like his mother, he would remain a member for the rest his life. After completing college Harrison took up the study of law in the Cincinnati law office of Storer & Gwynne, but before completing his law studies Harrison returned to Oxford to marry.


          On October 20, 1853, Harrison, 20, married Caroline Lavinia Scott, 21, in Oxford, Ohio. She was the daughter of the University's president. The wedding was performed by her father, Rev. John W. Scott. The Harrisons had two children, Russell Benjamin Harrison ( August 12, 1854 - December 13, 1936) and Mary "Mamie" Scott Harrison McKee ( April 3, 1858 - October 28, 1930).


          


          Lawyer


          After marriage Harrison returned to live on his father's farm were he finished his study of law. That year he inherited $800 after the death of an aunt, he used the money to move to Indianapolis, Indiana in 1854. He was there admitted to the bar and began the practice of law in the office of John H. Ray. The same year he became a crier for the Federal Court in Indianapolis making $2.50 per day. He was made an honorary member of Delta Chi (which at the time was a legal professional fraternity) at Michigan University.


          While in Indianapolis, Benjamin Harrison was both the first President of the University Club, a private gentlemen's club and the first President of the Phi Delta Theta Alumni Club of Indianapolis, the fraternity's first such club. Both clubs were still in existence in 2008.


          In 1858 Harrison entered into a law partnership opening an office named Wallace & Harrison. Harrison was elected as a Republican reporter of the decisions of the Indiana Supreme Court in 1860, his first foray into politics. During the election he debated Thomas Hendricks, the Democratic candidate for governor and future Vice President of the United States, on behalf of the Republican Party. Wallace was elected clerk in 1860 and Harrison changed partners, opening a new firm named Fishback & Harrison were he worked until his entry into the army.


          


          Civil War
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          In 1862 President Abraham Lincoln issued a call for more recruits to join the Union Army. While visiting Governor Oliver Morton, Harrison found him to be distressed over the shortage of men volunteering for the latest call. Harrison is quoted as saying to the governor, "If I can be of any service, I will go". Morton then asked Harrison if he could help recruit a regiment, but that he could not ask him to serve. Harrison then proceeded to raise a regiment by recruiting throughout northern Indiana. He was offered command of the entire regiment by Morton, but he declined because of his lack of military experience, and he was commissioned as a Second Lieutenant. In August 1862, when the regiment left Indiana to join the Union Army at Louisville, Kentucky, Harrison was promoted by Morton to the rank of Colonel and his regiment was commissioned as the 70th Indiana Volunteer Infantry Regiment.


          Harrison's regiment first saw action in the Battle of Perryville. The unit performed reconnaissance duty and guarded railroads in Kentucky and Tennessee until William T. Sherman's Atlanta Campaign in 1864. On January 2, 1864, Harrison was promoted to command the 1st Brigade of the 1st Division of the XXI Army Corps. He commanded the Brigade at Resaca, Cassville, New Hope Church, Lost Mountain, Kennesaw Mountain, Marietta, Peachtree Creek and Atlanta. Harrison was later transferred to the Army of the Cumberland and participated in the Siege of Nashville. On March 22, 1865 Harrison was officially promoted to the rank of Brigadier General by Edwin M. Stanton, the Secretary of War. Harrison marched in the Grand Review in Washington D.C. before finally mustering out of the army on June 8, 1865.


          In 1867 Harrison was appointed to defend leaders of the Knights of the Golden Circle, a secret organization operating in the Northern United States during the American Civil War. They were accused of attempting to instigate an insurrection in the Northwestern United States. They had amassed over 30,000 firearms and recruiting as many as 500,000 members. Harrison defended them on charges of treason in federal court from which they were all acquitted.


          


          Politics


          While in the field in October 1864, Harrison was reelected reporter of the Indiana State Supreme Court and served four more years. After returning from the war, he was an unsuccessful Republican candidate for Governor of Indiana in 1876. He was defeated by James D. Williams by 5,084 votes. Harrison was appointed a member of the Mississippi River Commission, in 1879. In 1880 and 1884 Harrison was a delegate at the Republican National Convention were he rose to national prominence. After President James Garfield's victory he was offered a cabinet position, but he declined and continued his senate term.


          Harrison was elected as a Republican to the United States Senate, where he served from March 4, 1881, to March 4, 1887. He was chairman of the U.S. Senate Committee on Transportation Routes to the Seaboard ( 47th Congress) and U.S. Senate Committee on Territories ( 48th and 49th Congresses).


          


          Presidency 1889-1893
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          After eight rounds of voting at the Republican National Convention, Harrison defeated John Sherman 544 to 108 votes, winning the Republican presidential nomination. Harrison was elected President of the United States in 1888 in notoriously fraudulent balloting in New York and Indiana. In the Presidential election, Harrison received 90,000 fewer popular votes than incumbent President Grover Cleveland but carried the Electoral College 233 to 168.


          Although he had made no political bargains, his supporters had given innumerable pledges upon his behalf. When Boss Matthew Quay of Pennsylvania, rebuffed for a Cabinet position for his political support during the convention, heard that Harrison ascribed his narrow victory to Providence, Quay exclaimed that Harrison would never know "how close a number of men were compelled to approach...the penitentiary to make him President." He was inaugurated on March 4, 1889, and served through March 4, 1893. Harrison was also known as the "centennial president" because his inauguration was the 100th anniversary of the inauguration of George Washington.


          


          Presidential firsts


          Benjamin Harrison is the earliest President whose voice is known to be preserved. This thirty-six second recording was originally made on a wax phonograph cylinder in 1889. Rutherford B. Hayes recorded for Edison earlier but the tinfoil recording is presumed lost.


          In 1892, Harrison and Whitelaw Reid formed the only U.S. presidential ticket composed of candidates that were also alumni of the same university, Miami University.


          Harrison had electricity installed in the White House for the first time by Edison Electric Company, but he and his wife reportedly would not touch the light switches for fear of electrocution and would often go to sleep with the lights on. In April 1891, Harrison became the first President to travel across the United States entirely by train. On June 7, 1892, Harrison became the first President to ever attend a baseball game.


          


          Policies
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          For Harrison, Civil Service reform was a no-win situation. Congress was split so far apart on the issue that agreeing to any measure for one side would alienate the other. The issue became a popular political football of the time and was immortalized in a cartoon captioned "What can I do when both parties insist on kicking?"


          Harrison was proud of the vigorous foreign policy which he helped shape. The first Pan-American Congress met in Washington, D.C. in 1889, establishing an information centre which later became the Pan American Union. At the end of his administration, Harrison submitted to the Senate a treaty to annex Hawaii; to his disappointment, President Cleveland later withdrew it.


          The most perplexing domestic problem Harrison faced was the tariff issue. The high tariff rates in effect had created a surplus of money in the Treasury. Low-tariff advocates argued that the surplus was hurting business. Republican leaders in Congress successfully met the challenge. Representative William McKinley and Senator Nelson W. Aldrich framed a still higher tariff bill; some rates were intentionally prohibitive.


          Harrison tried to make the tariff more acceptable by writing in reciprocity provisions. To cope with the Treasury surplus, the tariff was removed from imported raw sugar; sugar growers within the United States were given two cents per pound bounty on their production.


          In an attempt to battle trusts and monopolies, Harrison signed into effect the Sherman Antitrust Act in order to protect trade and commerce. This was the first Federal act of its kind.


          The first international crisis Harrison had to face occurred over the fishing rights on the Alaskan coast. Canada claimed fishing rights around many of the Aleutians islands and continued fishing there despite warning by the US Navy, leading to the navy seizing several Canadian ships. The Harrison administration initiated negotiations with the British that would lead to a compromise over the fishing right in the Bering Sea.


          In early 1891 Harrison ordered the navy to preparer for war against Chile after receiving an "offensive" letter from the President of Chile. A diplomatic incident that involved the murder of a Chilean sailor by an American fueled the crisis and Harrison gave a full report to the Congress in the 1891 State of the Union Address. Ultimately the administration made peace overtures to the Chilean government after the "offensive" letter was withdrawn and prosecution of the American murderer ensued.


          


          Reelection campaign


          Long before the end of the Harrison Administration, the Treasury surplus had evaporated and prosperity seemed about to disappear. Congressional elections in 1890 went against the Republicans, and party leaders decided to abandon President Harrison, although he had cooperated with Congress on party legislation. Nevertheless, his party renominated him in 1892, but he was defeated by Cleveland. Just two weeks earlier, on October 25, 1892, Harrison's wife, Caroline died after a long battle with tuberculosis. Harrison did not actively campaign on his own behalf during his reelection bid and remained with his wife. Their daughter, Mary Harrison McKee, continued the duties of the First Lady after her mother's death.


          Harrison's opponent, Grover Cleveland, also did not actively campaign during the election -- the first time no candidate campaigned in a presidential election.Cleveland ultimately won the election with 227 electoral votes to Harrison's 145. Cleveland also won in the popular vote, 5,556,918 to 5,176,108. Harrison's defeat is attributed to the lack of popularity of the McKinley Tariff and the labor unrest in the western United States.


          


          Significant events


          
            	Sherman Antitrust Act (1890)


            	Sherman Silver Purchase Act (1890)


            	McKinley Tariff (1890)


            	Ocala Demands (1890)


            	Wounded Knee Massacre (1890)

          


          


          Administration and Cabinet
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          Supreme Court appointments


          Harrison appointed the following Justices to the Supreme Court of the United States:


          
            	David Josiah Brewer - 1890


            	Henry Billings Brown - 1891


            	George Shiras, Jr. - 1892


            	Howell Edmunds Jackson - 1893

          


          


          States admitted to the Union


          
            	North Dakota  November 2, 1889


            	South Dakota  November 2, 1889


            	Montana  November 8, 1889


            	Washington  November 11, 1889


            	Idaho  July 3, 1890


            	Wyoming  July 10 [[1890]

          


          


          Post-presidency
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          After he left office, Harrison returned to Indianapolis. He married a widow, Mary Scott Lord Dimmick, on April 6, 1896, in New York City. She was also his deceased wife's niece. His two adult children, Russell, 41 years old at the time, and Mary "Mamie", 38, did not attend the wedding because they disagreed with their father's marriage, which they viewed as inappropriate. Their mother had died only three and a half years earlier. Benjamin and Mary had one child, Elizabeth ( February 21, 1897 - December 26, 1955), who later married James Blaine Walker, a grandnephew of James G. Blaine. Their daughter, Jane Harrison Walker, later married Newell Garfield, the great-grandson of President James A. Garfield and his wife Lucretia Garfield and the grandson of James R. Garfield. Harrison went to the First Peace Conference at The Hague. He served as an attorney for the Republic of Venezuela in the boundary dispute between Venezuela and the United Kingdom in 1900. He also wrote a book entitled This Country of Ours about the federal government and the presidency that was published in 1918, after his death.


          Harrison developed the flu and a bad cold in February 1901. Despite treatment by steam vapor inhalation, Harrison's condition only worsened. Benjamin Harrison eventually died from influenza and pneumonia on Wednesday, March 13, 1901 and is interred in Crown Hill Cemetery. Incidentally, Crown Hill Cemetery also holds the remains of three United States Vice-Presidents: Charles W. Fairbanks, Thomas A. Hendricks, and Thomas R. Marshall.


          


          Legacy
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            	The Benjamin Harrison Law School in Indianapolis was named in his honour. In 1944, Indiana University acquired the school and renamed it Indiana University School of Law - Indianapolis.


            	At Miami University, Harrison Hall houses the political science department and the Harrison Scholarship is school's most prestigious academic award.


            	In 1942, a United States Liberty ship named the SS Benjamin Harrison was launched. She was torpedoed and scuttled in 1943.


            	A U.S. Army post, Fort Benjamin Harrison, was established after Harrison's death in Indianapolis, but it was closed in the 1990s.


            	Harrison Hall, a co-educational dormitory at Purdue University, is named after President Harrison, who served on the Board of Trustees of Purdue University from July, 1895 to March, 1901.


            	The Benjamin Harrison Memorial Drawbridge over the James River in Virginia is one of the longest vertical lift bridges in the North America at 363 feet at its longest span.


            	The 1968 Walt Disney musical film The One and Only, Genuine, Original Family Band was about the United States presidential election of 1888 between Harrison and rival Grover Cleveland. In the film, the campaign song " Oh, Benjamin Harrison" was modern and not really from that campaign. The song was written by the Sherman Brothers.
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          Benjamin Woolfield Mountfort ( 13 March 1825 15 March 1898) was an English emigrant to New Zealand, where he became one of that country's most prominent 19th century architects. He was instrumental in shaping the city of Christchurch. He was appointed the first official Provincial Architect of the developing province of Canterbury. Heavily influenced by the Anglo-Catholic philosophy behind early Victorian architecture he is credited with importing the Gothic revival style to New Zealand. His Gothic designs constructed in both wood and stone in the province are considered unique to New Zealand. Today he is considered the founding architect of the province of Canterbury.


          


          Early life


          Mountfort was born in Birmingham, an industrial city in the Midlands of England, the son of perfume manufacturer Thomas Mountfort and his wife Susanna (ne Woolfield). As a young adult he moved to London, where he studied architecture under the Anglo-Catholic architect Richard Cromwell Carpenter, whose medieval Gothic style of design was to have a lifelong influence on Mountfort. After completion of his training, Mountfort practised architecture in London. Following his 1849 marriage to Emily Elizabeth Newman, the couple emigrated in 1850 as some of the first settlers to the province of Canterbury, arriving on one of the famed "first four ships", the Charlotte-Jane. These first settlers, known as "The Pilgrims", have their names engraved on marble plaques in Cathedral Square, Christchurch, in front of the cathedral that Mountfort helped to design.


          


          New Zealand
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          In 1850 New Zealand was a new country. The British government actively encouraged emigration to the colonies, and Mountfort arrived in Canterbury full of ambition and drive to begin designing in the new colony. With him and his wife from England came also his brother Charles, his sister Susannah, and Charles' wife, all five of them aged between 21 and 26. Life in New Zealand at first was hard and disappointing: Mountfort found that there was little call for architects. Christchurch was little more than a large village of basic wooden huts on a windswept plain. The new emigr's architectural life in New Zealand had a disastrous beginning. His first commission in New Zealand was the Church of the Most Holy Trinity in Lyttelton, which collapsed in high winds shortly after completion. This calamity was attributed to the use of unseasoned wood and his lack of knowledge of the local building materials. Whatever the cause, the result was a crushing blow to his reputation. A local newspaper called him:


           a half-educated architect whose buildings have given anything but satisfaction, he being evidently deficient in all knowledge of the principles of construction, though a clever draughtsman and a man of some taste..


          Consequently, Mountfort left architecture and ran a bookshop while giving drawing lessons until 1857. It was during this period in the architectural wilderness that he developed a lifelong interest in photography and supplemented his meagre income by taking photographic portraits of his neighbours. Mountfort was a Freemason and an early member of the Lodge of Unanimity, and the only building he designed during this period of his life, in 1851, was its lodge. This was the first Masonic lodge in the South Island.


          


          Return to architecture


          In 1857 he returned to architecture and entered into a business partnership with his sister Susannah's new husband, Isaac Luck. Christchurch, which was given city status in July 1856 and was the administrative capital of the province of Canterbury, was heavily developed during this period. The rapid development in the new city created a large scope for Mountfort and his new partner. In 1858 they received the commission to design the new Canterbury Provincial Council Buildings, a stone building today regarded as one of Mountfort's most important works. The building's planning stage began in 1861, when the Provincial Council had grown to include 35 members and consequently the former wooden chamber was felt to be too small.


          The new grandiose plans for the stone building included not only the necessary offices for the execution of council business but also dining rooms and recreational facilities. From the exterior, the building appears austere, as was much of Mountfort's early work: a central tower dominates two flanking gabled wings in the Gothic revival style. However the interior was a riot of colour and medievalism as perceived through Victorian eyes; it included stained glass windows, and a large double-faced clock, thought to be one of only five around the globe. The chamber is decorated in a rich, almost Ruskinesque style, with carvings by a local sculptor William Brassington. Included in the carvings are representations of indigenous New Zealand species.


          This high-profile commission may seem surprising, bearing in mind Mountfort's history of design in New Zealand. However, the smaller buildings he and Luck had erected the previous year had impressed the city administrators and there was a dearth of available architects. The resultant acclaim of the building's architecture marked the beginning of Mountfort's successful career.


          


          Mountfort's Gothic architecture
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          The Gothic revival style of architecture began to gain in popularity from the late 18th century as a romantic backlash against the more classical and formal styles which had predominated the previous two centuries. At the age of 16, Mountfort acquired two books written by the Gothic revivalist Augustus Pugin: The True Principles of Christian or Pointed Architecture and An Apology for the Revival of Christian Architecture. From this time onwards, Mountfort was a disciple of Pugin's strong Anglo-Catholic architectural values. These values were further cemented in 1846, at the age of 21, Mountfort became a pupil of Richard Cromwell Carpenter.


          Carpenter was, like Mountfort, a devout Anglo-Catholic and subscribed to the theories of Tractarianism, and thus to the Oxford and Cambridge Movements. These conservative theological movements taught that true spirituality and concentration in prayer was influenced by the physical surroundings, and that the medieval church had been more spiritual than that of the early 19th century. As a result of this theology, medieval architecture was declared to be of greater spiritual value than the classical Palladian-based styles of the 18th and early 19th centuries. Augustus Pugin even pronounced that medieval architecture was the only form suitable for a church and that Palladianism was almost heretical. Such theory was not confined to architects, and continued well into the 20th century. This school of thought led intellectuals such as the English poet Ezra Pound, author of The Cantos, to prefer Romanesque buildings to Baroque on the grounds that the latter represented an abandonment of the world of intellectual clarity and light for a set of values that centred around hell and the increasing dominance of society by bankers, a breed to be despised.


          Whatever the philosophy behind the Gothic revival, in London the 19th-century rulers of the British Empire felt that Gothic architecture was suitable for the colonies because of its then strong Anglican connotations, representing hard work, morality and conversion of native peoples. The irony of this was that many of Mountfort's churches were for Roman Catholics, as so many of the new immigrants were of Irish origin. To the many middle-class English empire builders, Gothic represented a nostalgic reminder of the parishes left behind in Britain with their true medieval architecture; these were the patrons who chose the architects and designs.


          Mountfort's early Gothic work in New Zealand was of the more severe Anglican variety as practised by Carpenter, with tall lancet windows and many gables. As his career progressed, and he had proved himself to the employing authorities, his designs developed into a more European form, with towers, turrets and high ornamental roof lines in the French manner, a style which was in no way peculiar to Mountfort but was endorsed by such architects as Alfred Waterhouse in Britain. On the other hand, the French chateaux style was always more popular in the colonies than in Britain, where such monumental buildings as the Natural History Museum and St Pancras Station were subject to popular criticism. In the United States, however, it was adopted with huge enthusiasm, with families such as the Vanderbilts lining 5th Avenue in New York City with many Gothic chateaux and palaces.


          Mountfort's skill as an architect lay in adapting these flamboyant styles to suit the limited materials available in New Zealand. While wooden churches are plentiful in certain parts of the USA, they are generally of a simple classic design, whereas Mountfort's wooden churches in New Zealand are as much ornate Gothic fantasies as those he designed in stone. Perhaps the flamboyance of his work can be explained in a statement of principles he and his partner Luck wrote when bidding to win the commission to design Government House, Auckland in 1857:


          ...Accordingly, we see in Nature's buildings, the mountains and hills; not regularity of outline but diversity; buttresses, walls and turrets as unlike each other as possible, yet producing a graduation of effect not to be approached by any work, moulded to regularity of outline. The simple study of an oak or an elm tree would suffice to confute the regularity theory. 2


          This seems to be the principle of design that Mountfort practised throughout his life.


          


          Provincial Architect
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          As the "Provincial Architect"  a newly created position to which Mountfort was appointed in 1864  Mountfort designed a wooden church for the Roman Catholic community of the city of Christchurch. This wooden erection was subsequently enlarged several times until it was renamed a cathedral. It was eventually replaced in 1901 by the Cathedral of the Blessed Sacrament, a more permanent stone building by the architect Frank Petre. Mountfort often worked in wood, a material he in no way regarded as an impediment to the Gothic style. It is in this way that many of his buildings have given New Zealand its unique Gothic style. Between 1869 and 1882 he designed the Canterbury Museum and subsequently Canterbury College and its clock tower in 1877.


          Construction on the buildings for the Canterbury College, which later became the University of Canterbury, began with the construction of the clock tower block. This edifice, which opened in 1877, was the first purpose built university in New Zealand. The College was completed in two subsequent stages in Mountfort's usual Gothic style. The completed complex was very much, as intended, an architectural rival to the expansions of the Oxbridge Colleges simultaneously being built in England. Built around stone courtyards, the high Victorian collegiate design is apparent. Gothic motifs are evident in every facade, including the diagonally rising great staircase window inspired by the medieval chateau at Blois. The completed composition of Canterbury College is very reminiscent of Pugin's convent of "Our Lady of Mercy" in Mountfort's home town of Birmingham, completed circa 1843, a design that Mountfort would probably have been familiar with as a boy. It is through the College buildings, and Mountfort's other works, that Canterbury is unique in New Zealand for its many civic and public buildings in the Gothic style.


          George Gilbert Scott, the architect of Christchurch Cathedral, and an empathiser of Mountfort's teacher and mentor Carpenter, wished Mountfort to be the clerk of works and supervising architect of the new cathedral project. This proposal was originally vetoed by the Cathedral Commission. Nevertheless, following delays in the building work attributed to financial problems, the position of supervising architect was finally given to Mountfort in 1873. Mountfort was responsible for several alterations to the absentee main architect's design, most obviously the tower and the west porch. He also designed the font, the Harper Memorial, and the north porch. The cathedral was however not finally completed until 1904, six years after Mountfort's death. The cathedral is very much in the European decorated Gothic style with an attached campanile tower beside the body of the cathedral, rather than towering directly above it in the more English tradition. In 1872 Mountfort became a founding member of the Canterbury Association of Architects, a body which was responsible for all subsequent development of the new city. Mountfort was now at the pinnacle of his career.
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          By the 1880s, Mountfort was hailed as New Zealand's premier ecclesiastical architect, with over forty churches to his credit. In 1888, he designed St John's Cathedral in Napier. This brick construction was demolished in the disastrous 1931 earthquake that destroyed much of Napier. Between 1886 and 1897, Mountfort worked on one of his largest churches, the wooden St Mary's, the cathedral church of Auckland. Covering 9000 square feet (800 m), St Mary's is the largest wooden Gothic church in the world. The custodians of this white-painted many-gabled church today claim it to be one of the most beautiful buildings in New Zealand. In 1982 the entire church, complete with its stained glass windows, was transported to a new site, across the road from its former position where a new cathedral was to be built. St Mary's church was consecrated in 1898, one of Mountfort's final grand works.


          Outside of his career, Mountfort was keenly interested in the arts and a talented artist, although his artistic work appears to have been confined to art pertaining to architecture, his first love. He was a devout member of the Church of England and a member of many Anglican church councils and diocese committees. Mountfort's later years were blighted by professional jealousies, as his position as the province's first architect was assailed by new and younger men influenced by new orders of architecture. Benjamin Mountfort died in 1898, aged 73. He was buried in the cemetery of Holy Trinity, Avonside, the church which he had extended in 1876.


          


          Evaluation of Mountfort's work
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          Evaluating Mountfort's works today, one has to avoid judging them against a background of similar designs in Europe. In the 1860s, New Zealand was a developing country, where materials and resources freely available in Europe were conspicuous by their absence. When available they were often of inferior quality, as Mountfort discovered with the unseasoned wood in his first disastrous project. His first buildings in his new homeland were often too tall, or steeply pitched, failing to take account of the non-European climate and landscape. However, he soon adapted, and developed his skill in working with crude and unrefined materials.
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          Christchurch and its surrounding areas are unique in New Zealand for their particular style of Gothic architecture, something that can be directly attributed to Benjamin Mountfort. While Mountfort did accept small private domestic commissions, he is today better known for the designs executed for public, civic bodies, and the church. His monumental Gothic stone civic buildings in Christchurch, which would not be out of place in Oxford or Cambridge, are an amazing achievement over adversity of materials. His hallmark wooden Gothic churches today epitomise the 19th-century province of Canterbury. They are accepted, and indeed appear as part of the landscape. In this way, Benjamin Mountfort's achievement was to make his favoured style of architecture synonymous with the identity of the province of Canterbury. Following his death, one of his seven children, Cyril, continued to work in his father's Gothic style well into the 20th century. Cyril Mountfort was responsible for the church of "St. Luke's in the City" which was an unexecuted design of his father's. In this way, and through the daily public use of his many buildings, Mountfort's legacy lives on. He ranks today with his contemporary R A Lawson as one of New Zealand's greatest 19th century architects.


          


          Buildings by Benjamin Mountfort


          
            	Most Holy Trinity in Lyttelton, 1851 (demolished)


            	Canterbury Provincial Council Buildings, 18581865:


            	Christchurch Cathedral, begun 1863:


            	Canterbury Museum, 18691882:


            	St. Augustine's Church, Waimate 1872:


            	Trinity Church, Christchurch 1873:


            	Avonside Church Chancel, 1876:


            	St Paul's Church, Papanui, 1877


            	Canterbury College, Christchurch, 1882:


            	Church of the Good Shepherd, Phillipstown,1884


            	St Mary's Church, Auckland, begun 1886: .


            	St John's Cathedral, Napier, 1888


            	Sunnyside Asylum, Christchurch, 18811893
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          Benjamin of Tudela (Binyamin MeTudela) was a medieval Navarrese rabbi and explorer who traveled through Europe, Asia, and Africa in the 12th century. His vivid descriptions of western Asia preceded those of Marco Polo by a hundred years. With his broad education and vast knowledge of languages, Benjamin of Tudela is a major figure in the history of geography and Judaism.


          


          Journey
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          Benjamin set out on his journey around 1165, in what began as a pilgrimage to the Holy Land. He may have hoped to settle there, but there is controversy about the reasons for his travels. It has been suggested he may have had a commercial motive as well as a religious one. On the other hand, he may have intended to catalogue the Jewish communities on the route to the Holy Land so as to provide a guide to where hospitality may have been found for Jews travelling to the Holy Land. He took the "long road" stopping frequently, meeting people, visiting places, describing occupations and giving a demographic count of Jews in every town and country.


          Little is known of his early life, apart from the fact that he was from the Navarrese town of Tudela. Today, a street in the aljama (former Jewish quarter) is named after him. His journey began in the city of Zaragoza, further down the valley of the Ebro, whence he proceeded north to France, and then set sail from the port of Marseilles. After visiting Rome and Constantinople, he set off across Asia, visiting Syria and Palestine before reaching Baghdad. From there he went to Persia, then cut back across the Arabian Peninsula to Egypt and North Africa, returning to the Iberian Peninsula in 1173. In all he visited over 300 cities including Rome, Constantinople, Alexandria, Jerusalem, Damascus, Baghdad, and beyond.


          He described his years abroad in a book, The Voyages of Benjamin (מסעות בנימין, Masa'ot Binyamin, also known as ספר המסעות, Sefer ha-Masa'ot, The Book of Travels). This book describes the countries he visited, with an emphasis on the Jewish communities, including their total populations and the names of notable community leaders. He also described the customs of the local population, both Jewish and non-Jewish, with an emphasis on urban life there. There are also detailed descriptions of sites and landmarks he passed along the way, as well as important buildings and marketplaces. Benjamin is noted for not only telling facts, but citing his sources; historians regard him as highly trustworthy.


          The Voyages of Benjamin is an important work not only as a description of the Jewish communities, but also as a reliable source about the geography and ethnography of the Middle Ages. As well some modern historians credit Benjamin as giving very accurate descriptions of every-day life in the Middle Ages. Originally written in Hebrew, it was translated in to Latin and later translated into most major European languages, receiving considerable attention in the sixteenth century.


          


          Translations of his work


          
            	Benjamin of Tudela. The Itinerary of Benjamin of Tudela: Travels in the Middle Ages. trans. Joseph Simon. Pangloss Press, 1993. ISBN 0-934710-07-4


            	The Itinerary of Benjamin of Tudela. trans. Marcus Nathan Adler. 1907: includes map of route (p. 2) and commentary.


            	Works by Benjamin of Tudela at Project Gutenberg

          


          


          Commemoration


          The name Benjamin of Tudela was adopted by a mid-19th century traveler and author, known as Benjamin II.


          One of the main works of Mendele Mocher Sforim, a major 19th century Russian Jewish writer, is the 1878 Masoes Benyomen Hashlishi (מסעות בנימין השלישי) (The Wanderings of Benjamin III), which is considered something of a Jewish Don Quixote and whose title is clearly inspired by Benjamin of Tudela's book.


          A street in Jerusalem's Rehavia neighbourhood, Rehov Binyamin Metudela (רחוב בנימין מטודלה), is named after him - as is a street in the former Jewish Quarter of his hometown Tudela.


          The well-known Israeli poet Nathan Alterman wrote a poem about Benjamin of Tudela, which was set to music by Naomi Shemer and was often heard on the Israeli radio.
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              	Born

              	c. 11 June 1572

              Westminster, London, England
            


            
              	Died

              	6 August 1637

              Westminster, London, England
            


            
              	Occupation

              	Dramatist, poet and actor
            

          


          Benjamin Jonson ( c. 11 June 1572  6 August 1637) was an English Renaissance dramatist, poet and actor. A contemporary of William Shakespeare, he is best known for his satirical plays, particularly Volpone, The Alchemist, and Bartholomew Fair, which are considered his best, and his lyric poems. A man of vast reading and a seemingly insatiable appetite for controversy, Jonson had an unparalleled breadth of influence on Jacobean and Caroline playwrights and poets. A house in Dulwich College is named after him.


          


          Early life


          Although he was born in Westminster, London, Jonson claimed his family was of Scottish Border country descent, and this claim may have been supported by the fact that his coat of arms bears three spindles or rhombi, a device shared by a Borders family, the Johnstones of Annandale. His father died a month before Ben's birth, and his mother remarried two years later, to a master bricklayer. Jonson attended school in St. Martin's Lane, and was later sent to Westminster School, where one of his teachers was William Camden. Jonson remained friendly with Camden, whose broad scholarship evidently influenced his own style, until the latter's death in 1623. On leaving, Jonson was once thought to have gone on to the University of Cambridge; Jonson himself said that he did not go to university, but was put to a trade immediately: a legend recorded by Fuller indicates that he worked on a garden wall in Lincoln's Inn. He soon had enough of the trade, probably bricklaying, and spent some time in the Low Countries as a volunteer with the regiments of Francis Vere. Jonson reports that while in the Netherlands, he killed an opponent in single combat and stripped him of his weapons. .


          Ben Jonson married, some time before 1594, a woman he described to Drummond as "a shrew, yet honest." His wife has not been definitively identified, but she is sometimes identified as the Ann Lewis who married a Benjamin Jonson at St Magnus-the-Martyr, near London Bridge. The registers of St. Martin's Church state that his eldest daughter Mary died in November, 1593, when she was only six months old. His eldest son Benjamin died of the plague ten years later (Jonson's epitaph to him On My First Sonne was written shortly after), and a second Benjamin died in 1635. For five years somewhere in this period, Jonson lived separate from his wife, enjoying instead the hospitality of Lord Aubigny.


          By the summer of 1597, Jonson had a fixed engagement in the Admiral's Men, then performing under Philip Henslowe's management at The Rose. John Aubrey reports, on uncertain authority, that Jonson was not successful as an actor; whatever his skills as an actor, he was evidently more valuable to the company as a writer.


          By this time, Jonson had begun to write original plays for the Lord Admiral's Men; in 1598, he was mentioned by Francis Meres in his Palladis Tamia as one of "the best for tragedy." None of his early tragedies survive, however. An undated comedy, The Case is Altered, may be his earliest surviving play.


          In 1597, a play co-written with Thomas Nashe entitled The Isle of Dogs was suppressed after supposedly causing great offense, much to the bemusement of modern-day critics and sensibilities. Arrest warrants for Jonson and Nashe were subsequently issued by Elizabeth's so-called interrogator, Richard Topcliffe. Jonson was jailed in Marshalsea Prison and famously charged with "Leude and mutynous behaviour", while Nashe managed to escape to Great Yarmouth. A year later, Jonson was again briefly imprisoned, this time in Newgate Prison, for killing another man, an actor Gabriel Spenser, in a duel on 22 September 1598 in Hogsden Fields, (today part of Hoxton). While in prison, Jonson was visited by a Roman Catholic priest and converted to Catholicism. Tried on a charge of manslaughter, Jonson pleaded guilty but was subsequently released by benefit of clergy (a legal ploy through which he gained leniency by reciting a brief bible verse in Latin), forfeiting his "goods and chattels" and being branded on his left thumb.


          In 1598, Jonson produced his first great success, Every Man in his Humour, capitalising on the vogue for humour plays that had been begun by George Chapman with An Humorous Day's Mirth. William Shakespeare was among the first cast. This play was followed the next year by Every Man Out of His Humour, a pedantic attempt to imitate Aristophanes. It is not known whether this was a success on stage, but when published, it proved popular and went through several editions.


          Jonson's other work for the theatre in the last years of Elizabeth I's reign was, unsurprisingly, marked by fighting and controversy. Cynthia's Revels was produced by the Children of the Chapel Royal at Blackfriars Theatre in 1600. It satirized both John Marston, who Jonson believed had accused him of lustfulness, probably in Histrio-Mastix, and Thomas Dekker, against whom Jonson's animus is not known. Jonson attacked the same two poets again in 1601's Poetaster. Dekker responded with Satiromastix, subtitled "the untrussing of the humorous poet." The final scene of this play, while certainly not to be taken at face value as a portrait of Jonson, offers a caricature that is recognizable from Drummond's report: boasting about himself and condemning other poets, criticizing actors' performances of his plays, and calling attention to himself in any available way.


          This " War of the Theatres" appears to have been concluded with reconciliation on all sides. Jonson collaborated with Dekker on a pageant welcoming James I to England in 1603, although Drummond reports that Jonson called Dekker a rogue. Marston dedicated The Malcontent to Jonson, and the two collaborated with Chapman on Eastward Ho, a 1605 play whose anti-Scottish sentiment landed both authors in jail for a brief time.


          At the beginning of the reign of James I of England in 1603, Jonson joined other poets and playwrights in welcoming the reign of the new King. Jonson quickly adapted himself to the additional demand for masques and entertainments introduced with the new reign and fostered by both the king and his consort, Anne of Denmark.


          


          Ben Jonson's ascendance


          Jonson flourished as a dramatist during the first decade or so of James's reign; by 1616, he had produced all the plays on which his reputation as a dramatist depends. These include the tragedy of Catiline (acted and printed 1611), which achieved only limited success, and the comedies Volpone, (acted 1605 and printed in 1607), Epicoene, or the Silent Woman (1609), The Alchemist (1610), Bartholomew Fair (1614) and The Devil is an Ass (1616). The Alchemist and Volpone appear to have been successful at once. Of Epicoene, Jonson told Drummond of a satirical verse which reported that the play's subtitle was appropriate, since its audience had refused to applaud the play (i.e., remained silent). Yet Epicoene, along with Bartholomew Fair and (to a lesser extent) The Devil is an Ass have in modern times achieved a certain degree of recognition. While his life during this period was apparently more settled than it had been in the 1590s, his financial security was still not assured. In 1603, Overbury reported that Jonson was living on Aurelian Townsend and "scorning the world."


          His trouble with English authorities continued. In 1603, he was questioned by the Privy Council about Sejanus, a politically-themed play about corruption in the Roman Empire. He was again in trouble for topical allusions in a play, now lost, in which he took part. After the discovery of the Gunpowder Plot, he appears to have been asked by the Privy Council to attempt to prevail on a certain priest to cooperate with the government; the priest he found was Father Thomas Wright, who heard Fawkes's confession(Teague, 249).


          At the same time, Jonson pursued a more prestigious career as a writer of masques for James' court. The Satyr (1603) and The Masque of Blackness (1605) are but two of the some two dozen masques Jonson wrote for James or for Queen Anne; the latter was praised by Swinburne as the consummate example of this now-extinct genre, which mingled speech, dancing, and spectacle. On many of these projects he collaborated, not always peacefully, with designer Inigo Jones. Perhaps partly as a result of this new career, Jonson gave up writing plays for the public theaters for a decade. Jonson later told Drummond that he had made less than two hundred pounds on all his plays together.


          1616 saw a pension of 100 marks (about 60) a year conferred upon him, leading some to identify him as England's first Poet Laureate. This sign of royal favour may have encouraged him to publish the first volume of the folio collected edition of his works that year. Other volumes followed in 1640-1 and 1692. [See: Ben Jonson folios.]


          In 1618, Ben Jonson set out for his ancestral Scotland on foot. He spent over a year there, and the best-remembered hospitality which he enjoyed was that of the Scottish poet, Drummond of Hawthornden. Drummond undertook to record as much of Jonson's conversation as he could in his diary, and thus recorded aspects of Jonson's personality that would otherwise have been less clearly seen. Jonson delivers his opinions, in Drummond's terse reporting, in an expansive and even magisterial mood. In the postscript added by Drummond, he is described as "a great lover and praiser of himself, a contemner and scorner of others".


          While in Scotland, he was made an honorary citizen of Edinburgh. On returning to England, he was awarded an honorary Master of Arts degree from Oxford University.


          The period between 1605 and 1620 may be viewed as Jonson's heyday. In addition to his popularity on the public stage and in the royal hall, he enjoyed the patronage of aristocrats such as Elizabeth Sidney (daughter of Sir Philip Sidney) and Lady Mary Wroth. This connection with the Sidney family provided the impetus for one of Jonson's most famous lyrics, the country house poem To Penshurst.


          


          Decline and death


          The 1620s begin a lengthy and slow decline for Jonson. He was still well-known; from this time dates the prominence of the Sons of Ben or the " Tribe of Ben", those younger poets such as Robert Herrick, Richard Lovelace, and Sir John Suckling who took their bearing in verse from Jonson. However, a series of setbacks drained his strength and damaged his reputation.


          Jonson returned to writing regular plays in the 1620s, but these are not considered among his best. They are of significant interest for the study of the culture of Charles I's England. The Staple of News, for example, offers a remarkable look at the earliest stage of English journalism. The lukewarm reception given that play was, however, nothing compared to the dismal failure of The New Inn; the cold reception given this play prompted Jonson to write a poem condemning his audience (the Ode to Myself), which in turn prompted Thomas Carew, one of the "Tribe of Ben," to respond in a poem that asks Jonson to recognize his own decline.


          

          The principal factor in Jonson's partial eclipse was, however, the death of James and the accession of King Charles I in 1625. Justly or not, Jonson felt neglected by the new court. A decisive quarrel with Jones harmed his career as a writer of court masques, although he continued to entertain the court on an irregular basis. For his part, Charles displayed a certain degree of care for the great poet of his father's day: he increased Jonson's annual pension to 100 and included a tierce of wine.


          Despite the strokes that he suffered in the 1620s, Jonson continued to write. At his death in 1637 he seems to have been working on another play, The Sad Shepherd. Though only two acts are extant, this represents a remarkable new direction for Jonson: a move into pastoral drama. During the early 1630s he also conducted a correspondence with James Howell, who warned him about disfavour at court in the wake of his dispute with Jones.


          Jonson is buried in Westminster Abbey, with the inscription, "O Rare Ben Johnson," (sic) laid in the slab over his grave. It has been suggested that this could be read "Orare Ben Jonson" (pray for Ben Jonson), which would indicate a deathbed return to Catholicism, but the carving shows a distinct space between "O" and "rare". Researchers suggest that the tribute came from William DAvenant, Jonsons successor as Poet Laureate, as the same phrase appears on his gravestone nearby. The fact that he was buried in an upright grave is an indication of his reduced circumstances at the time of his death.


          


          His work


          


          Drama


          Apart from two tragedies, Sejanus and Catiline, that largely failed to impress Renaissance audiences, Jonson's work for the public theatres was in comedy. These plays vary in some respects. The minor early plays, particularly those written for the boy players, present somewhat looser plots and less-developed characters than those written later, for adult companies. Already in the plays which were his salvos in the Poet's War, he displays the keen eye for absurdity and hypocrisy that marks his best-known plays; in these early efforts, however, plot mostly takes second place to variety of incident and comic set-pieces. They are, also, notably ill-tempered. Thomas Davies called Poetaster "a contemptible mixture of the serio-comic, where the names of Augustus Caesar, Mecaenas, Virgil, Horace, Ovid, and Tibullus, are all sacrificed upon the altar of private resentment." Another early comedy in a different vein, The Case is Altered, is markedly similar to Shakespeare's romantic comedies in its foreign setting, emphasis on genial wit, and love-plot. Henslowe's diary indicates that Jonson had a hand in numerous other plays, including many in genres such as English history with which he is not otherwise associated.


          The comedies of his middle career, from Eastward Ho to The Devil is an Ass are for the most part city comedy, with a London setting, themes of trickery and money, and a distinct moral ambiguity, despite Jonson's professed aim in the Prologue to Volpone to "mix profit with your pleasure". His late plays or " dotages," particularly The Magnetic Lady and The Sad Shepherd, exhibit some signs of an accommodation with the romantic tendencies of Elizabethan comedy.


          Within this general progression, however, Jonson's comic style remained constant and easily recognizable. He announces his programme in the prologue to the folio version of Every Man in His Humour; he promises to represent "deeds, and language, such as men do use." He planned to write comedies that revived the classical premises of Elizabethan dramatic theoryor rather, since all but the loosest English comedies could claim some descent from Plautus and Terence, he intended to apply those premises with rigour. This commitment entailed negations: after The Case is Altered, Jonson eschewed distant locations, noble characters, romantic plots, and other staples of Elizabethan comedy. Jonson focused instead on the satiric and realistic inheritance of new comedy. He sets his plays in contemporary settings, peoples them with recognizable types, and sets them to actions that, if not strictly realistic, involve everyday motives such as greed and jealousy. In accordance with the temper of his age, he was often so broad in his characterisation that many of his most famous scenes border on the farcical (as Congreve, for example, judged Epicoene.) He was, moreover, more diligent in adhering to the classical unities than many of his peers--although as Margaret Cavendish noted, the unity of action in the major comedies was rather compromised by Jonson's abundance of incident. To this classical model Jonson applies the two features of his style which save his classical imitations from mere pedantry: the vividness with which he depicts the lives of his characters, and the intricacy of his plots. Coleridge, for instance, claimed that The Alchemist had one of the three most perfect plots in literature.


          


          Poetry


          Jonson's poetry, like his drama, is informed by his classical learning. Some of his better-known poems are close translations of Greek or Roman models; all display the careful attention to form and style that often came naturally to those trained in classics in the humanist manner. Jonson, however, largely avoided the debates about rhyme and meter that had consumed Elizabethan classicists such as Campion and Harvey. Accepting both rhyme and stress, Jonson uses them to mimic the classical qualities of simplicity, restraint, and precision.


          Epigrams (published in the 1616 folio) is an entry in a genre that was popular among late-Elizabethan and Jacobean audiences. Jonsons epigrams explore various attitudes, most of them from the satiric stock of the day: complaints against women, courtiers, and spies abound. The condemnatory poems are short and anonymous; Jonsons epigrams of praise, including a famous poem to Camden and lines to Lucy Harington, are somewhat longer and mostly addressed to specific individuals. The poems of The Forest also appeared in the first folio. Most of the fifteen poems are addressed to Jonsons aristocratic supporters, but the most famous are his country-house poem To Penshurst and the poem To Celia (Come, my Celia, let us prove) that appears also in Volpone.


           Underwoods, published in the expanded folio of 1640, is a larger and more heterogeneous group of poems. It contains  A Celebration of Charis, Jonsons most extended effort at love poetry; various religious pieces; encomiastic poems including the poem to Shakespeare and a sonnet on Mary Wroth; the  Execration against Vulcan and others. The 1640 volume also contains three elegies which have often been ascribed to Donne (one of them appeared in Donnes posthumous collected poems).


          


          Relationship with Shakespeare


          There are many legends about Jonson's rivalry with Shakespeare, some of which may be true. Drummond reports that during their conversation, Jonson scoffed at two apparent absurdities in Shakespeare's plays: a nonsensical line in Julius Caesar, and the setting of The Winter's Tale on the non-existent seacoast of Bohemia. Drummond also reports Jonson saying that Shakespeare "wanted art." Whether Drummond is viewed as accurate or not, the comments fit well with Jonson's well-known theories about literature.


          In Timber, which was published posthumously and reflects his lifetime of practical experience, Jonson offers a fuller and more conciliatory comment. He recalls being told by certain actors that Shakespeare never blotted (i.e., crossed out) a line when he wrote. His own response, "Would he had blotted a thousand," was taken as malicious. However, Jonson explains, "He was, indeed, honest, and of an open and free nature, had an excellent phantasy, brave notions, and gentle expressions, wherein he flowed with that facility that sometimes it was necessary he should be stopped". Jonson concludes that "there was ever more in him to be praised than to be pardoned." Also when Shakespeare died he said "He was not of an age, but for all time."


          Thomas Fuller relates stories of Jonson and Shakespeare engaging in debates in the Mermaid Tavern; Fuller imagines conversations in which Shakespeare would run rings around the more learned but more ponderous Jonson. That the two men knew each other personally is beyond doubt, not only because of the tone of Jonson's references to him but because Shakespeare's company produced a number of Jonson's plays, at least one of which ( Every Man in his Humour) Shakespeare certainly acted in. However, it is now impossible to tell how much personal communication they had, and tales of their friendship cannot be substantiated in the present state of knowledge.


          Jonson's most influential and revealing commentary on Shakespeare is the second of the two poems that he contributed to the prefatory verse that opens Shakespeare's First Folio. This poem, "To the memory of my beloved, The AUTHOR, Mr. William Shakespeare: And what he hath left us," did a good deal to create the traditional view of Shakespeare as a poet who, despite "small Latine and less Greek," had a natural genius. The poem has traditionally been thought to exemplify the contrast Jonson perceived between himself, the disciplined and erudite classicist, scornful of ignorance and skeptical of the masses, and Shakespeare, represented in the poem as a kind of natural wonder whose genius was not subject to any rules except those of the audiences for which he wrote. But the poem itself qualifies this view: "Yet must I not give Nature all: Thy Art, / My gentle Shakespeare, must enjoy a part." Some view this elegy as a conventional exercise, but a rising number of critics see it as a heartfelt tribute to the "Sweet Swan Of Avon," the "Soul of the Age!" It has been compellingly argued that Jonson helped to edit the First Folio, and he may have been inspired to write this poem, surely one of his greatest, by reading his fellow playwright's works, a number of which had been previously either unpublished or available in less satisfactory versions, in a relatively complete form.


          


          Reception and Influence


          During most of the seventeenth century Jonson was a towering literary figure, and his influence was enormous. Before the civil war The Tribe of Ben touted his importance, and during the Restoration Jonson's satirical comedies and his theory and practice of "humour characters" (which are often misunderstood; see William Congreve's letters for clarification) was extremely influential, providing the blueprint for many Restoration comedies. In the eighteenth century Jonson's status began to decline. In the Romantic era, Jonson suffered the fate of being unfairly compared and contrasted to Shakespeare, as the taste for Jonson's type of satirical comedy decreased. Jonson was at times greatly appreciated by the Romantics, but overall he was denigrated for not writing in a Shakespearean vein. In the twentieth century, Jonson's status rose significantly.


          


          Drama


          As G. E. Bentley notes in Shakespeare and Jonson: Their Reputations in the Seventeenth Century Compared, Jonson's reputation was in some respects equal to Shakespeare's in the seventeenth century. After the English theatres were reopened on the Restoration of Charles II, Jonson's work, along with Shakespeare's and Fletcher's work, formed the initial core of the Restoration repertory. It was not until after 1710 that Shakespeare's plays (ordinarily in heavily revised forms) were more frequently performed than those of his Renaissance contemporaries. Many critics since the eighteenth century have ranked Jonson below only Shakespeare among English Renaissance dramatists. Critical judgment has tended to emphasize the very qualities that Jonson himself lauds in his prefaces, in Timber, and in his scattered prefaces and dedications: the realism and propriety of his language, the bite of his satire, and the care with which he plotted his comedies.


          For some critics, the temptation to contrast Jonson (representing art or craft) with Shakespeare (representing nature, or untutored genius) has seemed natural; Jonson himself may be said to initiate this interpretation in his poem on Shakespeare. Leonard Digges echoed this line of thought in his verses affixed to the second folio, and Samuel Butler drew the same comparison in his commonplace book later in the century.


          At the Restoration, this sensed difference became a kind of critical dogma. Saint-vremond, indeed, placed Jonson's comedies above all else in English drama, and Charles Gildon called Jonson the father of English comedy. John Dryden offered a more common assessment in the Essay of Dramatic Poesie, in which his avatar Neander compares Shakespeare to Homer and Jonson to Virgil: the former represented profound creativity, the latter polished artifice. But "artifice" was in the seventeenth century almost synonymous with "art"; Jonson, for instance, used "artificer" as a synonym for "artist" (Discoveries, 33). For Lewis Theobald, too, Jonson ow[ed] all his Excellence to his Art, in contrast to Shakespeare, the natural genius. Rowe, to whom may be traced the legend that Jonson owed the production of Every Man in his Humour to Shakespeare's intercession, likewise attributed Jonson's excellence to learning, which did not raise him quite to the level of genius. A consensus formed: Jonson was the first English poet to understand classical precepts with any accuracy, and he was the first to apply those precepts successfully to contemporary life. But there were also more negative spins on Jonson's learned art; for instance, in the 1750s, Edward Young casually remarked on the way in which Jonsons learning worked, like Samsons strength, to his own detriment. Earlier, Aphra Behn, writing in defence of female playwrights, had pointed to Jonson as a writer whose learning did not make him popular; unsurprisingly, she compares him unfavorably to Shakespeare. Particularly in the tragedies, with their lengthy speeches abstracted from Sallust and Cicero, Augustan critics saw a writer whose learning had swamped his aesthetic judgment.


          In this period, Alexander Pope is exceptional in that he noted the tendency to exaggeration in these competing critical portraits: "It is ever the nature of Parties to be in extremes; and nothing is so probable, as that because Ben Johnson had much the most learning, it was said on the one hand that Shakespear had none at all; and because Shakespear had much the most wit and fancy, it was retorted on the other, that Johnson wanted both." For the most part, the eighteenth century consensus remained committed to the division that Pope doubted; as late as the 1750s, Sarah Fielding could put a brief recapitulation of this analysis in the mouth of a "man of sense" encountered by David Simple.


          Though his stature declined during the eighteenth century, Jonson was still read and commented on throughout the century, generally in the kind of comparative and dismissive terms just described. Heinrich Wilhelm von Gerstenberg translated parts of Peter Whalley's edition into German in 1765. Shortly before the Romantic revolution, Edward Capell offered an almost unqualified rejection of Jonson as a dramatic poet, who (he writes) "has very poor pretensions to the high place he holds among the English Bards, as there is no original manner to distinguish him, and the tedious sameness visible in his plots indicates a defect of Genius." The disastrous failures of productions of Volpone and Epicoene in the early 1770s no doubt bolstered a widespread sense that Jonson had at last grown too antiquated for the contemporary public; if Jonson still attracted enthusiasts such as Earl Camden and William Gifford, he all but disappeared from the stage in the last quarter of the century.


          The romantic revolution in criticism brought about an overall decline in the critical estimation of Jonson. Hazlitt refers dismissively to Jonsons laborious caution. Coleridge, while more respectful, describes Jonson as psychologically superficial: He was a very accurately observing man; but he cared only to observe what was open to, and likely to impress, the senses. Coleridge placed Jonson second only to Shakespeare; other romantic critics were less approving. The early nineteenth century was the great age for recovering Renaissance drama. Jonson, whose reputation had survived, appears to have been less interesting to some readers than writers such as Thomas Middleton or John Heywood, who were in some senses discoveries of the nineteenth century. Moreover, the emphasis the romantic writers placed on imagination, and their concomitant tendency to distrust studied art, lowered Jonson's status, if it also sharpened their awareness of the difference traditionally noted between Jonson and Shakespeare. This trend was by no means universal, however; William Gifford, Jonson's first editor of the nineteenth century, did a great deal to defend Jonson's reputation during this period of general decline. In the next era, Swinburne, who was more interested in Jonson than most Victorians, wrote, The flowers of his growing have every quality but one which belongs to the rarest and finest among flowers: they have colour, form, variety, fertility, vigour: the one thing they want is fragrance  by fragrance, Swinburne means spontaneity.


          In the twentieth century, Jonsons body of work has been subject to a more varied set of analyses, broadly consistent with the interests and programmes of modern literary criticism. In an essay printed in The Sacred Wood T.S. Eliot attempts to repudiate the charge that Jonson was an arid classicist by analysing the role of imagination in his dialogue. Eliot was appreciative of Jonson's overall conception and his "surface," a view consonant with the modernist reaction against Romantic criticism, which tended to denigrate playwrights who did not concentrate on representations of psychological depth. Around mid-century, a number of critics and scholars followed Eliots lead, producing detailed studies of Jonsons verbal style. At the same time, study of Elizabethan themes and conventions, such as those by E.E. Stoll and M. C. Bradbrook, provided a more vivid sense of how Jonsons work was shaped by the expectations of his time.


          The proliferation of new critical perspectives after mid-century touched on Jonson inconsistently. Jonas Barish was the leading figure in a group of critics that was appreciative of Jonson's artistry. On the other hand, Jonson received less attention from the new critics than did some other playwrights and his work was not of programmatic interest to psychoanalytic critics. But Jonsons career eventually made him a focal point for the revived sociopolitical criticism. Jonsons work, particularly his masques and pageants, offers significant information regarding the relations of literary production and political power, as do his contacts with and poems for aristocratic patrons; moreover, his career at the centre of Londons emerging literary world has been seen as exemplifying the development of a fully commodified literary culture. In this respect, Jonson has been seen as a transitional figure, an author whose skills and ambition led him to a leading role both in the declining culture of patronage and in the rising culture of mass consumption.


          


          Poetry


          If Jonson's reputation as a playwright has traditionally been linked to Shakespeare, his reputation as a poet has, since the early twentieth century, been linked to that of John Donne. In this comparison, Jonson represents the cavalier strain of poetry, which emphasized grace and clarity of expression; Donne, by contrast, epitomized the metaphysical school of poetry, with its reliance on strained, baroque metaphors and often vague phrasing. Since the critics who made this comparison ( Herbert Grierson for example), were to varying extents rediscovering Donne, this comparison often worked to the detriment of Jonson's reputation.


          In his time, though, Jonson was at least as influential as Donne. In 1623, historian Edmund Bolton named him the best and most polished English poet. That this judgment was widely shared is indicated by the admitted influence he had on younger poets. The grounds for describing Jonson as the "father" of cavalier poets are clear: many of the cavalier poets described themselves as his "sons" or his "tribe." For some of this tribe, the connection was as much social as poetic; Herrick describes meetings at "the Sun, the Dog, the Triple Tunne." All of them, including those like Herrick whose accomplishments in verse are generally regarded as superior to Jonson's, took inspiration from Jonson's revival of classical forms and themes, his subtle melodies, and his disciplined use of wit. In all of these respects, Jonson may be regarded as among the most important figures in the prehistory of English neoclassicism.


          The best of Jonson's lyrics have remained current since his time; periodically, they experience a brief vogue, as after the publication of Peter Whalley's edition of 1756. Jonson's poetry continues to interest scholars for the light it sheds on English literary history, particularly as regards politics, systems of patronage, and intellectual attitudes. For the general reader, Jonson's reputation rests on a few lyrics that, though brief, are surpassed for grace and precision by very few Renaissance poems: " On My First Sonne"; " To Celia"; " Drink to Me Only With Thine Eyes"; the poem on Penshurst; and the epitaph on boy player Solomon Pavy.


          


          Jonson's works


          


          Plays


          
            	A Tale of a Tub, comedy (ca. 1596? revised? performed 1633; printed 1640)


            	The Case is Altered, comedy (ca. 1597-8; printed 1609), with Henry Porter and Anthony Munday?


            	Every Man in His Humour, comedy (performed 1598; printed 1601)


            	Every Man out of His Humour, comedy ( performed 1599; printed 1600)


            	Cynthia's Revels (performed 1600; printed 1601)


            	The Poetaster, comedy (performed 1601; printed 1602)


            	Sejanus His Fall, tragedy (performed 1603; printed 1605)


            	Eastward Ho, comedy (performed and printed 1605), a collaboration with John Marston and George Chapman


            	Volpone, comedy (ca. 1605-6; printed 1607)


            	Epicoene, or the Silent Woman, comedy (performed 1609; printed 1616)


            	The Alchemist, comedy (performed 1610; printed 1612)


            	Catiline His Conspiracy, tragedy (performed and printed 1611)


            	Bartholomew Fair, comedy (performed Oct. 31, 1614; printed 1631)


            	The Devil is an Ass, comedy (performed 1616; printed 1631)


            	The Staple of News, comedy (performed Feb. 1626; printed 1631)


            	The New Inn, or The Light Heart, comedy (licensed Jan. 19, 1629; printed 1631)


            	The Magnetic Lady, or Humors Reconciled, comedy (licensed Oct. 12, 1632; printed 1641)


            	The Sad Shepherd, pastoral (ca. 1637, printed 1641), unfinished


            	Mortimer his Fall, history (printed 1641), a fragment

          


          


          Masques


          
            	The Coronation Triumph, or The King's Entertainment (performed March 15, 1604; printed 1604); with Thomas Dekker


            	A Private Entertainment of the King and Queen on May-Day (The Penates) (May 1, 1604; printed 1616)


            	The Entertainment of the Queen and Prince Henry at Althorp (The Satyr) (June 25, 1603; printed 1604)


            	The Masque of Blackness (Jan. 6, 1605; printed 1608)


            	Hymenaei (Jan. 5, 1606; printed 1606)


            	The Entertainment of the Kings of Great Britain and Denmark (The Hours) (July 24, 1606; printed 1616)


            	The Masque of Beauty (Jan. 10, 1608; printed 1608)


            	The Masque of Queens (Feb. 2, 1609; printed 1609)


            	The Hue and Cry after Cupid, or The Masque at Lord Haddington's Marriage (Feb. 9, 1608; printed ca. 1608)


            	The Speeches at Prince Henry's Barriers, or The Lady of the Lake (Jan. 6, 1610; printed 1616)


            	Oberon, the Faery Prince (Jan. 1, 1611; printed 1616)


            	Love Freed from Ignorance and Folly (Feb. 3, 1611; printed 1616)


            	Love Restored (Jan. 6, 1612; printed 1616)


            	A Challenge at Tilt, at a Marriage (Dec. 27, 1613/Jan. 1, 1614; printed 1616)


            	The Irish Masque at Court (Dec. 29, 1613; printed 1616)


            	Mercury Vindicated from the Alchemists (Jan. 6, 1615; printed 1616)


            	The Golden Age Restored (Jan. 1, 1616; printed 1616)


            	Christmas, His Masque (Christmas 1616; printed 1641)


            	The Vision of Delight (Jan. 6, 1617; printed 1641)


            	Lovers Made Men, or The Masque of Lethe, or The Masque at Lord Hay's (Feb. 22, 1617; printed 1617)


            	Pleasure Reconciled to Virtue (Jan. 6, 1618; printed 1641) The masque was a failure; Jonson revised it by placing the anti-masque first, turning it into:


            	For the Honour of Wales (Feb. 17, 1618; printed 1641)


            	News from the New World Discovered in the Moon (Jan. 7, 1620: printed 1641)


            	The Entertainment at Blackfriars, or The Newcastle Entertainment (May 1620?; MS)


            	Pan's Anniversary, or The Shepherd's Holy-Day (June 19, 1620?; printed 1641)


            	The Gypsies Metamorphosed (Aug 3 and 5, 1621; printed 1640)


            	The Masque of Augurs (Jan. 6, 1622; printed 1622)


            	Time Vindicated to Himself and to His Honours (Jan. 19, 1623; printed 1623)


            	Neptune's Triumph for the Return of Albion (Jan. 26, 1624; printed 1624)


            	The Masque of Owls at Kenilworth (Aug. 19, 1624; printed 1641)


            	The Fortunate Isles and Their Union (Jan. 9, 1625; printed 1625)


            	Love's Triumph Through Callipolis (Jan. 9, 1631; printed 1631)


            	Chloridia: Rites to Chloris and Her Nymphs (Feb. 22, 1631; printed 1631)


            	The King's Entertainment at Welbeck in Nottinghamshire (May 21, 1633; printed 1641)


            	Love's Welcome at Bolsover ( July 30, 1634; printed 1641)

          


          


          Other works


          
            	Epigrams (1612)


            	The Forest (1616), including To Penshurst


            	A Discourse of Love (1618)


            	Barclay's Argenis, translated by Jonson (1623)


            	The Execration against Vulcan (1640)


            	Horace's Art of Poetry, translated by Jonson (1640), with a commendatory verse by Edward Herbert


            	Underwoods (1640)


            	Timber, or Discoveries, a commonplace book.


            	On My First Sonne (1616), elegy


            	To Celia, poem


            	Drink to Me Only With Thine Eyes, poem

          


          As with other English Renaissance dramatists, a portion of Ben Jonson's literary output has not survived. In addition to The Isle of Dogs (1597), the records suggest these lost plays as wholly or partially Jonson's work: Richard Crookback (1602); Hot Anger Soon Cold (1598), with Porter and Henry Chettle; Page of Plymouth (1599), with Dekker; and Robert II, King of Scots (1599), with Chettle and Dekker. Several of Jonson's masques and entertainments also are not extant: The Entertainment at Merchant Taylors (1607); The Entertainment at Salisbury House for James I (1608); The Entertainment at Britain's Burse for James I (1609); and The May Lord (1613-19).


          Finally, there are questionable or borderline attributions. Jonson may have had a hand in Rollo, Duke of Normandy, or The Bloody Brother, a play in the canon of John Fletcher and his collaborators. The comedy The Widow was printed in 1652 as the work of Thomas Middleton, Fletcher and Jonson, though scholars have been intensely skeptical about Jonson's presence in the play. A few attributions of anonymous plays, like The London Prodigal, have been ventured by individual researchers, but have met with cool responses.


          Biographies of Ben Jonson


          
            	Ben Jonson: His Life and Work by Rosalind Miles


            	Ben Jonson: His Craft and Art by Rosalind Miles


            	Ben Jonson: A Literary Life by W. David Kay


            	Ben Jonson: A Life by David Riggs
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              Ben Nevis from Banavie. The summit is beyond and to the left of the apparent highest point.
            


            
              	Elevation

              	1,344metres (4,409ft)
            


            
              	Location

              	Lochaber, Scotland
            


            
              	Prominence

              	1,344m Ranked 1st in British Isles
            


            
              	Parent peak

              	none - HP Great Britain
            


            
              	Coordinates

              	
            


            
              	Topo map

              	OS Landranger 41, Explorer 392
            


            
              	First ascent

              	17 August 1771, by James Robertson
            


            
              	Easiest route

              	Walk
            


            
              	OS grid reference

              	NN166713
            


            
              	Listing

              	Munro, Marilyn, Council top ( Highland), County top ( Inverness-shire)
            


            
              	Translation

              	Venomous mountain or mountain with its head in the clouds ( Scottish Gaelic language)
            

          


          Ben Nevis ( Gaelic: Beinn Nibheis, pronounced [peˈɲivəʃ]) is the highest mountain in the British Isles. It is located at the western end of the Grampian Mountains in the Lochaber area of Scotland, close to the town of Fort William.


          In common with many other Scottish mountains, it is known to locals as simply The Ben. However, if walkers and climbers from outside Scotland use the term "The Ben" they usually mean Ben Nevis. It attracts an estimated 100,000 ascents a year, around three-quarters of which are made using the well-constructed Pony Track from Glen Nevis on the south side of the mountain. For climbers and mountaineers the main attraction lies in the 700-metre-high cliffs of the north face: among the highest cliffs in Britain, they harbour some classic scrambles and rock climbs of all difficulties, and are one of the principal locations in the UK for ice climbing.


          The summit, at 1,344 metres (4,406 ft) above sea level, features the ruins of an observatory which was permanently staffed between 1883 and 1904. The meteorological data collected during this period is still important for an understanding of Scottish mountain weather. C. T. R. Wilson was inspired to invent the cloud chamber after a period spent working at the observatory.


          


          Geography


          Ben Nevis forms a massif with its neighbour to the north-east, Carn Mr Dearg, to which it is linked by the Carn Mr Dearg Arte. Both mountains are among the eight in Great Britain over 4,000 feet (1,219 metres), as are Aonach Mr and Aonach Beag immediately to the east; the other four are all in the Cairngorms.


          The western and southern flanks of Ben Nevis rise 1,200 metres in around 2km from the floor of Glen Nevisthe longest and steepest hill slope in Britainwith the result that the mountain presents an aspect of massive bulk on this side. To the north, in contrast, cliffs drop some 600 metres (2,000 ft) to Coire Leis. This corrie contains the Charles Inglis Clark Memorial Hut (known as the CIC Hut), a private mountain hut located at 680 metres above sea level, owned by the Scottish Mountaineering Club and used as a base for the many climbing routes on the mountain's north face.


          
            [image: The steep south face of Ben Nevis from Sgurr a' Mh�im.]

            
              The steep south face of Ben Nevis from Sgurr a' Mhim.
            

          


          In addition to the main 1,344-metre summit, Ben Nevis has two subsidiary "tops" listed in Munro's Tables, both of which are called Carn Dearg ("red hill"). The higher of these, at 1,221 metres, is situated to the north-west, and is often mistaken for Ben Nevis itself in views from the Fort William area. The other Carn Dearg (1,020m) juts out into Glen Nevis on the mountain's south-western side. A lower hill, Meall an t-Suidhe (711m), is located further west, forming a saddle with Ben Nevis which contains a small loch, Lochan an t-Suidhe. The popular tourist path from Glen Nevis skirts the side of this hill before ascending Ben Nevis's broad western flank.


          


          Geology


          Ben Nevis consists mainly of igneous rock from the Devonian period (around 400 million years ago), intruded into the surrounding metamorphic schists; the intrusions take the form of a series of concentric ring dikes. The innermost of these, known as the Inner Granite, constitutes the southern bulk of the mountain above Lochan Meall an t-Suidhe, and also the neighbouring ridge of Carn Mr Dearg; Meall an t-Suidhe forms part of the Outer Granite, which is redder in colour. The summit dome itself, together with the steep northern cliffs, are composed of andesite and basaltic lavas. The mountain has been extensively shaped by glaciation.


          


          Climate
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              Ben Nevis and Fort William, seen from across Loch Linnhe
            

          


          Ben Nevis's altitude, maritime location and topography frequently lead to unusually poor weather conditions, which can pose a danger to ill-equipped walkers. According to the observations carried out at the summit observatory from 18831904, fog was present on the summit for almost 80% of the time between November and January, and 55% of the time in May and June. The average winter temperature was around -5  C, and the mean monthly temperature for the year was -0.5 C. In an average year the summit sees 261 gales, and receives 4,350 millimetres (171 inches) of rainfall, compared to only 2,050mm in nearby Fort William and about 600 mm in Inverness and London. Rainfall on Ben Nevis is about twice as high in the winter as it is in the spring and summer. Snow can be found on the mountain almost all year round, particularly in the gullies of the north face - with the higher reaches of Observatory Gully holding snow until September most years and sometimes until the new snows of the following season.


          


          History


          The first recorded ascent of Ben Nevis was made on 17 August 1771 by James Robertson, an Edinburgh botanist, who was in the region to collect botanical specimens. Another early ascent was in 1774 by John Williams, who provided the first account of the mountain's geological structure. John Keats climbed the mountain in 1818, comparing the ascent to "mounting ten St. Pauls without the convenience of a staircase". It was not until 1847 that Ben Nevis was confirmed by the Ordnance Survey as the highest mountain in Britain, ahead of its rival Ben Macdui.


          The summit observatory was built in the summer of 1883, and would remain in operation for 21 years. The first path to the summit was built at the same time as the observatory and was designed to allow ponies to carry up supplies, with a maximum gradient of one in five. The opening of the path and the observatory made the ascent of the Ben increasingly popular, all the more so after the arrival of the West Highland Railway in Fort William in 1894. Around this time the first of several proposals was made for a rack railway to the summit, none of which came to fruition.


          In 2000 the Ben Nevis Estate, comprising all of the south side of the mountain including the summit, was bought by the Scottish conservation charity the John Muir Trust.


          


          Ascent routes
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              The lower part of the Ben Path, maintained at a high standard to accommodate some 75,000 people a year.
            

          


          The 1883 Pony Track to the summit (also known as the Ben Path, the Mountain Path, or the Tourist Route) remains the simplest and most popular route of ascent. It begins at Achintee on the east side of Glen Nevis about 2km (1.5miles) from Fort William town centre, at around 20 metres above sea level. Bridges from the Visitor Centre and the youth hostel now allow access from the west side of Glen Nevis. The path climbs steeply to the saddle by Lochan Meall an t-Suidhe at 570m, then ascends the remaining 700 metres up the stony west flank of Ben Nevis in a series of zig-zags. It is well made and maintained throughout its length, and, thanks to the zig-zags, not unusually steep apart from in the initial stages.
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              The CMD Arte under deep snow in spring, from the summit of Carn Mr Dearg.
            

          


          A route popular with experienced hillwalkers starts at Torlundy, a few miles north-east of Fort William on the A82 road, and follows the path alongside the Allt a' Mhuilinn. It can also be reached from Glen Nevis by following the Pony Track as far as Lochan Meall an t-Suidhe, then descending slightly to the CIC Hut. The route then ascends Carn Mr Dearg and continues along the Carn Mr Dearg Arte ("CMD Arte") before climbing steeply to the summit of Ben Nevis. This route involves a total of 1,500 metres of ascent and requires modest scrambling ability and a head for heights. In common with other approaches on this side of the mountain, it has the advantage of giving an extensive view of the cliffs of the north face, which are hidden from the Pony Track.


          It is also possible to climb Ben Nevis from the Nevis Gorge car park at the head of the road up Glen Nevis, either by the south-east ridge or via the summit of Carn Dearg (south-west). These routes do not require scrambling, but are shorter and steeper, and tend to be used by experienced hill walkers.


          


          The summit
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          The summit of Ben Nevis comprises a large stony plateau of around 40 hectares (100 acres). The highest point is marked with a large, solidly built cairn atop which sits an Ordnance Survey trig point.


          The ruined walls of the observatory are a prominent feature on the summit. An emergency shelter has been built on top of the observatory tower for the benefit of those caught out by bad weather, and, although the base of the tower is slightly lower than the true summit of the mountain, the roof of the shelter overtops the trig point by several feet, making it the highest man-made structure in Britain. A war memorial to the dead of World War II is located next to the observatory.


          On 17 May 2006, a piano that had been buried under one of the cairns on the peak was uncovered by the John Muir Trust, which owns much of the mountain. The piano was believed to have been carried up for charity by removal men from Dundee over 20 years earlier.


          The view from Britain's highest point is extensive. In ideal conditions it can extend up to 190km (120 miles), including such mountains as the Torridon Hills, Morven in Caithness, Lochnagar, Ben Lomond, Barra Head, and 123miles (198km) to Knocklayd in County Antrim, Northern Ireland.


          


          Observatory
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              The summit plateau. The ruined observatory is in the centre, with the summit cairn to the right.
            

          


          A meteorological observatory on the summit was first proposed by the Scottish Meteorological Society (SMS) in the late 1870s, at a time when similar observatories were being built around the world to study the weather at high altitude. In the summer of 1881 Clement Lindley Wragge climbed the mountain daily to make observations (earning the nickname "Inclement Rag"), leading to the opening on 17 October 1883 of a permanent observatory run by the SMS. The building was permanently manned until 1904, when it was closed due to inadequacy of government funding. The twenty years' worth of readings still provide the most comprehensive set of data on mountain weather in Great Britain.


          In September 1894, C. T. R. Wilson was employed at the observatory for a couple of weeks as temporary relief for one of the permanent staff. During this period he witnessed a Brocken spectre and glory, caused by the sun casting a shadow on cloud below the observer. He subsequently tried to reproduce these phenomena in the laboratory, resulting in his invention of the cloud chamber used to detect ionising radiation.


          


          Navigation and safety
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          Ben Nevis's popularity, climate and complex topography contribute to a high number of mountain rescue incidents. In 1999, for example, there were 41 rescues and four fatalities on the mountain. Some accidents arise over difficulties in navigating to or from the summit, especially in poor visibility. The problem stems from the fact that the summit plateau is roughly kidney-shaped, and surrounded by cliffs on three sides; the danger is particularly accentuated when the main path is obscured by snow. Two precise compass bearings taken in succession are necessary to navigate from the summit cairn to the west flank, from where a descent can be made on the Pony Track in relative safety.


          In the late 1990s Lochaber Mountain Rescue Team erected two posts on the summit plateau, in order to assist walkers attempting the descent in foggy conditions. These posts were subsequently cut down by climbers, sparking controversy in mountaineering circles on the ethics of such additions. Supporters of navigational aids point to the high number of accidents that occur on the mountain (between 1990 and 1995 alone there were 13 fatalities, although eight of these were due to falls while rock climbing rather than navigational error), the long tradition of placing such aids on the summit, and the potentially life-saving role they could play. However, critics argue that cairns and posts are an unnecessary man-made intrusion into the natural landscape, which create a false sense of security and could lessen mountaineers' sense of responsibility for their own safety.


          


          Climbing on Ben Nevis
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          The north face of Ben Nevis is riven with buttresses, ridges, towers and pinnacles, and contains many classic scrambles and rock climbs. It is of major importance for British winter climbing, with many of its routes holding snow often until late April. It was one of the first places in Scotland to receive the attention of serious mountaineers, with a descent of Tower Ridge in 1892 the earliest documented climbing expedition on the Ben. (It was not climbed from bottom to top for another two years.) The Scottish Mountaineering Club's Charles Inglis Clark hut was built below the north face in Coire Leis in 1929. Because of its remote location, it is said to be the only genuine alpine hut in Britain. It remains popular with climbers, especially in winter.


          Tower Ridge is the longest of the north face's four main ridges, with around 600 metres of ascent. It is not technically demanding (its grade is Difficult), and most pitches can be tackled unroped by competent climbers, but it is committing and very exposed. Castle Ridge, the first of the main ridges, is an easier scramble, while Observatory Ridge is graded Very Difficult; the latter is the closest ridge to the summit. Between the Tower and Observatory Ridges is Gardyloo Gully, which takes its name from the cry of "garde  l'eau" (French for "watch out for the water"), formerly used in Scottish cities used as a warning when householders threw their slops out of a tenement window into the street. The gully's top wall was the refuse tip for the now-disused summit observatory. The North-east Buttress is the last and bulkiest of these four ridges, and is regarded as the hardest for its combination of technical difficulty and seriousness.
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              The Carn Dearg Buttress in early April.
            

          


          The north face contains dozens of graded rock climbs along its entire length, with particular concentrations on the Carn Dearg Buttress (below the Munro top of Carn Dearg NW) and around the North-east Buttress and Observatory Ridge. Classic rock routes include Rubicon Wall on Observatory Buttress (Severe)  whose second ascent in 1937, when it was considered the hardest route on the mountain, is described by W. H. Murray in Mountaineering in Scotland  and, on Carn Dearg, Centurion (HVS) and Agrippa (E5).


          Other classic routes were put up by Dr J. H. B. Bell and others between the Wars; these include Bell's 'Long Climb', at 1,400ft (430m) reputedly the longest on the mainland.


          The north face is also of Scotland's foremost venues for winter mountaineering and ice climbing, and holds snow until quite late in the year; in a good year routes may remain in winter condition until mid-spring. Most of the possible rock routes are also suitable as winter climbs, including the four main ridges; Tower Ridge, for example, is grade III on the Scottish winter grading system. Probably the most popular ice climb on Ben Nevis is The Curtain (IV,5) on the left side of the Carn Dearg Buttress. At the top end of the scale, Centurion in winter is a grade VIII,8 face climb.


          


          Ben Nevis Race
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          The history of hill running on Ben Nevis dates back to 1895. William Swan, a hairdresser from Fort William, made the first recorded timed ascent up the mountain on or around 27 September of that year, when he ran from the old post office in Fort William to the summit and back in 2 hours 41 minutes. The following years saw several improvements on Swan's record, but the first competitive race was held on 3 June 1898 under Scottish Amateur Athletic Association rules. Ten competitors ran the course, which started at the Lochiel Arms Hotel in Banavie and was thus longer than the route from Fort William; the winner was 21-year-old Hugh Kennedy, a gamekeeper at Tor Castle, who finished (coincidentally with Swan's original run) in 2 hours 41 minutes.


          Regular races were organised until 1903, when two events were held; these were the last for 24 years, perhaps due to the closure of the summit observatory the following year. The first was from Achintee, at the foot of the Pony Track, and finished at the summit; It was won in just over an hour by Ewen MacKenzie, the observatory roadman. The second race ran from new Fort William post office, and MacKenzie lowered the record to 2 hours 10 minutes, a record he held for 34 years.


          The Ben Nevis Race has been run in its current form since 1937. It now takes place on the first Saturday in September every year, with a maximum of 500 competitors taking part. It starts and finishes at the Claggan Park football ground on the outskirts of Fort William, and is 16km long with 1,340m of ascent. Due to the seriousness of the mountain environment, entry is restricted to those who have completed three hill races, and runners must carry waterproofs, a hat, gloves and a whistle; anyone who has not reached the summit after two hours is turned back. As of 2006 the records have stood unbroken since 1984, when Kenny Stuart and Pauline Howarth of Keswick Athletics Club won the men's and the women's races with times of 1:25:34 and 1:43:25 respectively.


          


          Environmental issues
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          Ben Nevis's popularity and high profile have led to concerns in recent decades over the impact of humans on the fragile mountain environment. These concerns contributed to the purchase of the Ben Nevis Estate in 2000 by the John Muir Trust, a Scottish charity dedicated to the conservation of wild places. The Estate covers 1,700 hectares of land on the south side of Ben Nevis and the neighbouring mountains of Carn Mr Dearg and Aonach Beag, including the summit of Ben Nevis.


          The John Muir Trust is one of nine bodies represented on the main board of the Nevis Partnership. Founded in 2003, the Partnership, which also includes representatives from local government, Glen Nevis residents and mountaineering interests, works to "guide future policies and actions to safeguard, manage and where appropriate enhance the environmental qualities and opportunities for visitor enjoyment and appreciation of the Nevis area". Its projects include path repairs and improvement and the development of strategies for visitor management.


          One of the Nevis Partnership's more controversial actions has concerned the large number of memorial plaques placed by individuals, especially around the summit war memorial. Many people believe that the proliferation of such plaques is inappropriate, and in August 2006 the Nevis Partnership declared an intention to eventually remove these plaques (after making efforts to return them to their owners) as part of a wider campaign to clean up the mountain.


          In 2005 the amount of litter on the Pony Track was highlighted by national media, including BBC Radio 5 Live. Robin Kevan, a retired social worker from mid-Wales who is known as "Rob the Rubbish" for his efforts to clean up the countryside, then drove to Ben Nevis and cleaned the mountain himself, resulting in much media coverage and a concerted clean-up effort.


          


          Ben Nevis Distillery


          The Ben Nevis Distillery is a single malt whisky distillery at the foot of the mountain, located by Victoria Bridge to the north of Fort William. Founded in 1825 by John McDonald (known as "Long John"), it is one of the oldest licensed distilleries in Scotland, and is a popular visitor attraction in Fort William. The water used to make the whisky comes from the Allt a' Mhuilinn, the stream that flows from Ben Nevis's northern corrie. "Ben Nevis" 80/- organic ale is by contrast brewed in Bridge of Allan near Stirling.


          


          Etymology


          "Ben Nevis" is an anglicisation of the Gaelic name Beinn Nibheis. While beinn is the most common Gaelic word for "mountain", Nibheis is variously understood, though the name is commonly translated as "malicious" or "venomous mountain". An alternative interpretation is that Beinn Nibheis derives from beinn-neamh-bhathais, from Neamh "heavens, clouds" and bathais "top of a man's head". A literal translation would therefore be "the mountain with its head in the clouds", though "mountain of Heaven" is also frequently given.
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              	Other names

              	Benzol

            


            
              	Identifiers
            


            
              	CAS number

              	[71-43-2]
            


            
              	RTECS number

              	CY1400000
            


            
              	SMILES

              	c1ccccc1

              C1=CC=CC=C1
            


            
              	Properties
            


            
              	Molecular formula

              	C6H6
            


            
              	Molar mass

              	78.1121 g/mol
            


            
              	Appearance

              	Colorless liquid
            


            
              	Density

              	0.8786 g/cm, liquid
            


            
              	Melting point

              	
                5.5 C (278.6 K)

              
            


            
              	Boiling point

              	
                80.1 C (353.2 K)

              
            


            
              	Solubility in water

              	1.79 g/L (25 C)
            


            
              	Viscosity

              	0.652 cP at 20 C
            


            
              	Dipole moment

              	0 D
            


            
              	Hazards
            


            
              	MSDS

              	External MSDS
            


            
              	EU classification

              	(F)

              Carc. Cat. 1

              Muta. Cat. 2

              Toxic (T)
            


            
              	NFPA 704

              	
                
                  [image: ]


                  
                    4
                  


                  
                    3
                  


                  
                    0
                  


                  
                    
                  

                

              
            


            
              	R-phrases

              	R45, R46, R11, R36/38, R48/23/24/25, R65
            


            
              	S-phrases

              	S53, S45
            


            
              	Flash point

              	11 C
            


            
              	Related compounds
            


            
              	Related compounds

              	toluene

              borazine
            


            
              	Supplementary data page
            


            
              	Structure and

              properties

              	n, r, etc.
            


            
              	Thermodynamic

              data

              	Phase behaviour

              Solid, liquid, gas
            


            
              	Spectral data

              	UV, IR, NMR, MS
            


            
              	Except where noted otherwise, data are given for

              materials in their standard state

              (at 25C, 100kPa)

              Infobox disclaimer and references
            

          


          Benzene, or Benzol (see also Benzine), is an organic chemical compound with the formula C6H6. It is sometimes abbreviated PhH. Benzene is a colorless and highly flammable liquid with a sweet smell and a relatively high melting point. Because of this, its use as an additive in gasoline is now limited, but it is an important industrial solvent and precursor in the production of drugs, plastics, synthetic rubber, and dyes. Benzene is a natural constituent of crude oil, but it is usually synthesized from other compounds present in petroleum. Benzene is an aromatic hydrocarbon and the second [n]- annulene (-annulene), a cyclic hydrocarbon with a continuous pi bond.


          


          History


          


          Discovery


          The word "benzene" derives historically from "gum benzoin", sometimes called "benjamin" (i.e., benzoin resin), an aromatic resin known to European pharmacists and perfumers since the 15th century as a product of southeast Asia. "Benzoin" is itself a corruption of the Arabic expression "luban jawi," or "frankincense of Java." An acidic material was derived from benzoin by sublimation, and named "flowers of benzoin," or benzoic acid. The hydrocarbon derived from benzoic acid thus acquired the name benzin, benzol, or benzene. Benzene has been the subject of many studies by scientists ranging from Michael Faraday to Linus Pauling. Faraday first isolated and identified benzene in 1825 from the oily residue derived from the production of illuminating gas, giving it the name bicarburet of hydrogen. In 1833, Eilhard Mitscherlich produced it via the distillation of benzoic acid (from gum benzoin) and lime. Mitscherlich gave the compound the name benzin. In 1836 the French chemist Auguste Laurent named the substance "phne"; this is the root of the word phenol, which is hydroxylated benzene, and phenyl, which is the radical formed by abstraction of a hydrogen atom from benzene.


          In 1845, Charles Mansfield, working under August Wilhelm von Hofmann, isolated benzene from coal tar. Four years later, Mansfield began the first industrial-scale production of benzene, based on the coal-tar method.


          Gradually the sense developed among chemists that substances related to benzene formed a natural chemical family. In 1855 August Wilhelm Hofmann used the word " aromatic" to designate this family relationship, after a characteristic property of many of its members.


          


          Ring formula


          The empirical formula for benzene was long known, but its highly polyunsaturated structure was challenging to determine. Archibald Scott Couper in 1858 and Joseph Loschmidt in 1861 suggested possible structures that contained multiple double bonds or multiple rings, but the study of aromatic compounds was in its very early years, and too little evidence was then available to help chemists decide on any particular structure.


          In 1865 the German chemist Friedrich August Kekul published a paper in French (for he was then teaching in Francophone Belgium) suggesting that the structure contained a six-membered ring of carbon atoms with alternating single and double bonds. The next year he published a much longer paper in German on the same subject. Kekul used evidence that had accumulated in the intervening yearsnamely, that there always appeared to be only one isomer of any monoderivative of benzene, and that there always appeared to be exactly three isomers of every diderivativeto argue in support of his proposed structure. Kekul's symmetrical ring could explain these curious facts.


          The new understanding of benzene, and hence of all aromatic compounds, proved to be so important for both pure and applied chemistry that in 1890 the German Chemical Society organized an elaborate appreciation in Kekul's honour, celebrating the twenty-fifth anniversary of his first benzene paper. Here Kekul spoke of the creation of the theory. He said that he had discovered the ring shape of the benzene molecule after having a reverie or day-dream of a snake seizing its own tail (this is a common symbol in many ancient cultures known as the Ouroboros). This vision, he said, came to him after years of studying the nature of carbon-carbon bonds. This was 20 years after he had solved the problem of how carbon atoms could bond to up to four other atoms at the same time. It is curious that a similar humorous depiction of benzene had appeared in 1886 in the Berichte der Durstigen Chemischen Gesellschaft (Journal of the Thirsty Chemical Society), a parody of the Berichte der Deutschen Chemischen Gesellschaft, only the parody had monkeys seizing each other in a circle, rather than snakes as in Kekul's anecdote. Some historians have suggested that the parody was a lampoon of the snake anecdote, possibly already well-known through oral transmission even if it had not yet appeared in print. Others have speculated that Kekul's story in 1890 was a re-parody of the monkey spoof, and was a mere invention rather than a recollection of an event in his life.


          Kekul's 1890 speech in which these anecdotes appeared has been translated into English. If one takes the anecdote as the memory of a real event, circumstances mentioned in the story suggest that it must have happened early in 1862.


          The cyclic nature of benzene was finally confirmed by the eminent crystallographer Kathleen Lonsdale.


          


          Structure


          Benzene represents a special problem in that, to account for all the bonds, there must be alternating double carbon bonds:


          [image: Benzene structure with a circle inside the hexagon]


          As is common in organic chemistry, the carbon atoms in the diagram above have been left unlabeled.


          Benzene occurs sufficiently often as a component of organic molecules that there is a Unicode symbol with the code 232C to represent it with three double bonds, and 23E3 for a delocalized version .


          


          Substituted benzene derivatives


          Many important chemicals are derived from benzene, wherein with one or more of the hydrogen atoms is replaced with another functional group. Examples of simple benzene derivatives are phenol, toluene, and aniline, abbreviated PhOH, PhMe, and PhNH2, respectively. Linking benzene rings gives biphenyl, C6H5C6H5. Further loss of hydrogen gives "fused" aromatic hydrocarbons, such as naphthalene and anthracene. The limit of the fusion process is the hydrogen-free material graphite.


          In heterocycles, carbon atoms in the benzene ring are replaced with other elements. The most important derivatives are the rings containing nitrogen. Replacing one CH with N gives the compound pyridine, C5H5N. Although benzene and pyridine are structurally related, benzene cannot be converted into pyridine. Replacement of a second CH bond with N gives, depending on the location of the second N, pyridazine, pyrimidine, and pyrazine.


          


          Production


          Trace amounts of benzene may result whenever carbon-rich materials undergo incomplete combustion. It is produced in volcanoes and forest fires, and is also a component of cigarette smoke.


          Up until World War II, most benzene was produced as a byproduct of coke production (or "coke-oven light oil") in the steel industry. However, in the 1950s, increased demand for benzene, especially from the growing plastics industry, necessitated the production of benzene from petroleum. Today, most benzene comes from the petrochemical industry, with only a small fraction being produced from coal.


          Three chemical processes contribute equally to industrial benzene production: catalytic reforming, toluene hydrodealkylation, and steam cracking.


          


          Catalytic reforming


          In catalytic reforming, a mixture of hydrocarbons with boiling points between 60200 C is blended with hydrogen gas and then exposed to a bifunctional platinum chloride or rhenium chloride catalyst at 500525 C and pressures ranging from 850 atm. Under these conditions, aliphatic hydrocarbons form rings and lose hydrogen to become aromatic hydrocarbons. The aromatic products of the reaction are then separated from the reaction mixture (or reformate) by extraction with any one of a number of solvents, including diethylene glycol or sulfolane, and benzene is then separated from the other aromatics by distillation. The extraction step of aromatics from the reformate is designed to produce aromatics with lowest non-aromatic components. So-called "BTX (Benzene-Toluene-Xylenes)" process consists of such extraction and distillation steps.


          Similarly to this catalytic reforming, UOP and BP commercialized a method from LPG (mainly propane and butane) to aromatics.


          


          Toluene hydrodealkylation


          Toluene hydrodealkylation converts toluene to benzene. In this hydrogen-intensive process, toluene is mixed with hydrogen, then passed over a chromium, molybdenum, or platinum oxide catalyst at 500600 C and 4060 atm pressure. Sometimes, higher temperatures are used instead of a catalyst (at the similar reaction condition). Under these conditions, toluene undergoes dealkylation according to the chemical equation:


          
            	C6H5CH3 + H2  C6H6 + CH4

          


          This irreversible reaction is accompanied by an equilibrium side reaction that produces biphenyl (aka diphenyl) at higher temperature: 2C6H6  H2 + C12H10


          If the raw material stream contains much non-aromatic components (paraffins or naphthenes), those are likely decomposed to lower hydrocarbons such as methane, which increases the consumption of hydrogen.


          A typical reaction yield exceeds 95%. Sometimes, xylenes and heavier aromatics are used in place of toluene, with similar efficiency.


          This is often called "on-purpose" methodology to produce benzene, compared to conventional BTX (benzene-toluene-xylene) processes. The hydrodealkylation process is not economically feasible if the price gap between benzene and toluene is small (or the gap is smaller than about 15% of benzene price).


          


          Toluene disproportionation


          Where a chemical complex has similar demands for both benzene and xylene, then toluene disproportionation (TDP) may be an attractive alternative to the toluene hydrodealkylation. Broadly speaking 2 toluene molecules are reacted and the methyl groups rearranged from one toluene molecule to the other, yielding one benzene molecule and one xylene molecule.


          Given that demand for para-xylene ( p-xylene) substantially exceeds demand for other xylene isomers, a refinement of the TDP process called Selective TDP (STDP) may be used. In this process, the xylene stream exiting the TDP unit is approximately 90% paraxylene. In some current catalytic systems, even the benzene-to-xylenes ratio is decreased (more xylenes) when the demand of xylenes is higher.


          


          Steam cracking


          Steam cracking is the process for producing ethylene and other olefins from aliphatic hydrocarbons. Depending on the feedstock used to produce the olefins, steam cracking can produce a benzene-rich liquid byproduct called pyrolysis gasoline. Pyrolysis gasoline can be blended with other hydrocarbons as a gasoline additive, or distilled (in BTX process) to separate it into its components, including benzene.


          


          Uses


          


          Early uses


          In the 19th and early-20th centuries, benzene was used as an after-shave lotion because of its pleasant smell. Prior to the 1920s, benzene was frequently used as an industrial solvent, especially for degreasing metal. As its toxicity became obvious, benzene was supplanted by other solvents, especially toluene (methyl benzene), which has similar physical properties but is not as carcinogenic.


          In 1903, Ludwig Roselius popularized the use of benzene to decaffeinate coffee. This discovery led to the production of Sanka (the letters "ka" in the brand name stand for kaffein). This process was later discontinued.


          As a petrol additive, benzene increases the octane rating and reduces knocking. Consequently, petrol often contained several percent benzene before the 1950s, when tetraethyl lead replaced it as the most widely-used antiknock additive. With the global phaseout of leaded petrol, benzene has made a comeback as a gasoline additive in some nations. In the United States, concern over its negative health effects and the possibility of benzene entering the groundwater have led to stringent regulation of petrol's benzene content, with limits typically around 1%. European petrol specifications now contain the same 1% limit on benzene content. The US EPA has new regulations that will lower the benzene content in gasoline to 0.62% in 2011.


          


          Current uses of benzene


          Today benzene is mainly used as an intermediate to make other chemicals. Its most widely-produced derivatives include styrene, which is used to make polymers and plastics, phenol for resins and adhesives (via cumene), and cyclohexane, which is used in the manufacture of Nylon. Smaller amounts of benzene are used to make some types of rubbers, lubricants, dyes, detergents, drugs, explosives, napalm and pesticides.


          In laboratory research, toluene is now often used as a substitute for benzene. The solvent-properties of the two are similar but toluene is less toxic and has a wider liquid range.


          Benzene has been used as a basic research tool in a variety of experiments including analysis of a two-dimensional gas


          


          Reactions of benzene


          
            [image: Electrophilic aromatic substitution of benzene]
          


          
            	Electrophilic aromatic substitution is a general method of derivatizing benzene. Benzene is sufficiently nucleophilic that it undergoes substitution by acylium ions or alkyl carbocations to give substituted derivatives.

          


          
            [image: Friedel-Crafts acylation of benzene by acetyl chloride]
          


          
            	The Friedel-Crafts acylation is a specific example of electrophilic aromatic substitution. The reaction involves the acylation of benzene (or many other aromatic rings) with an acyl chloride using a strong Lewis acid catalyst such as aluminium chloride or iron chloride which act as a halogen carrier.

          


          
            [image: Friedel-Crafts alkylation of benzene with methyl chloride]
          


          
            	
              
                	Like the Friedel-Crafts acylation, the Friedel-Crafts alkylation involves the alkylation of benzene (and many other aromatic rings) using an alkyl halide in the presence of a strong Lewis acid catalyst.


                	sulfonation.


                	Nitration: Benzene undergoes nitration with nitronioum ions (NO2+) as the electrophile. Thus, warming benzene at 50-55 degrees Celsius, with a combination of concentrated sulphuric and nitric acid to produce the electrophile, gives nitrobenzene.

              

            


            	Hydrogenation(Reduction): Benzene and derivatives convert to cyclohexane and derivatives when treated with hydrogen at 450 K and 10 atm of pressure with a finely divided nickel catalyst.


            	Benzene is an excellent ligand in the organometallic chemistry of low-valent metals. Important examples include the sandwich and half-sandwich complexes respectively Cr(C6H6)2 and [RuCl2(C6H6)]2.

          


          


          Health effects


          Benzene exposure has serious health effects. Breathing high levels of benzene can result in death, while low levels can cause drowsiness, dizziness, rapid heart rate, headaches, tremors, confusion, and unconsciousness. Eating or drinking foods containing high levels of benzene can cause vomiting, irritation of the stomach, dizziness, sleepiness, convulsions, and death.


          The major effects of benzene are chronic (long-term) exposure through the blood. Benzene damages the bone marrow and can cause a decrease in red blood cells, leading to anaemia. It can also cause excessive bleeding and depress the immune system, increasing the chance of infection.


          Some women who breathed high levels of benzene for many months had irregular menstrual periods and a decrease in the size of their ovaries. It is not known whether benzene exposure affects the developing fetus in pregnant women or fertility in men.


          Animal studies have shown low birth weights, delayed bone formation, and bone marrow damage when pregnant animals breathed benzene.


          The US Department of Health and Human Services (DHHS) classifies benzene as a human carcinogen. Long-term exposure to high levels of benzene in the air can cause leukemia, a potentially fatal cancer of the blood-forming organs. In particular, Acute myeloid leukemia or acute non-lymphocytic leukaemia (AML & ANLL) may be caused by benzene.


          Several tests can determine exposure to benzene. There is a test for measuring benzene in the breath; this test must be done shortly after exposure. Benzene can also be measured in the blood; however, because benzene disappears rapidly from the blood, measurements are accurate only for recent exposures.


          In the body, benzene is metabolized. Certain metabolites, such as trans,trans-muconic acid can be measured in the urine. However, this test must be done shortly after exposure and is not a reliable indicator of benzene exposure, since the same metabolites may be present in urine from other sources.


          The United States Environmental Protection Agency has set the maximum permissible level of benzene in drinking water at 0.005 milligrams per liter (0.005 mg/L). The EPA requires that spills or accidental releases into the environment of 10 pounds (4.5 kg) or more of benzene be reported to the EPA.


          The US Occupational Safety and Health Administration (OSHA) has set a permissible exposure limit of 0.5 part of benzene per million parts of air (.5 ppm) in the workplace during an 8-hour workday, 40-hour workweek. The short term exposure limit for airborne benzene is 5 ppm for 15 minutes.


          In recent history there have been many examples of the harmful health effects of benzene and its derivatives. Toxic Oil Syndrome caused localised immune-suppression in Madrid in 1981 from people ingesting anilide-contaminated rapeseed oil. Chronic Fatigue Syndrome has also been highly correlated with people who eat "denatured" food that use solvents to remove fat or contain benzoic acid.


          Workers in various industries that make or use benzene may be at risk for being exposed to high levels of this carcinogenic chemical. Industries that involve the use of benzene include the rubber industry, oil refineries, chemical plants, shoe manufacturers, and gasoline related industries. In 1987, OSHA estimated that about 237,000 workers in the United States were potentially exposed to benzene, and it is not known if this number has substantially changed since then.


          Water and soil contamination are important pathways of concern for transmission of benzene contact. In the U.S. alone there are approximately 100,000 different sites which have benzene soil or groundwater contamination. In 2005, the water supply to the city of Harbin in China with a population of almost nine million people, was cut off because of a major benzene exposure. Benzene leaked into the Songhua River, which supplies drinking water to the city, after an explosion at a China National Petroleum Corporation (CNPC) factory in the city of Jilin on 13 November.


          In March 2006, the official Food Standards Agency in Britain conducted a survey of 150 brands of soft drinks. It found that four contained benzene levels above World Health Organization limits. The affected batches were removed from sale. See benzene in soft drinks


          


          Biological oxidation and carcinogenic activity


          One way of understanding the carcinogenic effects of benzene is by examining the products of biological oxidation. Pure benzene, for example, oxidizes in the body to produce an epoxide, benzene oxide, which is not excreted readily and can interact with DNA to produce harmful mutations. However, an alkylbenzene, toluene for example, undergoes oxidation in the body to produce benzoic acid. Benzoic acid is excreted rather readily from the body and does not interact harmfully with DNA.


          These differences contribute largely to the fact that benzene is carcinogenic while toluene (in reasonable amounts) is not.


          
            Retrieved from " http://en.wikipedia.org/wiki/Benzene"
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                Berber

                

              
            


            
              	Geographic

              distribution:

              	North Africa (mainly Morocco and Algeria; smaller communities in Tunisia, Libya, Egypt, Mauritania, Niger Western Sahara and Mali) and also in France, Belgium, Spain, United States and Canada
            


            
              	Genetic

              classification:

              	Afro-Asiatic

              Berber
            


            
              	Subdivisions:

              	
                
                  Guanche
                


                
                  Zenaga
                


                
                  Eastern Berber group
                


                
                  Northern Berber group
                


                
                  Tamasheq group
                

              
            


            
              	ISO 639-2:

              	ber
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                Location of Berber varieties in Northern Africa.

              
            


            
              	 Tashelhiyt

              	 Central Morocco Tamazight
            


            
              	 Tarifit

              	 Chenoua
            


            
              	 Kabyle

              	 Chaouia
            


            
              	 Tamasheq

              	 Saharan Berber
            

          


          The Berber languages (Berber: [image: ], Tamazight) are a group of closely related languages mainly spoken in Morocco, Algeria, Niger, Mali and Libya. A relatively sparse population extends into the whole Sahara and the northern part of the Sahel. They belong to the Afro-Asiatic languages phylum. There is a strong movement among speakers of the closely related northern Berber languages to unite them into a single standard Tamazight.


          Among the Berber languages / Tamazight are Central Morocco Tamazight, Tarifit or Riffi (northern Morocco), Kabyle (Algeria) and Tashelhiyt (central Morocco). Tamazight has been a written language, on and off, for over 2000 years, although the tradition has been frequently disrupted by various invasions. It was first written in the Tifinagh alphabet, still used by the Tuareg; the oldest dated inscription is from about 200 BC. Later, between about 1000 AD and 1500 AD, it was written in the Arabic alphabet (particularly by the Shilha of Morocco); since the 20th century, it has often been written in the Latin alphabet, especially among the Kabyle. A variant of the Tifinagh alphabet was recently made official in Morocco, while the Latin alphabet is quasi-official in Algeria and official in Mali and Niger; however, both Tifinagh and Arabic are still widely used in Mali and Niger, while Tifinagh and Latin scripts are increasingly being used in Morocco.


          After independence, all the Maghreb countries to varying degrees pursued a policy of "Arabization", aimed primarily at displacing French from its colonial position as the dominant language of education and literacy. But under this policy the use of Amazigh / Berber languages has been suppressed or even banned. This state of affairs has been contested by Berbers in Morocco and Algeria  especially Kabylie  and is now being addressed in both countries by introducing Berber language in some schools and by recognizing Berber as a " national language" in Algeria, though not an official one. No such measures have been taken in the other Maghreb countries, whose Berber populations are much smaller. In Mali and Niger, there are a few schools that teach partially in Tamasheq.


          


          Nomenclature


          The term Berber has been used in Europe since at least the 17th century, and is still used today. It was borrowed from the Arabic designation for these populations, البربر, el-Barbar. The latter might have been derived from the Arabic or Persian words "barbakh"/"barbar" and "khanah", a house or guard on the wall. Despite the phonetic resemblance, the term has probably nothing to do with the Latin barbarus, which was used by the Romans to refer to non-Roman tribes of the Roman Empire (see Barbarian). Although the Berbers obviously fell under that definition, Romans usually called them under more specific names, such as " Numidians" or " Mauri". The Egyptians referred to them as Rebu (= Libu), or Meshwesh, the ancient Greeks as " Libyans", the Byzantines as " Mazikes".


          As far as languages are concerned, the term Tamazight has recently gained ground over Berber, particularly to refer to Northern Berber languages, just like "Amazigh" is used to refer to a native Berber speaker. In Western languages Tamazight can also (somewhat misleadingly) be used specifically to refer to the Central Morocco Tamazight dialect, closely related to Tashelhiyt. Etymologically, it means "language of the free" or "of the noblemen." Traditionally, the term "tamazight" (in various forms: "thamazighth", "tamasheq", "tamajeq", "tamahaq") was used by many Berber groups to refer to the language they spoke, including the Middle Atlas, the Rif, Sened in Tunisia, and the Tuareg. However, other terms were used by other groups; for instance, many parts of western Algeria called their language "taznatit" or Zenati, while the Kabyles called theirs "thaqvaylith", the inhabitants of Siwa "tasiwit", and the Zenaga. In Tunisia, the local Berber languages are usually referred to as "Shelha". "Tuddhungiya". Around the turn of the century, it was reported that the Zenata of the Rif called their language "Zenatia" specifically to distinguish it from the "Tamazight" spoken by the rest of the Rif.


          One group, the Linguasphere Observatory, has attempted to introduce the neologism "Tamazic languages" to refer to the Berber languages.


          


          Origin


          Tamazight is a member of the Afro-Asiatic language family (formerly called Hamito-Semitic), along with such languages as Hausa, Hebrew, Arabic, and Maltese.


          


          Population


          The exact population of Berber speakers is hard to ascertain, since most North African countries do not record language data in their censuses. The Ethnologue provides a useful academic starting point; however, its bibliographic references are inadequate, and it rates its own accuracy at only B-C for the area. Early colonial censuses may provide better documented figures for some countries; however, these are also very much out of date.


          
            	"Few census figures are available; all countries (Algeria and Morocco included) do not count Berber languages. The 1972 Niger census reported Tuareg, with other languages, at 127,000 speakers. Population shifts in location and number, effects of urbanization and education in other languages, etc., make estimates difficult. In 1952 A. Basset (LLB.4) estimated the number of Berberophones at 5,500,000. Between 1968 and 1978 estimates ranged from eight to thirteen million (as reported by Galand, LELB 56, pp. 107, 123-25); Voegelin and Voegelin (1977, p. 297) call eight million a conservative estimate. In 1980, S. Chaker estimated that the Berberophone populations of Kabylie and the three Moroccan groups numbered more than one million each; and that in Algeria, 3,650,000, or one out of five Algerians, speak a Berber language (Chaker 1984, pp. 8-9)."

          


          
            	
              Morocco: In 1952, Andr Basset ("La langue berbre", Handbook of African Languages, Part I, Oxford) estimated that a "small majority" of Morocco's population spoke Berber. The 1960 census estimated that 34% of Moroccans spoke Berber, including bi-, tri-, and quadrilinguals. In 2000, Karl Prasse cited "more than half" in an interview conducted by Brahim Karada at Tawalt.com. According to the Ethnologue (by deduction from its Moroccan Arabic figures), the Berber-speaking population is estimated at 35% (1991 and 1995). However, the figures it gives for individual languages only add up to 7.5 million, or about 28%. Most of these are accounted for by three dialects:

              
                	Tarifit: 1.5 million (1991)


                	Tachelhit: 3 million (1998)


                	Central Morocco Tamazight: 3 million (1998)

              

            

          


          
            	This nomenclature is common in linguistic publications, but is significantly complicated by local usage: thus Tachelhit is sub-divided into Tachelhit of the Dra valley, Tasusit (the language of the Souss) and several other (mountain)-dialects. Moreover, linguistic boundaries are blurred, such that certain dialects cannot accurately be described as either Central Morocco Tamazight (spoken in the Central and eastern Atlas area) or Tachelhit.

          


          
            	Mohamed Chafik claims 80% of Moroccans are Berbers. It is not clear, however, whether he means "speakers of Berber languages" or "people of Berber descent".

          


          
            	
              Algeria: In 1906, the total population speaking Berber languages in Algeria (excluding the thinly populated Sahara) was estimated at 1,305,730 out of 4,447,149, ie 29%. (Doutt & Gautier, Enqute sur la dispersion de la langue berbre en Algrie, faite par l'ordre de M. le Governor Gnral, Alger 1913.) The 1911 census, however, found 1,084,702 speakers out of 4,740,526, ie 23%; Doutt & Gautier suggest that this was the result of a serious undercounting of Chaouia in areas of widespread bilingualism. A trend was noted for Berber groups surrounded by Arabic (as in Blida) to adopt Arabic, while Arabic speakers surrounded by Berber (as in Sikh ou Meddour near Tizi-Ouzou) tended to adopt Berber. In 1952, Andr Basset estimated that about a third of Algeria's population spoke Berber. The Algerian census of 1966 found 2,297,997 out of 12,096,347 Algerians, or 19%, to speak "Berber." In 1980, Salem Chaker estimated that "in Algeria, 3,650,000, or one out of five Algerians, speak a Berber language" (Chaker 1984, pp. 8-9). According to the Ethnologue, more recent estimates include (by deduction from its Algerian Arabic figures) 17% (1991) and 29% (Hunter 1996). The actual figures it gives for Berber languages, however, only add up to about 14 million, more than 45%. Most of these are accounted for by two dialects:

              
                	Kabyle: 6 million (2007), or 20% of the population - or "up to" 5 million (1998), which would be more like 20% and they live especially in Algiers, Bejaia, Tizi -Ouzou, Setif and Boumerdes.


                	Chaouia: 2 million (2007), thus 18% of the population and they live in Batna, Khenchela, Stif, Souk Ahras, Oum-El-Bouaghi, Tebessa


                	Tuareg almost 1 million they live in south of Algeria

              

            


            	Tunisia: Basset (1952) estimated about 1%, as did Penchoen (1968). According to the Ethnologue, there are only 26,000 speakers (1998) of a Berber language it calls "Djerbi" (But which Tunisians call "Shelha") in Tunisia, all in the south around Djerba and Matmata. The more northerly enclave of Sened apparently no longer speaks Berber. This would make 0.3% of the population.


            	
              Libya: According to the Ethnologue (by deduction from its combined Libyan Arabic and Egyptian Arabic figures) the non-Arabic-speaking population, most of which would be Berber, is estimated at 4% (1991, 1996). However, the individual language figures it gives add up to 162,000, ie about 3%. This is mostly accounted for by languages:

              
                	Nafusi in Zuwarah and Jabal Nafusa: 141,000 (1998).


                	Tahaggart Tamahaq of Ghat: 17,000 (Johnstone 1993).

              

            


            	Egypt: The oasis of Siwa near the Libyan border speaks a Berber language; according to the Ethnologue, there are 5,000 speakers there (1995). Its population in 1907 was 3884 (according to the 1911 Encyclopdia Britannica); the claimed lack of increase seems surprising.


            	Mauritania: According to the Ethnologue, only 200-300 speakers of Zenaga remain (1998). It also mentions Tamasheq, but does not provide a population figure for it. Most non-Arabic speakers in Mauritania speak Niger-Congo languages.


            	Mali: The Ethnologue counts 440,000 Tuareg (1991) speaking:

          


          
            	
              
                	Tamasheq: 250,000


                	Tamajaq: 190,000

              

            

          


          
            	Niger: The Ethnologue counts 720,000 Tuareg (1998) speaking:

          


          
            	
              
                	Tawallamat Tamajaq: 450,000


                	Tayart Tamajeq: 250,000


                	Tahaggart Tamahaq: 20,000

              

            

          


          
            	Burkina Faso: The Ethnologue counts 20,000 - 30,000 Tuareg ( SIL 1991), speaking Kidal Tamasheq. However the Ethnologue is very inaccurate here appearing to miss the largest group of Tamasheq in Burkina in the province of Oudalan. The Tamasheq speaking population of Burkina is nearer to 100,000 (2005), with around 70,000 Tamasheq speakers in the province of Oudalan, the rest mainly in Seno, Soum, Yagha, Yatenga and Kadiogo provinces. About 10% of Burkina Tamasheq speak a version of the Tawallamat dialect.


            	Nigeria: The Ethnologue notes the presence of "few" Tuareg, speaking Tawallamat Tamajaq.


            	France: The Ethnologue lists 537,000 speakers for Kabyle, 150,000 for Central Morocco Tamazight, and no figures for Tachelhit and Tarifit. For the rest of Europe, it has no figures.


            	Spain: A majority of Melilla's 80,000 inhabitants, and a minority of Ceuta's inhabitants, speak Berber.


            	Israel: A few thousand elderly Moroccan-born Israelis use Judeo-Berber dialects.

          


          Thus, judging by the not necessarily reliable Ethnologue, the total number of speakers of Berber languages in the Maghreb proper appears to lie anywhere between 14 and 20 million, depending on which estimate is accepted; if we take Basset's estimate, it could be as high as 25 million. The vast majority are concentrated in Morocco and Algeria. The Tuareg of the Sahel add another million or so.


          


          Grammar


          Nouns in Berber languages / Tamazight vary in gender (masculine vs feminine), in number (singular vs plural) and in state (free state vs construct state). In the case of the masculine, nouns generally begin with one of the three vowels of Berber, a, u or i (in standardised orthography, /e/ represents a schwa /ə/ inserted for reasons of pronunciation):


          
            	
              
                	afus "hand"


                	argaz "man"


                	udem "face"


                	ul "heart"


                	ixf "head"


                	iles "tongue"

              

            

          


          While the masculine is unmarked, the feminine (also used to form diminutives and singulatives, like an ear of wheat) is marked with the circumfix t...t. Feminine plural takes a prefix t...:


          
            	
              
                	afus  tafust


                	udem  tudemt


                	ixf  tixft


                	ifassn  tifetussin

              

            

          


          Berber languages / Tamazight have two types of number: singular and plural, of which only the latter is marked. Plural has three forms according to the type of nouns. The first, "regular" type is known as the "external plural"; it consists in changing the initial vowel of the noun, and adding a suffix -n:


          
            	
              
                	afus  ifasen "hands"


                	argaz  irgazen "men"


                	ixf  ixfawen "heads"


                	ul  ulawen "hearts"

              

            

          


          The second form of the plural is known as the "broken plural". It involves only a change in the vowels of the word:


          
            	
              
                	adrar  idurar "mountain"


                	agadir  igudar "wall"


                	abaus  ibuas "monkey"

              

            

          


          The third type of plural is a mixed form: it combines a change of vowels with the suffix -n:


          
            	
              
                	izi  izan "fly"


                	azur  izuran "root"


                	iziker  izakaren "rope"

              

            

          


          Berber languages also have two types of states or cases of the noun, organized ergatively: one is unmarked, while the other serves for the subject of a transitive verb and the object of a preposition, among other contexts. The former is often called free state, the latter construct state. The construct state of the noun derives from the free state through one of the following rules: The first involves a vowel alternation, whereby the vowel a becomes u:


          
            	
              
                	argaz  urgaz


                	amar  umar


                	adrar  udrar

              

            

          


          The second involves the loss of the initial vowel, in the case of some feminine nouns:


          
            	
              
                	tamart  temart "old women"


                	tamdint  temdint "town"


                	tarbat  terbat "girl"

              

            

          


          The third involves the addition of a semi-vowel (w or y) word-initially:


          
            	
              
                	asif  wasif "river"


                	adu  wadu "wind"


                	iles  yiles "tongue"


                	uccen  wuccen "wolf"

              

            

          


          Finally, some nouns do not change for free state:


          
            	
              
                	taddart  taddart "village"


                	tuccent  tuccent "female wolf"

              

            

          


          The following table gives the forms for the noun amar "old man":


          
            
              	

              	masculine

              	feminine
            


            
              	

              	default

              	agent

              	default

              	agent
            


            
              	singular

              	amar

              	umar

              	tamart

              	tmart
            


            
              	plural

              	imaren

              	yimaren

              	timarin

              	tmarin
            

          


          


          Subclassification
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              Modern Berber Languages
            

          


          Subclassification of the Berber languages is made difficult by their mutual closeness; Maarten Kossmann (1999) describes it as two dialect continua, Northern Berber and Tuareg, and a few peripheral languages, spoken in isolated pockets largely surrounded by Arabic, that fall outside these continua, namely Zenaga and the Libyan and Egyptian varieties. Within Northern Berber, however, he recognizes a break in the continuum between Zenati languages and their non-Zenati neighbors; and in the east, he recognizes a division between Ghadames and Awjila on the one hand and El-Foqaha, Siwa, and Djebel Nefusa on the other. The implied tree is:


          
            	Nefusa-Siwa languages


            	Ghadames-Awjila languages


            	Northern Berber languages

              
                	Zenati languages (including Tarifit)


                	Kabyle language


                	Moroccan Atlas languages (including Tashelhiyt and Central Morocco Tamazight)

              

            


            	Tuareg languages


            	Zenaga language

          


          There is so little data available on Guanche that any classification is necessarily uncertain; however, it is almost universally acknowledged as Berber on the basis of the surviving glosses. Much the same can be said of the language, sometimes called " Numidian", used in the Libyan or Libyco-Berber inscriptions around the turn of the Common Era, whose alphabet is the ancestor of Tifinagh.


          The Ethnologue, mostly following Aikhenvald and Militarev (1991), subdivides it somewhat differently:


          
            	Guanche


            	Eastern Berber languages

              
                	Siwa


                	Awjila-Sokna languages

              

            


            	Northern Berber languages

              
                	Zenati languages


                	Kabyle language


                	Chenoua language


                	Moroccan Atlas languages

              

            


            	Tamasheq languages

              
                	Northern Tamasheq languages


                	Southern Tamasheq languages

              

            


            	Zenaga language
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        Berber people


        
          

          
            
              	Berbers
            


            
              	
                Image:Berbers.jpg


                
                  Masinissa  Augustine of Hippo  K. Belkacem  Z. Zidane
                

              
            


            
              	
            


            
              	Total population
            


            
              	
                c. - 36 million

              
            


            
              	Regions with significant populations
            


            
              	
                
                  
                    	[image: Flag of Morocco]Morocco

                    	18,980,000

                    	
                  


                  
                    	[image: Flag of Algeria]Algeria

                    	12,800,000

                    	
                  


                  
                    	[image: Flag of France]France

                    	1,200,000

                    	
                  


                  
                    	[image: Flag of Niger]Niger

                    	1,000,000

                    	
                  


                  
                    	[image: Flag of Spain]Spain

                    	850,000

                    	
                  


                  
                    	[image: Flag of Mali]Mali

                    	700,000

                    	
                  


                  
                    	[image: Flag of Libya]Libya

                    	550,000

                    	
                  


                  
                    	[image: Flag of the Netherlands]Netherlands

                    	250,000

                    	
                  


                  
                    	[image: Flag of Belgium]Belgium

                    	100,000

                    	
                  


                  
                    	[image: Flag of Tunisia]Tunisia

                    	100,000

                    	
                  


                  
                    	[image: Flag of Egypt]Egypt

                    	20,000

                    	
                  


                  
                    	[image: Flag of Mauritania]Mauritania

                    	5,000

                    	
                  

                

              
            


            
              	Languages
            


            
              	Berber languages

            


            
              	Religions
            


            
              	Islam (mostly Sunni), Christianity, Judaism
            


            
              	Related ethnic groups
            


            
              	Egyptians, possibly Iberians
            

          


          Berbers are the indigenous peoples of North Africa west of the Nile Valley. They are discontinuously distributed from the Atlantic to the Siwa oasis, in Egypt, and from the Mediterranean to the Niger River. They speak various Berber languages, which together form a branch of the Afroasiatic language family. Between fourteen and twenty-five million Berber speakers live within this region, most densely in Morocco and becoming generally scarcer eastward through the rest of the Maghreb and beyond.


          Many Berbers call themselves some variant of the word Imazighen (singular Amazigh), meaning "free men". This is common in Morocco, but elsewhere within the Berber homeland a local, more particular term, such as Kabyle or Chaoui, is more often used instead. Historically Berbers have been variously known, for instance as Libyans by the ancient Greeks, as Numidians and Mauri by the Romans, and as Moors by medieval and early modern Europeans. The modern English term is borrowed from Arabic, but the deeper etymology of "Berber" is not certain. (See also: Berber (Etymology).)


          


          History
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          The Berbers have lived in North Africa between western Egypt and the Atlantic Ocean for as far back as records of the area go. The earliest inhabitants of the region are found on the Saharan rock art. References to them also occur frequently in ancient Egyptian, Greek, and Roman sources. Berber groups are first mentioned in writing by the ancient Egyptians during the Predynastic Period, and during the New Kingdom the Egyptians later fought against the Meshwesh and Libu tribes on their western borders. From about 945 BC the Egyptians were ruled by Meshwesh immigrants who founded the Twenty-second Dynasty under Shoshenq I, beginning a long period of Berber rule in Egypt. They long remained the main population of the Western Desertthe Byzantine chroniclers often complained of the Mazikes (Amazigh) raiding outlying monasteries there.


          For many centuries the Berbers inhabited the coast of North Africa from Egypt to the Atlantic Ocean. Over time, the coastal regions of North Africa saw a long parade of invaders, settlers, and colonists including Phoenicians (who founded Carthage), Greeks (mainly in Cyrene, Libya), Romans, Vandals and Alans, Byzantines, Arabs, Ottomans, and the French and Spanish. Most if not all of these invaders have left some imprint upon the modern Berbers as have slaves brought from Southern Europe to the Barbary Coast by Barbary pirates (one estimate places the number of Europeans brought to North Africa during the Ottoman period as high as 1.25 million) . Berber interactions with neighboring Sudanic empires, sub-Saharan Africans, and nomads from East Africa have also left varying impressions upon the people across the vast expanse of north Africa.


          The areas of North Africa which retained the Berber language and traditions have, in general, been those least exposed to foreign rulein particular, the highlands of Kabylie in Algeria and the Chleuh and Riffian peoples in Morocco, most of which even in Roman and Ottoman times remained largely separate and independent. The Phoenicians never even penetrated beyond the port cities along the coast. While many peoples have made contact and exchanged goods and services with native North Africans, full contact had been only with the Romans whereby the Numidian and Mauritanian provinces had been fully integrated as Provinces of the Roman Republic, and their peoples Roman Citizens. Amongst the people who had entered and settled with the autochthonous people of North Africa, are the 80,000 families of Germanic Vandals also referred to as "The Barbarians" by the Romans and the Mediterraneans in general who neither perished nor returned to Germania, but mixed with the natives and ultimately resulted in the eviction of the Roman forces from North Africa.


          


          The Islamic invasion


          Until the 7th century, the region of North Africa practiced many religions including various forms of indigenous rituals.


          Before the ninth century, Northwest Africa was largely Berber-speaking. It was primarily Sufi Muslim, with Jewish populations in the valleys and Christians in the highlands. This was particularly true in the Algerian Aures and Kabyle regions, from which came several Berber Roman Emperors, Saint Augustine, along with the roots of Roman Catholicism. The main spoken language was Tamazight Berber, with Greek and Latin the chief written languages. The process of word borrowing started only around the ninth century with the Fatimids of Egypt. The Banu Hilal reduced the Zirids to a few coastal towns and took over much of the plains. Governments in Algeria, Tunisia, and Morocco encouraged the Arabization of the region, as had the French colonial regime that preceded them.


          


          Modern-day Berbers
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          The Berbers live mainly in Morocco (30% of the population) and in Algeria (about 8%-15% of the population), as well as Libya and Tunisia, though exact statistics are unavailable ; see Berber languages. Most Berbers who consider themselves Arab also have mainly Berber ancestry , though this too is not exact and may be purely conjectural in such a cosmopolitan region. Prominent Berber groups include the Kabyles of northern Algeria, who number approximately 4 million and have kept, to a large degree, their original language and culture; and the Chleuh (Francophone plural of Arabic "Shalh" and Tashelhiyt "aəlḥi") of south Morocco, numbering about 8 million. Other groups include the Riffians of north Morocco, the Chaouia of Algeria, and the Tuareg of the Sahara. There are approximately 2.2 million Berber immigrants in Europe, especially the Riffians in the Netherlands and Kabyles in France. Some proportion of the inhabitants of the Canary Islands are descended from the aboriginal Guanches--usually considered to have common origins with Berbers--among whom a few Canary Islander customs, such as the eating of gofio, originated.
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          Although stereotyped in the West as nomads, most Berbers were in fact traditionally farmers, living in the mountains relatively close to the Mediterranean coast, or oasis dwellers; the Tuareg and Zenaga of the southern Sahara, however, were nomadic. Some groups, such as the Chaouis, practiced transhumance.


          Political tensions have arisen between some Berber groups (especially the Kabyle) and North African governments over the past few decades, partly over linguistic and cultural issues; for instance, in Morocco, giving children Berber names was banned.


          


          Origin


          Various disciplines shed light on the origin of the Berbers.


          


          Archaeology


          The Neolithic Capsian culture appeared in North Africa around 9,500 BC and lasted until possibly 2700 BC. Linguists and population geneticists alike have identified this culture as a probable period for the spread of an Afro-Asiatic language (ancestral to the modern Berber languages) to the area. The origins of the Capsian culture, however, are archeologically unclear. Some have regarded this culture's population as simply a continuation of the earlier Mesolithic Ibero-Maurusian culture, which appeared around ~22,000 BC, while others argue for a population change; the former view seems to be supported by dental evidence.


          


          Physical Anthropology


          "At best we can define Berbers as Mediterranean. In terms of physical anthropology they are more closely related to Italians, Sicilians, Spaniards and Egyptians than to Nigerians, Saudi Arabians, or Ethiopians... .".


          There are also theories mixed with observations by acknowledged racists, now discredited by the scientific community, although once popular with the like-minded during the Nazi era, and earlier, which speculate about the Berber people of North Africa.


          


          Genetic evidence


          In general, genetic evidence appears to indicate that most North Africans (whether they consider themselves Berber or Arab) are predominantly of Berber origin and that populations ancestral to the Berbers have been in the area since the Upper Paleolithic era. Berbers appear to be largely descended from a group or groups of people who expanded west from an eastern origin, along the southern rim of the Mediterranean sea, beginning perhaps as much as 50 000 years ago. Significant proportions of both the Berber and Arabized Berber gene pools also derive from more recent migration of various groups who have left their genetic footprints to varying degrees throughout the region.


          


          Y-chromosome DNA


          Y chromosomes are passed exclusively through the paternal line.


          Bosch et al. (2001), found little genetic distinction between Arabic-speaking and Berber-speaking populations in North Africa, which they take to support the interpretation of the Arabization and Islamization of northwestern Africa, starting with word-borrowing during the 7th century A.D. and through State Arabic Language Officialisation post independence in 1962, as cultural phenomena without extensive genetic replacement. According to this study the historical origins of the NW African Y-chromosome pool may be summarized as follows: 75% NW African Upper Paleolithic (M78, M35, and M81), 13% Neolithic (J1-M267 and J2-M172), 4% historic European gene flow and 8% recent sub-Saharan African. They identify the "75% NW African Upper Paleolithic" component as "an Upper Paleolithic colonization that probably had its origin in Eastern Africa." The North-west African population's 75% Y chromosome genetic contribution from East Africa contrasted with a 78% contribution to the Iberian population from western Asia, suggests that the northern rim of the Mediterranean with the Strait of Gibraltar acted as a strong, albeit incomplete, barrier. However this study only analysed a small sample of Moroccan Y lineages.


          A more recent and thorough study by Arredi et al. (2004) which analyzed five additional populations (Algerians and Tunisians) concludes that the North African pattern of Y-chromosomal variation (including both E3b and J haplogroups) is largely of Neolithic origin which suggests that the Neolithic transition in this part of the world was accompanied by demic diffusion of Afro-Asiaticspeaking pastoralists from the Middle East. This Neolithic origin was later confirmed by Myles et al. (2005) which "suggest that contemporary Berber populations possess the genetic signature of a past migration of pastoralists from the Middle East and that they share a dairying origin with Europeans and Asians, but not with sub-Saharan Africans".


          Cruciani et al. (2004) note that the E-M81 haplogroup on the Y-chromosome correlates closely with Berber populations.


          Nebel et al. (2002) of the Hebrew University argue that J1-M267 rather reflects "recent gene flow caused by the migration of Arabian tribes in the first millennium of the Common Era(700-800 A.D)." According to Nebel, the indigenous population of the Maghrib, the Berbers, have always been a composite people. After the 8th century CE, a process of Arabization affected the bulk of the Berbers, while the Arab-Islamic culture and population absorbed local elements as well. Under the unifying framework of Islam, on the one hand, and as a result of the Arab settlement, on the other, a fusion took place that resulted in a new ethnocultural entity all over the Maghrib. Another study on Haplogroup J (Semino et al. 2004) agrees with Nebel et al.'s suggestion that J1-M267 may have spread to North Africa in historic times (as identified by the motif YCAIIa22-YCAIIb22; Algerians 35.0%, Tunisians 30.1%), which they assume to be a marker of the Arab expansion in the early medieval period.. This theory is disputed by Arredi et al. 2004, who argue like Bosch et al. 2001 that the J1-M267 haplogroup (formerly H71) and North African Y-chromosomal diversity indicate a Neolithic-era "demic diffusion of Afro-Asiatic-speaking pastoralists from the Middle East."


          


          Mitochondrial DNA


          mtDNA, by contrast, is inherited only from the mother.


          According to Macaulay et al. 1999, "one-third of Mozabite Berber mtDNAs have a Near Eastern ancestry, probably having arrived in North Africa 50,000 years ago, and one-eighth have an origin in sub-Saharan Africa. Europe appears to be the source of many of the remaining sequences, with the rest having arisen either in Europe or in the Near East." [Maca-Meyer et al. 2003] analyze the "autochthonous North African lineage U6" in mtDNA, concluding that:


          The most probable origin of the proto-U6 lineage was the Near East. Around 30,000 years ago it spread to North Africa where it represents a signature of regional continuity. Subgroup U6a reflects the first African expansion from the Maghreb returning to the east in Paleolithic times. Derivative clade U6a1 signals a posterior movement from East Africa back to the Maghreb and the Near East. This migration coincides with the probable Afroasiatic linguistic expansion.


          A genetic study by Fadhlaoui-Zid et al. 2004 argues concerning certain exclusively North African haplotypes that "expansion of this group of lineages took place around 10,500 years ago in North Africa, and spread to neighbouring population", and apparently that a specific Northwestern African haplotype, U6, probably originated in the Near East 30,000 years ago but has not been highly preserved and accounts for 6-8% in southern Moroccan Berbers, 18% in Kabyles and 28% in Mozabites. Rando et al. 1998 (as cited by ) "detected female-mediated gene flow from sub-Saharan Africa to NW Africa" amounting to as much as 21.5% of the mtDNA sequences in a sample of NW African populations; the amount varied from 82% (Tuaregs) to 4% ( Rifains). This north-south gradient in the sub-Saharan contribution to the gene pool is supported by Esteban et al. Nevertheless, individual Berber communities display a considerably high mtDNA heterogeneity among them. The Berbers of Jerba Island, located in South Eastern Tunisia, display an 87% Eurasian contribution with no U6 haplotypes , while the Kesra of Tunisia, for example, display a much higher proportion of typical sub-Saharan mtDNA haplotypes (49%, including 4.2% of M1 haplogroup) Cherni L, et al., as compared to the Zriba (8%). According to the article, "The North African patchy mtDNA landscape has no parallel in other regions of the world and increasing the number of sampled populations has not been accompanied by any substantial increase in our understanding of its phylogeography. Available data up to now rely on sampling small, scattered populations, although they are carefully characterized in terms of their ethnic, linguistic, and historical backgrounds. It is therefore doubtful that this picture truly represents the complex historical demography of the region rather than being just the result of the type of samplings performed so far."


          


          Linguistic


          The Berber languages form a branch of Afro-Asiatic, and thus descended from the proto-Afro-Asiatic language; on the basis of linguistic migration theory, this is most commonly believed by historical linguists (notably Igor Diakonoff and Christopher Ehret) to have originated in east Africa no earlier than 12,000 years ago, although Alexander Militarev argues instead for an origin in the Middle East. Ehret specifically suggests identifying the Capsian culture with speakers of languages ancestral to Berber and/or Chadic, and sees the Capsian culture as having been brought there from the African coast of the Red Sea. It is still disputed which branches of Afro-Asiatic are most closely related to Berber, but most linguists accept at least one of Semitic and Chadic as among its closest relatives within the family (see Afro-Asiatic languages.)


          The Nobiin variety of Nubian contains several Berber loanwords, according to Bechhaus-Gerst, suggesting a former geographical distribution extending further southeast than the present.


          There are between 14 and 25 million speakers of Berber languages in North Africa (see population estimation), principally concentrated in Morocco and Algeria but with smaller communities as far east as Egypt and as far south as Burkina Faso.


          Their languages, the Berber languages, form a branch of the Afroasiatic linguistic family comprising many closely related varieties, including Tarifit, Kabyle and Tashelhiyt, with a total of roughly 14-25 million speakers. A frequently used generic name for all Berber languages is Tamazight, not to be confused with the language found in the High and Middle Atlas or Rif.


          


          Ethnic groups


          
            	In Algeria:

              
                	Kabyle


                	Chaoui


                	Egypt


                	Mozabite

              

            


            	In Morroco:

              
                	Chleuh

              

            


            	Multiple countries:

              
                	Tuareg


                	Zenata

              

            

          


          


          Religions and beliefs


          Berbers are mostly Sunni Muslim belonging to the Maliki sect, while the Mozabites of the Saharan Mozabite Valley are mostly Shitte.


          


          Important Berbers in Islamic history


          


          Yusuf ibn Tashfin


          (c. 1061 - 1106) was the Berber Almoravid ruler in North Africa and Al-Andalus ( Morrish Iberia).


          He took the title of amir al-muslimin (commander of the Muslims) after visiting the Caliph of Baghdad 'amir al-moumineen" ("commander of the faithful")and officially receiving his support. He was either a cousin or nephew of Abu-Bakr Ibn-Umar, the founder of the Almoravid dynasty. He united all of the Muslim dominions in the Iberian Peninsula (modern Portugal and Spain) to the Kingdom of Morocco (circa 1090), after being called to the Al-Andalus by the Emir of Seville.


          Yusuf bin Tashfin is the founder of the famous Moroccan city Marrakech (in Arabic Murakush, corrupted to Morocco in English). He himself chose the place where it was built in 1070 and later made it the capital of his Empire. Until then the Almoravids had been desert nomads, but the new capital marked their settling into a more urban way of life.


          


          Abu Abd Allah Muhammad Ibn Tumart


          (c. 1080 - c. 1130), was a Berber religious teacher and leader from the Masmuda tribe who spiritually founded the Almohad dynasty. He is also known as El- Mahdi (المهدي) in reference to his prophesied redeeming. In 1125 he began open revolt against Almoravid rule.


          The name "Ibn Tumart" comes from the Berber language and means "son of the earth."


          


          Tariq ibn Ziyad


          (d. 720), known in Spanish history and legend as Taric el Tuerto (Taric the one-eyed), was a Berber Muslim and Umayyad general who led the conquest of Visigothic Hispania in 711. He is considered to be one of the most important military commanders in Spanish history. He was initially the deputy of Musa ibn Nusair in North Africa, and was sent by his superior to launch the first thrust of an invasion of the Iberian peninsula. Some claim that he was invited to intervene by the heirs of the Visigothic King, Wittiza, in the Visigothic civil war.


          On April 29, 711, the armies of Tariq landed at Gibraltar (the name Gibraltar is derived from the Arabic name Jabal Tariq, which means mountain of Tariq, or the more obvious Gibr Al-Tariq, meaning rock of Tariq). Upon landing, Tariq is said to have burned his ships then made the following speech, well-known in the Muslim world, to his soldiers:


          
            	أيّها الناس، أين المفر؟ البحر من ورائكم، والعدوّ أمامكم، وليس لكم والله إلا الصدق والصبر...


            	O People! There is nowhere to run away! The sea is behind you, and the enemy in front of you: There is nothing for you, by God, except only sincerity and patience. (as recounted by al-Maqqari).

          


          


          Abu Abdullah Muhammad Ibn Battuta


          (born February 24, 1304; year of death uncertain, possibly 1368 or 1377) was a Berber Sunni Islamic scholar and jurisprudent from the Maliki Madhhab (a school of Fiqh, or Sunni Islamic law), and at times a Qadi or judge. However, he is best known as a traveler and explorer, whose account documents his travels and excursions over a period of almost thirty years, covering some 73,000 miles (117,000 km). These journeys covered almost the entirety of the known Islamic world, extending from present-day West Africa to Pakistan, India, the Maldives, Sri Lanka, Southeast Asia and China, a distance readily surpassing that of his predecessor, near-contemporary Marco Polo.


          


          Abu Ya'qub Yusuf


          (died on July 29, 1184) was the second Almohad caliph. He reigned from 1163 until 1184. He had the Giralda in Seville built.


          


          Abu Yaqub al-Mustansir Yusuf


          Caliph of Morocco from 1213 until his death. Son of the previous caliph, Muhammad an-Nasir, Yusuf assumed the throne following his father's death, at the age of only 16 years.


          


          Ziri ibn Manad


          (d. 971), founder of the Zirid dynasty in the Maghreb.


          Ziri ibn Manad was a clan leader of the Berber Sanhaja tribe who, as an ally of the Fatimids, defeated the rebellion of Abu Yazid ( 943- 947). His reward was the governorship of the western provinces, an area that roughly corresponds with modern Algeria north of the Sahara.


          


          Muhammad Awzal


          Muhammad ibn Ali Awzal or al-Awzali was a religious Berber poet. He is considered the most important author of the Tashelhiyt (southern Morocco Berber language) literary tradition. He was born around 1670 in the village of al-Qasaba in the region of Sous, Morocco and died in 1748/ 9 (1162 of the Egira).


          


          Muhammad ibn Sulayman al-Jazuli al-Simlali


          From the tribe of Jazulah which was settled in the Sus area of Morocco between the Atlantic Ocean and the Atlas Mountains. He is most famous for compiling the Dala'il al-Khayrat, an extremely popular Muslim prayer book.


          


          Important Berbers in Christian history


          Before adhering to Islam, most Berber groups were Christians, and a number of Berber theologians were important figures in the development of Western Christianity. In particular, the Berber Donatus Magnus was the founder of a Christian group known as the Donatists. The 4th century Catholic (i.e. common or universal) Church viewed the Donatists as heretics and the dispute lead to a schism in the church dividing North African Christians. The Romano-Berber theologian known as Augustine of Hippo (modern Chaoui city of Annaba, Algeria), who is recognized as a saint and a Doctor of the Church by Roman Catholicism and the Anglican Communion, was an outspoken opponent of Donatism. Many believe that Arius, another early Christian theologian who was deemed a heretic by the catholic Church, was of Libyan and Berber descent.


          


          Berber Jews


          


          Berber culture


          



          


          Famous Berbers
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          Bergen-Belsen (or Belsen) was a Nazi concentration camp in Lower Saxony, southwest of the town of Bergen near Celle. Between 1943 and 1945, an estimated 50,000 people died there, up to 35,000 of them dying of typhus in the first few months of 1945.


          The camp was liberated on April 15, 1945 by the British 11th Armoured Division. Sixty thousand prisoners were found inside, most of them seriously ill, and another 13,000 corpses lay around the camp unburied. The scenes that greeted British troops were famously described by the BBC's Richard Dimbleby, who accompanied them:


          
            
              	

              	
                Here over an acre of ground lay dead and dying people. You could not see which was which ... The living lay with their heads against the corpses and around them moved the awful, ghostly procession of emaciated, aimless people, with nothing to do and with no hope of life, unable to move out of your way, unable to look at the terrible sights around them ... Babies had been born here, tiny wizened things that could not live ... A mother, driven mad, screamed at a British sentry to give her milk for her child, and thrust the tiny mite into his arms, then ran off, crying terribly. He opened the bundle and found the baby had been dead for days.

                This day at Belsen was the most horrible of my life.

              

              	
            

          


          


          Operation
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          Bergen-Belsen was first set up in 1940 as the prisoner of war camp Stalag XI-C (named Stalag XI-C/311 for 600 Belgian and French POW's). Between this time and the spring of 1942, about 18,000 Soviet soldiers died of hunger, cold and disease.


          In 1942, Bergen-Belsen became a concentration camp and was placed under SS command in April 1943. Initially it was designated Aufenthaltslager ("detention camp") to hold several thousand Jews intended to be sent overseas in exchange for German civilians who were interned. In March 1944, part of the camp was redesignated as an Erholungslager ("recovery camp"), where prisoners too sick to work were brought from other camps. In August 1944, a shipment of approximately 8,000 female prisoners of various nationalities arrived from Auschwitz, most of whom were sent to Arbeitskommandos to work in factories.


          December 1944 saw the completion of the change-over of Bergen-Belsen into a concentration camp when SS- Hauptsturmfhrer Josef Kramer, previously at Auschwitz-Birkenau, became the new camp commander. The number of inmates in the camp on December 1, 1944, was 15,257. In 1945, large numbers of prisoners were moved to Belsen from the eastern camps as the Soviet forces advanced. The resulting overcrowding led to a vast increase in deaths from disease (particularly typhus) and malnutrition in a camp originally designed to hold about 10,000 inmates. The number of inmates increased from 22,000 on February 1, 1945, to 41,520 on March 1, 43,042 on April 1 and ultimately to about 60,000 on April 15. The number of deaths increased from 7,000 in February to 18,168 during March and 9,000 during the first half of April. The bodies of these prisoners were buried in mass graves.


          There were no gas chambers in Bergen-Belsen, since the mass executions took place in the camps further east. Nevertheless, an estimated 50,000 Jews, Czechs, Poles, anti-Nazi Christians, homosexuals, and Roma and Sinti (Gypsies) died in the camp. Among them were Czech painter and writer Josef Čapek (est. April 1945), as well as Amsterdam residents Anne Frank (who died of typhus) and her sister Margot, who died there in March 1945. The average life expectancy of an inmate was nine months.


          After the war, there were allegations that the camp (or possibly a section of it), was "of a privileged nature", compared to others. A lawsuit filed by the Jewish community in Thessaloniki against 55 alleged collaborators claims that 53 of them were sent to Bergen-Belsen "as a special favour" granted by the Germans.


          


          Liberation


          
            [image: Former guards are made to load the bodies of dead prisoners onto a lorry for burial. 17-18 April 1945]

            
              Former guards are made to load the bodies of dead prisoners onto a lorry for burial. 17-18 April 1945
            

          


          
            [image: Some of the 60 tables, each staffed by two German doctors and two German nurses, at which the sick were washed and deloused. 1-4 May 1945]

            
              Some of the 60 tables, each staffed by two German doctors and two German nurses, at which the sick were washed and deloused. 1-4 May 1945
            

          


          When the British and Canadians advanced near the camp in 1945, the German army negotiated an exclusion zone around it to prevent the spread of typhus. Hungarian and regular German troops guarding the camp returned to German lines after the engagement. Some SS guards also fled the camp; however, a number remained, wearing white armbands as a sign of surrender. As a final act of defiance, the last of the Germans to leave cut the water supply to the camp, making it hard for the Allied troops to treat the ill prisoners. On the 13th day after liberation, the Luftwaffe bombed one of the hospitals where the sick were being treated, injuring or killing several Red Cross workers.


          When British and Canadian troops liberated the camp on April 15, 1945, they found thousands of bodies unburied and forced the remaining SS personnel to bury them. Over the next days the surviving prisoners were deloused and moved to a nearby German Panzer army camp, which became the Bergen-Belsen DP camp. Bergen-Belsen concentration camp was then burned to the ground by vehicle-mounted flamethrowers because of a typhus epidemic and louse infestation. Accounts of Belsen after this time refer to events at the Bergen-Belsen DP camp.


          In spite of massive efforts to help the survivors, about another 9,000 died in April, and by the end of June 1945 another 4,000 had died (after liberation a total of 13,994 people died). The total number of deaths at Bergen-Belsen from 1943 to June 1945 was about 50,000.


          The British troops and medical staff tried these diets to feed the prisoners, in this order:


          
            	Bully beef from Army rations. Most of the prisoners' digestive systems were in too weak a state from long-term starvation to handle such food, and their stomachs rejected it with vomiting and diarrhea.


            	Skimmed milk. The result was a bit better, but still far from acceptable.


            	Bengal Famine Mixture. This is a rice-and-sugar-based mixture which had achieved good results after the Bengal famine of 1943, but it proved less suitable to Europeans than to Bengalis because of the differences in the food to which they were accustomed. Adding paprika to it proved to make it easier for the prisoners to digest, and recovery started.

          


          


          Aftermath
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          Many of the former SS staff that survived the typhus epidemic were tried by the British at the Belsen Trial. At the trial, the world got its first view of Irma Grese, Elisabeth Volkenrath, Juana Bormann, Fritz Klein, Josef Kramer, and the rest of the SS men and women who before served at Mittelbau Dora, Ravensbrck, Auschwitz I, II, III, and Neuengamme. Many of the female guards had served at small Gross Rosen subcamps at Neusalz, Langenleuba, and the Mittelbau-Dora subcamp at Gross Werther.


          The site is open to the public, featuring a visitors' centre, a monument to the dead, and a "House of Silence" for reflection.


          On April 15, 2005 there was a commemorative ceremony, and many ex-prisoners and ex-liberating troops attended.


          


          Personal accounts


          
            	Michael Bentine wrote this on his encounter with Belsen:

          


          
            	We were headed for an airstrip outside Celle, a small town, just north of Hanover. We had barely cranked to a halt and started to set up the ops tent, when the Typhoons thundered into the circuit and broke formation for their approach. As they landed on the hastily repaired strip  a Jock doctor raced up to us in his jeep.

          


          
            	Got any medical orderlies? he shouted above the roar of the aircraft engines. Any K rations or vitaminised chocolate?

          


          
            	Whats up? I asked for I could see his face was grey with shock.

          


          
            	Concentration camp up the road, he said shakily, lighting a cigarette. Its dreadful  just dreadful. He threw the cigarette away untouched. Ive never seen anything so awful in my life. You just wont believe it till you see it  for Gods sake come and help them!

          


          
            	Whats it called? I asked, reaching for the operations map to mark the concentration camp safely out of the danger area near the bomb line.


            	Belsen, he said, simply.

          


          
            	Millions of words have been written about these horror camps, many of them by inmates of those unbelievable places. Ive tried, without success, to describe it from my own point of view, but the words wont come. To me Belsen was the ultimate blasphemy.

          


          
            	After VE. Day I flew up to Denmark with Kelly, a West Indian pilot who was a close friend. As we climbed over Belsen, we saw the flame-throwing Bren carriers trundling through the camp  burning it to the ground. Our light Bf 108 rocked in the superheated air, as we sped above the curling smoke, and Kelly had the last words on it.

          


          
            	Thank Christ for that, he said, fervently.

          


          
            	And his words sounded like a benediction.

          


          
            	Banksy's manifesto consists of an account of Mervin Willett Gonin DSO of the immediate aftermath to the liberation of Bergen-Belsen. Gonin's diary extract is sourced to the Imperial War Museum.

          


          
            	Leonard Webb, British veteran from the liberation of the camp.
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              	A sufferer - Turn of the 20th Century in southeast Asia
            


            
              	ICD- 10

              	E 51.1
            


            
              	ICD- 9

              	265.0
            


            
              	DiseasesDB

              	14107
            


            
              	eMedicine

              	ped/229 med/221
            


            
              	MeSH

              	D001602
            

          


          Beriberi (pronounced Berry-berry) is a nervous system ailment caused by thiamine (vitamin B1) deficiency.


          


          Etymology


          The origin of the word is from a Sinhalese phrase meaning "I cannot, I cannot", the word being doubled for emphasis.


          


          Causes


          Beriberi is caused by a lack of thiamine (vitamin B1). It is common in people whose diet consists mainly of polished white rice, which is very low in thiamine because the thiamine-bearing husk has been removed. It is also seen in chronic alcoholics with an inadequate diet, as well as being a rare side effect of gastric bypass surgery. If a baby is mainly fed on the milk of a mother who suffers from thiamine deficiency then that child may develop beriberi as well.


          The disease was often found in Asian countries (especially in the 19th century and before), due to those countries' reliance on white rice as a staple food. Beriberi is a nutritional disorder caused by deficiency of vitamin B characterized by damage to nerves and heart; general symptoms include loss of appetite and feeling of lassitude.


          


          Symptoms and effects


          Its symptoms include weight loss, emotional disturbances, impaired sensory perception ( Wernicke's encephalopathy), weakness and pain in the limbs, and periods of irregular heart rate. Edema (swelling of bodily tissues) is common. In advanced cases, the disease may cause heart failure and death. It may also increase the amount of lactic acid and pyruvic acid within the blood.


          
            	Wet beriberi affects the heart; it is sometimes fatal, as it causes a combination of heart failure and weakening of the capillary walls, which causes the peripheral tissues to become edematous.


            	Dry beriberi causes wasting and partial paralysis resulting from damaged peripheral nerves. It is also referred to as endemic neuritis.

          


          


          Treatment


          Treatment is with thiamine hydrochloride, either in tablet form or injection. A rapid and dramatic recovery within hours can be made when this is administered to patients with beriberi, and their health can be transformed within an hour of administration of the treatment. Thiamine occurs naturally in unrefined cereals and fresh foods, particularly fresh meat, legumes, green vegetables, fruit, and milk.


          


          History


          Christiaan Eijkman, a Dutch physician and pathologist, first demonstrated that beriberi is caused by poor diet. His work led to the discovery of vitamins. Together with Sir Frederick Hopkins, he was awarded the 1929 Nobel Prize for Physiology or Medicine for the discovery.
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              	General
            


            
              	Name, Symbol, Number

              	berkelium, Bk, 97
            


            
              	Element category

              	Actinide
            


            
              	Group, Period, Block

              	n/a, 7, f
            


            
              	Appearance

              	unknown, probably silvery

              white or metallic gray
            


            
              	Standard atomic weight

              	(247) gmol1
            


            
              	Electron configuration

              	[Rn] 5f9 7s2
            


            
              	Electrons per shell

              	2, 8, 18, 32, 27, 8, 2
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	(alpha) 14.78 gcm3
            


            
              	Density (near r.t.)

              	(beta) 13.25 gcm3
            


            
              	Melting point

              	(beta) 1259 K

              (986 C, 1807 F)
            


            
              	Atomic properties
            


            
              	Oxidation states

              	3, 4
            


            
              	Electronegativity

              	1.3 (Pauling scale)
            


            
              	Ionization energies

              	1st: 601 kJ/mol
            


            
              	Miscellaneous
            


            
              	Crystal structure

              	hexagonal close-packed
            


            
              	Magnetic ordering

              	no data
            


            
              	Thermal conductivity

              	(300K) 10 Wm1K1
            


            
              	CAS registry number

              	7440-40-6
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of berkelium
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                    	245Cm
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                    	1.350

                    	246Cm
                  


                  
                    	247Bk
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                    	5.889

                    	243Am
                  


                  
                    	248Bk

                    	syn

                    	>9 y

                    	

                    	5.803

                    	244Am
                  


                  
                    	249Bk

                    	syn

                    	330 d

                    	

                    	5.526

                    	245Am
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                    	0.125

                    	249Cf
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          Berkelium (pronounced /bɚˈkiːliəm/ or /ˈbɝkliəm/) is a synthetic element with the symbol Bk and atomic number 97. A radioactive metallic element in the actinide series, berkelium was first synthesized by bombarding americium with alpha particles (helium ions) and was named after the city of Berkeley, California, home of the University of California, Berkeley. Berkelium was the fifth transuranic element to be synthesized.


          


          Notable characteristics


          Weighable amounts of 249Bk (half-life 314 days) make it possible to determine some of its properties using macroscopic quantities. As of 2004 it had not been isolated in its elemental form, but it is predicted to be a silvery metal that would easily oxidize in air at elevated temperatures and would be soluble in dilute mineral acids.


          X-ray diffraction techniques have been used to identify various berkelium compounds such as berkelium dioxide (BkO2), berkelium fluoride (BkF3), berkelium oxychloride (BkOCl), and berkelium trioxide (BkO3). In 1962 visible amounts of berkelium chloride (BkCl3) were isolated that weighed 3 billionths of a gram. This was the first time visible amounts of a pure berkelium compound were produced.


          Like other actinides, berkelium bio-accumulates in skeletal tissue. This element has no known uses outside of basic research and plays no biological role.


          


          History


          Berkelium was first synthesized by Glenn T. Seaborg, Albert Ghiorso, Stanley G. Thompson, and Kenneth Street, Jr at the University of California, Berkeley in December 1949. The team used a cyclotron to bombard a milligram-sized target of 241Am with alpha particles to produce 243Bk ( half-life 4.5 hours) and two free neutrons. One of the longest lived isotopes of the element, 249Bk (half-life 330 days), was later synthesized by subjecting a 244Cm target with an intense beam of neutrons.


          


          Isotopes


          19 radioisotopes of berkelium have been characterized, with the most stable being 247Bk with a half-life of 1380 years, 248Bk with a half-life of >9 years, and 249Bk with a half-life of 330 days. All of the remaining radioactive isotopes have half-lives that are less than 5 days, and the majority of these have half-lives that are less than 5 hours. This element also has 2 meta states, with the most stable being 248mBk (t 23.7 hours). The isotopes of berkelium range in atomic weight from 235.057 u (235Bk) to 254.091 u (254Bk).


          


          Nuclear fuel cycle


          In the nuclear fuel cycle, berkelium is produced by beta decay of curium. The first curium isotope to undergo beta decay is Cm-249 with a halflife of just over an hour, so Bk-249 is the only isotope of berkelium produced in significant quantities in nuclear reactors. Production of Bk-249 requires 11 successive neutron captures on uranium-238 without nuclear fission or alpha decay, so it is only produced in small amounts.


          249Bk has a moderately large neutron capture cross section of 710 barns for thermal neutrons, 1200 barns resonance integral, but very low fission cross section for thermal neutrons. If still in a thermal reactor, much of it will therefore be converted to 250Bk which quickly decays to californium-250, but some alpha decays to curium-245.
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              	Location within Europe and Germany
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              	Coordinates

              	Coordinates:
            


            
              	Time zone

              	CET/ CEST ( UTC+1/ +2)
            


            
              	Administration
            


            
              	Country

              	[image: Flag of Germany] Germany
            


            
              	NUTS Region

              	[image: Flag of Europe] DE3
            


            
              	City subdivisions

              	12 boroughs
            


            
              	Governing Mayor

              	Klaus Wowereit ( SPD)
            


            
              	Governing parties

              	SPD / Left
            


            
              	Votes in Bundesrat

              	4 (of 69)
            


            
              	Basic statistics
            


            
              	Area

              	892 km(344 sqmi)
            


            
              	Elevation

              	34 - 115m
            


            
              	Population

              	3,416,300(12/2007)
            


            
              	- Density

              	3,831 /km(9,921/sqmi)
            


            
              	- Urban

              	3,700,000
            


            
              	- Metro

              	4,940,000
            


            
              	Other information
            


            
              	GDP/ Nominal

              	 81.7 billion (2007)
            


            
              	Postal codes

              	1000114199
            


            
              	Area codes

              	030
            


            
              	Licence plate code

              	B
            


            
              	ISO region

              	DE-BE
            


            
              	Website

              	berlin.de / 3D Berlin
            

          


          Berlin is the capital city and one of sixteen states of Germany. With a population of 3.4 million in its city limits, Berlin is the country's largest city. It is the second most populous city and the ninth most populous urban area in the European Union. Located in northeastern Germany, it is the centre of the Berlin- Brandenburg metropolitan area, comprising 5 million people from over 180 nations.


          First documented in the 13th century, Berlin was successively the capital of the Kingdom of Prussia (1701-1918), the German Empire (1871-1918), the Weimar Republic (1919-1933) and the Third Reich (1933-1945). After the Second World War, the city was divided; East Berlin became the capital of East Germany while West Berlin became a Western enclave, surrounded by the Berlin Wall from 1961-1989. Following the reunification of Germany in 1990, the city regained its status as the capital of all Germany.


          Berlin is a major centre in European politics, culture, media, and science. It serves as a continental hub for air and rail transport. The city's economy is primarily based on the service sector, encompassing a diverse range of creative industries, media corporations, environmental services, congress and convention venues. Berlin is the third most-visited tourist destination in the EU. Other industries include traffic engineering, optoelectronics, IT, vehicle manufacturing, health care, biomedical engineering, and biotechnology.


          The metropolis is home to world-renowned universities, research institutes, sporting events, orchestras, museums and personalities. Berlin's urban landscape and historical legacy has made it a popular setting for international film productions. The city is recognized for its festivals, diverse architecture, nightlife, contemporary arts and a high quality of living. During the last decade Berlin has evolved into a global focal point for young individuals and artists attracted by liberal lifestyle and modern zeitgeist.


          


          History
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              Frederick II of Prussia was one of Europe's enlightened monarchs.
            

          


          The name Berlin, which is pronounced /bɚˈlɪn/ in English and /bɛɐˈliːn/ in German, is of unknown origin, but may be related to the Old Polabian stem berl-/birl- "swamp".


          The earliest evidence of Berlin is an artifact dated approximately 45 years before the official founding of the city. A wooden beam from a cellar near the (demolished) Petrikirche in Petriplatz, which is now located in Berlin's Mitte District but was originally part of Clln, has been dated to 1157. The first written mention of towns in the area of present-day Berlin dates from the late 12th and early 13th century. The suburb of Spandau is first mentioned in 1197, and Kpenick in 1209, though these areas did not join Berlin until 1920. The central part of Berlin can be traced back to two towns: Clln (on the Fisher Island) is first mentioned in a 1237 document that references a priest at Petrikirche. Berlin (across the Spree in what is now called the Nikolaiviertel) is referenced in a document from 1244. From the beginning, the two cities formed an economic and social unit. In 1307, the two cities were united politically. Over time, the twin cities came to be known simply as Berlin, the larger of the pair.


          In 1415, Frederick I became the elector of the Margraviate of Brandenburg, which he ruled until 1440. His successor, Frederick II, established Berlin as capital of the margraviate, and subsequent members of the Hohenzollern family ruled until 1918 in Berlin, first as electors of Brandenburg, then as kings of Prussia, and finally as German emperors. In 1448 citizens rebelled in the Berlin Indignation against the construction of a new royal palace by Elector Frederick II Irontooth. This protest was not successful, however, and the citizenry lost many of its political and economic privileges. In 1451 Berlin became the royal residence of the Brandenburg electors, and Berlin had to give up its status as a free Hanseatic city. In 1539, the electors and the city officially became Lutheran.


          [bookmark: 17th_to_19th_century]


          17th to 19th century
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          The Thirty Years' War between 1618 and 1648 had devastating consequences for Berlin. A third of the houses were damaged and the city lost half of its population. Frederick William, known as the Great Elector, who had succeeded his father George William as ruler in 1640, initiated a policy of promoting immigration and religious tolerance. With the Edict of Potsdam in 1685, Frederick William offered asylum to the French Huguenots. More than 15,000 Huguenots went to Brandenburg, of whom 6,000 settled in Berlin. By 1700, approximately twenty percent of Berlin's residents were French, and their cultural influence on the city was immense. Many other immigrants came from Bohemia, Poland, and Salzburg.


          With the coronation of Frederick I in 1701 as king, Berlin became the capital of the Kingdom of Prussia. In 1740 Frederick II, known as Frederick the Great (1740-1786) came to power. Berlin became, under the rule of the philosophically-oriented Frederick II, a centre of the Enlightenment. Following France's victory in the War of the Fourth Coalition, Napoleon Bonaparte marched into Berlin in 1806, but granted self-government to the city. In 1815 the city became part of the new Province of Brandenburg. The Industrial Revolution transformed Berlin during the 19th century; the city's economy and population expanded dramatically, and it became the main rail hub and economic centre of Germany. Additional suburbs soon developed and increased the area and population of Berlin. In 1861, outlying suburbs including Wedding, Moabit, and several others were incorporated into Berlin. In 1871, Berlin became capital of the newly founded German Empire. On 1 April 1881 it became a city district separate from Brandenburg.



          [bookmark: 20th_century]


          20th century
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              Berlin in ruins after World War II (Potsdamer Platz, 1945).
            

          


          At the end of the First World War in 1918, the Weimar Republic was proclaimed in Berlin. In 1920, the Greater Berlin Act united dozens of suburban cities, villages, and estates around Berlin into a greatly expanded city at the expense of Brandenburg. After this expansion, Berlin had a population of around four million.


          On January 30th, 1933, Adolf Hitler and the Nazi Party came to power. Nazi rule destroyed Berlin's Jewish community, which had numbered 170,000 before 1933. After the Kristallnacht pogrom in 1938, thousands of the city's German Jews were imprisoned in the nearby Sachsenhausen concentration camp or, in early 1943, were shipped to death camps, such as Auschwitz. During the war, large parts of Berlin were destroyed in the 194345 air raids and during the Battle of Berlin. After the end of the war in Europe in 1945, Berlin received large numbers of refugees from the Eastern provinces. The victorious powers divided the city into four sectors, analogous to the occupation zones into which Germany was divided. The sectors of the Western Allies (the United States, the United Kingdom, and France) formed West Berlin, while the Soviet sector formed East Berlin.
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          All four allies retained shared responsibility for Berlin. However, the growing political differences between the Western Allies and the Soviet Union led the latter, which controlled the territory surrounding Berlin, to impose the Berlin Blockade, an economic blockade of West Berlin. The allies successfully overcame the Blockade by airlifting food and other supplies into the city from 24 June 1948 to 11 May 1949. In 1949, the Federal Republic of Germany was founded in West Germany and consisted of the American, British and French zones, but excluded those 3 countries' zones of Berlin, while the Marxist-Leninist German Democratic Republic was proclaimed in East Germany. West Berlin remained a free city that was separate from the Federal Republic of Germany, and issued its own postage stamps. Airline service to West Berlin was granted only to American, British and French airlines. Lufthansa and other German airlines were prohibited from flying to West Berlin.


          The founding of the two German states increased Cold War tensions. West Berlin was surrounded by East German territory. East Germany, however, proclaimed East Berlin (which it described only as "Berlin") as its capital, a move that was not recognized by the Western powers. Although half the size and population of West Berlin, it included most of the historic centre of the city. The tensions between east and west culminated in the construction of the Berlin Wall between East and West Berlin and other barriers around West Berlin by East Germany on 13 August 1961 and were exacerbated by a tank standoff at Checkpoint Charlie on 27 October 1961. West Berlin was now de facto a part of West Germany with a unique legal status, while East Berlin was de facto a part of East Germany.
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              The fall of the Berlin Wall in 1989.
            

          


          Berlin was completely separated. It was possible for Westerners to pass from one to the other only through strictly controlled checkpoints. For most Easterners, travel to West Berlin or West Germany was no longer possible. In 1971, a Four-Power agreement guaranteed access across East Germany to West Berlin and ended the potential for harassment or closure of the routes.


          In 1989, pressure from the East German population brought a transition to a market-based economy in East Germany, and its citizens gained free access across the Berlin Wall on 9 November 1989, which was subsequently mostly demolished. Not much is left of it today; the East Side Gallery in Friedrichshain near the Oberbaumbrcke over the Spree preserves a portion of the Wall.


          On 3 October 1990 the two parts of Germany were reunified as the Federal Republic of Germany, and Berlin became the German capital according to the unification treaty. In 1999, the German parliament and government began their work in Berlin.



          


          Geography
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          Berlin is located in eastern Germany, about 70kilometers (44 mi) west of the border with Poland in an area with marshy terrain. Berlin's landscape was shaped by ice sheets during the last Ice Age. The city centre lies along the river Spree in the Berlin-Warsaw Urstromtal (ancient river valley), formed by water flowing from melting ice sheets at the end of the last Ice Age. The Urstromtal lies between the low Barnim plateau to the north, and the Teltow plateau to the south. In Spandau, Berlin's westernmost borough, the Spree meets the river Havel, which flows from north to south through western Berlin. The course of the Havel is more like a chain of lakes, the largest being the Tegeler See and Groer Wannsee. A series of lakes also feeds into the upper Spree, which flows through the Groer Mggelsee in eastern Berlin.
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              View over Central Berlin.
            

          


          Substantial parts of present-day Berlin extend onto the low plateaus on both sides of the Spree Valley. Large parts of the boroughs Reinickendorf and Pankow lie on the Barnim plateau, while most of the boroughs Charlottenburg-Wilmersdorf, Steglitz-Zehlendorf, Tempelhof-Schneberg, and Neuklln lie on the Teltow plateau. The borough of Spandau lies partly within the Berlin Urstromtal and partly on the Nauen Plain, which stretches to the west of Berlin. The highest elevations in Berlin are the Teufelsberg in the borough of Charlottenburg-Wilmersdorf and the Mggelberge in the borough of Treptow-Kpenick. Both hills have an elevation of about 115meters (377ft). The Teufelsberg is in fact an artificial pile of rubble from the ruins of the Second World War.



          


          Climate


          
            [image: The hinterland of Berlin is covered with woodlands and numerous lakes (Havel river).]

            
              The hinterland of Berlin is covered with woodlands and numerous lakes ( Havel river).
            

          


          Berlin has a temperate/mesothermal climate (Cfb) according to the Kppen climate classification system. The mean annual temperature for Berlin-Dahlem (a location within Steglitz-Zehlendorf) is 9.4 C (48.9 F) and its mean annual precipitation totals 578millimeters (22.8 in). The warmest months are June, July, and August, with mean temperatures of 16.7 to 17.9C (62.1 to 64.2F). The coldest are December, January, and February, with mean temperatures of 0.4 to 1.2C (31.3 to 34.2F). Berlin's built-up area creates a microclimate, with heat stored by the city's buildings. Temperatures can be 4C (7.2F) higher in the city than in the surrounding areas.



          
            
              	Weather averages for Berlin
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec
            


            
              	Average high C (F)

              	3 (37)

              	4 (39)

              	9 (48)

              	13 (55)

              	19 (66)

              	22 (72)

              	24 (75)

              	24 (75)

              	19 (66)

              	13 (55)

              	7 (45)

              	4 (39)
            


            
              	Average low C (F)

              	-2 (28)

              	-2 (28)

              	-1 (30)

              	4 (39)

              	9 (48)

              	12 (54)

              	14 (57)

              	14 (57)

              	11 (52)

              	6 (43)

              	2 (36)

              	0 (32)
            


            
              	Precipitation mm (inches)

              	42 (1.65)

              	33 (1.3)

              	41 (1.61)

              	37 (1.46)

              	54 (2.13)

              	69 (2.72)

              	56 (2.2)

              	58 (2.28)

              	45 (1.77)

              	37 (1.46)

              	44 (1.73)

              	55 (2.17)
            


            
              	Source: worldweather.org 2007-07-26
            

          


          


          Cityscape
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              Berlin along the Spree river and the TV tower by night.
            

          


          The city's appearance today is predominantly shaped by the key role it played in Germany's history in the 20th century. Each of the national governments based in Berlin the 1871 German Empire, the Weimar Republic, Nazi Germany, East Germany, and now the reunified Germany initiated ambitious construction programs, each with its own distinctive character. Berlin was devastated by bombing raids during the Second World War and many of the old buildings that escaped the bombs were eradicated in the 1950s and 1960s in both West and East. Much of this destruction was initiated by municipal architecture programs to build new residential or business quarters and main roads. Berlin's unique recent history has left the city with an eclectic array of architecture and sights.


          In the eastern part, many Plattenbauten can be found, reminders of Eastern Bloc ambitions to create complete residential areas with fixed ratios of shops, kindergartens and schools. Another difference between former east and west is in the design of little red and green men on pedestrian crossing lights ( Ampelmnnchen in German); the eastern versions received an opt-out during the standardization of road traffic signs after reunification. The eastern Ampelmnnchen design is now used in the western part of the city as well.


          


          Architecture
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              "Haus des Lehrers" and Congress Hall at Alexanderplatz.
            

          


          The Fernsehturm (TV tower) at Alexanderplatz in Mitte is the second highest building in the European Union at 368meters (1,207ft). Built in 1969, it is visible throughout most of the central districts of Berlin. The city can be viewed from its 204meter (669ft) high observation floor. Starting here the Karl-Marx-Allee heads east, an avenue lined by monumental residential buildings, designed in the Socialist Classicism Style of the Stalin era. Adjacent to this area is the Rotes Rathaus (City Hall), with its distinctive red-brick architecture. The previously built-up part in front of it is the Neptunbrunnen, a fountain featuring a mythological scene.


          The East Side Gallery is an open-air exhibition of art painted directly on the last existing portions of the Berlin Wall. It is the largest remaining evidence of the city's historical division. It has recently undergone a restoration.
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              The Brandenburg Gate.
            

          


          The Brandenburg Gate is an iconic landmark of Berlin and Germany. It also appears on German euro coins (10Cent / 20Cent and 50Cent). The Reichstag building is the traditional seat of the German Parliament, renovated in the 1950s after severe Second World War damage. The building was again remodeled by British architect Norman Foster in the 1990s and features a glass dome over the session area, which allows free public access to the parliamentary proceedings and magnificent views of the city.


          Gendarmenmarkt, a neoclassical square in Berlin whose name dates back to the Napoleonic occupation of the city, is bordered by two similarly designed cathedrals, the French Cathedral with its observation platform and the German Cathedral. The Konzerthaus (Concert Hall), home of the Berlin Symphony Orchestra, stands between the two cathedrals.
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              Potsdamer Platz at dusk.
            

          


          The Berliner Dom, a Protestant cathedral and the third church on this site, is located on the Spree Island across from the site of the Berliner Stadtschloss and adjacent to the Lustgarten. A large crypt houses the remains of some of the earlier Prussian royal family. Like many other buildings, it suffered extensive damage during the Second World War. The Cathedral of St. Hedwig is Berlin's Roman Catholic cathedral.


          Unter den Linden is a tree lined east-west avenue from the Brandenburg Gate to the site of the former Berliner Stadtschloss, and was once Berlin's premier promenade. Many Classical buildings line the street and part of Humboldt University is located there.


          Friedrichstrae was Berlin's legendary street during the Roaring Twenties. It combines twentieth century traditions with the modern architecture of today's Berlin.
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              The glass dome adorning the roof of the Reichstag.
            

          


          Potsdamer Platz is an entire quarter built from scratch after 1995 and was not rebuilt as it was divided by the Wall. To the west of Potsdamer Platz is the Kulturforum, which houses the Gemldegalerie, and is flanked by the Neue Nationalgalerie and the Philharmonic. The Memorial to the Murdered Jews of Europe, a Holocaust memorial, is situated to the north.


          The area around Hackescher Markt is home to the fashionable culture, with countless clothing outlets, clubs, bars, and galleries. This includes the Hackesche Hfe, a conglomeration of buildings around several courtyards, reconstructed around 1996. Oranienburger Strae and the nearby New Synagogue were the centre of Jewish culture before 1933, and regains being it today.


          The Strae des 17. Juni, connecting the Brandenburg Gate and Ernst-Reuter-Platz, serves as central East-West-Axis. Its name commemorates the uprisings in East Berlin of 17 June 1953. Approximately half-way from the Brandenburg Gate is the Groer Stern, a circular traffic island on which the Siegessule (Victory Column) is situated. This monument, built to commemorate Prussia's victories, was relocated 193839 from its previous position in front of the Reichstag. The site is annually used as the centre stage for the Love Parade.
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              Schloss Charlottenburg is the largest existing palace in Berlin.
            

          


          The Rathaus Schneberg, where John F. Kennedy made his famous " Ich bin ein Berliner!" speech, is situated in Tempelhof-Schneberg.


          The Kurfrstendamm is home to some of Berlin's luxurious stores with the Kaiser Wilhelm Memorial Church at its eastern end on Breitscheidplatz. The church was destroyed in the Second World War and left in ruins. Near by on Tauentzienstrae is KaDeWe, claimed to be continental Europe's largest department store.


          West of the centre, Schloss Bellevue is the residence of the German President. Schloss Charlottenburg, which was burnt out in the Second World War and largely destroyed, has been rebuilt and is the largest surviving historical palace in Berlin.


          Funkturm Berlin is a 150 meter (492ft) tall lattice radio tower at the fair area, built between 1924 and 1926. It is the only observation tower, which stands on insulators, and has a restaurant 55meters (180ft) and an observation deck 126meters (413ft) above ground, which is reachable by an elevator. As the Berliner Funkturm is an open lattice structure, its elevator has windows.


          


          Government
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          Berlin is the capital of the Federal Republic of Germany and is the seat of the President of Germany, whose official residence is Schloss Bellevue. Since German reunification on 3 October 1990, it has been one of the three city states, together with Hamburg and Bremen, among the present sixteen states of Germany. The Bundesrat ("federal council") is the representation of the Federal States (Bundeslnder) of Germany and has its seat at the former Prussian Herrenhaus (House of Lords). Though most of the ministries are seated in Berlin, some of them, as well as some minor departments, are seated in Bonn, the former capital of West Germany. The European Union invests in several projects within the city of Berlin. Infrastructure, education and social programs are co-financed with budgets taken from EU cohesion funds.


          


          City state
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          The city and state parliament is the House of Representatives (Abgeordnetenhaus), which currently has 141 seats. Berlin's executive body is the Senate of Berlin (Senat von Berlin). The Senate of Berlin consists of the Governing Mayor (Regierender Brgermeister) and up to eight senators holding ministerial positions, one of them holding the official title "Mayor" (Brgermeister) as deputy to the Governing Mayor. The Social Democratic Party (SPD) and The Left (Die Linke) took control of the city government after the 2001 state election and won another term in the 2006 state election.


          The Governing Mayor is simultaneously Lord Mayor of the city (Oberbrgermeister der Stadt) and Prime Minister of the Federal State (Ministerprsident des Bundeslandes). The office of Berlin's Governing Mayor is in the Rotes Rathaus (Red City Hall). Since 2001 this office has been held by Klaus Wowereit of the SPD. The city's government is based on a coalition between the Social Democratic Party and The Left.


          The total annual state budget of Berlin in 2007 exceeded 20.5 ($28.7) billion including a budget surplus of 80 ($112) million. The figures indicate the first surplus in the history of the city state. Due to increasing growth rates and tax revenues, the Senate of Berlin calculates an increasing budget surplus in 2008 and 2009. The total budget includes an estimated amount of 5.5 ($7.7) bn, which is directly financed by either the German government or the German Bundeslnder. Mainly due to reunification-related expenditures, Berlin as a German state has accumulated more debt than any other city in Germany, with the most current estimate being 60 ($84)bn in December 2007.


          


          Boroughs
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          Berlin is subdivided into twelve boroughs (Bezirke), but before Berlin's 2001 administrative reform there were 23. Each borough is subdivided into a number of localities (Ortsteile), which represent the traditional urbanized areas that inhabitants identify with. Some of these have been rearranged several times over the years. At present the city of Berlin consists of 95 such localities. The localities often consist of a number of city neighborhoods (usually called Kiez in the Berlin dialect) representing small residential areas.


          Each borough is governed by a Borough Council (Bezirksamt) consisting of five Councilors (Bezirksstadtrte) and a Borough Mayor (Bezirksbrgermeister). The Borough Council is elected by the Borough Assembly (Bezirksverordnetenversammlung). The boroughs of Berlin are not independent municipalities. The power of borough governments is limited and subordinate to the Senate of Berlin. The borough mayors form the Council of Mayors (Rat der Brgermeister), led by the city's Governing Mayor, which advises the Senate.


          The localities have no government bodies of their own, even though most of the localities have historic roots in older municipalities that predate the formation of Greater Berlin on 1 October 1920. The subsequent position of locality representative (Ortsvorsteher) was discontinued in favour of borough mayors.


          


          Sister cities


          Berlin maintains official partnerships with 17 cities. Town twinning between Berlin and other cities began with Los Angeles in 1967. East Berlin's partnerships were canceled at the time of German reunification and later partially reestablished. West Berlin's partnerships had previously been restricted to the borough level. During the Cold War era, the partnerships had reflected the different power blocs, with West Berlin partnering with capitals in the West, and East Berlin mostly partnering with cities from the Warsaw Pact and its allies.


          There are several joint projects with many other cities, such as Copenhagen, Helsinki, Johannesburg, Shanghai, Seoul, Sofia, Sydney, and Vienna. Berlin participates in international city associations such as the Union of the Capitals of the European Union, Eurocities, Network of European Cities of Culture, Metropolis, Summit Conference of the World's Major Cities, Conference of the World's Capital Cities.
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          Demographics
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          As of December 2007, the city state Berlin numbered 3,416,300 (12,000 increase compared to 2006) registered inhabitants in an area of 891.82km (344.31sqmi). The population density amounts to 3,831 inhabitants per km (9,921/sqmi). The urban area of Berlin stretches beyond the city limits and comprises about 3.7million people while the metropolitan area of the Berlin-Brandenburg region is home to about 4.3million in an area of 5,370square kilometers (2,073sqmi). The Larger Urban Zone comprised about 4.94million people in an area of 17,405km in the year 2001.
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          National and international migration into the city has a long history since the Edict of Potsdam in 1685. The Edict guaranteed religious freedom and a tax-free status to French Huguenots for ten years. The Greater Berlin Act in 1920 incorporated many suburbs and surrounding cities of Berlin. It formed most of the territory that comprises modern Berlin. The act increased the area of Berlin from 66 square kilometers (25.5 sqmi) to 883 square kilometers (341sqmi) and the population from 1.9million to 4million. Active immigration and asylum politics in West Berlin have initiated waves of immigrants in the 1960s and 1970s. In the 1990s the Aussiedlergesetze made immigration from the former Soviet Union possible. The current decade experiences an increasing influx from various Western countries. Especially young EU-Europeans are settling in the city.


          470,004 (14.0%) residents were of foreign nationality in December 2007, coming from 184 different countries. Another 394,000 (11,7%) citizens are descendants of international migrants and have either become naturalized German citizens or obtained citizenship by virtue of birth in Germany. The largest groups by foreign nationality are citizens from Turkey (113,779), Poland (44,400), Serbia (23,370), Russia (14,615), Italy (14,446), United States (13,761), France (12,611), Vietnam (12,165), Croatia (11,029), Bosnia and Herzegovina (10,576), UK (9,797), Greece (9,749), Austria (8,813), Ukraine (8,709), Lebanon (7,691), Spain (6,637), the People's Republic of China (6,013), Bulgaria (6,621), Thailand (5,878).


          


          Religion
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          The largest religious groupings are no religion 60%, Protestant (mostly belonging to the Evangelical Church in Germany) 23% (757,000), Roman Catholic 9% (312,000), 2.7% other Christian Churches, Muslim 6% (213,000), Jewish 0.4% (12,000).


          Berlin is seat of the Roman Catholic bishop ( Roman Catholic Archdiocese of Berlin) and of the Protestant bishop ( Evangelical Church of Berlin-Brandenburg-Silesian Upper Lusatia). As a reaction to the union between the Prussian Lutheran Church and the reformed tradition to the Protestant Church in Prussia (now Berlin-Brandenburg-Silesian Upper Lusatia) the Independent Evangelical-Lutheran Church (former name: Old Lutherans) were founded. This confessional Lutheran Church has eight parishes of different sizes in Berlin.


          There are also 36 Baptist congregations, 29 New Apostolic Churches, 15 United Methodist churches, eight Free Evangelical Congregations, an Old Catholic church, and an Anglican church.


          Outside Christianity, Berlin has eleven synagogues, two Buddhist temples, and 76 mosques. There are also a lot of humanist and atheist groups in Berlin.


          


          Economy
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          In 2007, the nominal GDP of the citystate Berlin experienced a growth rate of 1.8% (2.5% in Germany) and totaled 81.7 ($114) billion. During the last decade Berlin has experienced significant changes towards a service orientated economy. After the reunification of Germany and Berlin in 1990, substantial subsidies were phased out, formerly received by the city of West Berlin. The industrial base of former East Berlin decreased significantly within a decade, leading to stagnant nominal GDP growth and high unemployment rates until 2005. Since then the unemployment rate steadily decreased and reached a 13 year-low with 13.6% in June 2008, but remains above the German (7.5%/June/2008) average.


          Among the Forbes Global 2000 and the 30 German DAX companies, only Siemens and Deutsche Bahn control a headquarters in Berlin. Nevertheless, a multitude of German and international companies established secondary departments or service offices in the city. Among the 20 largest employers in Berlin are the railway company Deutsche Bahn AG, the hospital company Charit, the local public transport company BVG, the service provider Dussmann and the Piepenbrock Group. Daimler manufactures cars, and BMW builds motorcycles in Berlin. BayerSchering Pharma and Berlin Chemie are major pharmaceutical companies headquartered in the city.


          The Science and Business Park of Berlin-Adlershof is among the 15 largest technology parks world-wide. Research and development have established economic significance, and the Berlin Brandenburg region ranks among the top three innovative regions in the EU.


          Fast-growing sectors are communications, life sciences, mobility and services with information and communication technologies, media and music, advertising and design, biotechnology and environmental services, transportation and medical engineering. Berlin is among the top three congress cities in the world and is home to Europe's biggest convention centre in the form of the Internationales Congress Centrum (ICC). It contributes to the rapidly increasing tourism sector encompassing 592 hotels with 90,700 beds and numbered 17.3 million overnight stays and 7.5 million hotel guests in 2007. Berlin has established itself as the third most visited city destination in the European Union.
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          The Berlin-Brandenburg capital region is one of the most prolific centers of higher education and research in the European Union. The city has four universities and numerous private, professional and technical colleges ( Fachhochschulen), offering students a wide range of disciplines. Around 130,000 students attend the universities and professional or technical colleges. The three largest universities account for around 100,000 students. These are the Freie Universitt Berlin (Free University of Berlin) with around 35,000 students, the Humboldt Universitt zu Berlin with 35,000 students, and the Technische Universitt Berlin with 30,000 students. The Universitt der Knste has about 4,300 students.


          The city has a high concentration of research institutions, such as the Fraunhofer Society and the Max Planck Society, which are independent of, or only loosely connected to its universities. A total number of 62,000 scientists are working in research and development.


          In addition to the libraries affiliated with the various universities, the Staatsbibliothek zu Berlin is a major research library. It has two main locations: one near Potsdamer Platz on Potsdamer Strae and one on Unter den Linden. There are 108 public libraries to be found in the city.
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          Berlin has 878 schools teaching 340,658 children in 13,727 classes and 56,787 trainees in businesses and elsewhere. The city has a six-year primary education program. After completing primary school, students progress to one of the four types of secondary schools for six further years: Hauptschule, Realschule, Gymnasium, or Gesamtschule. Berlin has a unique bilingual school program embedded in the "Europaschule". At these schools children get taught the curriculum in German and a foreign language, starting in grammar school and later in secondary school. Throughout nearly all boroughs, a range of 9 major European languages in 29 schools can be chosen.


          The Franzsisches Gymnasium Berlin which was founded in 1689 for the benefit of Huguenot refugees, offers (German/French) instruction. The John F. Kennedy School, a bilingual German-American public school located in Zehlendorf, is particularly popular with children of Diplomats and the expat community. There are also four schools ("Humanistische Gymnasien") teaching Latin and Classical Greek, which are traditionally renowned for highest academic standards. Two of them are state schools (Steglitzer Gymnasium in Steglitz and Goethe-Gymnasium in Wilmersdorf), one is Protestant (Evangelisches Gymnasium zum Grauen Kloster in Wilmersdorf) and one Jesuit ( Canisius-Kolleg in the "Embassy Quarter" in Tiergarten).


          


          Culture


          
            [image: The Museum Island is a World Heritage Site.]

            
              The Museum Island is a World Heritage Site.
            

          


          Berlin is noted for its numerous cultural institutions, many of which enjoy international reputation. The diversity and vivacity of the Zeitgeist Metropolis led to an ever-changing and trendsetting image among major cities. The city has a very diverse art scene, and is home to around 420 art galleries. Young Germans and international artists continue to settle in the city, and Berlin has established itself as a centre of youth and popular culture in Europe.


          Signs of this expanding role were the 2003 announcement that the annual Popkomm, Europe's largest music industry convention, would move to Berlin after 15 years in Cologne. Shortly thereafter, the Universal Music Group and MTV also decided to move their European headquarters and main studios to the banks of the River Spree in Friedrichshain. Since 2005, Berlin has been listed as a UNESCO City of Design.


          


          Nightlife, festivals
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          Berlin has one of the most diverse and vibrant nightlife scenes in Europe. After the fall of the Berlin Wall in 1989, many buildings in Mitte, the former city centre of East Berlin, were renovated. Many had not been rebuilt since the Second World War. Illegally occupied by young people, they became a fertile ground for all sorts of underground and counter-culture gatherings. It is also home to many nightclubs, including Kunst Haus Tacheles, techno clubs Tresor, WMF, Ufo, E-Werk, the infamous Kitkatclub and Berghain. The Linientreu, near the Kaiser Wilhelm Memorial Church, has been well known since the 1990s for techno music. The LaBelle discotheque in Friedenau became famous as the location of the 1986 Berlin discotheque bombing.
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          SO36 in Kreuzberg originally focused largely on punk music but today has become a popular venue for dances and parties of all kinds. SOUND, located from 1971 to 1988 in Tiergarten and today in Charlottenburg, gained notoriety in the late 1970s for its popularity with heroin users and other drug addicts as described in Christiane F.'s book Wir Kinder vom Bahnhof Zoo.


          The Karneval der Kulturen, a multi-ethnic street parade celebrated every Pentecost weekend, and the Christopher Street Day, which is Central Europe's largest gay-lesbian pride event and is celebrated the last weekend of June, are openly supported by the city's government. Berlin is also well known for the techno carnival Love Parade and the cultural festival Berliner Festspiele, which include the jazz festival JazzFest Berlin. Several technology and media art festivals and conferences are held in the city, including Transmediale and Chaos Communication Congress.


          


          Museums, galleries
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          Berlin is home to 153 museums. The ensemble on the Museum Island is a UNESCO World Heritage Site and is situated in the northern part of the Spree Island between the Spree and the Kupfergraben. As early as 1841 it was designated a district dedicated to art and antiquities by a royal decree. Subsequently, the Altes Museum (Old Museum) in the Lustgarten displaying the bust of Queen Nefertiti, and the Neues Museum (New Museum), Alte Nationalgalerie (Old National Gallery), Pergamon Museum, and Bode Museum were built there. While these buildings once housed distinct collections, the names of the buildings no longer necessarily correspond to the names of the collections they house.


          Apart from the Museum Island, there is a wide variety of museums. The Gemldegalerie (Painting Gallery) focuses on the paintings of the "old masters" from the 13th to the 18th centuries, while the Neue Nationalgalerie (New National Gallery, built by Ludwig Mies van der Rohe) specializes in 20th century European painting. The Hamburger Bahnhof, located in Berlin-Moabit, exhibits a major collection of modern and contemporary art. In spring 2006, the expanded Deutsches Historisches Museum re-opened in the Zeughaus with an overview of German history through the fall of the Berlin Wall in 1989. The Bauhaus Archiv is an architecture museum.
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          The Jewish Museum has a standing exhibition on 2,000 years of German-Jewish history. The German Museum of Technology in Kreuzberg has a large collection of historical technical artifacts. The Museum fr Naturkunde (museum of natural history) near Berlin Hauptbahnhof has the largest mounted dinosaur in the world (a brachiosaurus), and the best preserved specimen of the early bird Archaeopteryx.


          In Dahlem, there are several museums of world art and culture, such as the Museum of Indian Art, the Museum of East Asian Art, the Ethnological Museum, the Museum of European Cultures, as well as the Allied Museum (a museum of the Cold War), the Brcke Museum (an art museum). In Lichtenberg, on the grounds of the former East German Ministry for State Security ( Stasi), is the Stasi Museum. The site of Checkpoint Charlie, one of the renowned crossing points of the Berlin Wall, is still preserved and also has a museum. The museum, which is a private venture, exhibits a comprehensive array of material about people who devised ingenious plans to flee the East. The Beate Uhse Erotic Museum near Zoo Station claims to be the world's largest erotic museum.



          


          Performing arts
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          Berlin is home to more than 50 theaters. The Deutsches Theatre in Mitte was built in 184950 and has operated continuously since then, except for a one-year break (194445) due to the Second World War. The Volksbhne on Rosa Luxemburg Platz was built in 191314, though the company had been founded already in 1890. The Berliner Ensemble, famous for performing the works of Bertolt Brecht, was established in 1949, not far from the Deutsches Theatre. The Schaubhne was founded in 1962 in a building in Kreuzberg, but moved in 1981 to the building of the former Universum Cinema on Kurfrstendamm.
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          Berlin has three major opera houses: the Deutsche Oper, the Berlin State Opera, and the Komische Oper. The Berlin State Opera on Unter den Linden is the oldest; it opened in 1742. Its current musical director is Daniel Barenboim. The Komische Oper, which has traditionally specialized in operettas, is located not far from the State Opera just off Unter den Linden. It originally opened in 1892 as a theatre and has been operating under its current name since 1947. The Deutsche Oper opened in 1912 in Charlottenburg. During the division of the city from 1961 to 1989 it was the only major opera house in West Berlin.


          There are seven symphony orchestras in Berlin. The Berlin Philharmonic Orchestra is one of the preeminent orchestras in the world; it is housed in the Berliner Philharmonie near Potsdamer Platz on a street named for the orchestra's longest-serving conductor, Herbert von Karajan. The current principal conductor is Simon Rattle, who took over in 2002 from Karajan's successor, Claudio Abbado. The Konzerthausorchester Berlin was founded in 1952 as the orchestra for East Berlin, since the Philharmonic was based in West Berlin. Its current principal conductor is Lothar Zagrosek. The Haus der Kulturen der Welt presents various exhibitions dealing with intercultural issues and stages world music and conferences.


          


          Recreation
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          Zoologischer Garten Berlin, the older of two zoos in the city, was founded in 1844, and presents the most diverse range of species in the world. It is the home of the captive-born polar bear Knut, born in December 2006. He is currently the subject of international popularity and controversy. Tierpark Friedrichsfelde, founded in 1955 in the grounds of Schloss Friedrichsfelde in the Borough of Lichtenberg, is Europe's largest zoo in terms of square meters.


          Berlin's Botanischer Garten includes the Botanic Museum Berlin. With an area of 43 hectares (106 acres) and around 22,000 different plant species it is one of the largest and most diverse gardens in the world.
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          The Tiergarten (Animal Garden) is Berlin's largest park located in Mitte and was designed by Peter Joseph Lenn. In Kreuzberg the Viktoriapark provides a good viewing point over the southern part of inner city Berlin. Treptower Park beside the Spree in Treptow has a monument honoring the Soviet soldiers killed in the 1945 Battle of Berlin. The Volkspark in Friedrichshain, which opened in 1848, is the oldest park in the city. Its summit is man-made and covers a Second World War bunker and rubble from the ruins of the city; at its foot is Germany's main memorial to Polish soldiers.


          Berlin is known for its numerous beach bars along the river Spree. Together with the countless cafs, restaurants and green spaces in all districts, they create an important source of recreation and leisure time.



          


          Sports
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          Berlin has established a high profile reputation as a host city of international sporting events. Berlin hosted the 1936 Olympics and was the host city for the 2006 FIFA World Cup Final. The IAAF World Championships in Athletics will be held in the Olympiastadion in 2009. The annual Berlin Marathon and the annual Golden League event ISTAF for athletics are also held here. The WTA Tour holds the Qatar Total German Open annually in the city. Founded in 1896, it is one of the oldest tennis tournaments for women. The FIVB World Tour has chosen an inner-city site near Alexanderplatz to present a beach volleyball Grand Slam every year.


          Open Air gatherings of several hundred thousands spectators have become popular during international football competitions like the World Cup or the UEFA European Football Championship. Fans of the respective national football squads are coming together to watch the match on huge videoscreens. The event is known as the Fan Mile and takes place at the Brandenburg Gate every two years.


          Several major clubs representing the most popular spectator sports in Germany have their base in Berlin.
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          Transportation
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          Berlin has developed a highly complex transportation infrastructure providing very diverse modes of urban mobility. The political reunification of East and West Berlin has led to the reintegration of Berlin's transportation with the infrastructures of the surrounding region.


          Crossing 979 bridges, 5,334kilometers (3,314mi) of roads run through Berlin, of which 73kilometers (45mi) are motorways. In 2006, 1.416million motor vehicles, were registered in the city. With 416 vehicles per 1000 inhabitants (587/1000 in Germany), Berlin as a German state and as a major European city has one of the lowest numbers of cars per capita. Long-distance rail lines connect Berlin with all of the major cities of Germany and with many cities in neighboring European countries. Regional rail lines provide access to the surrounding region of Brandenburg and eastern Germany.


          Berlin is known for its highly developed bike lane system. Around 400,000 daily riders accounting for 12% of total traffic in 2007. The Senate of Berlin aims to increase the number to 15% of city traffic by the year 2010. Riders have access to 620km of bike paths, 80km of bike lanes in the streets, 70km of bus lanes which are also open to bicyclists, 100km of combined pedestrian/bike paths and 50km of marked bike lanes on the sidewalks. Riders are allowed to carry their bicycles in S-Bahn, U-Bahn and Trams.


          


          Public transport
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          Public transport within Berlin is provided by the S-Bahn (166 stations/ 331.5km net length/ 375.8 million passengers in 2006), by the U-Bahn (170 stations/ 144.2km/ 456.8 million passengers), Straenbahn (398 stations/ 191,6km/ 171.3 million passengers), Bus (147 lines/ 1,626km / 407.1 million passengers), and ferries (6 lines)operated by the Berliner Verkehrsbetriebe, or BVG. The S-Bahn is a mostly overground urban railway system. The U-Bahn is the city's mainly underground rail system. The Straenbahn or tram (trolley) system operates almost exclusively in the eastern part of the city. Buses provide extensive service linking outlying districts with the city centre and to the U-Bahn and S-Bahn. Almost all means of public transport (U- & S- Bahn, trams, buses and most ferries) can be accessed with the same ticket.
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          The inner city is crossed from west to east by the elevated main line ( Stadtbahn), which carries S-Bahn trains as well as regional and long-distance trains. This main line passes through most of the city's long-distance and regional train stations, including Berlin-Charlottenburg, Berlin Zoologischer Garten, Berlin Hauptbahnhof, Friedrichstrae, Alexanderplatz, and Berlin Ostbahnhof.


          The second component of Berlin's rail network is the S-Bahn ring (Ringbahn) that forms a circle around the inner city and crosses the main line at Westkreuz (west crossing) and Ostkreuz (east crossing). A number of regional and regional express lines connect Berlin with the surrounding regions. The last one is the S-Bahn connection from South to North stopping at Sdkreuz and Gesundbrunnen, two of the largest train stations in Berlin. The city is also served by the freight rail yard at Seddin, south of Potsdam.


          


          Airports
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          Berlin has three commercial airports. Tegel International Airport (TXL) the largest, Tempelhof International Airport (THF) and Schnefeld International Airport (SXF) handled around 20,5 million passengers in 2007. Together they served 144 destinations (01/2008)  124 of them in Europe. Schnefeld handles mainly low-cost-aviation and is situated just outside Berlin's south-eastern border in the state of Brandenburg. The other two airports lie within the city limits. Tegel is situated in north-western Berlin and is currently the main international airport of the city handling around 15 million passengers per year. Tempelhof handles short distance and commuter flights and will ultimately be closed in October 2008.


          Berlin's airport authority aims to transfer all of Berlin's air traffic in November 2011 to a greatly expanded airport at Schnefeld, to be renamed Berlin Brandenburg International Airport. City authorities aim to establish a European aviation hub with a gateway function to Asia. The initial blueprint of the new airport is designed to handle a passenger capacity of 2540million per year and integrates a rail station providing urban, regional and national connections. The city centre will be linked with an express rail shuttle to Schnefeld. The estimated shuttle time will be less than 20minutes.


          


          Infrastructure


          


          Utilities
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          Berlin's power supply is mainly provided by the Swedish firm Vattenfall and relies more heavily than other electricity producers in Germany on lignite as an energy source. Because burning lignite produces harmful emissions, Vattenfall has announced a commitment to shift towards reliance on cleaner, renewable energy sources. During the division of Berlin, the power grid of West Berlin was cut off from the power grid of the surrounding areas in East Germany. West Berlin's electricity supply was provided by thermal power stations. To facilitate buffering during load peaks, accumulators were installed during the 1980s at some of these power stations. These were connected by static inverters to the power grid and were loaded during times of low power consumption and unloaded during times of high consumption. In 1993 the power connections to the surrounding areas, which had been capped in 1951, were restored. In the western districts of Berlin, nearly all power lines are underground cables; only a 380kV and a 110kV line, which run from Reuter substation to the urban Autobahn, use overhead lines. The Berlin 380-kV electric line was constructed when West Berlin's electrical system was a totally independent system and not connected to those of East or West Germany. This has now become the backbone of the whole city's power system.


          


          Health system
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          Berlin has a long tradition as a city of medicine and medical technology. The Berlin Charit Hospital is the largest university hospital in Europe. It is a joint institution of the Free University of Berlin and the Humboldt University of Berlin, including a wide range of institutes and medical competence centers. Among them are the German Heart Center, one of the most renowned transplantation centers, the Max-Delbrck-Centre for Molecular Medicine and the Max-Planck-Institute for Molecular Genetics. Scientific research is complemented by many industry research departments of companies such as Siemens, Schering or debis. The history of medicine has been widely influenced by scientists from Berlin: Rudolf Virchow, the founder of cellular pathology, Ferdinand Sauerbruch, most famous surgeon of the first half of the 20th century or Robert Koch, discoverer of the anthrax bacillus, the tuberculosis bacillus and the cholera bacillus.


          


          Berlin quotations
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            	"Berlin ist arm, aber sexy." ("Berlin is poor, but sexy.")

            ( Klaus Wowereit, Governing Mayor, in a press interview, 2003)


            	"Berlin wird leben und die Mauer wird fallen." ("Berlin will live and the wall will come down.")

            ( Willy Brandt, Former Governing Mayor of West Berlin and chancellor of Germany, November 10, 1989)


            	The greatest cultural extravaganza that one could imagine..

            ( David Bowie, singer, on 1970s Berlin)


            	" Ich bin ein Berliner." ("I am a citizen of Berlin")

            (John F. Kennedy, President of the United States, 1963 while visiting Berlin)


            	"Ich hab noch einen Koffer in Berlin" ("I still have a suitcase in Berlin")

            ( Marlene Dietrich, song by the actress and singer born in Berlin- Schneberg, 1951)


            	"Berlin ist eine Stadt, verdammt dazu, ewig zu werden, niemals zu sein ("Berlin is a city condemned forever to becoming and never being.")

            (Karl Scheffler, author of Berlin: Ein Stadtschicksal, 1910)

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Berlin"
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          The Berlin Wall (German: Berliner Mauer) was a barrier separating West Berlin from East Berlin and the rest of East Germany. The longer ' inner German border' demarcated the remainder of the East-West German border between the two states. Both borders were part of the Iron Curtain.


          The wall separated East Berlin and West Berlin for 28 years, from the day construction began on August 13, 1961 until it was dismantled in 1989, and was considered to be a longtime symbol of the Iron Curtain. During this period, at least 133 people were confirmed killed trying to cross the Wall into West Berlin, according to official figures. However, a prominent victims' group claims that more than 200 people had been killed trying to flee from East to West Berlin. The GDR/East German government gave shooting orders to border guards dealing with defectors; such orders are not the same as shoot to kill orders which GDR officials have denied exist.


          When the East German government announced on November 9, 1989, after several weeks of civil unrest, that visits in West Germany and West Berlin would be permitted, crowds of East Germans climbed onto and crossed the wall, joined by West Germans on the other side in a celebratory atmosphere. Over the next few weeks, parts of the wall were chipped away by a euphoric public and by souvenir hunters; industrial equipment was later used to remove almost all of the rest of it.


          The fall of the Berlin Wall paved the way for German reunification, which was formally concluded on October 3, 1990.


          


          Background
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          After the end of World War II in Europe, what territorially remained of Nazi Germany was divided into four occupation zones (per the Potsdam Agreement), each one controlled by one of the four occupying Allied powers: the Americans, British, French and Soviets. The old capital of Berlin, as the seat of the Allied Control Council, was similarly subdivided into four sectors despite the city lying deep inside the zone of the Soviet Union. Although the intent was for the occupying powers to govern Germany together inside the 1947 borders, the advent of Cold War tension caused the French, British and American zones to be formed into the Federal Republic of Germany (and West Berlin) in 1949, excluding the Soviet zone, which then formed the German Democratic Republic (including East Berlin).


          


          Divergence of German states


          West Germany developed into a western capitalist country with a social market economy ("Soziale Marktwirtschaft" in German) and a democratic parliamentary government. Continual economic growth starting in the 1950s fuelled a 30-year " economic miracle" ("Wirtschaftswunder"). Across the inner-German border, East Germany established an authoritarian government with a Soviet-style planned economy. While West Germany became rich, many East Germans wanted to move to West Germany. The East Germans constructed the Berlin Wall to stop East Germans from fleeing. However, East German soldiers allowed West Berliners to cross into East Germany.


          


          Barrier between East and West Germany


          On 1 April 1952, East German leaders met the Soviet leader Stalin in Moscow; during the discussions Stalin's foreign minister Vyacheslav Molotov proposed that the East Germans should "introduce a system of passes for visits of West Berlin residents to the territory of East Berlin [so as to stop] free movement of Western agents" in the GDR. Stalin agreed, calling the situation "intolerable". He advised the East Germans to build up their border defenses, telling them that "The demarcation line between East and West Germany should be considered a border  and not just any border, but a dangerous one ... The Germans will guard the line of defense with their lives."


          Consequently, the border between East and West Germany was closed, and a barbed-wire fence erected. The border between East and West Berlin, however, remained open, although traffic between the Eastern and the Western sectors was somewhat restricted.


          


          Construction begins, 1961
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          On June 15, 1961, two months before the construction of the Berlin Wall started, First Secretary of the Socialist Unity Party and Staatsrat chairman Walter Ulbricht stated in an international press conference, "Niemand hat die Absicht, eine Mauer zu errichten!" (No one has the intention to erect a wall). It was the first time the colloquial term Mauer (wall) had been used in this context.


          On Saturday August 12, 1961, the leaders of East Germany attended a garden party at a government guesthouse in Dllnsee, in a wooded area to the north of East Berlin, and Walter Ulbricht signed the order to close the border and erect a Wall.


          At midnight the army, police, and units of the East German army began to close the border and by morning on Sunday August 13, 1961 the border to West Berlin had been shut. East German troops and workers had begun to tear up streets running alongside the barrier to make them impassable to most vehicles, and to install barbed wire entanglements and fences along the 156 km (97 miles) around the three western sectors and the 43 km (27 miles) which actually divided West and East Berlin. The Soviets were not directly involved.


          The barrier was built slightly inside East German territory to ensure that it did not encroach on West Berlin at any point, and was later built up into the Wall proper, the first concrete elements and large blocks being put in place on August 15. During the construction of the Wall, NVA and KdA soldiers stood in front of it with orders to shoot anyone who attempted to defect. Additionally, the whole length of the border between East and West Germany was closed with chain fences, walls, minefields, and other installations.


          Secondary response


          It was clear both that West German morale needed lifting and that there was a serious potential threat to the viability of West Berlin. If West Berlin fell after all the efforts of the Berlin Airlift, how could any of America's other allies rely on it? On the other hand, in the face of any serious Soviet threat, an enclave like West Berlin could not be defended except with nuclear weapons. As such, it was vitally important for the Americans to show the Soviets a display of strength and also placate West German and French pressure for a more serious response.


          Accordingly, General Lucius D. Clay, an anti-communist who was known to have a firm attitude towards the Soviets, was sent to Berlin with ambassadorial rank as Kennedy's special advisor. He and Vice President Lyndon B. Johnson arrived at Tempelhof Airport on the afternoon of Saturday August 19.


          They arrived in a city defended by what would soon be known as the " Berlin Brigade", which then consisted of the 2nd and 3rd Battle Groups of the 6th Infantry, with Company F, 40th Armor. The battle groups were "pentatomic" (A flatter command structure with five battle groups instead of the old three regiments with three battalions and were also equipped with tactical nuclear weapons), with 1,362 officers and men each. On August 16, Kennedy had given the order for them to be reinforced. Early on August 19, the 1st Battle Group, 18th Infantry (commanded by Col. Glover S. Johns Jr.) was alerted.


          On Sunday morning, lead elements arranged in a column of 491 vehicles and trailers carrying 1,500 men divided into five march units and left the Helmstedt-Marienborn checkpoint at 06:34. At Marienborn, the Soviet checkpoint next to Helmstedt on the West German/East German border, U.S. personnel were counted by guards. The column was 160 km (~100 miles) long, and covered 177 km (~110 miles) from Marienborn to Berlin in full battle gear, with VoPos (East German police) watching from beside trees next to the autobahn all the way along. The front of the convoy arrived at the outskirts of Berlin just before noon, to be met by Clay and Johnson, before parading through the streets of Berlin to an adoring crowd. At 04:00 on August 21, Lyndon Johnson left a visibly reassured West Berlin in the hands of Gen. Frederick O. Hartel and his brigade of 4,224 officers and men. Every three months for the next three and a half years, a new American battalion was rotated into West Berlin by autobahn to demonstrate Allied rights.


          The creation of the Wall had important implications for both German states. By stemming the exodus of people from East Germany, the East German government was able to reassert its control over the country: in spite of discontent with the wall, economic problems caused by dual currency and the black market were largely eliminated, and the economy in the east grew. However, the Wall proved a propaganda disaster for the communist bloc as a whole. Western powers used it as a symbol of communist tyranny, particularly after the shootings of would-be defectors (which were later treated as acts of murder by the reunified Germany). In 1987, Ronald Reagan gave a famous speech at the Brandenburg Gate, at which he challenged Mikhail Gorbachev to " tear down this wall". In West Germany, dismay that the Western powers had done nothing to prevent the Wall's creation led directly to the policy of Ostpolitik or rapprochement with the east, in an effort to stabilize the relationship of the two German states.


          


          Layout and modifications
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          The Wall was over 155 kilometers (96mi) long. In June 1962, work started on a second parallel fence up to 91 meters (100 yd) further into East German territory, with houses in between the fences torn down and their inhabitants relocated. A no man's land was created between the two barriers, which became widely known as the "death strip". It was paved with raked gravel, making it easy to spot footprints; it offered no cover; it was booby-trapped with tripwires; and, most importantly, it offered a clear field of fire to the watching guards. Over the years, the Wall went through four distinct phases:


          
            	Basic wire fence (1961)


            	Improved wire fence (19621965)


            	Concrete wall (19651975)


            	Grenzmauer 75 (Border Wall 75) (19751989)

          


          The "fourth-generation wall", known officially as "Sttzwandelement UL 12.11" (retaining wall element UL 12.11), was the final and most sophisticated version of the Wall. Begun in 1975 and completed about 1980, it was constructed from 45,000 separate sections of reinforced concrete, each 3.6 meters (12 ft) high and 1.2 meters (4 ft) wide, and cost 16,155,000 East German Marks or about 3,638,000 United States Dollars. The top of the wall was lined with a smooth pipe, intended to make it more difficult to scale. It was reinforced by mesh fencing, signal fencing, anti-vehicle trenches, barbed wire, dogs on long lines, " fakir beds" under balconies hanging over the "death strip", over 116 watchtowers, and 20 bunkers. This version of the Wall is the one most commonly seen in photographs, and surviving fragments of the Wall in Berlin and elsewhere around the world are generally pieces of the fourth-generation Wall. The layout came to resemble the Inner German border in most technical aspects, except the Berlin Wall had no landmines and no Spring-guns.


          


          Official crossings and usage


          There were eight border crossings between East and West Berlin, allowing visits by West Berliners, West Germans, western foreigners and Allied personnel into East Berlin, as well as visits of East German citizens into West Berlin, provided they held the necessary permit. Those crossings were restricted according to which nationality was allowed to use it (East Germans, West Germans, West Berliners, other countries). The most famous was Friedrichstrae ( Checkpoint Charlie), which was restricted to Allied personnel and non-German citizens.


          Several other border crossings existed between West Berlin and surrounding East Germany. These could be used for transit between West Germany and West Berlin, for visits by West Berliners into East Germany, for transit into countries neighbouring East Germany (Poland, Czechoslovakia, Denmark), and for visits by East Germans into West Berlin carrying a permit. After the 1972 agreements, new crossings were opened to allow West Berlin waste to be transported into East German dumps, as well as some crossings for access to West Berlin's exclaves (see Steinstcken).
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          Four motorways usable by West Germans connected West Berlin to West Germany, the most famous being Berlin-Helmstedt autobahn, which entered East German territory at the town of Helmstedt (Checkpoint Alpha) and connected to Berlin at Dreilinden (Checkpoint Bravo) in south-western Berlin. Access to West Berlin was also possible by railway (four routes) and by boat using canals and rivers.


          Westerners could cross the border at Friedrichstrae station in East Berlin and at Checkpoint Charlie. When the Wall was erected, Berlin's complex public transit networks, the S-Bahn and U-Bahn, were divided with it. Some lines were cut in half; many stations were shut down. Three Western lines traveled through brief sections of East Berlin territory, passing through eastern stations (called Geisterbahnhfe, or ghost stations) without stopping. Both the eastern and western networks converged at Friedrichstrae, which became a major crossing point for those (mostly Westerners) with permission to cross.


          


          Who could cross


          West Germans and citizens of other Western countries could in general visit East Germany. Usually this involved application of a visa at an East German embassy several weeks in advance. Visas for day trips restricted to East Berlin were issued without previous application in a simplified procedure at the border crossing. However East German authorities could refuse entry permit without stating a reason.


          West Berliners could at first not visit East Berlin or East Germany at all. All crossing points were closed to them between August 26, 1961 and December 17, 1963. In 1963 negotiations between East and West resulted a limited possibility for visits at Christmas that year ("Passierscheinregelung"). Similar very limited arrangements were made in 1964, 1965 and 1966.


          In 1971 with the Four Power Agreement on Berlin, agreements were reached that allowed West Berliners to apply for visas for East Berlin and East Germany regularly, comparable to the regulations already in force for West Germans. East German authorities could still refuse entry permits.


          East Berliners and East Germans could at first not travel to West Berlin or West Germany at all. This regulation remained in force basically until the fall of the wall, but over the years several exceptions to these rules were introduced. The most significant being:


          
            	Old age pensioners could travel to the west starting in 1964


            	Visits of relatives for important family matters


            	People who had to travel to the west for professional reasons (e.g. artists, lorry drivers etc.)

          


          However each visit had to be applied for individually and the permission was never guaranteed.


          Citizens of other East European countries were in general subject to the same prohibition to visit western countries as East Germans, even though there was variation in the applicable exception (if any) from country to country.


          Allied military personnel, officials, and diplomats were able to pass into East Berlin without passport check; likewise Soviet patrols could pass into West Berlin. This was a requirement of the post-war Four Powers Agreements.


          


          Escape attempts


          During the Wall's existence there were around 5,000 successful escapes into West Berlin. The number of people who died trying to cross the wall or as a result of the wall's existence has been controversial. The most vocal claims by Alexandra Hildebrandt, Director of the Checkpoint Charlie Museum and widow of the Museum's founder estimated the death toll to be well above 200 people while an ongoing historic research group at the Centre for Contemporary Historical Research ( ZZF) in Potsdam has confirmed 133 deaths. Guards were told by East German authorities that people attempting to cross the wall were criminals and needed to be shot: "Do not hesitate to use your firearm, not even when the border is breached in the company of women and children, which is a tactic the traitors have often used," they said.
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          Early successful escapes involved people jumping the initial barbed wire or leaping out of apartment windows along the line but these ended as the wall was fortified. In order to solve these simple escape attempts, East German authorities no longer permitted Apartments near the wall to be occupied and any building near the wall had to have their windows boarded up. On August 15, 1961, Conrad Schumann was the first East German border guard to escape by jumping the barbed wire to West Berlin. Later successful escape attempts included long tunnels, waiting for favorable winds and taking a hot air balloon, sliding along aerial wires, flying ultralights, and in one instance, simply driving a sports car at full speed through the basic, initial fortifications. When a metal beam was placed at checkpoints to prevent this kind of escape, up to four people (two in the front seats and possibly two in the boot) drove under the bar in a sports car that had been modified to allow the roof and wind screen to come away when it made contact with the beam. They simply lay flat and kept driving forward. This issue was rectified with zig-zagging roads at checkpoints.


          Another airborne escape was by Thomas Krger, who landed a Zlin Z-42M light aircraft of the Gesellschaft fr Sport und Technik, an East German youth military training organization, at RAF Gatow. His aircraft, registration DDR-WOH, was dismantled and returned to the East Germans by road, complete with humorous slogans painted on by RAF Airmen such as "Wish you were here" and "Come back soon". DDR-WOH is still flying today, but under the registration D-EWOH.


          If an escapee was wounded in a crossing attempt and lay on the death strip, no matter how close they were to the Western wall, they could not be rescued for fear of triggering engaging fire from the 'Grepos', the East Berlin border guards. The guards often let fugitives bleed to death in the middle of this ground, like in the most notorious failed attempt, that of Peter Fechter (aged 18). He was shot and bled to death in full view of the western media, on August 17, 1962. The last person to be killed while trying to cross the border was Chris Gueffroy on February 6, 1989.


          


          The Fall, 1989
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          On August 23, 1989, communist Hungary removed its border restrictions with Austria, and in September more than 13,000 East German tourists in Hungary escaped to Austria. Mass demonstrations against the government in East Germany began in October 1989. The long-time leader of East Germany, Erich Honecker, resigned on October 18, 1989, and was replaced by Egon Krenz a few days later. Honecker had predicted in January of that year that the wall would stand for a "hundred more years" if the conditions which had caused its construction did not change.


          Protest demonstrations broke out all over East Germany in September 1989. Initially, they were of people wanting to leave to the West, chanting "Wir wollen raus!" ("We want out!"). Then protestors began to chant "Wir bleiben hier", ("We're staying here!"). This was the start of what East Germans generally call the "Peaceful Revolution" of late 1989. The protestors wanted to create " socialism with a human face," and by November 4, 1989, the protests had swelled significantly, with a million people gathered that day in Alexanderplatz in East Berlin.


          Meanwhile the wave of refugees leaving East Germany for the West had increased and had found its way through Czechoslovakia, tolerated by the new Krenz government and in agreement with the communist Czechoslovak government. In order to ease the complications, the politburo led by Krenz decided on November 9, 1989, to allow refugees to exit directly through crossing points between East Germany and West Germany, including West Berlin. On the same day, the ministerial administration modified the proposal to include private travel. The new regulations were to take effect on November 10. Gnter Schabowski, the East German Minister of Propaganda, had the task of announcing this; however he had been on vacation prior to this decision and had not been fully updated. Shortly before a press conference on November 9, 1989, he was handed a note that said that East Berliners would be allowed to cross the border with proper permission but given no further instructions on how to handle the information. These regulations had only been completed a few hours earlier and were to take effect the following day, so as to allow time to inform the border guards. However, nobody had informed Schabowski. He read the note out loud at the end of the conference and when asked when the regulations would come into effect, he assumed it would be the same day based on the wording of the note and replied "As far as I know effective immediately, without delay". After further questions from journalists he confirmed that the regulations included the border crossings towards West Berlin, which he had not mentioned until then.


          Tens of thousands of East Berliners heard Schabowski's statement live on East German television and flooded the checkpoints in the Wall demanding entry into West Berlin. The surprised and overwhelmed border guards made many hectic telephone calls to their superiors, but it became clear that there was no one among the East German authorities who would dare to take personal responsibility for issuing orders to use lethal force, so there was no way for the vastly outnumbered soldiers to hold back the huge crowd of East German citizens. In face of the growing crowd, the guards finally yielded, opening the checkpoints and allowing people through with little or no identity checking. Ecstatic East Berliners were soon greeted by West Berliners on the other side in a celebratory atmosphere. November 9 is thus considered the date the Wall fell. In the days and weeks that followed, people came to the wall with sledgehammers in order to chip off souvenirs, demolishing lengthy parts of it in the process. These people were nicknamed "Mauerspechte" (wall woodpeckers).
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          The East German regime announced the opening of ten new border crossings the following weekend, including some in symbolic locations ( Potsdamer Platz, Glienicker Brcke, Bernauer Strae). Crowds on both sides waited there for hours, cheering at the bulldozers who took parts of the Wall away to reinstate old roads. Photos and television footage of these events is sometimes mislabelled "dismantling of the Wall", even though it was merely the construction of new crossings. New border crossings continued to be opened through summer 1990, including the Brandenburg Gate on December 22, 1989.


          West Germans and West Berliners were allowed visa-free travel starting December 23, 1989. Until then they could only visit East Germany and East Berlin under restrictive conditions that involved application for a visa several days or weeks in advance, and obligatory exchange of at least 25 DM per day of their planned stay, all of which hindered spontaneous visits. Thus, in the weeks between November 9 and December 23, East Germans could travel "more freely" than Westerners.
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          Technically the Wall remained guarded for some time after November 9, though at a decreasing intensity. In the first months, the East German military even tried to repair some of the damages done by the "wall peckers". Gradually these attempts ceased, and guards became more lax, tolerating the increasing demolitions and "unauthorised" border crossing through the holes. On June 13, 1990, the official dismantling of the Wall by the East German military began in Bernauer Strae. On July 1, the day East Germany adopted the West German currency, all border controls ceased, although the inter-German border had become meaningless for some time before that. The dismantling continued to be carried out by military units (after unification under the Bundeswehr) and lasted until November 1991. Only a few short sections and watchtowers were left standing as memorials.


          The fall of the Wall was the first step toward German reunification, which was formally concluded on October 3, 1990.


          


          Celebrations


          


          On December 25, 1989, Leonard Bernstein gave a concert in Berlin celebrating the end of the Wall, including Beethoven's 9th symphony ( Ode to Joy) with the word "Joy" (Freude) changed to "Freedom" (Freiheit) in the text sung. The orchestra and chorus were drawn from both East and West Germany, as well as the United Kingdom, France, the Soviet Union, and the United States.


          Roger Waters performed the Pink Floyd album The Wall in Potsdamer Platz on 21 July 1990, with guests including Scorpions, Bryan Adams, Sinad O'Connor, Thomas Dolby, Joni Mitchell, Marianne Faithfull and Van Morrison. David Hasselhoff performed his song "Looking for Freedom", which was very popular in Germany at that time, standing on the Berlin wall.


          Some believe November 9 would have made a suitable German National Holiday, since it both marks the emotional apogee of East Germany's peaceful revolution and is also the date of the declaration of the first German republic, the Weimar Republic, in 1918. However, November 9 is also the anniversary of the 1923 Beer Hall Putsch and the infamous Kristallnacht pogroms of 1938 and, therefore, October 3 was chosen instead. Part of this decision was that the East German government wanted to conclude reunification before East Germany could celebrate a 41st anniversary on October 7, 1990.


          


          Legacy
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          Little is left of the Wall at its original site, which was destroyed almost everywhere. Three long sections are still standing: an 80-meter (263 ft) piece of the "first (westernmost) wall" at the site of the former Gestapo headquarter half way between Checkpoint Charlie and Potsdamer Platz; a longer section of the "second (easternmost) wall" along the Spree River near the Oberbaumbrcke nicknamed East Side Gallery; and a third section with hints of the full installation, but partly reconstructed, in the north at Bernauer Strae, which was turned into a memorial in 1999. Some other isolated fragments and a few watchtowers also remain in various parts of the city. None still accurately represent the Wall's original appearance. They are badly damaged by souvenir seekers, and fragments of the Wall both with and without certificates of authenticity are a staple on the online auction service eBay as well as German souvenir shops. Moreover, the eastern side is covered in graffiti that did not exist while the Wall was guarded by the armed soldiers of East Germany. Previously, graffiti appeared only on the western side. Along the tourist areas of the city centre, the city government has marked the location of the former wall by a row of cobblestones in the street. In most places only the "first" wall is marked, except near Potsdamer Platz where the stretch of both walls is marked, giving visitors an impression of the dimension of the barrier system. Pieces of the wall were taken and sold around the world.


          


          Museum


          Fifteen years after the fall, a private museum rebuilt a 200-metre (656 ft) section close to Checkpoint Charlie, although not in the location of the original wall. They also raised more than 1,000 crosses in memory of those who died attempting to flee to the West. The memorial was installed in October 2004 and demolished in July 2005.


          


          Cultural differences


          Even now, some years after reunification, there is still talk in Germany of cultural differences between East and West Germans (colloquially Ossis and Wessis), sometimes described as "Mauer im Kopf" ("The wall in the head"). A September 2004 poll found that 25% of West Germans and 12% of East Germans wished that East Germany and West Germany were again cut off by the Berlin Wall.
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              	Motto:"Quo Fata Ferunt"(Latin)
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              Hail to Bermuda (unofficial)
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              	Capital

              (and largest city)

              	Hamilton

            


            
              	Official languages

              	English
            


            
              	Ethnic groups

              	West African, British, Portuguese
            


            
              	Demonym

              	Bermudian
            


            
              	Government

              	British Overseas Territory
            


            
              	-

              	Monarch

              	Queen Elizabeth II
            


            
              	-

              	Governor

              	Sir Richard Gozney
            


            
              	-

              	Premier

              	Ewart Brown
            


            
              	Area
            


            
              	-

              	Total

              	53.3km( 224th)

              20.6 sqmi
            


            
              	-

              	Water(%)

              	26%
            


            
              	Population
            


            
              	-

              	2007estimate

              	66,163( 205th1)
            


            
              	-

              	Density

              	1,239/km( 8th)

              3,196/sqmi
            


            
              	GDP( PPP)

              	2005estimate
            


            
              	-

              	Total

              	$4.857 billion( 165th)
            


            
              	-

              	Per capita

              	$76,403( 1st)
            


            
              	HDI(2003)

              	n/a(n/a)( n/a)
            


            
              	Currency

              	Bermudian dollar2 ( BMD)
            


            
              	Time zone

              	Atlantic ( UTC-4)
            


            
              	Internet TLD

              	.bm
            


            
              	Calling code

              	+1 441
            


            
              	1

              	Rank based on 2005 figures.
            


            
              	2

              	On par with US dollar.
            

          


          Bermuda (officially, The Bermuda Islands or The Somers Isles) is a British overseas territory in the North Atlantic Ocean. Located off the east coast of the United States, it is situated around 1770 kilometres (1,100mi) northeast of Miami, Florida, and 1350 kilometres (840mi) south of Halifax, Nova Scotia, Canada. The nearest landmass is Cape Hatteras, North Carolina, about 1030 kilometres (640mi) west-northwest. It is the oldest and most populous remaining British overseas territory, settled by England a century before the Acts of Union created the United Kingdom.


          Although commonly referred to in the singular, the territory consists of approximately 138 islands, with a total area of 53.3 square kilometres (20.6sqmi). Compiling a list of these islands is often complicated, as many have more than one name (as does the entire archipelago, which, in addition to its two official names, has historically been known as "La Garza", "Virgineola", and the "Isle of Devils"). Despite the limited land mass, there has also been a tendency for place names to be repeated; there are, for instance, two islands named "Long Island", three bays known as "Long Bay", and " St. George's Town" is located on " St. George's Island" within " St. George's Parish" (each known as St. George's), whereas Bermuda's capital, the "City of Hamilton", lies in Pembroke Parish, not in "Hamilton Parish", on the largest island, "Main Island", which itself is sometimes called "Bermuda".


          Bermuda has a highly affluent economy, with a large financial sector and tourism industry giving it the world's highest GDP per capita in 2005. It has a subtropical climate, beaches with pink sand, and cerulean blue ocean.
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          History


          Bermuda was discovered by Europeans in the early 1500s, probably in 1503, according to some sources. It was certainly known by 1511, when Peter Martyr d'Anghiera published his Legatio Babylonica, which mentioned Bermuda, and the island was also included on Spanish charts of this year. The discovery is attributed to a Spanish explorer, Juan de Bermdez. Both Spanish and Portuguese ships used the islands as a replenishment spot for fresh meat and water, but legends of spirits and devils, now thought to have stemmed only from the callings of raucous birds (most likely the Bermuda Petrel, or Cahow), and of perpetual, storm-wracked conditions (most early visitors arrived under such conditions), kept them from attempting any permanent settlement on the Isle of Devils.


          Bermdez and Gonzalo Fernndez de Oviedo ventured to Bermuda in 1514 or 1515 with the intention to drop off a breeding stock of hogs on the island as a future stock of fresh meat for passing ships. However, the inclement weather prevented them from landing.


          Some years later, a Portuguese ship on the way home from San Domingo wedged itself between two rocks on the reef. The crew tried to salvage as much as they could and spent the next four months building a new hull from Bermuda cedar to return to their initial departure point. One of these stranded sailors is most likely the person who carved the initials "R" and "P", "1543" into Spanish Rock. The initials probably stood for "Rex Portugaline" and later were incorrectly attributed to the Spanish, leading to the misnaming of this rocky outcrop of Bermuda.


          For the next century, the island is believed to have been visited frequently but not permanently settled. The first two British colonies in Virginia had failed, and a more determined effort was initiated by King James I of England (and VI of Scotland), who granted a Royal Charter to The Virginia Company. In 1609, a flotilla of ships left England under the Company's Admiral, Sir George Somers, to relieve the colony of Jamestown, settled two years before. Somers had previous experience sailing with both Sir Francis Drake and Sir Walter Raleigh. The flotilla was broken up by a storm, and the flagship, the Sea Venture, was wrecked off Bermuda (as depicted on the territory's Coat of Arms), leaving the survivors in possession of a new territory. (William Shakespeare's play The Tempest is thought to have been inspired by William Strachey's account of this shipwreck.) The island was claimed for the English Crown, and the charter of the Virginia Company was extended to include it. In 1615, the colony was passed to a new company, the Somers Isles Company (The Somers Isles remains an official name for the colony), formed by the same shareholders. The close ties with Virginia were commemorated even after Bermuda's separation by reference to the archipelago in many Virginian place names, such as Bermuda City, and Bermuda Hundred. The first British coins in America were struck here.
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          Most of the survivors of the Sea Venture had carried on to Jamestown in 1610 aboard two Bermuda-built ships. Among these was John Rolfe, who left a wife and child buried in Bermuda, but in Jamestown would marry Pocahontas, a daughter of Powhatan. Rolfe was also single-handedly responsible for beginning Virginia's tobacco industry (the economic basis of the colony had been intended to be lumber). Intentional settlement of Bermuda began with the arrival of the Plough, in 1612.


          With its limited land area, Bermuda has had difficulty since then with its population growth. In the first two centuries of settlement, it relied on steady emigration to keep the population manageable. Before the American Revolution, more than ten thousand Bermudians emigrated, primarily to the American South, where Great Britain was displacing Spain as the dominant European imperial power. A steady trickle of outward migration continued as, by the end of the 18th century, with seafaring being the only real industry, at least a third of the island's manpower was at sea at any one time. This limited land area and resources led to the creation of what may have been the earliest conservation laws of the New World, when in 1616 and 1620 Acts were passed banning the hunting of certain birds and young tortoises


          In 1649, the English Civil War raged and King Charles I was beheaded in Whitehall, London. The execution resulted in the outbreak of a Bermudian Civil War; it was ended by embodied militias. This created a strong sense of devotion to the crown for the majority of colonists and it forced those who would not swear allegiance, such as Puritans and Independents, into exile in the Bahamas.


          In the 17th century, the Somers Isles Company suppressed shipbuilding as it needed Bermudians to farm if it were to generate income from the land. Agricultural production met with only limited success, however. The Bermuda cedar boxes used to ship tobacco to England were reportedly worth more than their contents. The colony of Virginia far surpassed Bermuda in both quality and quantity of tobacco produced. After the dissolution of the Somers Isle Company, Bermudians rapidly abandoned agriculture for shipbuilding, replanting farmland with the native juniper ( Juniperus bermudiana, also called Bermuda cedar) trees that grew thickly over the whole island. Establishing effective control over the Turks Islands, Bermudians deforested their landscape to begin the salt trade that would become the world's largest, and remained the cornerstone of Bermuda's economy for the next century. Bermudian sailors would turn their hands to far more trades than supplying salt, however. Whaling, privateering, and the merchant trade were all pursued vigorously. Vessels would sail the normal shipping routes, but had to engage an enemy vessel no matter the size or strength, and as a result many ships were destroyed. The Bermuda sloop became highly regarded for its speed and manoeuvrability. In fact it was the Bermuda sloop HMS Pickle, one of the fastest vessels in the Royal Navy, that brought the news of the victory at Trafalgar and the death of Admiral Nelson back to England.
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          After the American Revolution, the Royal Navy began improving the harbours and built the large dockyard on Ireland Island, in the west of the chain, as its principal naval base guarding the western Atlantic Ocean shipping lanes. During the American War of 1812, the British attacks on Washington D.C. and the Chesapeake, that would result in the writing of " The Star-Spangled Banner", were planned and launched from Bermuda, the Royal Navy's 'North American Station'. It was here that the British soldiers assembled before being sent to attack Baltimore and Washington. In 1816, Bermuda's Royal Naval Dockyard was fortified against possible US attacks by James Arnold. Arnold was the son of famed US traitor Benedict Arnold. Today, the "Maritime Museum" occupies on the Keep of the Royal Naval Dockyard, including the Commissioner's House, and exhibits artifacts of the base's military history.


          As a result of Bermuda's proximity to the southeastern U.S. coast, it was regularly used by Confederate States blockade runners during the American Civil War to evade Union naval vessels and bring desperately needed war goods to the South from England. The old Globe Hotel in St. George's, which was a centre of intrigue for Confederate agents, is preserved as a museum open to the public.


          In the early 20th century, as modern transport and communication systems developed, Bermuda became a popular destination for wealthy American, Canadian and British tourists. In addition, the Smoot-Hawley Tariff Act enacted by the United States against its trading partners in 1930 cut off Bermuda's once-thriving agricultural export trade (primarily fresh vegetables to the US) spurring the overseas territory to develop its tourist industry, which is second behind international business in terms of economic importance to the island. In 1949, Henry Vassey, then Chairman of the Bermuda Trade Development Board, urged the House of Assembly of Bermuda to pursue a political union with Canada. Four Methodist Church congregations in Bermuda are part of The United Church of Canada, forming Bermuda Presbytery of the United Church's Maritime Conference headquartered in Sackville, New Brunswick, Canada.


          


          Politics
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          Executive authority in Bermuda is vested in The Queen and is exercised on her behalf by the Governor. The governor is appointed by the Queen on the advice of the British Government. The current governor is Sir Richard Hugh Turton Gozney KCMG; he was sworn-in on December 12, 2007. There is also a Deputy Governor (currently Mark Andrew Capes JP). Defence and foreign affairs remain the responsibility of the United Kingdom, which also retains responsibility to ensure good government. It must approve any changes to the Constitution of Bermuda. Bermuda now exists as an overseas territory of Britain, but it is the oldest British colony. In 1620, a Royal Assent granted Bermuda limited self-governance, thus making Bermuda's Parliament the fifth oldest in the world, behind only England, the Isle of Man, Iceland and Poland


          The Constitution of Bermuda came into force on June 1, 1967 and has been amended in 1989 and 2003. The head of government is the premier. A cabinet is nominated by the premier and appointed officially by the governor. The legislative branch consists of a bicameral parliament modeled on the Westminster system. The Senate is the upper house consisting of eleven members appointed by the governor on the advice of the premier and the leader of the opposition. The House of Assembly, or lower house, has thirty-six members elected by the eligible voting populace in secret ballot to represent geographically defined constituencies. Elections must be called at no more than five-year intervals. The Progressive Labour Party won the most recent general election held on December 18, 2007, winning 22 of 36 seats in the House of Assembly.


          Following his victory over former Premier Alex Scott at the Progressive Labour Party delegates' conference in October 2006, the current premier is Ewart Brown. The United Bermuda Party serves in opposition. The Progressive Labour Party leadership favours independence from the United Kingdom, although polls have indicated that this is not supported by the population. While a referendum in 1995 on independence was defeated by a substantial margin, the Bermuda Industrial Union and the Progressive Labour Party (then in the Opposition) had called for a boycott of the referendum, having an unquantified impact on the result.


          There are few accredited diplomats in Bermuda. The United States maintains the largest diplomatic mission in Bermuda - comprising both the United States Consulate and the U.S. Customs and Border Protection Services at the Bermuda International Airport. U.S. Consul General Gregory W. Slayton is the U.S. Chief of Mission in Bermuda. Given that the United States is by far Bermuda's largest trading partner - providing over 71% of total imports, 85% of tourist visitors while there is an estimated $163 billion of U.S. capital in the Bermuda insurance/re-insurance industry alone - and the fact that an estimated 5% of Bermuda residents are U.S. citizens which represents 14% of all foreign born persons - American diplomatic presence is seen as an important element in the Bermuda political landscape.


          


          Parishes and municipalities
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          Bermuda is divided into nine parishes and two municipalities.


          Bermuda's nine parishes:


          
            	Devonshire


            	Hamilton


            	Paget


            	Pembroke


            	St George's


            	Sandys


            	Smith's


            	Southampton


            	Warwick

          


          Bermuda's two incorporated municipalities:


          
            	Hamilton (city)


            	St. George's (town)

          


          Bermuda's two unincorporated municipalities:


          
            	Flatts Village


            	Somerset Village

          


          


          Military
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          Once known as the Gibraltar of the West, the defence of Bermuda remains the responsibility of the British government. Until the American Revolutionary War, following which Bermuda became the Royal Navy's Western Atlantic headquarters, the Bermuda government had maintained militia for the defence of the colony. Once the Royal Navy established a base and dockyard defended by regular soldiers, however, these militias became superfluous and were disbanded following the War of 1812. At the end of the 19th century, the colony did raise volunteer units to form a reserve for the military garrison.


          Due to its strategic location in the North Atlantic Ocean, Bermuda was vital to the Allies' war effort during both World Wars of the 20th century, serving as a marshalling point for trans-Atlantic convoys, as well as a naval and air base (during the Second World War).


          In May 1940, the U.S. requested base rights in Bermuda from the United Kingdom, but British Prime Minister Winston Churchill was initially unwilling to accede to the American request without getting something in return. In September, 1940, as part of the Destroyers for Bases Agreement, the United Kingdom granted the U.S. base rights in Bermuda. Bermuda and Newfoundland were not originally included in the agreement, but both were added to it, with no war material received in exchange. However, one of the terms of the agreement was that the airfield the US Army was to build in Bermuda would be used jointly by the US and the UK (which it was for the duration of the war, with RAF Transport Command relocating there from Darrell's Island in 1943). Construction began in 1941 of two airbases consisting of 5.8km (2mi, 1,400 acres) of land, largely reclaimed from the sea. For many years, Bermuda's bases were used by U.S. Air Force and, later, U.S. Navy planes patrolling the Atlantic for enemy submarines, first German and, later, Soviet. Although leased for 99 years, U.S. forces withdrew in 1995, as part of the wave of base closures following the end of the Cold War.


          Canada, which had operated a war-time naval base, HMCS Somers Isles, on the old Royal Navy base at Convict Bay, St. George's, also established a radio-listening post at Daniel's Head, in the West End of the islands during this time.


          


          In the 1950s, after the end of World War II, the Royal Naval dockyard and the military garrison were closed. A small supply base continued to operate within the dockyard area until it, too, was closed in 1995, along with the American and Canadian bases.


          In both World War I and World War II, Bermudians served in the British armed forces. Amongst the latter was Major-General Glyn Charles Anglim Gilbert, Bermuda's highest ranking soldier. After the war, he was instrumental in developing the Bermuda Regiment. A number of other Bermudians and children of Bermudians had preceded him into senior ranks, including Bahamian-born Admiral Lord Gambier, and Bermudian-born Royal Marines Brigadier Harvey, who, when promoted to that rank at age 39, following his wounding at the Anzio landings, became the youngest-ever Royal Marine Brigadier. The Cenotaph in front of the Cabinet Building (in Hamilton) was erected in tribute to Bermuda's Great War dead (the tribute was later extended to Bermuda's Second World War dead) and is the site of the annual Remembrance Day commemoration (see photo, above).


          Today, the only military unit remaining in Bermuda is the Bermuda Regiment, an amalgam of the voluntary units originally formed toward the end of the 19th century. Although the Regiment consists of 'voluntary units' there still exists conscription in which balloted males are required to serve for three years, two months part time, once they turn eighteen.


          


          Role in International Relations


          As an Overseas Territory of the United Kingdom, Bermuda has no seat in the United Nations and is represented by the UK in foreign affairs. Bermuda's close proximity to the United States has made it the site of past summit conferences between British Prime Ministers and U.S. Presidents. The first summit was held in December, 1953, at the insistence of Prime Minister Winston Churchill to discuss relations with the Soviet Union during the Cold War. Participants at the conference included Churchill, U.S. President Dwight D. Eisenhower, and French Premier Joseph Laniel. In 1957, a second summit conference was held, this time Harold Macmillan was the British Prime Minister and he arrived earlier than President Eisenhower to make it clear that they were meeting on British territory, as tensions were still high regarding the conflict over the Suez Canal in the previous year. It was said the two discussed the general situation of the world. Macmillan would return in 1961 for the third summit with President John F. Kennedy, who was familiar with Bermuda having made numerous personal visits. The meeting was called to discuss the Cold War tensions arising from construction of the Berlin Wall. The most recent summit conference in Bermuda between the two powers occurred in 1971, when British Prime Minister Edward Heath met U.S. President Richard Nixon..


          


          Geography
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          Bermuda is located in the North Atlantic Ocean, roughly 580 nautical miles (1070 km, 670 mi) east-southeast of Cape Hatteras on the Outer Banks of North Carolina and roughly 590 nautical miles (1100 km, 690 mi) southeast of Martha's Vineyard. The island lies due east of Fripp Island, South Carolina. It has 103km (64mi) of coastline. There are two incorporated municipalities in Bermuda: the City of Hamilton and the Town of St. George. Bermuda is divided into various "parishes", in which there are some localities called "villages", such as Flatts Village, Tucker's Town and Somerset Village.


          Although Bermuda's latitude is similar to that of Savannah, Georgia, it is much warmer in winter, and slightly cooler in summer. Its subtropical climate is warmed by the nearby Gulf Stream, thanks to the westerlies, which carry warm, humid air eastwards over Bermuda, helping to keep winter temperatures above freezing. The climate is humid and, as a result, the summertime heat index can be high, even though mid-August temperatures rarely exceed 30 C (86 F). Winters are mild, with average daytime temperatures in January and February around 20C (68F), although cold fronts, which dominate the local weather for most of the year, bring arctic air masses that can result in rapid temperature drops. Atlantic winter storms, often associated with these cold fronts, can produce powerful, gusting winds and heavy rain. Factoring in the wind chill, the felt air temperature in winter can fall below freezing, 0C (32F), even though the actual temperature rarely drops below 10C (50F).


          The only source of fresh water in Bermuda is rainfall, which is collected on roofs and catchments (or drawn from underground lenses) and stored in tanks. Each dwelling usually has at least one of these tanks forming part of its foundation.


          


          Economy


          Bermuda's currency is the Bermudian dollar, which is pegged to the US dollar. US notes and coins are used interchangeably with Bermudian notes and coins within the islands for most practical purposes; however, banks levy a small exchange rate for the purchase of US dollars with Bermudian dollars. Bermudian notes carry the image of HM Queen Elizabeth II. The Bermuda Monetary Authority is the issuing authority for all banknotes and coins, as well as being responsible for the regulation of financial institutions. There is a permanent exhibition of Bermuda notes and coins at the Royal Naval Dockyard Museum.


          Bermuda's per-capita income is approximately 50% higher than that of the United States; according to the Bermuda Government's Economic Statistics Division, Bermuda's GDP was $4.857 billion in 2005, or $76,403 per-capita, giving Bermuda the highest GDP per capita in the world.


          The affordability of housing has become a prominent issue over the past few years. The CIA World Factbook lists the average cost of a house in June 2003 as $976,000, while real estate agencies have claimed that this figure had risen to $1.6 million by 2006, and to $1.845 million by early 2007, though such high figures have been disputed.


          Bermuda is an Offshore financial centre, which results from its low direct taxation on personal or corporate income. The local tax system is based upon import duties, payroll taxes and consumption taxes. The legal system is derived from that of the United Kingdom, with recourse to English courts of final appeal.


          As the offshore domicile of many foreign companies, Bermuda has a highly-developed international business economy; it is a financial exporter of financial services (primarily insurance, reinsurance, investment funds and special purpose vehicles (SPV) ).


          Large numbers of leading international insurance companies are based in Bermuda making the territory one of the world's largest reinsurance centres. Those internationally owned and operated businesses that are physically based in Bermuda - of which there are around four hundred - are represented by the Association of Bermuda International Companies (ABIC). In total, over 1,500 exempted or international companies are currently registered with the Registrar of Companies in Bermuda.


          Thanks to its favourable tax regime and a highly reactive regulatory framework Bermuda is the domicile of choice for the implementation of insurance related innovative solutions also known as Alternative Risk Transfer (ART). ART includes captive insurances, Finite Risk insurance and insurance securitisation such as Cat bonds.


          The Bermuda Stock Exchange (BSX) first established in 1971 is now the world's largest fully electronic offshore securities market, with a current market capitalisation (excluding mutual funds) in excess of US$ 330 billion. There are four hundred securities listed on the stock exchange, of which almost three hundred are offshore funds and alternative investment structures, attracted by Bermuda's regulatory environment. The Exchange specialises in listing and trading of capital market instruments such as equities, debt issues, funds (including Hedge Fund structures) and depository receipt programmes.


          The BSX is a full member of the World Federation of Exchanges and is located in an OECD member nation. It also has Approved Stock Exchange status under Australias Foreign Investment Fund (FIF) taxation rules and Designated Investment Exchange status by the UK's Financial Services Authority.


          Tourism is Bermuda's second largest industry, with the island attracting over one-half million visitors annually, of whom more than 80% are from the United States. Other significant sources of visitors are Canada and the United Kingdom. Tourists arrive either by cruise ship or by air at Bermuda International Airport, the only airport on the island.


          


          Education


          The Bermuda Education Act 1996 requires that only three categories of schools can operate in the Bermuda Education system:


          
            	aided school, has all or a part of its property vested in a body of trustees or board of governors and is partially maintained by public funding or, since 1965 and the desegregation of schools, has received a grant-in-aid out of public funds.

          


          
            	maintained school, has the whole of its property belonging to the Government and is fully maintained by public funds.

          


          
            	private school, not maintained by public funds and has not, since 1965 and the desegregation of schools, received any capital grant-in-aid out of public funds. The private school sector consists of 6 traditional private schools, two of which are religious schools, and the remaining four are secular with one of these being a single gender school. Also, within the private sector there are a number of home schools which must be registered with the government and receive minimal government regulation. The only boys school opened its doors to girls in the 1990s and in 1996, one of the maintained public schools became a private school.

          


          Prior to 1965, the Bermuda school system was racially segregated and when the desegregation of schools was enacted in 1965, two of the formally maintained white schools and both single gender schools opted to become private schools. The rest became part of the public school system and were either aided or maintained.


          At present there are 26 schools in the Bermuda Public School System, eighteen of which are primary schools, five are middle schools, two senior schools and one special school. There is also an Alternative Programme provided for students with behavioural challenges who cannot function in the public mainstream. There are two aided primary schools, two aided middle schools and one aided senior school.


          For higher education, the Bermuda College offers various associate degrees and other certificate programmes. Bermuda does not have any four-year colleges or universities.


          


          Sightseeing and attractions
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          Renowned for its pink sand beaches and natural beauty, Bermuda offers a number of other attractions, as well. Historic St. George's is a designated World Heritage Site. Scuba divers can explore numerous wrecks and coral reefs in relatively shallow water (typically 3040ft/912m in depth) with virtually unlimited visibility. Many nearby reefs are readily accessible from shore by snorkellers, especially at Church Bay.


          Bermuda's most popular visitor attraction is the Royal Navy Dockyard and Museum. Other attractions include the Bermuda Aquarium, Museum and Zoo, Bermuda Underwater Exploration Institute, the Botanical Gardens, lighthouses, and the Crystal Caves with its impressive stalactites and underground saltwater pools.


          It is not possible to rent a car on the island; however, visitors can hire scooters for use as private transport, or use public transport.


          


          Arts and culture


          Bermuda's culture is a mixture of the various sources of its population, though little trace remains of the various Native American, Spanish-Caribbean, African, Irish or Scots cultures that would have been evident in the 17th century, with Anglo-Saxon culture becoming dominant. Today, the only language other than English that is spoken by any substantial part of the population is actually Portuguese, following one hundred and sixty years of immigration from Portuguese Atlantic islands (primarily the Azores, though also from Madeira and the Cape Verde Islands). There are strong British influences, together with Afro-Caribbean. A second wave of immigration from the West Indies has been sustained throughout the 20th century, although, unlike the Africans who immigrated from that area as indentured servants (or who were imported as slaves) in the 17th century, the more recent arrivals have mostly come from English speaking countries (albeit, most of the West Indian islands whose populations now speak English were then part of the Spanish Empire). This new infusion of West Indians has both accelerated social and political change, and diversified Bermuda's culture. West Indian musicians introduced calypso music when Bermuda's tourist industry was expanded with the increase of visitors brought by post Second World War aviation. While calypso music appealed more to the visitors than to the locals, Reggae has been embraced since the 1970s with the influx of Jamaican immigration.


          Bermuda's literary history was largely limited to non-Bermudian writers commenting on the island. In the 20th century, a large number of books were written and published locally, though few were aimed at a wider market than Bermuda (most of these being scholarly reference books, rather than creative writing). One Bermudian novelist, Brian Burland, has achieved a degree of success and acclaim internationally, although the first (and undoubtedly the most important, historically) notable book credited to a Bermudian was the History of Mary Prince, a slave narrative by a Bermudian woman, Mary Prince, which helped to end slavery in the British Empire. Bermuda's proximity to the United States means that many aspects of US culture are reflected or incorporated into Bermudian culture. Many non-Bermudian writers have also made Bermuda their home, or have had homes here, including A.J. Cronin and F. Van Wyck Mason, who wrote on Bermudian subjects.


          Dance and music are important in Bermuda. The dances of the colourful Gombey Dancers, seen at many events, were influenced by imported Native American and African slaves.


          Bermuda has produced, or been home, to actors (such as Earl Cameron, Diana Dill, and most famously, Michael Douglas and Catherine Zeta-Jones). Noted musicians have included local icons The Talbot Brothers, who performed for many decades in both Bermuda and The United States (and appearing on Ed Sullivan's televised variety show), jazz pianist Lance Hayward, pop singer Heather Nova and more recently dancehall artist Collie Buddz. In 1979, Gina Swainson was crowned " Miss World".


          Every year Bermuda hosts an international film festival, which shows many independent and interesting films. One of the festival's founders is film producer and director Arthur Rankin, Jr., co-founder of the Rankin/Bass production company.


          Bermuda watercolours painted by local artists are sold at various galleries and elaborately hand-carved cedar sculptures are another speciality. One such 7ft (2.1m) sculpture created by Bermudian artisan Chesley Trott is on display at the airport's baggage claim area. Local artwork may also be viewed at several galleries around the island. Alfred Birdsey was one of the more famous and talented watercolourists, his impressionistic landscapes of Hamilton, St. George's and the surrounding sailboats, homes, and bays of Bermuda are world-renowned. He also painted some sailboat artwork that was used to promote the America's Cup when it is sailed from Newport, Rhode Island, USA to Bermuda.


          Every Easter, Bermudians of all ages build kites, usually of a traditional Bermudian type, which are flown to symbolize Christ's ascent. A Bermudian kite is made to geometric designs, quite colourful, and is an art form as much as a recreational tool. Despite this, Bermudian kites are very airworthy, holding world records for altitude and duration of flight.


          


          Sports


          


          Sport is a popular pastime in Bermuda, especially sailing, cricket, golf, football (soccer), and rugby.


          Bermuda's national cricket team participated in the Cricket World Cup 2007 in the West Indies. Their most famous player is a 130 kg (290 lbs, 20 stone) police officer named Dwayne Leverock. He took a catch against India on the 20 March 2007. However, they now hold the world record for conceding the highest number of runs ever in the history of the World Cup. They conceded 413 runs in a 50 overs, one-day international, game against India. Also very well known is David Hemp, who is the current Glamorgan captain in English first class cricket. The annual "Cup Match" cricket tournament between rival parishes St. George's in the east and Somerset in the west is the occasion for a popular national holiday.


          Bermuda has the world's highest acreage of golf courses as a percentage of its total landmass. In 2007 Bermuda hosted the 25th PGA Grand Slam of Golf. This 36-hole event was held on October 16-17, 2007, at the Mid Ocean Club in Tucker's Town. This season ending tournament is between only four golfers - the winners of the Masters, U.S. Open, British Open and PGA Championship. The event returns to Bermuda again in 2008.
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          The Government announced in 2006 that it will provide substantial financial support to Bermuda's cricket and football teams. Bermuda's most prominent footballers include Clyde Best and Shaun Goater. In 2006, the Bermuda Hogges were formed as the nation's first professional football team in order to raise the standard of play for the Bermuda national football team. The team plays in the United Soccer Leagues Second Division.


          Sailing, fishing, and equestrian sports are popular with both residents and visitors alike. The prestigious NewportBermuda Yacht Race is a more than 100-year old tradition. In 2007, the 16th biennial Marion-Bermuda yacht race occurred. A sport unique to Bermuda is racing the Bermuda Fitted Dinghy. International One Design racing also originated in Bermuda.


          At the 2004 Summer Olympics, Bermuda competed in sailing and equestrian events. Bermuda has had one Olympic medallist, Clarence Hill, who won a bronze medal in boxing. Bermuda also recently competed in Men's Skeleton (head first luge) at the 2006 Winter Olympics in Turin, Italy. Patrick Singleton placed 19th, with a final time of 1:59.81. Bermuda also competes in the bi-annual Island Games, which it will host in 2013.


          


          Demographics


          Population: 65,365 (July 2005 est.). 54.8% is listed as black, 34.1% as white and 6.4% as multiracial. The islands have a small but growing Asian community. A significant segment of the population is also of Portuguese ancestry (10%), the result of immigration from Portuguese-held islands (especially the Azores) during the past 160 years.


          Some islanders, especially in St. David's, trace their ancestry to Native Americans. Hundreds were shipped to Bermuda, possibly from as far as Mexico. The best known examples were the Algonquian peoples who were exiled from the New England colonies and sold into slavery in the 17th century, notably in the aftermaths of the Pequot War, and King Philip's War.


          Several thousand expatriate workers, principally from the UK, Canada, the West Indies, and the U.S., also reside in Bermuda, primarily engaged in specialised professions such as accounting, finance, and insurance. Others are employed in various trades, such as hotels, restaurants, construction, and landscaping services. Of the total workforce of 38,947 persons in 2005, Government employment figures state that 11,223 (29 percent) are non-Bermudians.


          


          Holidays


          
            
              	Date

              	Holiday

              	
            


            
              	1 January

              	New Year's Day

              	
            


            
              	varies

              	Good Friday

              	Bermudians fly home-made kites to celebrate Easter
            


            
              	24 May

              	Bermuda Day

              	Originally celebrated Queen Victoria's birthday as Empire Day; later changed to "Bermuda Day" to provide an official opportunity to celebrate the islands' heritage and culture. On September 18th, the government officially changed the Bermuda Day holiday to National Heroes' Day in an attempt to create greater national pride and in memory of Dame Lois Browne-Evans. It was recently changed back to Bermuda Day.
            


            
              	Second Monday in June

              	Queen's Official Birthday

              	
            


            
              	Thursday before the First Monday in August

              	Emancipation Day

              	First day of Cup match
            


            
              	Friday before the First Monday in August

              	Somer's Day

              	Second day of Cup match
            


            
              	First Monday in September

              	Labour Day

              	
            


            
              	11 November

              	Remembrance Day

              	
            


            
              	25 December

              	Christmas Day

              	
            


            
              	26 December

              	Boxing Day
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              Bernard Hinault
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              Bernard Hinault (right) in the Tour de France 2005.|220px| ]]
            


            
              	Personal information
            


            
              	Fullname

              	Bernard Hinault
            


            
              	Nickname

              	Le Patron
            


            
              	Dateofbirth

              	November 14, 1954 (1954-11-14)
            


            
              	Country

              	France
            


            
              	Team information
            


            
              	Current team

              	Retired
            


            
              	Discipline

              	Road
            


            
              	Role

              	Rider
            


            
              	Rider type

              	Allround
            


            
              	Professional team(s)
            


            
              	1977

              1978-1983

              1984-1986

              	Gitane-Campagnolo

              Renault-Elf-Gitane

              La Vie Claire
            


            
              	Major wins
            


            
              	
                Tour de France 1978: overall winner, 3 stages


                Tour de France 1979: overall winner, green jersey, 7 stages

                Tour de France 1980: 3 stages

                Tour de France 1981: overall winner, 5 stages

                Tour de France 1982: overall winner, 4 stages

                Tour de France 1984: second place, 1 stage

                Tour de France 1985: overall winner, 2 stages

                Tour de France 1986: second place, polka-dot jersey, 3 stages

                Giro d'Italia (1980, 1982, 1985)

                Vuelta a Espaa (1978, 1983)

                Grand Prix des Nations (1977, 1978, 1979, 1982, 1984)

                World Road Cycling Championship (1980)

                Paris-Roubaix (1981)

                Critrium du Dauphin Libr (1977, 1979, 1981)

                Lige-Bastogne-Lige (1977, 1980)

                Giro di Lombardia (1979, 1984)

                La Flche Wallonne (1979, 1983)

                Gent-Wevelgem (1977)

                Amstel Gold Race (1981)

                Tour de Romandie (1980)

                Quatre Jours de Dunkerque (1984)

              
            


            
              	Infobox last updated on:
            


            
              	April 16, 2007
            

          


          Bernard Hinault (born 14 November 1954 in Yffiniac, Bretagne) is a French cyclist best known for his five victories in the Tour de France. He is also one of only four cyclists to have won all three Grand Tours, and the only cyclist to have won each Grand Tour more than once. His first place Tour de France achievements were in 1978, 1979, 1981, 1982 and 1985. In addition, he placed second in 1984 and 1986 and won 28 stages, of which 13 were individual time trials. The other four cyclists to have achieved at least five first place victories in the Tour de France are Jacques Anquetil ( 1964), Eddy Merckx ( 1974), Miguel Indurain ( 1995) and Lance Armstrong ( 2003). Hinault was originally nicknamed Le Blaireau (the Badger) because the animal has the reputation of not letting go of his prey easily. Throughout his career, he 's been known for his distinctive personality: fiercely independent, outspoken, quick to take offense and often quick with a riposte. In an interview in the French magazine, Vlo, however, Hinault said the nickname had nothing to do with the animal. He said it was a local cyclists' way of saying "mate" or "buddy" in his youth - "How's it going, badger?" - and that it came to refer to him personally.


          


          Biography


          


          Cycling career


          Hinault, born in the town of Yffiniac in Brittany started his professional cycling career in 1974. In the beginning of his career he was closely associated with Cyrille Guimard, an innovator in cycling and manager of the Gitane team. Taking Guimard's advice, Hinault did not enter Tour de France in 1977 so as to prepare for the 1978 Tour de France, which he won. He was hailed as the next great French cyclist and won the Tour again in 1979. In the 1980 Tour de France he was forced to abandon while wearing the yellow jersey because of a knee injury, but he returned to victory in the following two years, 1981 and 1982. He missed the Tour in 1983, again because of knee problems. The organiser of the Tour, Jacques Goddet, said in his autobiography, L'quipe Belle, that Hinault's persistent knee problems came from pushing gears that were too high. During Hinault's absence, his teammate Laurent Fignon rose to prominence by winning the Tour in 1983. In the 1984 Tour de France Fignon won the race with Hinault second at more than 10 minutes behind.


          Disagreements with Guimard led to their separation, and by the mid-1980s Hinault had become associated with the Swiss coach Paul Koechli and the La Vie Claire team. Koechli introduced meditation and relaxation methods that helped Hinault return to the Tour with a victory in 1985. That year he rode much of the race with a black eye received in a crash. In the 1985 Tour Hinault's lieutenant Greg LeMond was under pressure from Koechli and his team manager to support Hinault and not try for a victory of his own. Years later, LeMond claimed in an interview that they had lied to him about his lead over Hinault in a mountain stage, forcing him to lose several minutes and his chance of a first Tour victory.


          Hinault also entered the 1986 Tour, ostensibly to return LeMond's favour of the previous year and help LeMond win his first Tour. Hinault rode an aggressive race, which he insisted was to deter and demoralize their rivals. He claimed his tactics were to wear down LeMond's (and his) opponents and that he knew that LeMond would he win because of time losses earlier in the race. Regardless of motives, this tactic worked well, and Laurent Fignon and Urs Zimmermann were put on the defensive from the first day. Fignon quit the race due to injuries aggravated by stress. In the Alpe d'Huez stage Hinault mounted an early attack that gained a lot of time, unsettling LeMond to the point where he felt that he had to chase Hinault. Hinault claimed his tactic was to wear opponents down by forcing them to chase him first, so that LeMond could beat them later.


          In addition to the Tour de France, Hinault was successful in other events, with more than 200 victories over his twelve year professional career. In 1980, he won the World Cycling Championship in Salanches, France. In the other two Grand Tours, he won the Giro d'Italia in 1980, 1982 and 1985, and the Vuelta a Espaa in 1978 and 1983. He also had first place victories in one-day Classics including Paris-Roubaix (1981) and Lige-Bastogne-Lige (1977, 1980). His victory in the 1980 Lige-Bastogne-Lige is memorable because of a snow storm that besieged the race from the start. Hinault made a solo attack and finished nearly 10 minutes ahead of his next rival.


          


          Le Patron


          Hinault is considered the last boss of the peloton or "le Patron". He was prolinent in a riders' strike at Valence d'Agen in the 1978 Tour de France to protest against split stages, in which the riders had to ride a stage in the morning and another in the afternoon. He also imposed discipline and often cooperation among riders, once decreeing that "there will be no attacks today because tomorrow's stage will be difficult". He was respected by riders but feared by many for his temperament. If he felt slighted by another rider he would not hesitate to use his great strength to humiliate the offender. To the public, Hinault was often seen as arrogant, remote and frustratingly shy of publicity. When an interviewer suggested he devote more attention to fans, Hinault replied, "I race to win, not to please people".


          


          Retirement


          After retiring in 1986, Hinault returned to farming in Brittany and worked for the Tour de France race organization, often appearing at stage finishes to greet stage winners and jersey holders. He also worked for LOOK Cycles as a technical consultant and helped develop the Look clipless pedal.


          


          Professional highlights


          


          Pro Team Sponsors


          
            	Gitane-Campagnolo: 1977


            	Renault-Elf- Gitane: 1978-1983


            	La Vie Claire: 1984-1986

          


          


          Main victories


          
            	
              Tour de France (1978, 1979, 1981, 1982, 1985)

              
                	General Classification Maillot jaune ( 75 days total)


                	Points Classification Maillot vert (1979)


                	Climbing Classification Maillot  pois rouge (1986)

              

            


            	Giro d'Italia (1980, 1982, 1985)


            	Vuelta a Espaa (1978, 1983)


            	Grand Prix des Nations (1977, 1978, 1979, 1982, 1984)


            	[image: ] World Road Cycling Championship (1980)


            	Paris-Roubaix (1981)


            	Critrium du Dauphin Libr (1977, 1979, 1981)


            	Lige-Bastogne-Lige (1977, 1980)


            	Giro di Lombardia (1979, 1984)


            	La Flche Wallonne (1979, 1983)


            	Gent-Wevelgem (1977)


            	Amstel Gold Race (1981)


            	Tour de Romandie (1980)


            	Quatre Jours de Dunkerque (1984)

          


          Hinault also won the season-long Super Prestige Pernod International competition four consecutive times up to 1982, equalling Jacques Anquetil's total.


          


          Quotes


          
            	"I slept like a baby the night before, because I knew that I'd win the next day," on winning the World Championship at Salanches, France, in 1980.


            	"In the beginning of the year, I choose a few races that I want to win. Other than those races, I'm willing to work for others."


            	"Cyrille Guimard does not listen to you, but in the races he is a tactical genius," on his relationship with former manager / directeur sportif Cyrille Guimard.


            	"As long as I breathe, I attack."


            	"He has a head, two arms, two legs, just as I," in reference to whether he fears Eddy Merckx.
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              	The Viscount Montgomery of Alamein
            


            
              	17 November 1887 24 March 1976
            


            
              	[image: ]

              Montgomery wearing his famous beret with two cap badges.
            


            
              	Nickname

              	Monty
            


            
              	Placeof birth

              	Kennington, London
            


            
              	Placeof death

              	Alton, Hampshire
            


            
              	Allegiance

              	[image: Flag of the United Kingdom] United Kingdom
            


            
              	Service/branch

              	[image: ] British Army
            


            
              	Yearsof service

              	19081958
            


            
              	Rank

              	Field Marshal
            


            
              	Commands held

              	Eighth Army 19421943

              Allied 21st Army Group 19431945

              Chief of the Imperial General Staff 19461948

              Deputy Supreme Commander Europe of NATO 19511958
            


            
              	Battles/wars

              	World War I

              Anglo-Irish War

              World War II
            


            
              	Awards

              	Knight of the Garter

              Knight Grand Cross of the Bath

              Distinguished Service Order

              Order of Victory

              Mentioned in Despatches, 9 occasions between 1915 and 1944
            

          


          Field Marshal Bernard Law Montgomery, 1st Viscount Montgomery of Alamein, KG, GCB, DSO, PC (IPA: /məntˈgʌmərɪ əv ˈləmeɪn/; 17 November 1887 24 March 1976), often referred to as "Monty", was a British Army officer. He successfully commanded Allied forces at the Battle of El Alamein, a major turning point in the Western Desert Campaign during World War II, and troops under his command were largely responsible for the expulsion of Axis forces from North Africa. He was later a prominent commander in Italy and North-West Europe, where he was in command of all Allied ground forces during Operation Overlord until after the Battle of Normandy.


          


          Early life


          Montgomery was born in Kennington, London in 1887, the fourth child of nine, to an Anglo-Irish Anglican priest, Rev. Henry Montgomery. The Montgomery family came from Moville, County Donegal, near Londonderry, and maintained their home, New Park, there. Montgomery considered himself Irish and a County Donegal man. In 1889, the family moved with his father when he was made Bishop of Tasmania. His father was kind, but ineffectual in the house, and often away on missionary work. His mother was a martinet, who allowed her husband 10 shillings a week from his salary and beat her children. Montgomery said that he had an unhappy childhood, often clashing with his mother and becoming the black sheep of the family to such an extent that he declined to go to his mother's funeral. His father died at Moville in 1932.


          In 1901, Bishop Montgomery became secretary of the Society for the Propagation of the Gospel, and the family returned to London. Montgomery went to St Paul's School and then the Royal Military Academy, Sandhurst, from which he was almost expelled for setting fire to a fellow cadet during a fight with pokers. He joined the 1st Battalion, The Royal Warwickshire Regiment in 1908, first seeing service in India until 1913.


          


          First World War


          The First World War began in August 1914 and Montgomery moved to France with his regiment that month. He saw service during the retreat from Mons, during which half the men in his battalion became casualties or prisoners. At Meteren, near the Belgian border at Bailleul on 13 October 1914, during an allied counter-offensive, he was shot through the right lung by a sniper and was injured seriously enough for his grave to be dug in preparation for his death. He was awarded the DSO for gallant leadership.


          After recovering in early 1915, he was appointed to be brigade-major training Kitchener's New Army and returned to the Western Front in early 1916 as an operations staff officer during the battles of the Somme, Arras, and Passchendaele. During this time he came under IX Corps, part of General Sir Herbert Plumer's Second Army. Through his training, rehearsal, and integration of the infantry with artillery and engineers, the troops of Plumer's Second Army were able to achieve their objectives efficiently and without unnecessary casualties.


          Montgomery served at the battles of the Lys and Chemin-des-Dames before finishing the war as General Staff Officer 1 and effectively chief of staff of the 47th (2nd London) Division, with the temporary rank of lieutenant-colonel. A photograph of October 1918 shows the then unknown Lt-Col Montgomery standing in front of Winston Churchill (Minister of Munitions) at the victory parade at Lille.


          


          Between the wars


          After the war Montgomery commanded a battalion in the British Army of the Rhine, before reverting to his substantive rank of captain. He wrote up his experiences in a series of training pamphlets and manuals. He then attended the army's Staff College at Camberley, before being appointed brigade-major in the 17th Infantry Brigade at the end of 1920. The brigade was stationed in County Cork during the Anglo-Irish War. A cousin of Montgomery's had been assassinated by the IRA in 1920 (see the Cairo Gang) and he was a half-Irish Protestant. However, though he was effective, he did not employ methods as brutal as those of his contemporary in Cork, Arthur Percival. On his arrival he urged units of his brigade that their "behaviour must be beyond reproach" although later he stated that it "never bothered me a bit how many houses were burnt" (a reference to the government policy of burning the homes of suspected republicans and sympathisers). IRA officer Tom Barry said that he "behaved with great correctness". Montgomery increasingly came to see the conflict as one that could not be won, and withdrawal of British forces as the only feasible solution. In 1923, after the establishment of the Irish Free State and during the Irish Civil War, Montgomery wrote to Percival that in order "to win a war of that sort you must be ruthless" and 20th century democratic Britain would not do that, and so "the only way therefore was to give them [the Irish] some form of self-government and let them squash the rebellion themselves".


          In 1923 Montgomery was posted to the Territorial 49th Division, eschewing the usual amounts of drill for tactical training. He returned to the 1st Royal Warwickshires in 1925 as a company commander and captain, before becoming an instructor at the Staff College, Camberley and a major ( brevet lieutenant-colonel). In 1927, he met and married Elizabeth Carver, a widow, and a son, David, was born in August 1928. Elizabeth was the sister of Percy Hobart, WWII commander. Montgomery became lieutenant-colonel of the 1st Battalion of The Royal Warwickshire Regiment in 1931, and saw service in Palestine, Egypt, and India. He was promoted to full colonel and became an instructor at the Indian Army Staff College in Quetta, India. As was usual, Montgomery maintained links with the Royal Warwickshires, taking up the honorary position of Colonel-of-the-Regiment in 1947. As throughout his career, Montgomery stirred up the resentment of his superiors for his arrogance and dictatorial ways, and also for his disregard of convention when it obstructed military effectiveness. For example, he set up a battalion brothel, regularly inspected by the medical officer, for the 'horizontal refreshment' of his soldiers rather than forcing them to take chances in unregulated establishments. He became commanding officer of the 9th Infantry Brigade in 1937, with the rank of brigadier, but that year also saw tragedy for him. His marriage had been a very happy and loving one, but his wife was bitten by an insect while on holiday in Burnham-on-Sea. The bite became infected, and his wife died in his arms from septicaemia following an amputation. The loss devastated Montgomery, but he insisted on throwing himself back into his work immediately after the funeral.


          In 1938, he organised an amphibious combined operations landing exercise that impressed the new commander-in-chief, Southern Command, General Wavell. He was promoted to major-general and took command of the 8th Infantry Division in Palestine. There he quashed an Arab revolt before returning in July 1939 to Britain, suffering a serious illness on the way, to command the 3rd (Iron) Infantry Division.


          


          Second World War


          Britain declared war on Germany on 3 September 1939. The 3rd Division was deployed to Belgium as part of the British Expeditionary Force (BEF). Montgomery predicted a disaster similar to that in 1914, and so spent the Phony War training his troops for tactical retreat rather than offensive operations. During this time, Montgomery faced serious trouble from his superiors after again taking a very pragmatic attitude towards the sexual health of his soldiers - outraging the clergy by stating openly in a memo that in his opinion "when a man wanted a woman, he should have one" - but was defended from dismissal by his superior Alan Brooke, commander of II Corps. Montgomery's training paid off when the Germans began their invasion of the Low Countries on 10 May 1940 and the 3rd Division advanced to the River Dijle and then withdrew to Dunkirk with great professionalism, returning to Britain intact with minimal casualties. During Operation Dynamo  the evacuation of 330,000 BEF and French troops to Britain  Montgomery had assumed command of the II Corps after Alan Brooke had taken acting command of the whole BEF.


          On his return Montgomery antagonised the War Office with trenchant criticisms of the command of the BEF and was briefly relegated to divisional command and only made CB. In July 1940 he was promoted to lieutenant-general, placed in command of V Corps and started a long-running feud with the new commander-in-chief, Southern Command, Claude Auchinleck. In April 1941 he became commander of XII Corps and in December 1941 renamed the South-Eastern Command the South-Eastern Army to promote offensive spirit. During this time he developed and rehearsed his ideas and trained his soldiers, culminating in Exercise Tiger in May 1942, a combined forces exercise involving 100,000 troops.


          


          North Africa and Italy
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          In 1942 a new field commander was required in the Middle East, where Auchinleck was commander-in-chief. He had stabilised the allied position at Alamein, but after a visit in August 1942, the Prime Minister, Winston Churchill, replaced him with Alexander, and was persuaded by Alan Brooke to appoint Montgomery commander of the British Eighth Army in the North African campaign after Churchill's own preferred candidate, William Gott, was killed flying back to Cairo.


          Montgomery's peremptory assumption of command of the Eighth Army was deeply resented by Auchinleck and his departing staff, but transformed the Eighth Army. Taking command two days earlier than authorised on 13 August 1942, Montgomery ordered immediate reinforcement of the vital heights of Alam Halfa, joined the army and air headquarters together in a single operating unit, and ordered all contingency plans for retreat to be destroyed. A criticism of the Eighth Army up until this point had been that the constituent units tended to fight their own separate battles. Montgomery was determined that the Army should fight its battles in a unified, focused manner according to a detailed plan.


          Montgomery made a great effort to appear before troops as often as possible, frequently visiting various units and making himself known to the men, often arranging for cigarettes to be distributed first. Although he still wore a standard British officer's cap on arrival in the desert, he briefly wore an Australian broad-brimmed hat before switching to wearing the black beret (with the badge of the Royal Tank Regiment next to the British General Officer's badge) for which he became famous. Both Brooke and Alexander were astonished by the transformation in atmosphere when they visited on 19 August.


          German commander Erwin Rommel attempted to encircle the Eighth Army at the Battle of Alam Halfa from 31 August 1942. ULTRA decryption had confirmed Montgomery's initial decision to defend the area, and Rommel was halted with very little gain. After this engagement, Montgomery was criticised for not attacking the retreating German forces; however, in Montgomery's judgement, the Eighth Army could not defeat the Germans in mobile, fluid mechanised battles and choosing to engage in such a battle, therefore, would play to German strength.


          The reconquest of North Africa was essential for airfields to support Malta and for Operation Torch. Ignoring Churchill's demands for quick action Montgomery prepared meticulously for the new offensive. He was determined not to fight until he thought there had been sufficient preparation for a decisive victory, and put into action his beliefs with the gathering of resources, detailed planning, the training of troops, especially in night fighting and in the use of over 300 of the latest American-built Sherman tanks, 90 M7 Priests, and visiting every single unit involved in the offensive.
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          The Battle of El Alamein began on 23 October 1942, and ended 12 days later with the first large-scale, decisive allied land victory of the war. Montgomery correctly predicted both the length of the battle and the number of casualties (13,500).


          Montgomery was knighted and promoted to full general. The Eighth Army's subsequent advance as the Germans retreated hundreds of miles towards their bases in Tunisia used the logistical and firepower advantages of the British Army while avoiding unnecessary risks. It also gave the Allies an indication that the tide of war had genuinely turned in North Africa. Montgomery kept the initiative, applying superior strength when it suited him, forcing Rommel out of each successive defensive position. On 6 March 1943 Rommel's attack on the over-extended Eighth Army at Medenine ( Operation Capri) with the largest concentration of German armour in North Africa was successfully repulsed. At the Mareth Line, 20 to 27 March, when Montgomery encountered fiercer frontal opposition than he had anticipated, he switched his major effort into an outflanking inland pincer, backed by low-flying RAF fighter-bomber support.


          This campaign demonstrated the battle-winning ingredients of morale (sickness and absenteeism were virtually eliminated in the Eighth Army), co-operation of all arms including the air forces, first-class logistical back-up and clear-cut orders.


          The next major Allied attack was the Allied invasion of Sicily (Operation Husky). It was in Sicily that Montgomery's famous tensions with US commanders really began. Montgomery managed to recast plans for the Allied invasion, having Patton's Seventh US Army land in the Gulf of Gela (on the left flank of Eighth Army, which landed around Syracuse in the south-east of Sicily) rather than at Palermo in the west of Sicily as Patton had wished. Inter-allied tensions grew as the American commanders Patton and Bradley (then commanding II US Corps under Patton), took umbrage at what they perceived as Montgomery's attitudes and boastfulness. They resented him, while accepting his skills as a general.


          During the autumn of 1943 Montgomery continued to command Eighth Army during the landings on the mainland of Italy itself. In conjunction with the Anglo-American landings at Salerno (near Naples) by Mark Clark's Fifth Army and seaborne landings by British paratroops in the heel of Italy (including the key port of Taranto, where they disembarked without resistance directly into the port), Montgomery led Eighth Army up the toe of Italy. Some criticism was made of the slowness of Montgomery's advance. The Eighth Army, responsible for the eastern side of the Allied front, from the central Apennine mountain spine to the Adriatic coast, fought a succession of engagements alternating between opposed crossings of the rivers running across their line of advance and attacks against the cleverly constructed defensive positions the Germans had fashioned on the ridges in between. Eighth Army crossed the Sangro river in mid-November and penetrated the German's strongest position at the Gustav Line but as the winter weather deteriorated the advance ground to a halt as transport bogged down and air support operations became impossible. Montgomery abhorred the lack of coordination, the dispersion of effort, and the strategic muddle and opportunism he percieved in the Allied effort in Italy and was glad to leave the "dog's breakfast" on 23 December.


          


          Normandy


          Montgomery returned to Britain to take command of the 21st Army Group which consisted of all Allied ground forces that would take part in Operation Overlord, the invasion of Normandy. Preliminary planning for the invasion had been taking place for two years, most recently by COSSAC staff (Chief of Staff to the Supreme Allied Commander). Montgomery quickly concluded that the COSSAC plan was too limited, and strongly advocated expanding the plan from a three-division to a five-division assault. As with his takeover of the Eighth Army, Montgomery travelled frequently to his units, raising morale and ensuring training was progressing. At St Paul's School on 7 April and 15 May he presented his strategy for the invasion. He envisaged a ninety day battle, ending when all the forces reached the Seine, pivoting on an Allied-held Caen, with British and Canadian armies forming a shoulder and the US armies wheeling on the right.


          During the hard fought two and a half month Battle of Normandy that followed, the impact of a series of unfavourable autumnal weather conditions disrupted the Normandy landing areas and seriously hampered the tactical delivery of planned transportation of personnel and supplies which were being brought over precipitously across the English Channel. Consequently, Montgomery argues in his literary account (WIP) that he was unable to follow his pre-battle plan precisely to the timescales planned outside of battle. It should be noted that the extension of the battle plan by one month was the cause of significant retrospective criticisms of Montgomery by some of his American peers, including the much respected Bradley and equally controversial Patton. However, it can be shown that this may well have been embitterment relating to Montgomery's Bulge press statement above.


          Montgomery's plan was clear in its early brief, that is, an aggressive British and Canadian presence in the east to attract the bulk of the German armour, combined with a building up of American forces in the west as preparation to a southern breakout, followed by a pincer east originally towards the Seine, where all bridges west of Paris were destroyed. Correctly the American pincers turned north for an entrapment at Falaise. Regardless of concerns over delays and operational wisdom, Montgomery significantly adapted and strategically planned the Normandy landings to the extent that it was the significant structure which attracted, trapped and destroyed the bulk of the German attacking forces from north western France, that is from the Point de Calais to Le Havre, and beyond. (WIP).


          As stated above, this series of battle plans by the British, Canadian and American armies inflicted one of the biggest defeats of the war on the German army in the west. The campaign that Montgomery fought was essentially attritional until the middle of July with the occupation of the Cotentin Peninsula and a series of offensives in the east, which secured Caen and attracted the bulk of German armour there. An American breakout was achieved with Operation Cobra and the encirclement of German forces in the Falaise pocket at the cost of British sacrifice with the diversionary Operation Goodwood.


          


          Advance to the Rhine
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          The increasing preponderance of American troops in the European theatre (from four out of seven divisions at D-Day to 72 out of 85 in 1945) made it a political impossibility for the Ground Forces Commander to be British. After the end of the Normandy campaign, General Eisenhower himself took over Ground Forces Command while continuing as Supreme Commander, with Montgomery continuing to command the 21st Army Group, now consisting mainly of British and Canadian units. Montgomery bitterly resented this change, even though it had been agreed before the D-Day invasion. Winston Churchill had Montgomery promoted to field marshal by way of compensation.


          Montgomery was able to persuade Eisenhower to adopt his strategy of a single thrust to the Ruhr with Operation Market Garden in September 1944. It was the most uncharacteristic of Montgomery's battles: the offensive was bold and poorly planned. It ended in failure with the destruction of the British 1st Airborne Division at Arnhem. Montgomery's preoccupation with the push to the Ruhr had also distracted him from the essential task of clearing the Scheldt during the capture of Antwerp, and so after Arnhem, Montgomery's group were instructed to concentrate on doing this so that the port of Antwerp could be opened.


          When the surprise attack on the Ardennes took place on 16 December 1944, starting the Battle of the Bulge, the front of the U.S. 12th Army Group was split, with the bulk of the U.S. First Army on the northern shoulder of the German 'bulge'. The Army Group commander, General Omar Bradley, was located south of the penetration at Luxembourg and command of the U.S. First Army became problematic. Montgomery was the nearest commander on the ground and on 20 December, Eisenhower (who was in Versailles) transferred Courtney Hodges' U.S. First Army and William Simpson's U.S. Ninth Army to his 21st Army Group, despite Bradley's vehement objections on nationalistic grounds. Montgomery grasped the situation quickly, visiting all divisional, corps, and army field commanders himself and instituting his 'Phantom' network of liaison officers. He grouped the British XXX Corps as a strategic reserve behind the Meuse and reorganised the U.S. defence of the northern shoulder, shortening and strengthening the line and ordering the evacuation of St Vith. The German commander of the 5th Panzer Army, Hasso von Manteuffel said


          
            "The operations of the American 1st Army had developed into a series of individual holding actions. Montgomery's contribution to restoring the situation was that he turned a series of isolated actions into a coherent battle fought according to a clear and definite plan. It was his refusal to engage in premature and piecemeal counter-attacks which enabled the Americans to gather their reserves and frustrate the German attempts to extend their breakthrough."
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          Eisenhower had then wanted Montgomery to go on the offensive on 1 January to meet Patton's army that had started advancing from the south on 19 December and in doing so, trap the Germans. However, Montgomery refused to commit infantry he considered underprepared into a snowstorm and for a strategically unimportant piece of land. He did not launch the attack until 3 January, by which point the German forces had been able to escape. A large part of American military opinion thought that he should not have held back, though it was characteristic of him not to want to throw troops away owing to inadequate preparation. After the battle the U.S. First Army was restored to the 12th Army Group; the U.S. Ninth Army remained under 21st Army Group until it crossed the Rhine.


          Montgomery's 21st Army Group advanced to the Rhine with operations Veritable and Grenade in February 1945. After a meticulously-planned Rhine crossing on 24 March and the subsequent encirclement of the German Army Group B in the Ruhr, Montgomery's role was initially to guard the flank of the American advance. This was altered, however, to forestall any chance of a Red Army advance into Denmark, and the 21st Army Group occupied Hamburg and Rostock and sealed off the Danish peninsula.


          On 4 May 1945, on Lneburg Heath, Montgomery accepted the surrender of German forces in northern Germany, Denmark and the Netherlands. Characteristically, this was done plainly in a tent without any ceremony. In the same year he was awarded the Order of the Elephant, the highest order in Denmark.


          On 26 October 1945 he was made a Freeman of Huddersfield.


          


          Later life
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          After the war, Montgomery was created 1st Viscount Montgomery of Alamein in 1946. He was Chief of the Imperial General Staff from 1946 until 1948, but was largely a failure as it required the strategic and political skills he did not possess. He clashed particularly with his old rival Arthur Tedder, who as Deputy Supreme Commander had intrigued for Montgomery's dismissal during the Battle of Normandy, and who was by now Chief of the Air Staff. When Montgomery's term of office expired, the Prime Minister Clement Attlee appointed General (later Field-Marshal) William Slim as his successor; when Montgomery protested that he had already promised the job to his protege General Crocker, a former corps commander from the 1944-5 campaign, Attlee is said to have given the memorable retort "Untell him".


          Montgomery was then supreme commander or chairman of the western union's commanders-in-chief committee. He was an effective inspector-general and mounted good exercises, but out of his depth politically, and was pleased to become Eisenhower's deputy in creating the North Atlantic Treaty Organisation (NATO) forces in 1951, continuing to serve under Eisenhower's successors Ridgeway and Al Gruenther until his retirement, aged seventy-one, in 1958. His mother died in 1949; Montgomery did not attend the funeral, claiming he was "too busy".


          Montgomery was chairman of the governing body of St John's School, Leatherhead, Surrey from 1951 to 1966 and a generous supporter.
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          In 1953, the Hamilton Board of Education in Hamilton, Ontario, Canada, wrote to Montgomery and asked permission to name a new school in the city's east end after him. Viscount Montgomery Elementary was billed as "the most modern school in North America" and the largest single-storey school in Hamilton, when the sod was turned on 14 March 1951. The school officially opened on 18 April 1953, with Montgomery in attendance among almost 10,000 well-wishers. At the opening, he gave the motto "Gardez Bien" from his own family's coat of arms.


          Montgomery referred to the school as his "beloved school" and visited on five separate occasions, the last being in 1960. On his last visit, he said to "his" students:


          
            Let's make Viscount Montgomery School the best in Hamilton, the best in Ontario, the best in Canada. I don't associate myself with anything that is not good. It is up to you to see that everything about this school is good. It is up to the students to not only be their best in school but in their behaviour outside of Viscount. Education is not just something that will help you pass your exams and get you a job, it is to develop your brain to teach you to marshal facts and do things.

          


          Before retirement, Montgomery's outspoken views on some subjects, such as race, were often officially suppressed. After retirement these outspoken views became public and his reputation suffered. He supported apartheid (although such views were more common in the 1960s than subsequently) and Chinese communism under Mao Zedong, and argued against the legalisation of homosexuality in the United Kingdom, arguing that the Sexual Offences Act 1967 was a "charter for buggery" and that "this sort of thing may be tolerated by the French, but we're British  thank God." Ironically, a number of Montgomery's biographers, including Chalfont (1976) (who found something "disturbingly equivocal" in "his relations with boys and young men") and Nigel Hamilton (2002) have suggested that he may himself have been a repressed homosexual; in the late 1940s he conducted an affectionate friendship with a Swiss boy, Lucien Treub.


          
            [image: Statue of Montgomery at Whitehall, London unveiled in 1980]

            
              Statue of Montgomery at Whitehall, London unveiled in 1980
            

          


          Montgomery's memoirs (1958) were broadly judged to be tactless and arrogant. He criticised many of his wartime comrades in harsh terms, including Eisenhower (whom he accused, among other things, of prolonging the war by a year through poor leadership  allegations which ended their friendship, not least as Eisenhower was still US President at the time). He was stripped of his honorary citizenship of Montgomery, Alabama, and was challenged to a duel by an Italian officer. He was threatened with legal action by Field-Marshal Auchinleck for suggesting that Auchinleck had intended to retreat from the Alamein position if attacked again, and had to give a radio broadcast (20 November 1958) expressing his gratitude to Auchinleck for having stabilised the front at the First Battle of Alamein. The 1960 edition of his memoirs contains a publishers' note (opposite page 15) drawing attention to that broadcast, and stating that in the publishers' view the reader might assume from Montgomery's text that Auchinleck had been planning to retreat and pointing out that this was in fact not the case.


          Perhaps at least in part because of these controversies, Montgomery was never raised to an earldom, although unlike his wartime contemporaries Harold Alexander, Louis Mountbatten and even Archibald Wavell, he had never been a Theatre Supreme Commander or held high political office. An official task he insisted on performing in his later years was bearing the Sword of State during the State Opening of Parliament. His increasing frailty, however, raised concerns about his ability to stand for long periods while carrying the heavy weapon. Ultimately, those fears were borne out when he collapsed in mid-ceremony in 1968 and did not perform this function again.


          A favourite pastime of the British press during these years was to photograph Montgomery cashing his old age pension cheque at the local social security office. Because of his eminence, many assumed Montgomery was wealthy and did not need the money. In fact, he had always been a man of modest means and it caused him great anguish that many believed he was taking taxpayer money he did not need.


          Another blow was a break-in at his home. Despite making a heartbreaking televised appeal for the return of his possessions, many of which bore only sentimental value, the items were never recovered.


          Montgomery died in 1976 at his home in Alton, Hampshire, and was interred in the nearby Holy Cross Churchyard, Binsted after a state funeral at St George's Chapel, Windsor. His portrait (by Frank O. Salisbury, 1945) hangs in the National Portrait Gallery. A statue of Viscount Montgomery can be found outside the Defence Ministry in Whitehall, alongside those of William Slim and Alan Brooke. Another statue of Viscount Montgomery can be found in Brussels, Belgium, watching a Montgomery Square.


          


          Character and controversy


          Montgomery was a complex person. On the one hand, though far from flawless, he was a great and successful general through hard work, a refusal to conform to dead tradition, and an open, clear and alert mind. He was a humane man and was capable of inspiring great loyalty among his staff and his troops. Montgomery believed that in the 20th century it was essential to explain to troops why they were fighting and that orders and plans must be clear. He therefore tended to appeal more to the common soldiers under his command than to many of the officers who had more direct dealings with him. These men defended him with great passion even after the war, as the British historian Richard Holmes discovered when he was critical of Montgomery.


          On the other hand, he was personally a difficult man. Montgomery did not get on with his contemporaries and mostly associated with junior officers. He was insensitive, conceited, and boastful. He was not an easy man to know socially and not loyal to the staff officers serving immediately under him. His dismissive and occasionally insulting attitude to others often soured opinions about his abilities and personality. It can be argued that his failures happened when he allowed his desire for personal glory to taint his planning, causing him to abandon his usual caution.


          In stark contrast to his counterpart in East Asia, Field Marshal William Slim, Montgomery rarely ever admitted to making a single mistake during the Second World War. Slim was far more candid about his own mistakes, even in his wartime memoirs, than Montgomery.


          Often it was Montgomery's statements about battles, as much as his actual conduct of them, that formed the basis of controversy. In his career, Montgomery's orders to his subordinates were clear and complete, yet with his superiors his communications would be opaque and incomplete. So, in Normandy he gave the impression to Eisenhower and others that he was attempting a breakout, while playing down this possibility in his actual orders to his subordinates. For example, shortly before Operation Goodwood he removed Falaise as an objective, but did not forward these new orders to SHAEF. Throughout his career he enraged his superiors and colleagues, partly because he would not allow convention to disrupt military effectiveness, partly because of a contempt for authority and an unwillingness to be in a situation where he was not in control, and partly because he could be quite a strange person. Walter Bedell Smith once said to him "You may be great to serve under, difficult to serve alongside, but you sure are hell to serve over!". He also found it difficult to publicly admit his operations had not gone to plan, irrespective of whether they were ultimately successful (Normandy) or unsuccessful (Market Garden, where he claimed that it had been a 90% success).


          In the United Kingdom, Montgomery is remembered particularly for his victorious campaign in North Africa, which, with the Battle of Stalingrad, was very much seen as the turning point of World War II. The different nature of the war for the United States means that his reputation there is very much coloured by the controversies in the later stages of the war in Europe, especially around the Battle of the Bulge. These brought into relief both his virtues and failings.


          At the end of 1944 there was tension between the Allies owing to a campaign by the British press for Eisenhower to appoint a deputy and for him to be the Allied ground commander. Immediately after the Battle of the Bulge, on 7 January 1945 Montgomery held a press conference in which he downplayed the role of the American generals, especially Patton, in the Allied victory at the Battle of the Bulge and focused on his own generalship. Many of his comments were ill-judged, particularly his statement that when the situation "began to deteriorate", Eisenhower had placed him in command in the north, and they were inflammatory to Patton, implying that he needed to be rescued by Montgomery "with a bang". In the press conference Montgomery said that he thought the counter-offensive had gone very well and did not explain his delayed attack on 3 January. According to Churchill, the attack from the south under Patton was steady but slow and involved heavy losses, and Montgomery claimed to be trying to avoid this situation. Montgomery also gave the impression that substantial British forces had been involved in the fighting that repelled the German attack (an impression explicitly corrected by Churchill in the House of Commons). A slanted version inserted by Germany within an Allied radio broadcast added to American resentment.


          In a memo to Eisenhower, Montgomery proposed that he should again be made Commander Ground Forces and implicitly criticised recent conduct of the war while American confidence had been shaken and nerves were raw. Eisenhower, encouraged by the Deputy Supreme Commander, Air Marshal Tedder (another person with a long running feud with Montgomery), was on the point of dismissing Montgomery, when Bedell Smith and Montgomery's chief-of-staff, Major-General Freddie de Guingand, pointed that this would be both politically unwise and difficult to justify. De Guingand was able to convince Montgomery of the impact of his words (of which he was apparently unaware) and Montgomery wrote an apology to Eisenhower. The moment passed. Eisenhower commented in his memoirs: "I doubt if Montgomery ever came to realise how resentful some American commanders were. They believed he had belittled them  and they were not slow to voice reciprocal scorn and contempt".


          On the other hand, during the same press conference Montgomery showed his respect for ordinary troops and eulogised the American soldier:


          
            I first saw him in battle in Sicily and I formed a very high opinion of him. I saw him again in Italy. He is a very brave fighting man, steady under fire and with that tenacity in battle which marks the first-class fighting soldier. I have a great affection and admiration for the American soldier. I salute the brave fighting men of America. I never want to fight alongside better soldiers. I have tried to feel that I am almost an American soldier myself so that I might take no unsuitable action or offend them in any way ... Rundstedt was really beaten by the good fighting qualities of the American soldier and by the team work of the Allies.

          


          On Eisenhower, he said:


          
            The captain of our team is Eisenhower. I am absolutely devoted to Ike; we are the greatest of friends. It grieves me when I see uncomplimentary articles about him in the British press; he bears a great burden, he needs our fullest support, he has the right to expect it and it is up to all of us to see that he gets it.

          


          Montgomery later wrote:


          
            I think now that I should never have held that press conference. So great were the feelings against me on the part of the American generals that whatever I said was bound to be wrong. I should therefore have said nothing.

          


          Brooke was perhaps near the truth when he said of Montgomery,


          
            He is probably the finest tactical general we have had since Wellington. But on some of his strategy, and especially on his relations with the Americans, he is almost a disaster.

          


          


          Assessment of Montgomery as a military commander


          Any assessment of Montgomery is immediately entangled in his sometimes difficult, boastful personality, harshness towards those he felt did not measure up, and issues of Anglo-American national pride. Nevertheless this section attempts a balanced summing up of his general leadership from a military perspective. Was he primarily a ponderous set-piece general or was he indeed one of the most brilliant commanders of recent history, a true heir to Marlborough, at least from the British perspective? The truth lies somewhere in between. It is helpful to analyse Montgomery's generalship by looking at some central aspects of his successes and failures.


          


          Positive aspects


          


          As a trainer of men and mentor of subordinates


          Montgomery deserves his due as an outstanding trainer of men. His record in Palestine, North Africa, Sicily and Northern Europe shows this. His meticulous preparation of his troops, ranging from the usual physical necessities, to painstaking explanation of his vision and plans down to relatively low levels, to well articulated exercises and drills, to his insistence that formations like divisions "should fight as divisions" (i.e. gain proficiency in "big picture" coordination and integration) show the mind and skill of a keen organiser. None of this is earth-shattering for any competent military commander (though many of his contemporaries, including many remembered better by history, showed great deficiencies in this regard), but Montgomery demonstrated a great level of proficiency and made it one of his special trademarks.


          Montgomery was a keen advocate of physical fitness and hard training: in the desert he had all ranks from brigadier down doing daily physical training; any man, no matter what rank, was expected to be fit to fight, and if any officer could not keep up on daily runs, he was sent home - Montgomery once observed that if a middle-aged officer was going to have a heart attack, better for it to happen on a training run than in action. Montgomery was also a critic of Battle Drill Training, which he felt was a crutch used by unit commanders. His personal view, put into action during the Phony War and afterwards, was that company and battalion training in the phases of warrelief in place, passage of obstacles, hasty attack, etc.was ignored in favour of simple drilling at the section and platoon level.


          Montgomery had a deep technical understanding of how the Army operated, at all levels from the infantry company to the Army Group. He helped to shape the Canadian army through assisting the formation of the fledgling First Canadian Army while they were under his command in South-Eastern Army. Montgomery personally visited most Canadian units, down to the battalion level, and assisted Canadian Army commander Harry Crerar in weeding out poor officers, giving direct criticism of battalion commanders, company commanders, and even regimental sergeants-major. Montgomery indirectly shaped the Canadian Army that saw action in Italy and NW Europe.


          


          As a strategist and tactician


          Montgomery's hallmark as a strategist was a detailed analysis of his enemy and development of a clear vision as to how that enemy was to be fought and defeated. Two words sum up the approach of the British commander: clarity and organization. These were put into practice through careful preparation of what he termed a "master plan", to which all subsequent effort was to be subordinated. The "master plan" embodied the vision, and the strategic and tactical approaches that would be used. Far from being rigid, Montgomery held that the flexibility or "balance" was one of the keys to his overarching structure. He regarded the German Army as one of hard-core professionalism, and held that wishful thinking and foggy concepts against such an opponent was a recipe for dismal failure.


          Montgomery sought changes along these lines in the plan for the Allied invasion of Sicily. His influence however was more limited and his own less-than-spectacular gains in the difficult terrain, were unfavorably compared by some to the thrusting mobility of US General George Patton  a foreshadowing of controversies to come. Operation Husky was a success, but the Germans were able to extract tens of thousands of troops from Sicily to fight elsewhere, indicating that Montgomery's concerns about concepts, planning and execution were not totally off the mark.


          His approach can be seen in his insistence on recasting or adjusting the invasion plans of Normandy, generally strengthening initial shock forces and insisting on a clear vision and method of how subsequent battles were to be fought. The success of the D-Day landings owed a great debt to Montgomery's planning. After the war, Eisenhower and his chief of staff, Lieutenant-General Walter Bedell Smith told the American military correspondent, Drew Middleton that "No one else could have got us across the Channel and into Normandy... Whatever they say about him, he got us there".


          Montgomery felt his approach vindicated at the Second Battle of El Alamein. His strategic vision ushered in much needed clarity, and his defensive preparations (drawing in part on the prior work of his predecessor Auchinleck) also envisioned a decisive counterattack. During the most critical point of the battle his concept of "balance" or flexibility within the confines of a master plan held, and the British were able to shift forces to see off Rommel's thrust, and mount their own riposte that shattered the back of the Axis formations.


          The Battle of Normandy saw similar success. He insisted on more forces for the initial landing and a clear vision for the further campaign against some planners who were primarily concerned with just getting on the beach. Despite the failure of all but the Canadians to gain the ambitious targets on D-Day, and the subsequent improvisations, his strategy of attritional battle on the left drawing in German forces and allowing a breakthrough on the right was successful. This approach could not be broadcast on the nightly news and the public perception of the struggle was typically one that saw both Allies equally attempting to break out of the beachhead, with progress being "slow." Montgomery however persisted, and deflecting pressure from his superiors (who remained in England) for quicker results, retained mastery of the developing battle. Overall, he achieved victory well within the originally planned ninety days. Normandy and El Alamein cement Montgomery's place as one of the greatest of the modern British generals in the view of some historians, and vindicate his concept of "balance" within the overall structure of a dominant "master plan".


          


          As a builder of morale


          Montgomery also deserves credit as a builder of morale, both that of his soldiers and that of the general public. A large part of his reputation has been sustained by the people who served under him. After his experiences in the First World War he had determined not to waste soldiers' lives: as Haig persisted in attritional battles, Montgomery wrote to his brother Donald, on seeing Canadians sent to assault Passchendaele Ridge that they were 'magnificent', but 'they forget that the whole art of war is to gain your objective with as little loss as possible', which was a doctrine that Montgomery subsequently lived by.


          Further to this, he also displayed a genuine concern for the welfare of the men serving under him: for example, at one time he jeopardised his career by illegally hiring out land to a fair to raise welfare funds; he arranged for female nurses at forward casualty clearing centres in the desert war in 1943; he took a very pragmatic view towards sexual health; directly after the Battle of Medenine he was lobbying Brooke to allow long-serving soldiers to return to England. Coupled with this was his belief that soldiers must actually understand why they were fighting, and that they deserve to have things properly explained to them. Montgomery thought that one of the most important roles for a military commander was to motivate his men to fight, that military command is "a great human problem". In addition, Montgomery's experiences in the First World War led him to despise generals who led from the rear, well away from any fighting, and so was visible in his campaigns.


          The early years of World War II saw a series of humiliating defeats and military reverses for Britain. Montgomery was not the first to unequivocally reverse. His experiences in Ireland had shown him the importance of public support in a war. Montgomery was sometimes ungracious, but he was able to painstakingly articulate a vision for victory and couple with it a good sense for publicity (the use of his distinctive black beret with two badges, for example). He continued these same methods in England prior to the invasion, insisting on a clear concept of battle beyond the beaches, all united under a powerful master plan. Later on, Montgomery was not the only leader who struck a distinctive chord for morale prior to the great invasion, but he was certainly one of the most influential, ensuring not only the troops that stepped ashore on 6 June, were thus men confident in their leaders, their plans, their equipment and their cause, but so were the public. His speaking tour of British munitions factories before D-Day had made Churchill worry that he would be "filling The Mall" with adoring crowds if he was allowed to receive his field marshal's baton at Buckingham Palace.


          


          Criticisms of Montgomery's generalship


          Montgomery's record also has been extensively criticised. The criticism of his actions tends to be bound up with his difficult personality and relationships with superiors (see the Character and controversy Section above) but generally two areas in particular can be separated out, which are summarised here.


          


          Slowness and over-caution


          Montgomery was often accused of being slow and overcautious. Examples cited include before El Alamein, afterwards in the pursuit of Rommel, the Battle of Normandy, and in the counter-offensive in the Ardennes. In North Africa, prior to Montgomery taking command, the history of the campaign in North Africa had see-sawed as each offensive outran its supply lines: both sides won battles but neither gained a decisive advantage.


          Similarly, during the Battle of Normandy, the fear of stalemate made the supreme command in Britain pressure Montgomery to push harder. At one point in July 1944, it was thought that Churchill was flying to France to personally sack Montgomery at Eisenhower's request. Air commanders complained that Montgomery had not captured suitable airfields from which to operate. Much is made of the fact that many of Montgomery's initial targets were not met, especially the failure to capture Caen on the first day or even for weeks after D-Day (criticism that was compounded after the war when Montgomery insisted that all elements had gone "according to plan", which clearly was not the case, although it should be noted in fairness that the bulk of the German panzer divisions, including S.S. units, were stationed on the Caen sector). However his predictions, the so called "phase lines" on the maps, were never intended to be a rigid guarantee but a guide, as would be clear from previous opposed landings at Salerno and Anzio. Much of the criticism resulted from Montgomery giving his superiors and the press the impression that he was trying to achieve large-scale breakouts while actually fighting an attritional campaign. However, in the end Montgomery's success was achieved in less time than planned.


          Montgomery was not a dashing general, and deliberately methodical, usually not willing to sacrifice military effectiveness for other people's agenda. The realities of the wartime Britain must also be remembered. It had seen severe early defeats, an economy almost crippled by German U-boat attacks, and dwindling supplies of manpower to fight on fronts ranging from the Far East to the Mediterranean. There simply were no more big armies to commit wholesale in Normandy or elsewhere. Montgomery thus carefully husbanded the troops he had left. Furthermore, much of his apparent caution sprang from his regard for human life and a desire not to throw the lives of his troops away in the manner of the generals of the First World War. Therefore, for El Alamein, Normandy and the Ardennes, he was not prepared to go into an offensive until there was complete readiness of both men, equipment, and logistics. This approach sometimes exasperated his superiors, but it generally brought success, and ensured his popularity with his men.


          The criticism of slowness and caution has been taken further with Montgomery being called primarily a "general of matriel": one who emerged at the right time and place to take advantage of the massive outpouring of American and British war production, ensuring the Allies local material superiority against their opponents. But this charge is hard to maintain in a war during which material weight counted above almost all factors. It was a mass production war in every theatre, and the same "matriel" criticism of Montgomery must then need to apply to the great Russian commanders of the Eastern Front like Zhukov or Konev, as well as to the American effort. Equally, it ignores the successful improvised actions in North Africa, Normandy, and the Ardennes, and yet as stated above, Montgomery did not have the man power or equipment to achieve those scale victories; so in essence one could say he was doing more with what he had, than any other general in Europe.


          


          Market Garden and the Scheldt estuaries


          A second great area of criticism centres around Montgomery's only defeat of the Second World War, the failure of Operation Market Garden at Arnhem. It may be significant that this operation was unlike any of Montgomery's successful battles by being bold, but poorly planned and supported. R.W.Thompson writes


          
            The conception of such a plan was impossible for a man of Montgomery's innate caution... In fact, Montgomery's decision to mount the operation aimed at the Zuider Zee was as startling as it would have been for an elderly and saintly Bishop suddenly to take up safe-cracking and begin on the Bank of England.

          


          It has been suggested that the ambition of the plan may have been a result of interpersonal friction and competition with the American generals, as well as other personality traits


          A result of the concentration on Market Garden was the failure to clear the Scheldt estuary, which surrounded the vital port of Antwerp. In the autumn of 1944 the Allies required a port to shorten their supply lines and allow supplies to be brought in for the advance into Germany. It also meant that the Germans could reinforce their defensive lines in Holland, blocking one main axis of advance into their homeland. Montgomery pleaded the difficulties of continual fighting in prior weeks and logistical problems, but the result of the distraction of Market Garden was the escape of the German 15th Army and lengthy operations to clear the Scheldt. Thompson calls it "Montgomery's most agonizing failure", while Montgomery himself later noted that this was "a bad mistake  I underestimated the difficulty of opening up the approaches to Antwerp ... I reckoned that the Canadian Army could do it while we were going for the Ruhr. I was wrong."


          


          Quotation


          
            	"The U.S. has broken the second rule of war. That is, don't go fighting with your land army on the mainland of Asia. Rule One is don't march on Moscow. I developed these two rules myself."

          


          
            	(spoken of the US approach to the Vietnam War) Quoted in Chalfont's Montgomery of Alamein.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Bernard_Montgomery%2C_1st_Viscount_Montgomery_of_Alamein"
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          Georg Friedrich Bernhard Riemann (pronounced REE mahn or in IPA: ['ri:man]; September 17, 1826  July 20, 1866) was a German mathematician who made important contributions to analysis and differential geometry, some of them paving the way for the later development of general relativity.


          


          Biography


          


          Early life


          Riemann was born in Breselenz, a village near Dannenberg in the Kingdom of Hanover in what is today Germany. His father, Friedrich Bernhard Riemann, was a poor Lutheran pastor in Breselenz who fought in the Napoleonic Wars. His mother died before her children were grown. Riemann was the second of six children, shy, and suffered from numerous nervous breakdowns. Riemann exhibited exceptional mathematical skills, such as fantastic calculation abilities, from an early age, but suffered from timidity and a fear of speaking in public.


          


          Middle life


          In high school, Riemann studied the Bible intensively, but his mind often drifted back to mathematics. He even tried to prove mathematically the correctness of the Book of Genesis. His teachers were amazed by his genius and his ability to solve extremely complicated mathematical operations. He often outstripped his instructor's knowledge. In 1840, Riemann went to Hanover to live with his grandmother and attend lyceum (middle school). After the death of his grandmother in 1842, he attended high school at the Johanneum Lneburg. In 1846, at the age of 19, he started studying philology and theology in order to become a priest and help with his family's finances.


          In 1847, his father (Friedrich Riemann), after gathering enough money to send Riemann to university, allowed him to stop studying theology and start studying mathematics. He was sent to the renowned University of Gttingen, where he first met Carl Friedrich Gauss, and attended his lectures on the method of least squares.


          In 1847, Riemann moved to Berlin, where Jacobi, Dirichlet, and Steiner were teaching. He stayed in Berlin for two years and returned to Gttingen in 1849.


          


          Later life


          Bernhard Riemann held his first lectures in 1854, which not only founded the field of Riemannian geometry but set the stage for Einstein's general relativity. In 1857, there was an attempt to promote Riemann to extraordinary professor status at the University of Gttingen. Although this attempt failed, it did result in Riemann finally being granted a regular salary. In 1859, following Dirichlet's death, he was promoted to head the mathematics department at Gttingen. He was also the first to propose the theory of higher dimensions, which greatly simplified the laws of physics. In 1862 he married Elise Koch and had a daughter. He died of tuberculosis on his third journey to Italy in Selasca (now a hamlet of Ghiffa on Lake Maggiore).


          


          Influence


          Riemann's published works opened up research areas combining analysis with geometry. These would subsequently become major parts of the theories of Riemannian geometry, algebraic geometry, and complex manifold theory. The theory of Riemann surfaces was elaborated by Felix Klein and particularly Adolf Hurwitz. This area of mathematics is part of the foundation of topology, and is still being applied in novel ways to mathematical physics.


          Riemann made major contributions to real analysis. He defined the Riemann integral by means of Riemann sums, developed a theory of trigonometric series that are not Fourier seriesa first step in generalized function theoryand studied the Riemann-Liouville differintegral.


          He made some famous contributions to modern analytic number theory. In a single short paper (the only one he published on the subject of number theory), he introduced the Riemann zeta function and established its importance for understanding the distribution of prime numbers. He made a series of conjectures about properties of the zeta function, one of which is the well-known Riemann hypothesis.


          He applied the Dirichlet principle from variational calculus to great effect; this was later seen to be a powerful heuristic rather than a rigorous method. Its justification took at least a generation. His work on monodromy and the hypergeometric function in the complex domain made a great impression, and established a basic way of working with functions by consideration only of their singularities.


          


          Euclidean geometry versus Riemannian geometry
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          In 1853, Gauss asked his student Riemann to prepare a Habilitationsschrift on the foundations of geometry. Over many months, Riemann developed his theory of higher dimensions. When he finally delivered his lecture at Gttingen in 1854, the mathematical public received it with enthusiasm, and it is one of the most important works in geometry. It was titled ber die Hypothesen welche der Geometrie zu Grunde liegen (loosely: "On the foundations of geometry"; more precisely, "On the hypotheses which underlie geometry"), and was published in 1868.


          The subject founded by this work is Riemannian geometry. Riemann found the correct way to extend into n dimensions the differential geometry of surfaces, which Gauss himself proved in his theorema egregium. The fundamental object is called the Riemann curvature tensor. For the surface case, this can be reduced to a number (scalar), positive, negative or zero; the non-zero and constant cases being models of the known non-Euclidean geometries.


          


          Higher dimensions


          Riemann's idea was to introduce a collection of numbers at every point in space that would describe how much it was bent or curved. Riemann found that in four spatial dimensions, one needs a collection of ten numbers at each point to describe the properties of a manifold, no matter how distorted it is. This is the famous metric tensor.


          


          Writings in English


          
            	1868. "On the hypotheses which lie at the foundation of geometry" in Ewald, William B., ed., 1996. From Kant to Hilbert: A Source Book in the Foundations of Mathematics, 2 vols. Oxford Uni. Press: 652-61.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Bernhard_Riemann"
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          Bertrand Arthur William Russell, 3rd Earl Russell, OM, FRS ( 18 May 1872 2 February 1970), was a philosopher, historian, logician, mathematician, advocate for social reform, and pacifist. Although usually regarded as English, he was born in Wales.


          A prolific writer, he was a populariser of philosophy and a commentator on a large variety of topics. Continuing a family tradition in political affairs, he was a prominent anti-war activist, championing free trade between nations and anti-imperialism. He wrote the essay On Denoting and was co-author (with Alfred North Whitehead) of Principia Mathematica, an attempt to ground mathematics on the laws of logic. Both works have had a considerable influence on logic, set theory, linguistics and analytic philosophy.


          Bertrand Russell was born at the height of Britain's economic and political ascendancy. When he died almost a century later, the British Empire had all but vanished, its power had been dissipated by two world wars and its imperial system had been brought to an end. Among his postSecond World War political activities, Russell was a vigorous proponent of nuclear disarmament, antagonist to communist totalitarianism and an outspoken critic of the Vietnam War. Previously he had been imprisoned and deprived of his Fellowship of Trinity College because of his activity as a vigorous peace campaigner and opponent of conscription during the First World War. In 1920, Russell visited the emerging Soviet Union which subsequently met with his disapproval, but he also campaigned vigorously against Adolf Hitler in the 1930s.


          In 1950, Lord Russell was awarded the Nobel Prize in Literature, "in recognition of his varied and significant writings in which he champions humanitarian ideals and freedom of thought".


          


          Biography


          Bertrand Russell was born on 18 May 1872 at Ravenscroft (now Cleddon Hall), Trellech, Monmouthshire, Wales, into an aristocratic family.
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          Ancestry


          His paternal grandfather, John Russell, 1st Earl Russell, was the second son of John Russell, 6th Duke of Bedford, and had twice been asked by Queen Victoria to form a government, serving her as Prime Minister in the 1840s and 1860s.


          The Russells had been prominent in Britain for several centuries before this, coming to power and the peerage with the rise of the Tudor dynasty. They established themselves as one of Britain's leading Whig (Liberal) families, and participated in every great political event from the Dissolution of the Monasteries in 1536-40 to the Glorious Revolution in 1688-89 to the Great Reform Act in 1832.


          Russell's mother Katherine Louisa (1844 - 1874) was the daughter of Edward Stanley, 2nd Baron Stanley of Alderley, and was the sister of Rosalind Howard, Countess of Carlisle.


          Russell's parents were quite radical for their timesRussell's father, Viscount Amberley, was an atheist and consented to his wife's affair with their children's tutor, the biologist Douglas Spalding. Both were early advocates of birth control at a time when this was considered scandalous.


          John Stuart Mill, the Utilitarian philosopher, stood as Russell's godfather. Mill died the following year, but his writings had a great effect upon Russell's life.


          


          Childhood and adolescence


          Russell had two siblings: Frank (nearly seven years older than Bertrand), and Rachel (four years older). In June 1874 Russell's mother died of diphtheria, followed shortly by Rachel, and in January 1876 his father also died of bronchitis following a long period of depression. Frank and Bertrand were placed in the care of their staunchly Victorian grandparents, who lived at Pembroke Lodge in Richmond Park. John Russell, 1st Earl Russell, his grandfather, died in 1878, and was remembered by Russell as a kindly old man in a wheelchair. As a result, his widow, the Countess Russell (ne Lady Frances Elliot), was the dominant family figure for the rest of Russell's childhood and youth.


          The countess was from a Scottish Presbyterian family, and successfully petitioned a British court to set aside a provision in Amberley's will requiring the children to be raised as agnostics. Despite her religious conservatism, she held progressive views in other areas (accepting Darwinism and supporting Irish Home Rule), and her influence on Bertrand Russell's outlook on social justice and standing up for principle remained with him throughout his life her favourite Bible verse, 'Thou shalt not follow a multitude to do evil' ( Exodus 23:2), became his mantra. However, the atmosphere at Pembroke Lodge was one of frequent prayer, emotional repression and formality; Frank reacted to this with open rebellion, but the young Bertrand learned to hide his feelings.


          Russell's adolescence was thus very lonely, and he often contemplated suicide. He remarked in his autobiography that his keenest interests were in sex, religion and mathematics, and that only the wish to know more mathematics kept him from suicide. He was educated at home by a series of tutors, and he spent countless hours in his grandfather's library.


          His brother Frank introduced him to the work of Euclid, which transformed Russell's life.


          


          University and first marriage


          Russell won a scholarship to read for the Mathematics Tripos at Trinity College, Cambridge, and commenced his studies there in 1890. He became acquainted with the younger G.E. Moore and came under the influence of Alfred North Whitehead, who recommended him to the Cambridge Apostles. He quickly distinguished himself in mathematics and philosophy, graduating with a B.A. in the former subject in 1893 and adding a fellowship in the latter in 1895.


          Russell first met the American Quaker Alys Pearsall Smith when he was seventeen years old. He became a friend of the Pearsall Smith familythey knew him primarily as 'Lord John's grandson' and enjoyed showing him offand travelled with them to the continent; it was in their company that Russell visited the Paris Exhibition of 1889 and was able to climb the Eiffel Tower soon after it was completed.


          He soon fell in love with the puritanical, high-minded Alys, who was a graduate of Bryn Mawr College near Philadelphia, and, contrary to his grandmother's wishes, he married her on 13 December 1894. Their marriage began to fall apart in 1901 when it occurred to Russell, while he was out on his bicycle, that he no longer loved her. She asked him if he loved her and he replied that he didn't. Russell also disliked Alys's mother, finding her controlling and cruel. It was to be a hollow shell of a marriage and they finally divorced in 1921, after a lengthy period of separation. During this period, Russell had passionate (and often simultaneous) affairs with a number of women, including Lady Ottoline Morrell and the actress Lady Constance Malleson.


          


          Early career


          Russell began his published work in 1896 with German Social Democracy, a study in politics that was an early indication of a lifelong interest in political and social theory. In 1896, he taught German social democracy at the London School of Economics, where he also lectured on the science of power in the autumn of 1937. He was also a member of the Coefficients dining club of social reformers set up in 1902 by the Fabian campaigners Sidney and Beatrice Webb.


          In 1905 he wrote the essay On Denoting, which was published in the philosophical journal Mind. Russell became a fellow of the Royal Society in 1908. The first of three volumes of Principia Mathematica, written with Whitehead, was published in 1910, which, along with the earlier The Principles of Mathematics, soon made Russell world famous in his field. In 1911, he became acquainted with the Austrian engineering student Ludwig Wittgenstein, whom he viewed as a genius and a successor who would continue his work on logic. He spent hours dealing with Wittgenstein's various phobias and his frequent bouts of despair. The latter was often a drain on Russell's energy, but he continued to be fascinated by him and encouraged his academic development, including the publication of Wittgenstein's Tractatus Logico-Philosophicus in 1922.


          


          Between the wars, and second marriage


          In August 1920, Russell traveled to Russia as part of an official delegation sent by the British government to investigate the effects of the Russian Revolution. During the course of his visit, he met Lenin and had an hour-long conversation with him. (In his autobiography, he mentions that he found Lenin rather disappointing, and that he sensed an "impish cruelty" in him.) He also cruised down the Volga on a steam-ship. Russell's lover Dora Black also visited Russia independently at the same time she was enthusiastic about the revolution, but Russell's experiences destroyed his previous tentative support for it.


          Russell subsequently lectured in Beijing on philosophy for one year, accompanied by Dora. While in China, Russell became gravely ill with pneumonia, and incorrect reports of his death were published in the Japanese press. When the couple visited Japan on their return journey, Dora notified the world that "Mr. Bertrand Russell, having died according to the Japanese press, is unable to give interviews to Japanese journalists." The press were not amused and did not appreciate the sarcasm.


          On the couple's return to England on 26 August 1921, Dora was six months pregnant, and Russell arranged a hasty divorce from Alys, marrying Dora six days after the divorce was finalised, on 27 September 1921. Their children were John Conrad Russell, 4th Earl Russell, born on 16 November 1921 and Katharine Jane Russell (now Lady Katharine Tait) born on 29 December 1923. Russell supported himself during this time by writing popular books explaining matters of physics, ethics, and education to the layman. Some scholars have suggested that at this point he had an affair with Vivien Eliot, wife of T. S. Eliot.


          Together with Dora, he also founded the experimental Beacon Hill School in 1927. After he left the school in 1932, Dora continued it until 1943.


          Upon the death of his elder brother Frank, in 1931, Russell became the 3rd Earl Russell. He once said that his title was primarily useful for securing hotel rooms.


          Russell's marriage to Dora grew increasingly tenuous, and it reached a breaking point over her having two children with an American journalist, Griffin Barry. They separated in 1932 and finally divorced. On 18 January 1936, Russell married his third wife, an Oxford undergraduate named Patricia ("Peter") Spence, who had been his children's governess since the summer of 1930. Russell and Peter had one son, Conrad Sebastian Robert Russell, 5th Earl Russell, who became a prominent historian and one of the leading figures in the Liberal Democrat party.


          


          Second World War


          After the Second World War, Russell taught at the University of Chicago, later moving on to Los Angeles to lecture at the University of California, Los Angeles. He was appointed professor at the City College of New York in 1940, but after a public outcry, the appointment was annulled by a court judgement: his opinions (especially those relating to sexual morality, detailed in Marriage and Morals ten years earlier) made him "morally unfit" to teach at the college. The protest was started by the mother of a student who would not have been eligible for his graduate-level course in mathematical logic. Many intellectuals, led by John Dewey, protested his treatment. Dewey and Horace M. Kallen edited a collection of articles on the CCNY affair in The Bertrand Russell Case. He soon joined the Barnes Foundation, lecturing to a varied audience on the history of philosophy; these lectures formed the basis of A History of Western Philosophy. His relationship with the eccentric Albert C. Barnes soon soured, and he returned to Britain in 1944 to rejoin the faculty of Trinity College.


          


          Later life


          


          During the 1940s and 1950s, Russell participated in many broadcasts over the BBC, particularly the Third Programme, on various topical and philosophical subjects. By this time in his life, Russell was world famous outside of academic circles, frequently the subject or author of magazine and newspaper articles, and was called upon to offer up opinions on a wide variety of subjects, even mundane ones. En route to one of his lectures in Trondheim, Russell was one of 24 survivors (among a total of 43 passengers) in a plane crash in Hommelvik in October 1948. A History of Western Philosophy (1945) became a best-seller, and provided Russell with a steady income for the remainder of his life.


          In the King's Birthday Honours of June 9, 1949, Russell was awarded the Order of Merit, and the following year he was awarded the Nobel Prize for Literature. When he was given the Order of Merit, King George VI was affable but slightly embarrassed at decorating a former jailbird, saying that "You have sometimes behaved in a manner that would not do if otherwise adopted." Russell merely smiled, but afterwards claimed that the reply "That's right, just like your brother" immediately came to mind.


          In 1952, Russell was divorced by Peter, with whom he had been very unhappy. Conrad, Russell's son by Peter, did not see his father between the time of the divorce and 1968 (at which time his decision to meet his father caused a permanent breach with his mother).


          Russell married his fourth wife, Edith Finch, soon after the divorce, on December 15, 1952. They had known each other since 1925, and Edith had taught English at Bryn Mawr College near Philadelphia, Pennsylvania, sharing a house for twenty years with Russell's old friend Lucy Donnelly. Edith remained with him until his death, and, by all accounts, their marriage was a happy, close, and loving one. Russell's eldest son, John, suffered from serious mental illness, which was the source of ongoing disputes between Russell and John's mother, Russell's former wife, Dora. John's wife Susan was also mentally ill, and eventually Russell and Edith became the legal guardians of their three daughters (two of whom were later diagnosed with schizophrenia).


          


          Political causes


          Russell spent the 1950s and 1960s engaged in various political causes, primarily related to nuclear disarmament and opposing the Vietnam war (see also Russell Vietnam War Crimes Tribunal). The Russell-Einstein Manifesto was a document calling for nuclear disarmament and was signed by 11 of the prominent nuclear physicists and intellectuals of the time. He wrote a great many letters to world leaders during this period. He was in contact with Lionel Rogosin while the latter was filming his anti-war film Good Times, Wonderful Times in the 1960's. He also became a hero to many of the youthful members of the New Left. During the 1960s, in particular, Russell became increasingly vocal about his disapproval of what he felt to be the American government's near-genocidal policies. In 1963 he became the inaugural recipient of the Jerusalem Prize, an award for writers concerned with the freedom of the individual in society. In October 1965 he tore up his Labour Party card because he feared the party was going to send soldiers to support the Vietnam War.


          


          Final years and death


          Russell published his three-volume autobiography in 1967, 1968, and 1969. Although he became frail, he remained lucid and clear thinking up to the day of his death. On 23 November 1969 he wrote to the Times newspaper saying that the preparation for show trials in Czechoslovakia was "highly alarming". Also during that month, he appealed to Secretary General U Thant of the United Nations to support an international war crimes commission to investigate alleged "torture and genocide" by the Americans in South Vietnam. Then a month after that, he protested to Alexei Kosygin over the expulsion of Aleksandr Solzhenitsyn from the Writers Union.


          On 31 January 1970 Russell issued a statement which condemned Israeli aggression in the Middle East and called for Israeli withdrawal from territory occupied in 1967. The statement said that:


          
            
              	

              	The tragedy of the people of Palestine is that their country was "given" by a foreign power to another people for the creation of a new state. The result was that many hundreds of thousands of innocent people were made permanently homeless. With every new conflict their numbers increased. How much longer is the world willing to endure this spectacle of wanton cruelty? It is abundantly clear that the refugees have every right to the homeland from which they were driven, and the denial of this right is at the heart of the continuing conflict. No people anywhere in the world would accept being expelled en masse from their own country; how can anyone require the people of Palestine to accept a punishment which nobody else would tolerate? A permanent just settlement of the refugees in their homeland is an essential ingredient of any genuine settlement in the Middle East. We are frequently told that we must sympathise with Israel because of the suffering of the Jews in Europe at the hands of the Nazis. [] What Israel is doing today cannot be condoned, and to invoke the horrors of the past to justify those of the present is gross hypocrisy.

              	
            

          


          This was Russell's final ever political statement or act. It was read out at the International Conference of Parliamentarians in Cairo on 3 February 1970, the day after Russell's death.


          The next day, 1 February, he spent at his home, Plas Penrhyn, in Penrhyndeudraeth, Merionethshire, Wales quietly. However, on the morning of 2 February Russell said he didn't feel well and remained in bed until just before noon. That evening, whilst reading, he suddenly fell ill. His wife and nurse, after calling his doctor, got him to bed and gave him oxygen, but it was to no avail. Bertrand Russell died of influenza before the doctor arrived.


          Upon his death, his peerages descended on his eldest son, John, Viscount Amberley, who thence became the fourth Earl.


          Russell was cremated at Colwyn Bay on 5 February 1970. There was no religious ceremony, as Russell had dictated in his will. His ashes were scattered over the Welsh mountains later that year.


          


          Philosophical work


          Russell is generally credited as being one of the founders of analytic philosophy but he also produced a body of work that covers logic, the philosophy of mathematics, metaphysics, ethics and epistemology.


          


          Influence on philosophy


          Russell had a major influence on modern philosophy, especially in the English-speaking world. While others were also influential, notably Frege, Moore, and Wittgenstein, Russell made analysis the dominant methodology of professional philosophy. The various analytic movements throughout the last century all owe something to Russell's earlier works.


          Russell's influence on individual philosophers is singular, perhaps most notably in the case of Ludwig Wittgenstein, who was his student between 1911 and 1914.


          Wittgenstein's own influence on Russell, for example, in leading him to conclude, much to his regret, that mathematical truths were purely tautological truths, is a matter of debate. What is certain is that in 1901 Russell's own reflections on the issues raised by the paradox that takes his name Russell's Paradox, formalised 30 years later by Kurt Gdel's 'Undecidability' Theorems, led him to doubt the certainty of mathematics. This doubt was perhaps Russell's most important 'influence' on mathematics, and was spread throughout the European universities, even as Russell himself laboured (with Whitehead) in a futile attempt to find a solution to the Paradox.


          Russell wrote (in Portraits from Memory, 1956) of his reaction to Gdel's 'Theorems of Undecidability':


          "I wanted certainty in the kind of way in which people want religious faith. I thought that certainty is more likely to be found in mathematics than elsewhere. But I discovered that many mathematical demonstrations, which my teachers wanted me to accept, were full of fallacies ... I was continually reminded of the fable about the elephant and the tortoise. Having constructed an elephant upon which the mathematical world could rest, I found the elephant tottering, and proceeded to construct a tortoise to keep the elephant from falling. But the tortoise was no more secure than the elephant, and after some twenty years of arduous toil, I came to the conclusion that there was nothing more that I could do in the way of making mathematical knowledge indubitable."


          Evidence of Russell's influence on Wittgenstein can be seen throughout the Tractatus, which Russell was instrumental in having published. Russell also helped to secure Wittgenstein's doctorate and a faculty position at Cambridge, along with several fellowships along the way. However, as previously stated, he came to disagree with Wittgenstein's later linguistic and analytic approach to philosophy dismissing it as "trivial," while Wittgenstein came to think of Russell as "superficial and glib," particularly in his popular writings. Russell's influence is also evident in the work of A. J. Ayer, Rudolf Carnap, Alonzo Church, Kurt Gdel, David Kaplan, Saul Kripke, Karl Popper, W. V. Quine, John R. Searle, and a number of other philosophers and logicians.


          Some see Russell's influence as mostly negative, primarily those who have been critical of Russell's emphasis on science and logic. Russell often characterized his moral and political writings as lying outside the scope of philosophy, however Russell's admirers and detractors are often more acquainted with his pronouncements on social and political matters, or what some (e.g., biographer Ray Monk) have called his " journalism," than they are with his technical, philosophical work. There is a marked tendency to conflate these matters, and to judge Russell the philosopher on what he himself would certainly consider to be his non-philosophical opinions. Russell often cautioned people to make this distinction.


          Russell left a large assortment of writing. From his adolescent years, Russell wrote about 3,000 words a day, with relatively few corrections; his first draft nearly always was his last draft, even on the most complex, technical matters. His previously unpublished work is an immense treasure trove, and scholars are continuing to gain new insights into Russell's thought.


          


          Activism


          Political and social activism occupied much of Russell's time for most of his long life, which makes his prodigious and seminal writing on a wide range of technical and non-technical subjects all the more remarkable.


          Russell remained politically active to almost literally the end of his life, writing and exhorting world leaders and lending his name to various causes. Some maintain that during his last few years he gave his youthful followers too much license and that they used his name for some outlandish purposes that a more attentive Russell would not have approved. There is evidence to show that he became aware of this when he fired his private secretary, Ralph Schoenman, then a young firebrand of the radical left.


          


          Pacifism, war and nuclear weapons


          Despite the ready image still provided by popular culture, Russell was never a complete pacifist. He resisted specific wars, protesting against them in specific ways, on the grounds that they were contrary to the interests of civilization, and thus immoral. Indeed, in his 1915 article on " The Ethics of War", he defended wars of colonization on the same utilitarian grounds: he felt conquest was justified if the side with the more advanced civilization could put the land to better use. So, when it is said, rightly, that Russell opposed nearly all wars between modern nations, it must be understood in this sense.


          Russell's activism against British participation in World War I led to fines, a loss of freedom of travel within Britain, and the non-renewal of his fellowship at Trinity College, Cambridge. He was attacked as a 'traitor' in the press, treated like a security risk by his own government, and many of his closest friends deserted him. He was eventually sentenced to prison in 1918 on the tenuous grounds that he had interfered in British Foreign Policy he had argued that British workers should be wary of the United States Army, for it had experience in strike-breaking. He was released after serving six months, but was still closely supervised until the end of the war.


          In 1943 Russell called his stance towards warfare "relative political pacifism"he held that war was always a great evil, but in some particularly extreme circumstances (such as when Adolf Hitler threatened to take over Europe) it might be a lesser of multiple evils. In the years leading to World War II, he supported the policy of appeasement; but by 1940 he acknowledged that in order to preserve democracy, Hitler had to be defeated. This same reluctant value compromise was shared by his acquaintance A.A. Milne.


          Russell was fairly consistently opposed to the continued existence of nuclear weapons from the time of their first use. However, on November 20, 1948, in a public speech at Westminster School, addressing a gathering arranged by the New Commonwealth, Russell shocked some observers with comments that seemed to suggest a preemptive nuclear strike on the Soviet Union might be justified. Russell apparently argued that the threat of war between the United States and the Soviet Union would enable the United States to force the Soviet Union to accept the Baruch Plan for international atomic energy control. (Earlier in the year he had written in the same vein to Walter W. Marseille.) Russell felt this plan "had very great merits and showed considerable generosity, when it is remembered that America still had an unbroken nuclear monopoly." (Has Man a Future?, 1961). However Nicholas Griffin of McMaster University, in his book The Selected Letters of Bertrand Russell: The Public Years, 1914-1970, has claimed (after obtaining a transcript of the speech) that Russell's wording implies he didn't advocate the actual use of the atom bomb, but merely its diplomatic use as a massive source of leverage over the actions of the Soviets. Griffin's interpretation was disputed by Nigel Lawson, the former British Chancellor, who was present at the speech, claims it was quite clear that Russell was advocating an actual First Strike. Whichever interpretation is correct, Russell later relented, instead arguing for mutual disarmament by the nuclear powers, possibly linked to some form of world government.


          In 1955 Russell released the Russell-Einstein Manifesto, co-signed by Albert Einstein and nine other leading scientists and intellectuals, a document which led to the first of the Pugwash Conferences on Science and World Affairs in 1957. In 1958, Russell became the first president of the Campaign for Nuclear Disarmament. He resigned two years later when the CND would not support civil disobedience, and formed the Committee of 100. In September 1961 he was imprisoned for a week for inciting civil disobedience, when he took part in a huge ban-the-bomb demonstration at the Ministry of Defence but the sentence was quashed on account of his age.


          During the Cuban Missile Crisis Russell sent telegrams to Kennedy, Khrushchev, the UN Secretary-General U Thant and British prime minister Macmillan, which may have helped to prevent further escalation and a possible nuclear war. Khrushchev replied with a long letter, published by the Russian news agency ITAR-TASS, which was mainly addressed to Kennedy and the Western world.


          Increasingly concerned about the potential danger to humanity arising from nuclear weapons and other scientific discoveries, he also joined with Einstein, Oppenheimer, Rotblat and other eminent scientists of the day to establish the World Academy of Art and Science which was formally constituted in 1960.


          The Bertrand Russell Peace Foundation began work in 1963, in order to carry forward Russell's work for peace, human rights and social justice. He began public opposition to U.S. policy in Vietnam with a letter to the New York Times dated March 28, 1963. By the autumn of 1966 he had completed the manuscript of "War Crimes in Vietnam". Then, using the American justifications for the Nuremberg Trials, Russell, along with Jean-Paul Sartre, organised what he called an international War Crimes Tribunal, a.k.a the Russell Tribunal.


          Russell was an early critic of the official story in the John F. Kennedy assassination; his " 16 Questions on the Assassination" from 1964 is still considered a good summary of the apparent inconsistencies in that case.


          Russell made a cameo appearance playing himself in the anti-war Bollywood film " Aman" which was released in India in 1967. This was Russell's only appearance in a feature film.


          


          Communism and socialism


          Russell initially expressed great hope in "the Communist experiment". However, when he visited the Soviet Union and met Lenin in 1920, he was unimpressed with the system in place. On his return he wrote a critical tract, The Practice and Theory of Bolshevism. He was "infinitely unhappy in this atmospherestifled by its utilitarianism, its indifference to love and beauty and the life of impulse." He believed Lenin to be similar to a religious zealot, cold and possessing "no love of liberty."


          In the United Kingdom general election, 1922 and UK general election, 1923 Russell stood as a Labour Party candidate in the Chelsea constituency, but only on the basis that he knew he was extremely unlikely to be elected in such a safe Conservative seat, and he was not on either occasion.


          Politically, Russell envisioned a kind of benevolent, libertarian socialism, similar in some ways to, yet possessing important differences from, the conception promoted by the Fabian Society. He was strongly critical of Stalin's regime, and of the practices of states proclaiming Marxism and Communism generally. Russell was a consistent enthusiast for democracy and world government, and advocated the establishment of a democratic international government in some of the essays collected in In Praise of Idleness (1935), and also in Has Man a Future? (1961).


          
            
              	

              	One who believes as I do, that free intellect is the chief engine of human progress, cannot but be fundamentally opposed to Bolshevism as much as to the Church of Rome. The hopes which inspire communism are, in the main, as admirable as those instilled by the Sermon on the Mount, but they are held as fanatically and are as likely to do as much harm.

              	
            

          


          
            
              	

              	For my part, while I am as convinced a Socialist as the most ardent Marxian, I do not regard Socialism as a gospel of proletarian revenge, nor even, primarily, as a means of securing economic justice. I regard it primarily as an adjustment to machine production demanded by considerations of common sense, and calculated to increase the happiness, not only of proletarians, but of all except a tiny minority of the human race.

              	
            

          


          
            
              	

              	Modern methods of production have given us the possibility of ease and security for all; we have chosen, instead, to have overwork for some and starvation for the others. Hitherto we have continued to be as energetic as we were before there were machines; in this we have been foolish, but there is no reason to go on being foolish for ever.

              	
            

          


          


          Women's suffrage


          As a young man, Russell was a member of the Liberal Party and wrote in favour of free trade and women's suffrage. In his 1910 pamphlet, Anti-Suffragist Anxieties, Russell wrote that some men opposed suffrage because they "fear that their liberty to act in ways that are injurious to women will be curtailed". In May 1907 Russell stood for Parliament as a Woman's suffrage candidate in Wimbledon, but was not elected.


          


          Sexuality


          Russell wrote against Victorian notions of morality. Marriage and Morals (1929) expressed his opinion that sex between a man and woman who are not married to each other is not necessarily immoral if they truly love one another, and advocated "trial marriages" or "companionate marriage," formalised relationships whereby young people could legitimately have sexual intercourse without being expected to remain married in the long term or to have children (an idea first proposed by Judge Ben Lindsey). This might not seem extreme by today's standards, but it was enough to raise vigorous protests and denunciations against him during his visit to the United States shortly after the book's publication. Russell was also ahead of his time in advocating open sex education and widespread access to contraception. He also advocated easy divorce, but only if the marriage had produced no children Russell's view was that parents should remain married but tolerant of each other's sexual infidelity, if they had children. This reflected his life at the time his second wife Dora was openly having an affair, and would soon become pregnant by another man, but Russell was keen for their children John and Kate to have a "normal" family life.


          Russell was also active within the Homosexual Law Reform Society, being one of the signatories of Anthony Edward Dyson's letter calling for a change in the law regarding homosexual practices, which were legalised in 1967, when Russell was still alive.


          


          Race


          As with his views on religion, which developed considerably throughout his long life, Russell's views on the matter of race did not remain fixed. By 1951, Russell was a vocal advocate of racial equality and intermarriage; he penned a chapter on "Racial Antagonism" in New Hopes for a Changing World (1951), which read:


          
            
              	

              	It is sometimes maintained that racial mixture is biologically undesirable. There is no evidence whatever for this view. Nor is there, apparently, any reason to think that Negroes are congenitally less intelligent than white people, but as to that it will be difficult to judge until they have equal scope and equally good social conditions.

              	
            

          


          Passages in some of his early writings support birth control. On 16 November 1922, for instance, he gave a lecture to the General Meeting of Dr. Marie Stopes's Society for Constructive Birth Control and Racial Progress on "Birth Control and International Relations," in which he described the importance of extending Western birth control worldwide; his remarks anticipated the population control movement of the 1960s and the role of the United Nations.


          
            
              	

              	This policy may last some time, but in the end under it we shall have to give way--we are only putting off the evil day; the one real remedy is birth control, that is getting the people of the world to limit themselves to those numbers which they can keep upon their own soil I do not see how we can hope permanently to be strong enough to keep the coloured races out; sooner or later they are bound to overflow, so the best we can do is to hope that those nations will see the wisdom of Birth Control. We need a strong international authority.

              	
            

          


          Another passage from early editions of his book Marriage and Morals (1929), which Russell later clarified as referring only to the situation as resulting from environmental conditioning, and which he had removed from later editions, reads:


          
            
              	

              	In extreme cases there can be little doubt of the superiority of one race to another. There is no sound reason to regard negroes as on the average inferior to white men, although for work in the tropics they are indispensable, so that their extermination (apart from questions of humanity) would be highly undesirable.

              	
            

          


          Russell later criticized eugenic programs for their vulnerability to corruption, and, in 1932, he condemned the "unwarranted assumption" that "Negroes are congenitally inferior to white men" (Education and the Social Order, Chap. 3).


          Responding in 1964 to a correspondent's enquiry, "do you still consider the Negroes an inferior race, as you did when you wrote Marriage and Morals?", Russell replied:


          
            
              	

              	I never held Negroes to be inherently inferior. The statement in Marriage and Morals refers to environmental conditioning. I have had it withdrawn from subsequent editions because it is clearly ambiguous.
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              	beryllium, Be, 4
            


            
              	Chemical series

              	alkaline earth metals
            


            
              	Group, period, block

              	2, 2, s
            


            
              	Appearance

              	white-gray metallic
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              	9.012182 (3)gmol1
            


            
              	Electron configuration
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              	2, 2
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              	Magnetic ordering

              	diamagnetic
            


            
              	Thermal conductivity
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          Beryllium (pronounced /bəˈrɪliəm/) is a chemical element with the symbol Be and atomic number 4. A bivalent element, beryllium is a steel grey, strong, light-weight yet brittle, alkaline earth metal. It is primarily used as a hardening agent in alloys, most notably beryllium copper. Commercial use of beryllium metal presents technical challenges due to the toxicity (especially by inhalation) of beryllium-containing dusts.


          Beryllium is relatively rare element in both the Earth and the universe, due to the fact that it is not formed in conventional stellar nucleosynthesis. The element is not known to be necessary or useful for either plant or animal life.


          


          Properties


          
            	It has one of the highest melting points of the light metals. The modulus of elasticity of beryllium is approximately a third greater than that of steel. The combination of this modulus plus beryllium's relatively low density gives it the fastest sound conduction speed of any solid at standard conditions (about 12.9 km/sec). It has excellent thermal conductivity and is nonmagnetic.


            	It is highly permeable to X-rays, and neutrons are liberated when it is hit by alpha particles, as from radium or polonium (about 30 neutrons/million alpha particles).


            	At standard temperature and pressures beryllium resists oxidation when exposed to air (although its ability to scratch glass is probably due to the formation of a thin layer of the oxide). It resists attack by concentrated nitric acid.

          


          


          History


          This element was discovered by Louis-Nicolas Vauquelin in 1798 as the oxide in beryl and in emeralds. Friedrich Whler and A. A. Bussy independently isolated the metal in 1828 by reacting potassium and beryllium chloride.


          


          Etymology


          The name beryllium comes from the Greek , beryllos, beryl, from Prakrit veruliya, from Pāli veuriya; akin or perhaps akin to Tamil language veiru or, viar, "to become pale," in reference to the pale semiprecious gemstone beryl. At one time beryllium was referred to as glucinium (from Greek, sweet), due to the sweet taste of its salts (with the accompanying chemical symbol "Gl").


          


          Applications


          


          Mechanical


          
            	Due to its stiffness, light weight, and dimensional stability over a wide temperature range, Beryllium metal is used in the defense and aerospace industries as light-weight structural materials in high-speed aircraft, missiles, space vehicles, and communication satellites. For example, many high-quality liquid fueled rockets use nozzles of pure Be, an example being the Saturn V.


            	Beryllium is used as an alloying agent in the production of beryllium copper, which contains up to 2.5% beryllium. Beryllium-copper alloys are used in a wide variety of applications because of their combination of high electrical and thermal conductivity, high strength and hardness, nonmagnetic properties, along with good corrosion and fatigue resistance. These applications include the making of spot-welding electrodes, springs, non-sparking tools and electrical contacts.


            	In the telecommunications industry, tools made of beryllium are used to tune the highly magnetic klystrons used for high power microwave applications.


            	Beryllium copper is used in electrical spring contacts.


            	Beryllium is used in the making of gyroscopes, computer equipment, watch springs and instruments where light-weight, rigidity and dimensional stability are needed.


            	The James Webb Space Telescope will have 18 hexagonal beryllium sections for its mirrors. Because JWST will face a temperature of 240 degrees Celsius (33 kelvins), the mirror is made of beryllium, a material capable of handling extreme cold better than glass. Beryllium contracts and deforms less than glass  and thus remains more uniform  in such temperatures. For the same reason, the optics of the Spitzer Space Telescope are entirely built of beryllium metal.


            	Beryllium has been used in tweeter and mid-range audio loudspeaker construction as an alternative to titanium and aluminium, largely due to its lower density and greater rigidity.

          


          


          Radiation


          
            [image: A square beryllium foil mounted in a steel case to be used as a window between a vacuum chamber and an X-ray microscope. Beryllium, due to its low Z number is highly transparent to X-rays.]

            
              A square beryllium foil mounted in a steel case to be used as a window between a vacuum chamber and an X-ray microscope. Beryllium, due to its low Z number is highly transparent to X-rays.
            

          


          
            	Thin sheets of beryllium foil are used as windows in X-ray detectors to filter out visible light and allow only X-rays to be detected.


            	Sheets of beryllium ranging from 3millimetres (0.12in) thick down to 25micrometres (0.00098in) thick are used as the output window in x-ray tubes, allowing x-rays to leave the tube while keeping a vacuum on the inside of the tube.


            	In the field of X-ray lithography beryllium is used for the reproduction of microscopic integrated circuits.


            	Because of its low atomic number beryllium is almost transparent to energetic electrically charged particles. Therefore it is used to build the beam pipe around the collision region in collider particle physics experiments. Notably all four main detector experiments at the Large Hadron Collider accelerator ( ALICE, ATLAS, CMS, LHCb) use a beryllium beam-pipe.

          


          


          Nuclear


          
            	Beryllium is used in nuclear weapon designs as the outer layer of the pit of the primary stage, surrounding the fissile material. It is a good pusher for implosion, and the best possible neutron reflector, reducing the critical mass needed for a fission chain reaction and increasing the proportion of fuel that fissions, while itself adding little mass to the weapon. It is a poor tamper because of its low mass, but this is unimportant in fusion- boosted fission weapons. As a light element with few electrons, the fission explosion completely ionizes it quickly, making it transparent to X-rays and letting the energy from a primary fission explosion escape for radiation implosion of a secondary fusion stage.


            	Beryllium is a good neutron moderator because it has a low neutron absorption cross section, and because light nuclei are more effective at slowing down neutrons than heavy nuclei. It has been used in some nuclear reactors; see Category:Beryllium moderated reactors.


            	Beryllium is sometimes used in neutron sources, in which the beryllium is mixed with an alpha emitter such as 210Po, 226Ra, 239Pu or 241Am.


            	Beryllium is used in the Joint European Torus fusion research facility and will be used in ITER, to condition the plasma facing components.

          


          


          Compounds


          
            	Beryllium is an effective p-type dopant in III-V compound semiconductors. It is widely used in materials such as GaAs, AlGaAs, InGaAs, and InAlAs grown by molecular beam epitaxy (MBE).


            	Beryllium oxide is useful for many applications that require the combined properties of an electrical insulator an excellent heat conductor, with high strength and hardness, with a very high melting point. Beryllium oxide is frequently used as an insulator base plate in high-power transistors in RF transmitters for telecommunications. Beryllium oxide is also being studied for use in increasing the thermal conductivity of uranium dioxide nuclear fuel pellets.


            	Beryllium compounds were once used in fluorescent lighting tubes, but this use was discontinued because of berylliosis in the workers manufacturing the tubes (see below).

          


          


          Occurrence on Earth


          Beryllium is an essential constituent of about 100 out of about 4000 known minerals, the most important of which are bertrandite (Be4Si2O7(OH)2), beryl (Al2Be3Si6O18), chrysoberyl (Al2BeO4), and phenakite (Be2SiO4). Precious forms of beryl are aquamarine, bixbite and emerald.


          The most important commercial sources of beryllium and its compounds are beryl and bertrandite. Beryllium metal did not become readily available until 1957. Currently, most production of this metal is accomplished by reducing beryllium fluoride with magnesium metal. The price on the US market for vacuum-cast beryllium ingots was 338 US$ per pound ($745/kg) in 2001.


          
            	BeF2 + Mg  MgF2 + Be

          


          


          Isotopes


          Of beryllium's isotopes, only 9Be is stable. Cosmogenic 10Be is produced in the atmosphere by cosmic ray spallation of oxygen and nitrogen. Because beryllium tends to exist in solutions below about pH 5.5 (and rainwater above many indutrialized areas can have a pH less than 5), it will dissolve and be transported to the Earth's surface via rainwater. As the precipitation quickly becomes more alkaline, beryllium drops out of solution. Cosmogenic 10Be thereby accumulates at the soil surface, where its relatively long half-life (1.51 million years) permits a long residence time before decaying to 10B. 10Be and its daughter products have been used to examine soil erosion, soil formation from regolith, the development of lateritic soils, as well as variations in solar activity and the age of ice cores. It is also formed in nuclear explosions by a reaction of fast neutrons with 13C in the carbon dioxide in air, and is one of the historical indicators of past activity at nuclear test sites.


          
            [image: Plot showing variations in solar activity, including variation in 10Be concentration.]

            
              Plot showing variations in solar activity, including variation in 10Be concentration.
            

          


          The fact that 7Be and 8Be are unstable has profound cosmological consequences as it means that elements heavier than beryllium could not be produced by nuclear fusion in the Big Bang. However, Fred Hoyle showed that the energy levels of 8Be and 12C favour carbon production by the triple-alpha process in helium burning stars, thus making life possible. (See also Big Bang nucleosynthesis).


          7Be decays by electron capture, therefore its decay rate is dependent upon its electron configuration - a novel occurrence in nuclear decay.


          The shortest-lived known isotope of beryllium is 13Be which decays through neutron emission. It has a half-life of 2.710-21 second. 6Be is also very short-lived with a half-life of 5.010-21 second.


          The exotics 11Be and 14Be are known to exhibit a nuclear halo.


          


          Precautions


          
            [image: Beryllium ore]

            
              Beryllium ore
            

          


          According to the International Agency for Research on Cancer (IARC), beryllium and beryllium compounds are Category 1 carcinogens; they are carcinogenic to both animals and humans. Chronic berylliosis is a pulmonary and systemic granulomatous disease caused by exposure to beryllium. Acute beryllium disease in the form of chemical pneumonitis was first reported in Europe in 1933 and in the United States in 1943. Cases of chronic berylliosis were first described in 1946 among workers in plants manufacturing fluorescent lamps in Massachusetts. Chronic berylliosis resembles sarcoidosis in many respects, and the differential diagnosis is often difficult. It occasionally killed early workers in nuclear weapons design, such as Herbert Anderson .


          Although the use of beryllium compounds in fluorescent lighting tubes was discontinued in 1949, potential for exposure to beryllium exists in the nuclear and aerospace industries and in the refining of beryllium metal and melting of beryllium-containing alloys, the manufacturing of electronic devices, and the handling of other beryllium-containing material.


          Early researchers tasted beryllium and its various compounds for sweetness in order to verify its presence. Modern diagnostic equipment no longer necessitates this highly risky procedure and no attempt should be made to ingest this highly toxic substance. Beryllium and its compounds should be handled with great care and special precautions must be taken when carrying out any activity which could result in the release of beryllium dust (lung cancer is a possible result of prolonged exposure to beryllium laden dust).


          This substance can be handled safely if certain procedures are followed. No attempt should be made to work with beryllium before familiarization with correct handling procedures.


          A successful test for beryllium on different surface areas has been recently developed. The procedure uses fluorescence when beryllium is bound to sulfonated hydroxybenzoquinoline to detect up to 10 times lower than the recommended limit for beryllium concentration in the work place. Fluorescence increases with increasing beryllium concentration. The new procedure has been successfully tested on a variety of surfaces.


          


          Inhalation


          Beryllium can be harmful if inhaled and the effects depend on period of exposure. If beryllium concentrations in air are high enough (greater than 100 g/m), an acute condition can result, called acute beryllium disease, which resembles pneumonia. Occupational and community air standards are effective in preventing most acute lung damage. Long term exposure to beryllium can increase the risk of developing lung cancer. The more common and serious health hazard from beryllium today is chronic beryllium disease (CBD), discussed below. It continues to occur in industries as diverse as metal recycling, dental laboratories, alloy manufacturing, nuclear weapons production, defense industries, and metal machine shops that work with alloys containing small amounts of beryllium.


          


          Chronic beryllium disease (CBD)


          Some people (1-15%) become sensitive to beryllium. These individuals may develop an inflammatory reaction that principally targets the respiratory system and skin. This condition is called chronic beryllium disease (CBD), and can occur within a few months or many years after exposure to higher than normal levels of beryllium (greater than 0.02 g/m). This disease causes fatigue, weakness, night sweats and can cause difficulty in breathing and a persistent dry cough. It can result in anorexia, weight loss, and may also lead to right-side heart enlargement and heart disease in advanced cases. Some people who are sensitized to beryllium may not have any symptoms. The disease is treatable, but not curable with traditional drugs and medicine. CBD occurs when the body's immune system recognizes beryllium particles as foreign material and mounts an immune system attack against the particles. Because these particles are typically inhaled into the lungs, the lungs become the major site where the immune system responds, they become inflamed and fill with large numbers of white blood cells that accumulate wherever beryllium particles are found. These cells form balls around the beryllium particles called  granulomas. When enough of these develop, they interfere with the normal function of the organ. Over time, the lungs become stiff and lose their ability to help transfer oxygen from the air into the bloodstream. Patients with CBD develop difficulty inhaling and exhaling sufficient amounts of air, and the amount of oxygen in their bloodstreams falls. Treatment of such patients includes use of oxygen and medicines that try to suppress the immune systems over-reaction to beryllium. A class of immunosuppressive medicines called glucocorticoids (example: prednisone) is most commonly used as treatment. The general population is unlikely to develop acute or chronic beryllium disease because ambient air levels of beryllium are normally very low (0.00003-0.0002 g/m).


          


          Ingestion


          Swallowing beryllium has not been reported to cause effects in humans because very little beryllium is absorbed from the stomach and intestines. Ulcers have been seen in dogs ingesting beryllium in their diet.


          


          Dermatological effects


          Beryllium can cause contact dermatitis. Beryllium contact with skin that has been scraped or cut may cause rashes, ulcers, or bumps under the skin called granulomas.


          


          Effects on children


          There are no studies on the health effects of children exposed to beryllium, although individual cases of CBD have been reported in children of beryllium workers from the 1940s. It is likely that the health effects seen in children exposed to beryllium will be similar to the effects seen in adults. It is unknown whether children differ from adults in their susceptibility to beryllium. It is unclear whether beryllium is teratogenic.


          


          Detection in the body


          Beryllium can be measured in the urine and blood. The amount of beryllium in blood or urine may not indicate time or quantity of exposure. Beryllium levels can also be measured in lung and skin samples. While such measurements may help establish that exposure has occurred, other tests are used to determine if that exposure has resulted in health effects. A blood test, the blood beryllium lymphocyte proliferation test (BeLPT), identifies beryllium sensitization and has predictive value for CBD. The BeLPT has become the standard test for detecting beryllium sensitization and CBD in individuals who are suspected of having CBD and to help distinguish it from similar conditions such as sarcoidosis. It is also the main test used in industry health programs to monitor whether disease is occurring among current and former workers who have been exposed to beryllium on the job. The test can detect disease that is at an early stage, or can detect disease at more advanced stages of illness as well. The BeLPT can also be performed using cells obtained from a person's lung by a procedure called "bronchoscopy."


          


          Industrial release and occupational exposure limits


          Typical levels of beryllium that industries may release into the air are of the order of 0.01 g/m, averaged over a 30-day period, or 2 g/m of workroom air for an 8-hour work shift. Compliance with the current U.S. Occupational Safety and Health Administration (OSHA) permissible exposure limit for beryllium of 2 g/m has been determined to be inadequate to protect workers from developing beryllium sensitization and CBD. The American Conference of Governmental Industrial Hygienists (ACGIH), which is an independent organization of experts in the field of occupational health, has proposed a threshold limit value (TLV) of 0.05 g/m in a 2006 Notice of Intended Change (NIC). This TLV is 40 times lower than the current OHSA permissible exposure limit, reflecting the ACGIH analysis of best available peer-reviewed research data concerning how little airborne beryllium is required to cause sensitization and CBD. Because it can be difficult to control industrial exposures to beryllium, it is advisable to use any methods possible to reduce airborne and surface contamination by beryllium, to minimize the use of beryllium and beryllium-containing alloys whenever possible, and to educate people about the potential hazards if they are likely to encounter beryllium dust or fumes.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Beryllium"
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        Bessel function


        
          

          In mathematics, Bessel functions, first defined by the mathematician Daniel Bernoulli and generalized by Friedrich Bessel, are canonical solutions y(x) of Bessel's differential equation:


          
            	[image: x^2 \frac{d^2 y}{dx^2} + x \frac{dy}{dx} + (x^2 - \alpha^2)y = 0]

          


          for an arbitrary real or complex number . The most common and important special case is where  is an integer n, then  is referred to as the order of the Bessel function.


          Although  and  produce the same differential equation, it is conventional to define different Bessel functions for these two orders (e.g., so that the Bessel functions are mostly smooth functions of ). Bessel functions are also known as Cylinder functions or Cylindrical harmonics because they are found in the solution to Laplace's equation in cylindrical coordinates.


          


          Applications


          Bessel's equation arises when finding separable solutions to Laplace's equation and the Helmholtz equation in cylindrical or spherical coordinates. Bessel functions are therefore especially important for many problems of wave propagation, static potentials, and so on. In solving problems in cylindrical coordinate systems, one obtains Bessel functions of integer order ( = n); in spherical problems, one obtains half-integer orders ( = n+). For example:


          
            	electromagnetic waves in a cylindrical waveguide


            	heat conduction in a cylindrical object.


            	modes of vibration of a thin circular (or annular) artificial membrane.


            	diffusion problems on a lattice.

          


          Bessel functions also have useful properties for other problems, such as signal processing (e.g., see FM synthesis, Kaiser window, or Bessel filter).


          


          Definitions


          Since this is a second-order differential equation, there must be two linearly independent solutions. Depending upon the circumstances, however, various formulations of these solutions are convenient, and the different variations are described below.


          


          Bessel functions of the first kind: J


          Bessel functions of the first kind, denoted as J(x), are solutions of Bessel's differential equation that are finite at the origin (x = 0) for non-negative integer , and diverge as x approaches zero for negative non-integer . The solution type (e.g. integer or non-integer) and normalization of J(x) are defined by its properties below. For integer order solutions, it is possible to define the function by its Taylor series expansion around x = 0:


          
            	[image:  J_\alpha(x) = \sum_{m=0}^\infty \frac{(-1)^m}{m! \Gamma(m+\alpha+1)} {\left({\frac{x}{2}}\right)}^{2m+\alpha} ]

          


          where (z) is the gamma function, a generalization of the factorial function to non-integer values. For non-integer , a more general power series expansion is required. The graphs of Bessel functions look roughly like oscillating sine or cosine functions that decay proportionally to 1/x (see also their asymptotic forms below), although their roots are not generally periodic, except asymptotically for large x. (The Taylor series indicates that  J1(x) is the derivative of J0(x), much like  sin is the derivative of cos; more generally, the derivative of Jn(x) can be expressed in terms of [image: J_{n\pm 1}(x)] by the identities below.)


          
            [image: Plot of Bessel function of the first kind, Jα(x), for integer orders α=0,1,2.]

            
              Plot of Bessel function of the first kind, J(x), for integer orders =0,1,2.
            

          


          For non-integer , the functions J(x) and J  (x) are linearly independent, and are therefore the two solutions of the differential equation. On the other hand, for integer order , the following relationship is valid:


          
            	[image: J_{-n}(x) = (-1)^n J_{n}(x).\,]

          


          This means that the two solutions are no longer linearly independent. In this case, the second linearly independent solution is then found to be the Bessel function of the second kind, as discussed below.


          


          Bessel's integrals


          Another definition of the Bessel function, for integer values of n, is possible using an integral representation:


          
            	[image: J_n(x) = \frac{1}{\pi} \int_{0}^{\pi} \cos (n \tau - x \sin \tau) d\tau.]

          


          This was the approach that Bessel used, and from this definition he derived several properties of the function.


          Another integral representation is:


          
            	[image: J_n (x) = \frac{1}{2 \pi} \int_{-\pi}^{\pi} e^{-i(n \tau - x \sin \tau)} d\tau]

          


          


          Relation to hypergeometric series


          The Bessel functions can be expressed in terms of the hypergeometric series as


          
            	[image: J_\alpha(z)=\frac{(z/2)^\alpha}{\Gamma(\alpha+1)} \;_0F_1 (\alpha+1; -z^2/4).]

          


          This expression is related to the development of Bessel functions in terms of the Bessel-Clifford function.


          


          Bessel functions of the second kind: Y


          The Bessel functions of the second kind, denoted by Y(x), are solutions of the Bessel differential equation. They are singular (infinite) at the origin (x = 0).


          
            [image: Plot of Bessel function of the second kind, Yα(x), for integer orders α=0,1,2.]

            
              Plot of Bessel function of the second kind, Y(x), for integer orders =0,1,2.
            

          


          Y(x) is sometimes also called the Neumann function, and is occasionally denoted instead by N(x). For non-integer , it is related to J(x) by:


          
            	[image: Y_\alpha(x) = \frac{J_\alpha(x) \cos(\alpha\pi) - J_{-\alpha}(x)}{\sin(\alpha\pi)}.]

          


          In the case of integer order n, the function is defined by taking the limit as a non-integer  tends to n':


          
            	[image: Y_n(x) = \lim_{\alpha \to n} Y_\alpha(x),]

          


          which has the result (in integral form)


          
            	[image: Y_n(x) = \frac{1}{\pi} \int_{0}^{\pi} \sin(x \sin\theta - n\theta)d\theta - \frac{1}{\pi} \int_{0}^{\infty} \left[ e^{n t} + (-1)^n e^{-n t} \right] e^{-x \sinh t} dt. ]

          


          For the case of non-integer , the definition of Y(x) is redundant (as is clear from its definition above). On the other hand, when  is an integer, Y(x) is the second linearly independent solution of Bessel's equation; moreover, as was similarly the case for the functions of the first kind, the following relationship is valid:


          
            	[image: Y_{-n}(x) = (-1)^n Y_n(x).\,]

          


          Both J(x) and Y(x) are holomorphic functions of x on the complex plane cut along the negative real axis. When  is an integer, there is no branch point, and the Bessel functions are entire functions of x. If x is held fixed, then the Bessel functions are entire functions of .


          


          Hankel functions: H


          Another important formulation of the two linearly independent solutions to Bessel's equation are the Hankel functions H(1)(x) and H(2)(x), defined by:


          
            	[image: H_\alpha^{(1)}(x) = J_\alpha(x) + i Y_\alpha(x)]

          


          
            	[image: H_\alpha^{(2)}(x) = J_\alpha(x) - i Y_\alpha(x)]

          


          where i is the imaginary unit. These linear combinations are also known as Bessel functions of the third kind; they are two linearly independent solutions of Bessel's differential equation. The Hankel functions of the first and second kind are used to express outward- and inward-propagating cylindrical wave solutions of the cylindrical wave equation, respectively (or vice versa, depending on the sign convention for the frequency). They are named after Hermann Hankel.


          Using the previous relationships they can be expressed as:


          
            	[image: H_{\alpha}^{(1)} (x) = \frac{J_{-\alpha} (x) - e^{-\alpha \pi i} J_\alpha (x)}{i \sin (\alpha \pi)}]

          


          
            	[image: H_{\alpha}^{(2)} (x) = \frac{J_{-\alpha} (x) - e^{\alpha \pi i} J_\alpha (x)}{- i \sin (\alpha \pi)}]

          


          if  is an integer, the limit has to be calculated. The following relationships are valid, whether  is an integer or not:


          
            	[image: H_{-\alpha}^{(1)} (x)= e^{\alpha \pi i} H_{\alpha}^{(1)} (x) ]

          


          
            	[image: H_{-\alpha}^{(2)} (x)= e^{-\alpha \pi i} H_{\alpha}^{(2)} (x) ]

          


          


          Modified Bessel functions: I,K


          The Bessel functions are valid even for complex arguments x, and an important special case is that of a purely imaginary argument. In this case, the solutions to the Bessel equation are called the modified Bessel functions (or occasionally the hyperbolic Bessel functions) of the first and second kind, and are defined by:


          
            	[image: I_\alpha(x) = i^{-\alpha} J_\alpha(ix) \!]

          


          
            	[image: K_\alpha(x) = \frac{\pi}{2} \frac{I_{-\alpha} (x) - I_\alpha (x)}{\sin (\alpha \pi)} = \frac{\pi}{2} i^{\alpha+1} H_\alpha^{(1)}(ix) \!]

          


          These are chosen to be real-valued for real arguments x. The series expansion for I(x) is thus similar to that for J(x), but without the alternating (-1)m factor.


          I(x) and K(x) are the two linearly independent solutions to the modified Bessel's equation:


          
            	[image: x^2 \frac{d^2 y}{dx^2} + x \frac{dy}{dx} - (x^2 + \alpha^2)y = 0.]

          


          Unlike the ordinary Bessel functions, which are oscillating as functions of a real argument, I and K are exponentially growing and decaying functions, respectively. Like the ordinary Bessel function J, the function I goes to zero at x=0 for  > 0 and is finite at x=0 for =0. Analogously, K diverges at x=0.


          
            
              	
                
                  [image: Modified Bessel functions of 1st kind, Iα(x), for α=0,1,2,3]

                  
                    Modified Bessel functions of 1st kind, I(x), for =0,1,2,3
                  

                

              

              	
                
                  [image: Modified Bessel functions of 2nd kind, Kα(x), for α=0,1,2,3]

                  
                    Modified Bessel functions of 2nd kind, K(x), for =0,1,2,3
                  

                

              
            

          


          

          The modified Bessel function of the second kind has also been called by the now-rare names:


          
            	Basset function


            	modified Bessel function of the third kind


            	MacDonald function

          


          


          Spherical Bessel functions: jn,yn


          
            [image: Spherical Bessel functions of 1st kind, jn(x), for n=0,1,2]

            
              Spherical Bessel functions of 1st kind, jn(x), for n=0,1,2
            

          


          
            [image: Spherical Bessel functions of 2nd kind, yn(x), for n=0,1,2]

            
              Spherical Bessel functions of 2nd kind, yn(x), for n=0,1,2
            

          


          When solving the Helmholtz equation in spherical coordinates by separation of variables, the radial equation has the form:


          
            	[image: x^2 \frac{d^2 y}{dx^2} + 2x \frac{dy}{dx} + [x^2 - n(n+1)]y = 0.]

          


          The two linearly independent solutions to this equation are called the spherical Bessel functions jn and yn, and are related to the ordinary Bessel functions Jn and Yn by:


          
            	[image: j_n(x) = \sqrt{\frac{\pi}{2x}} J_{n+1/2}(x),]

          


          
            	[image: y_n(x) = \sqrt{\frac{\pi}{2x}} Y_{n+1/2}(x) = (-1)^{n+1} \sqrt{\frac{\pi}{2x}} J_{-n-1/2}(x).]

          


          yn is also denoted nn or n; some authors call these functions the spherical Neumann functions.


          The spherical Bessel functions can also be written as:


          
            	[image: j_n(x) = (-x)^n \left(\frac{1}{x}\frac{d}{dx}\right)^n\,\frac{\sin x}{x} ,]


            	[image: y_n(x) = -(-x)^n \left(\frac{1}{x}\frac{d}{dx}\right)^n\,\frac{\cos x}{x}.]

          


          The first spherical Bessel function j0(x) is also known as the (unnormalized) sinc function. The first few spherical Bessel functions are:


          
            	[image: j_0(x)=\frac{\sin x} {x}]


            	[image: j_1(x)=\frac{\sin x} {x^2}- \frac{\cos x} {x}]


            	[image: j_2(x)=\left(\frac{3} {x^2} - 1 \right)\frac{\sin x}{x} - \frac{3\cos x} {x^2}]

          


          and


          
            	[image: y_0(x)=-j_{-1}(x)=-\,\frac{\cos x} {x}]


            	[image: y_1(x)=j_{-2}(x)=-\,\frac{\cos x} {x^2}- \frac{\sin x} {x}]


            	[image: y_2(x)=-j_{-3}(x)=\left(-\,\frac{3}{x^2}+1 \right)\frac{\cos x}{x}- \frac{3 \sin x} {x^2}.]

          


          There are also spherical analogues of the Hankel functions:


          
            	[image: h_n^{(1)}(x) = j_n(x) + i y_n(x)]

          


          
            	[image: h_n^{(2)}(x) = j_n(x) - i y_n(x).]

          


          In fact, there are simple closed-form expressions for the Bessel functions of half-integer order in terms of the standard trigonometric functions, and therefore for the spherical Bessel functions. In particular, for non-negative integers n:


          
            	[image: h_n^{(1)}(x) = (-i)^{n+1} \frac{e^{ix}}{x} \sum_{m=0}^n \frac{i^m}{m!(2x)^m} \frac{(n+m)!}{(n-m)!}]

          


          and hn(2) is the complex-conjugate of this (for real x). It follows, for example, that j0(x) = sin(x)/x and y0(x) = -cos(x)/x, and so on.


          


          Riccati-Bessel functions: Sn,Cn,n


          Riccati-Bessel functions only slightly differ from spherical Bessel functions:


          
            	[image: S_n(x)=x j_n(x)=\sqrt{\pi x/2}J_{n+1/2}(x)]

          


          
            	[image: C_n(x)=-x y_n(x)=-\sqrt{\pi x/2}Y_{n+1/2}(x)]

          


          
            	[image: \zeta_n(x)=x h_n^{(2)}(x)=\sqrt{\pi x/2}H_{n+1/2}^{(2)}(x)=S_n(x)+iC_n(x)]

          


          They satisfy the differential equation:


          
            	[image: x^2 \frac{d^2 y}{dx^2} + [x^2 - n (n+1)] y = 0]

          


          This differential equation, and the Riccati-Bessel solutions, arises in the problem of scattering of electromagnetic waves by a sphere, known as Mie scattering after the first published solution by Mie (1908). See e.g. Du (2004) for recent developments and references.


          Following Debye (1909), the notation n,n is sometimes used instead of Sn,Cn.


          


          Asymptotic forms


          The Bessel functions have the following asymptotic forms for non-negative . For small arguments [image: 0 < x \ll \sqrt{\alpha + 1}], one obtains:


          
            	[image: J_\alpha(x) \rightarrow \frac{1}{\Gamma(\alpha+1)} \left( \frac{x}{2} \right) ^\alpha ]

          


          
            	[image: Y_\alpha(x) \rightarrow \left\{ \begin{matrix} \frac{2}{\pi} \left[ \ln (x/2) + \gamma \right] & \mbox{if } \alpha=0 \\ \ -\frac{\Gamma(\alpha)}{\pi} \left( \frac{2}{x} \right) ^\alpha & \mbox{if } \alpha > 0 \end{matrix} \right.]

          


          where  is the Euler-Mascheroni constant (0.5772...) and  denotes the gamma function. For large arguments [image: x \gg |\alpha^2 - 1/4|], they become:


          
            	[image: J_\alpha(x) \rightarrow \sqrt{\frac{2}{\pi x}} \cos \left( x-\frac{\alpha\pi}{2} - \frac{\pi}{4} \right)]

          


          
            	[image: Y_\alpha(x) \rightarrow \sqrt{\frac{2}{\pi x}} \sin \left( x-\frac{\alpha\pi}{2} - \frac{\pi}{4} \right).]

          


          (For =1/2 these formulas are exact; see the spherical Bessel functions above.) Asymptotic forms for the other types of Bessel function follow straightforwardly from the above relations. For example, for large [image: x \gg |\alpha^2 - 1/4|], the modified Bessel functions become:


          
            	[image: I_\alpha(x) \rightarrow \frac{1}{\sqrt{2\pi x}} e^x,]

          


          
            	[image: K_\alpha(x) \rightarrow \sqrt{\frac{\pi}{2x}} e^{-x}.]

          


          while for small arguments [image: 0 < x \ll \sqrt{\alpha + 1}], they become:


          
            	[image: I_\alpha(x) \rightarrow \frac{1}{\Gamma(\alpha+1)} \left( \frac{x}{2} \right) ^\alpha ]

          


          
            	[image: K_\alpha(x) \rightarrow \left\{ \begin{matrix} - \ln (x/2) - \gamma & \mbox{if } \alpha=0 \\ \ \frac{\Gamma(\alpha)}{2} \left( \frac{2}{x} \right) ^\alpha & \mbox{if } \alpha > 0 \end{matrix} \right.]

          


          


          Properties


          For integer order  = n, Jn is often defined via a Laurent series for a generating function:


          
            	[image: e^{(x/2)(t-1/t)} = \sum_{n=-\infty}^\infty J_n(x) t^n,]

          


          an approach used by P. A. Hansen in 1843. (This can be generalized to non-integer order by contour integration or other methods.) Another important relation for integer orders is the Jacobi-Anger identity:


          
            	[image: e^{iz \cos \phi} = \sum_{n=-\infty}^\infty i^n J_n(z) e^{in\phi},]

          


          which is used to expand a plane wave as a sum of cylindrical waves, or to find the Fourier series of a tone modulated FM signal.


          The functions J, Y, H(1), and H(2) all satisfy the recurrence relations:


          
            	[image: Z_{\alpha-1}(x) + Z_{\alpha+1}(x) = \frac{2\alpha}{x} Z_\alpha(x)]

          


          
            	[image: Z_{\alpha-1}(x) - Z_{\alpha+1}(x) = 2\frac{dZ_\alpha}{dx}]

          


          where Z denotes J, Y, H(1), or H(2). (These two identities are often combined, e.g. added or subtracted, to yield various other relations.) In this way, for example, one can compute Bessel functions of higher orders (or higher derivatives) given the values at lower orders (or lower derivatives). In particular, it follows that:


          
            	[image: \left( \frac{d}{x dx} \right)^m \left[ x^\alpha Z_{\alpha} (x) \right] = x^{\alpha - m} Z_{\alpha - m} (x)]

          


          
            	[image: \left( \frac{d}{x dx} \right)^m \left[ \frac{Z_\alpha (x)}{x^\alpha} \right] = (-1)^m \frac{Z_{\alpha + m} (x)}{x^{\alpha + m}}]

          


          Modified Bessel functions follow similar relations:


          
            	[image: e^{(x/2)(t+1/t)} = \sum_{n=-\infty}^\infty I_n(x) t^n,]

          


          and


          
            	[image: e^{z \cos \theta} = I_0(z) + 2\sum_{n=1}^\infty I_n(z) \cos(n\theta),]

          


          The recurrence relation reads


          
            	[image: C_{\alpha-1}(x) - C_{\alpha+1}(x) = \frac{2\alpha}{x} C_\alpha(x)]

          


          
            	[image: C_{\alpha-1}(x) + C_{\alpha+1}(x) = 2\frac{dC_\alpha}{dx}]

          


          where C denotes I or eiK. These recurrence relations are useful for discrete diffusion problems.


          Because Bessel's equation becomes Hermitian (self-adjoint) if it is divided by x, the solutions must satisfy an orthogonality relationship for appropriate boundary conditions. In particular, it follows that:


          
            	[image: \int_0^1 x J_\alpha(x u_{\alpha,m}) J_\alpha(x u_{\alpha,n}) dx = \frac{\delta_{m,n}}{2} [J_{\alpha+1}(u_{\alpha,m})]^2 = \frac{\delta_{m,n}}{2} [J_{\alpha}'(u_{\alpha,m})]^2,]

          


          where  > -1, m,n is the Kronecker delta, and u,m is the m-th zero of J(x). This orthogonality relation can then be used to extract the coefficients in the Fourier-Bessel series, where a function is expanded in the basis of the functions J(x u,m) for fixed  and varying m. (An analogous relationship for the spherical Bessel functions follows immediately.)


          Another orthogonality relation is the closure equation:


          
            	[image: \int_0^\infty x J_\alpha(ux) J_\alpha(vx) dx = \frac{1}{u} \delta(u - v)]

          


          for  > -1/2 and where  is the Dirac delta function. This property is used to construct an arbitrary function from a series of Bessel functions by means of the Hankel transform. For the spherical Bessel functions the orthogonality relation is:


          
            	[image: \int_0^\infty x^2 j_\alpha(ux) j_\alpha(vx) dx = \frac{\pi}{2u^2} \delta(u - v)]

          


          for  > 0.


          Another important property of Bessel's equations, which follows from Abel's identity, involves the Wronskian of the solutions:


          
            	[image: A_\alpha(x) \frac{dB_\alpha}{dx} - \frac{dA_\alpha}{dx} B_\alpha(x) = \frac{C_\alpha}{x},]

          


          where A and B are any two solutions of Bessel's equation, and C is a constant independent of x (which depends on  and on the particular Bessel functions considered). For example, if A = J and B = Y, then C is 2/. This also holds for the modified Bessel functions; for example, if A = I and B = K, then C is -1.


          (There are a large number of other known integrals and identities that are not reproduced here, but which can be found in the references.)


          


          Multiplication theorem


          The Bessel functions obey a multiplication theorem


          
            	[image: \lambda^{-\nu} J_\nu (\lambda z) = \sum_{n=0}^\infty \frac{1}{n!} \left(\frac{(1-\lambda^2)z}{2}\right)^n J_{\nu+n}(z) ]

          


          where  and  may be taken as arbitrary complex numbers. A similar form may be given for Y(z) and etc. See


          



          


          
            Retrieved from " http://en.wikipedia.org/wiki/Bessel_function"
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        Betelgeuse incident


        
          

          
            [image: Sketch map of the Bantry area. For full chart, see ]

            
              Sketch map of the Bantry area. For full chart, see
            

          


          The Betelgeuse incident, also known as the Betelgeuse or Whiddy Island disaster, occurred on 8 January 1979, at around 1 a.m., when the oil tanker Betelgeuse exploded in Ireland at the offshore jetty of the Whiddy Island Oil Terminal due to the failure of the ship's structure during an operation to discharge its cargo of oil. The tanker was owned by Total S.A. and the oil terminal was owned and operated by Gulf Oil.


          The explosion and resulting fire claimed the lives of 50 people (42 French nationals, 7 Irish nationals and 1 United Kingdom national). Only 27 bodies were recovered. A further fatality occurred during the salvage operation with the loss of a Dutch diver.


          


          Background


          
            [image: sketch map of Ireland, showing position of Bantry Bay]

            
              sketch map of Ireland, showing position of Bantry Bay
            

          


          During the 1960s, developments in the pattern of oil transportation indicated that it would soon become most economic to move oil between the Middle East and Europe using Ultra Large Crude Carrier vessels. These vessels were so large that they would not be able to enter most of the older ports on the Atlantic Ocean, North Sea and English Channel coasts.


          Accordingly, it was judged appropriate to build a new oil terminal in Europe capable of handling the largest vessels that were planned. The intention was that oil coming from the Middle East would be off-loaded at this terminal and then stored for transshipment to European refineries using smaller vessels. The closure of the Suez Canal in 1967 as a result of the Six-Day War reinforced the economic viability of this scheme. Oil shipments had to come round the Cape of Good Hope, thus avoiding the vessel size constraints previously imposed by the canal.


          In 1966, the Gulf Oil Corporation identified Whiddy Island in Bantry Bay, Ireland, as being the most suitable site for the new terminal. Whiddy Island offered a long, sheltered deep-water anchorage. Furthermore, it was well away from any major population centres and shipping lanes. Construction started in 1967 and the terminal was completed in 1969.


          The onshore facility included a 'tank farm' consisting of two tanks for ballast, two for bunker fuel oil, one for diesel oil and twelve crude oil storage tanks, each capable of holding 81,280 tonnes, bringing the total capacity to approximately 1.3 million tonnes of oil. The offshore facility was comprised of an island type berth (known colloquially as the 'jetty') 488 metres (1,600 ft) in length, approximately 396 metres (1,300 ft) from the shore. The jetty was commonly described as "a massive concrete structure" and access to it was only possible by boat. It was claimed that the jetty was capable of accommodating vessels of up to 500,000metric tons of deadweight (DWT), although no such vessels existed at that time.


          


          The construction and operation of the terminal transformed the economy of the Bantry area. In 1968, the tanker Universe Ireland went into service for Gulf. At 312,000DWT this was the largest ship in the world. It was intended to use this vessel mainly to move oil between Kuwait and Whiddy Island. It was the first of six such tankers planned for use by the company.


          The terminal was very successful for the first five years of operation, but then events began to move against it. The Suez Canal reopened and the economics of ULCCs began to appear less satisfactory than had originally been anticipated. Shipping goods in the form of infrequent but very large loads involves engaging more idle capital in the form of stock than the alternatives. Also, the process of transshipment is costly. The whole economic basis of the Whiddy terminal was incompatible with the ' just-in-time' approach to industrial management which was being widely adopted at the time. That apart, the late 1970s saw a levelling-off in demand for oil as the result of both economic recession and a rise in the price of oil. All these circumstances caused a fall in the utilisation of the terminal to a level below that which had been planned for. Thus, by the late 1970s, the local Gulf operating company (Gulf Oil Terminals (Ireland) Ltd) was struggling to maintain the viability of the terminal. The company had been forced to undertake a number of cost saving measures.


          


          The incident


          On 24 November 1978, the Betelgeuse left Ras Tanura in the Persian Gulf bound for Leixoes, Portugal with a full cargo of crude oil. Built in 1968 by Chantiers de l'Atlantique in Saint-Nazaire, France, the 121,432DWT vessel was registered by Total S.A. at Le Havre, France.


          


          Originally the Betelgeuse was to call at Sines, Portugal, to lighten ship, but poor weather conditions prevented the vessel from entering the harbour. Plans were further frustrated at Leixoes, where a ship had grounded across the entrance to the harbour, preventing the Betelgeuse from berthing there to discharge her cargo. The Betelgeuse was then instructed to sail to Whiddy Island, Ireland.


          The Betelgeuse first put in at Vigo, Spain to change some of her crew, and then sailed for Whiddy Island on 30 December 1978. During the passage the vessel encountered heavy weather in the Bay of Biscay and after reporting a leakage of oil was instructed to head towards Brest, France at reduced speed. However, the origin of the leak was discovered and stopped. The vessel proceeded on its original planned course, arriving in Bantry Bay on 4 January 1979.


          By 8 p.m. on 6 January 1979, the Betelgeuse had completed berthing at the offshore jetty. At 11:30 p.m. the same day, the vessel commenced discharging its 114,000 tonnes of mixed Arabian crude oil, which was expected to take about 36 hours. A number of the crew went ashore while this was in progress and the wife of one of the officers joined her husband on the vessel.


          At about 1 a.m. (evidence on the precise time conflicts) on Monday, 8 January, a rumbling or cracking noise was heard from the vessel, followed shortly by a huge explosion within its hull. The force of the explosion was seen to blow men from the jetty into the sea. Local residents reported seeing the Betelgeuse engulfed in a ball of fire a few moments later. A series of further explosions followed, breaking the vessel in half. Much of the oil cargo still on board ignited and this generated temperatures estimated to exceed 1,000 C. The concrete unloading jetty crumbled and firefighters, arriving on the scene from several neighbouring towns, were unable to get near the vessel. The firefighters concentrated their efforts on preventing the fire from spreading to the tanks of the storage farm and on containing the oil spillage. Local families living on the island fled for their lives.


          


          After a few hours the Betelgeuse sank at her moorings in 30 metres of water, which largely extinguished the main body of the fire. In spite of this, rescue workers were not able to approach the wreck (some of which was still above water) for two weeks due to clouds of toxic and inflammable gas surrounding it. After two weeks, it was possible to start recovering bodies from the wreck and pumping off the remains of the oil cargo that was still on board.


          


          The aftermath


          What became known variously as 'the Betelgeuse incident', 'the Betelgeuse disaster' or 'the Whiddy Island disaster' was the worst maritime disaster in Irish history. (Gulf and Total executives commonly referred to 'the Betelgeuse incident'). Military and civilian personnel were mobilised from all over Ireland to deal with it. The incident was the subject of agonised debate in the Dil. One TD noted that there had been earlier incidents at the Whiddy Island terminal and questioned whether Gulf's status as a major employer had made the authorities reluctant to enforce a rigorous inspection regime.


          The Irish government appointed a Tribunal to investigate the incident, presided over by Justice Declan Costello. This Tribunal took a year to hear evidence and prepare a 480 page report. The report indicated three main factors that had contributed to the incident. These were:


          
            	The poor condition of the Betelgeuse for which its operator, Total S.A., was to blame. Immediately before the incident, the vessel's hull and tanks were cracked, corroded and leaking. The 11 year old vessel had been worked hard and was at the end of its service life.


            	Incorrect unloading sequences and ballasting which resulted in the buoyancy of the hull becoming uneven and the hull therefore strained. Lack of crew training or knowing malpractice were possible explanations. Total was held largely to blame for this. However, given that all the personnel involved in the unloading had died in the explosion, it was difficult to be certain as to what had happened.


            	Inadequate and poorly maintained fire fighting and rescue systems both on the vessel and on the jetty. Gulf and Total were held jointly to blame for this. A combination of human failings and financial constraints were the immediate causes.

          


          It was determined that a faulty unloading operation had unbalanced the vessel, causing it to break its back and thereby rupturing several empty ballast tanks. Vapour from the ruptured tanks had escaped into the vessel and exploded in a fireball. However, the Costello Tribunal's findings were never accepted by Total.


          Total recalls its view that the tanks exploded as the result of a fire which it believes started out on the jetty. The company can but contest the reports conclusions which assume that the ballasting operations were carried out in a most unlikely way by a highly qualified crew. - The Times, July 26 1980 . "Gulf and Total accused." (Total rejoinder to the Costello Tribunal report)


          Total drew attention to the unexplained absence from his post of the Gulf employee whose duty it was to supervise the unloading from the on-shore control room. The individual concerned had left the control room some time before the trouble started (see below) and his absence may have contributed to a lack of urgency in responding to events. Exactly what happened that night has never been established beyond doubt.


          All the crew on board the ship at the time of the incident (41 in total) are believed to have died, although not all the bodies were found. In addition, one visitor to the ship (an officer's wife) and eight terminal workers were killed. Initial efforts to contain the fire were hampered by a lack of organisation and poorly maintained fire fighting equipment at the terminal. The Bantry fire brigade spent some time waiting at the town pier for a launch to take them onto the island. The terminal's own fire engine would not start. Firefighters had to break into the terminal's main depot in order to access equipment (much of which did not work) and materials.
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          There was some controversy over the exact timing of events and the response of the terminal management to the disaster as it unfolded. Some local residents claimed that there was anything up to 5 minutes between the audible structural failure of the vessel and the time at which the initial explosion happened. If this were so, the opportunity to attempt an evacuation had been missed. But the terminal management insisted that the explosion had almost immediately followed the structural failure.


          The Tribunal singles out one man who might have raised the alarm and saved the lives of those who perished: Mr John Connolly who was not in his post as despatcher in the control room of the terminal. To suppress that fact Gulf personnel and the Bantry telephone operator entered into a conspiracy. False entries were made in logs, false accounts were given of the disaster and efforts were made to avoid giving statements to the police.- The Times, July 26 1980 . "Gulf and Total accused."


          No escape from the jetty or the vessel was possible in the absence of rescue boats, given that there was no fixed link from the jetty to the shore. However, all concerned praised the initiative and courage of the firefighters and rescue workers.


          A Dutch salvage firm, L Smit & Co, raised the Betelgeuse in four sections. The first section (the bow) was towed out to open water, 100miles (160km) offshore, and scuttled. This measure attracted protests from the fishing community, so two further sections were sealed up and towed to breaking yards in Spain for disposal. A fourth section was broken up locally. During the salvage operation, the life of a diver was lost. The last section was not removed until July 1980. Local fishing grounds were badly contaminated and a clean-up was not finally complete until 1983.


          The costs of salvage, clean-up and compensation are believed to have totalled around US$120 million. That included compensation paid by Total to Gulf. Most of the relevant costs were paid by insurance companies and all the various claims and counter-claims were eventually settled out of court. Gulf never reopened the terminal and a feasibility study in 1985 showed that it no longer had any potential use in international oil trade. In 1986, Gulf surrendered its lease on the site to the Irish government. The government used the terminal (after carrying out a limited refurbishment) to hold its strategic oil reserve, with loading and unloading carried out via a buoy. The terminal's main jetty was not rebuilt.


          A number of memorial services have been held to commemorate anniversaries of the incident. The most recent of these was on the 25th anniversary in January 2004. Relatives of the victims joined with local residents in a special service held at St Finbarrs Church in Bantry. A memorial sculpture, incorporating the ship's bell which was recovered from the wreck, has been erected in the hillside graveyard overlooking the harbour. The bodies of two unidentified casualties from the incident are interred nearby.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Betelgeuse_incident"
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              	Arabic

              	بيت لحم
            


            
              	NameMeaning

              	house of meat (Arabic); house of bread (Hebrew)
            


            
              	Government

              	City (from 1995)
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              	29,930 (2006)
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              	Head of Municipality

              	Victor Batarseh
            

          


          Bethlehem (Arabic: بيت لحم, Bayt Laḥm, lit "House of Meat"; Greek: έ Bethlem; Hebrew: בית לחם, Beit Lehem, lit "House of Bread") is a Palestinian city in the central West Bank, approximately 10kilometers (6mi) south of Jerusalem, with a population of about 30,000 people. It is the capital of the Bethlehem Governorate of the Palestinian National Authority and a hub of Palestinian culture and tourism.


          According to the New Testament, Bethlehem is the birthplace of Jesus of Nazareth. The town is inhabited by one of the oldest Christian communities in the world, though the size of the community has shrunk in recent years due to emigration. The city is also believed to be the birthplace of David and the location where he was crowned as the king of Israel. The city was sacked by the Samaritans in 529 AD, during their revolt, but was rebuilt by the Byzantine emperor Justinian I. Bethlehem was conquered by the Arab Caliphate of 'Umar ibn al-Khattāb in 637, who guaranteed safety for the city's religious shrines. In 1099, Crusaders captured and fortified Bethlehem and replaced its Greek Orthodox clergy with a Latin one. The Latin clergy were expelled after the city was captured by Saladin, the sultan of Egypt and Syria. With the coming of the Mamluks in 1250, the city's walls were demolished, and were subsequently rebuilt during the rule of the Ottoman Empire.


          The Ottomans lost the city to the British during World War I and it was to be included in an international zone under the 1947 United Nations Partition Plan for Palestine. Jordan occupied the city in the 1948 Arab-Israeli War, and it was subsequently occupied by Israel in the 1967 Six Day War. Israel has retained control over the entrances and exits to Bethlehem, though day-to-day administration has been under the purview of the Palestinian National Authority since 1995.


          Modern Bethlehem has a Muslim majority but is also home to one of the largest Palestinian Christian communities. The Bethlehem agglomeration includes the towns of Beit Jala and Beit Sahour, as well as the refugee camps of 'Aida and Azza. Bethlehem's dominant economic sector is tourism which is particularly high during the Christmas season as the city is a Christian pilgrimage centre, being home of the Church of the Nativity. Bethlehem has over thirty hotels and three hundred handicraft work shops, employing several of the city's residents. Rachel's Tomb, an important Jewish holy site, is located at the entrance of Bethlehem.


          


          History


          


          Biblical era


          Bethlehem, located in the "hill country" of Judah, may be the same as the Biblical Ephrath, which means "fertile": There is a possible reference to it as Beth-Lehem Ephratah. It is also known as Beth-Lehem Judah, and "the city of David". It is first mentioned in the Tanakh and the Bible as the place where the Abrahamic matriarch Rachel died and was buried "by the wayside" (Gen. 48:7). Rachel's Tomb, the traditional grave site, stands at the entrance to Bethlehem. According to the Book of Ruth, the valley to the east is where Ruth of Moab gleaned the fields and returned to town with Naomi. Bethlehem is the traditional birthplace of David, the second king of Israel, and the place where he was anointed king by Samuel. It was from the well of Bethlehem that three of his warriors brought him water when he was hiding in the cave of Adullam.


          


          Birthplace of Jesus
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          Two accounts in the New Testament describe Jesus as born in Bethlehem. According to the Gospel of Luke, Jesus's parents lived in Nazareth but traveled to Bethlehem for the census of 6 AD, and Jesus was born there before the family returned to Nazareth.


          The Gospel of Matthew account implies that the family already lived in Bethlehem when Jesus was born, and later moved to Nazareth. Matthew reports that Herod the Great, told that a 'King of the Jews' has been born in Bethlehem, ordered the killing of all the children aged two and under in the town and surrounding areas. Jesus's earthly father Joseph is warned of this in a dream, and the family escapes this fate by fleeing to Egypt and returning only after Herod has died. But being warned in another dream not to return to Judea, Joseph withdraws the family to Galilee, and goes to live in Nazareth


          Early Christians interpreted a verse in the Book of Micah as a prophecy of the birth of the Messiah in Bethlehem. Many modern scholars question whether Jesus was really born in Bethlehem, and suggest that the different Gospel accounts were invented to present the birth of Jesus as fulfillment of prophecy and imply a connection to the lineage of King David. The Gospel of Mark and the Gospel of John do not include a nativity narrative or any hint that Jesus was born in Bethlehem, and refer to him only as being from Nazareth.. In a 2005 article in Archaeology magazine, archaeologist Aviram Oshri pointed to the absence of evidence of settlement of the area at the time when Jesus was born, although that has been disputed by many other scholars in the field.


          The antiquity of the tradition of Jesus' birth in Bethlehem is attested by the Christian apologist Justin Martyr (c. 100 - 165), who noted in his Dialogue with Trypho that the Holy Family had taken refuge in a cave outside of town. Origen of Alexandria ( 185 - ca. 254) referred to a cave which was being pointed out as the birthplace of Jesus.


          The first basilica on this site was begun by Saint Helena, the mother of the Emperor Constantine I. Under the supervision of Bishop Makarios of Jerusalem, the construction was completed in 333, and became what is known today as the Basilica of the Nativity.


          


          Roman and Byzantine periods
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          Between 132-135 the city was occupied by the Romans after its capture during the Bar Kokhba Revolt. Its Jewish residents were expelled by the military orders of Hadrian. While ruling Bethlehem, the Romans built a shrine to the mythical Greek cult figure Adonis on the site of the Nativity. A church was erected in 326, when Helena, the mother of the first Byzantine emperor Constantine, visited Bethlehem.


          During the Samaritan revolt of 529, Bethlehem was sacked and its walls and the Church of the Nativity destroyed, but they were soon rebuilt on the orders of the Emperor Justinian I. In 614, the Persian Sassanid Empire invaded Palestine and captured Bethlehem. A story recounted in later sources holds that they refrained from destroying the church on seeing the magi depicted in Persian clothing in a mosaic.


          


          Islamic rule and the Crusades
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          In 637, shortly after Jerusalem was captured by the Muslim armies, 'Umar ibn al-Khattāb, the second Caliph visited Bethlehem and promised that the Church of the Nativity would be preserved for Christian use. A mosque dedicated to Umar was built upon the place in the city where he prayed, next to the church. Bethlehem then passed from the control of the Islamic caliphates of the Rashidun, the Ummayads, Abbasids and the Fatimids. In 1009, during the reign of the sixth Fatimid Caliph al-Hakim bi-Amr Allah, the Church of the Nativity was demolished under his orders. It was soon rebuilt by his successor Ali az-Zahir to mend relations between the Fatimids and the Byzantine Empire.


          In 1099, Bethlehem was captured by the Crusaders, who fortified it and built a new monastery and cloister on the north side of the Church of the Nativity. The Greek Orthodox clergy were removed from their Sees and replaced with Latin clerics. Up until that point the official Christian presence in the region was Greek Orthodox. On Christmas Day 1100 Baldwin I, first king of the Frankish Kingdom of Jerusalem, was crowned in Bethlehem, and that year a Latin episcopate was also established in the town.
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          In 1187, Saladin, the Sultan of Egypt and Syria who led the Muslim Ayyubids, captured Bethlehem from the Crusaders. The Latin clerics were forced to leave, allowing the Greek Orthodox clergy to return. Saladin agreed to the return of two Latin priests and two deacons in 1192. However, Bethlehem suffered from the loss of the pilgrim trade, as there was a sharp decrease of European pilgrims.


          William IV, Count of Nevers had promised the Christian bishops of Bethlehem that if Bethlehem should fall under Muslim control, he would welcome them in the small town of Clamecy in present-day Burgundy, France. As such, The Bishop of Bethlehem duly took up residence in the hospital of Panthenor, Clamecy in 1223. Clamecy remained the continuous ' in partibus infidelium' seat of the Bishopric of Bethlehem for almost 600 years, until the French Revolution in 1789.


          Bethlehem  along with Jerusalem, Nazareth and Sidon  was briefly ceded to the Crusader Kingdom of Jerusalem by a treaty between Holy Roman Emperor Frederick II and Ayyubid Sultan al-Kamil in 1229, in return for a ten-year truce between the Ayyubids and the Crusaders. The treaty expired in 1239 and Bethlehem was recaptured by the Muslims in 1244.


          In 1250, with the coming to power of the Mamluks under Rukn al-Din Baibars, tolerance of Christianity declined; the clergies left the city, and in 1263 the town walls were demolished. The Latin clergy returned to Bethlehem the following century, establishing themselves in the monastery adjoining the Basilica of the Nativity. The Greek Orthodox were given control of the basilica and shared control of the Milk Grotto with the Latins and the Armenians.


          


          Ottoman and Egyptian era
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          From 1517, during the years of Ottoman control, custody of the Basilica was bitterly disputed between the Catholic and Greek Orthodox churches. From 1831 to 1841, Palestine was under the rule Muhammad Ali Dynasty of Egypt. During this period, the town suffered an earthquake as well as the destruction of the Muslim quarter by Egyptian troops, apparently as a reprisal for the murder of a favored loyalist of Ibrahim Pasha.


          In 1841, Bethlehem came under Ottoman rule once more and remained so until the end of the World War I. Under the Ottomans, Bethlehem's inhabitants faced unemployment, compulsory military service and heavy taxes, resulting in mass emigration particularly to South America.


          


          Twentieth century


          As a result of their victory in World War I, the Allies, particularly Britain and France, divided the captured Ottoman provinces into mandates. On September 29, 1923 Bethlehem and the majority of the territory west of the Jordan River fell under the control of the British Mandate of Palestine. In the United Nations General Assembly's 1947 resolution to partition Palestine, Bethlehem was included in the special international enclave of Jerusalem to be administered by the United Nations.


          Jordan occupied the city during the 1948 Arab-Israeli War. Many refugees from areas captured by Israeli forces in 1947-48 fled to the Bethlehem area, primarily settling in the what became the official refugee camps of 'Azza (Beit Jibrin) and 'Aida in the north and Dheisheh in the south. The influx of refugees significantly transformed Bethlehem's Christian majority into a Muslim one.


          Jordan retained control of the city until the Six-Day War in 1967, when Bethlehem was occupied by Israel, along with the rest of the West Bank. On December 21, 1995, Israeli troops withdrew from Bethlehem, and three days later the city came under the complete administration and military control of the Palestinian National Authority in conformance with the Interim Agreement on the West Bank and the Gaza Strip in 1995.


          


          Second Intifada
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          During the Second Palestinian Intifada, which began in 2000-01, Bethlehem's infrastructure and tourism industry was severely damaged. In 2002, it was a primary combat zone in Operation Defensive Shield, a major military offensive by the Israeli Defense Forces (IDF).


          During the operation, the IDF besieged the Church of the Nativity, where about 200 Palestinians, including a group of militants, sought refuge amid IDF advancements into the city. The siege lasted for thirty nine days and nine militants and the church's bellringer were killed. It ended with an agreement to exile thirteen of the wanted militants to various European nations and Mauritania. Pope John Paul II condemned Israel's actions, describing them as reaching "unimaginable and intolerable" levels and the United Kingdom's foreign ministry stated they were "totally unacceptable".


          


          Geography
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          Bethlehem stands at an elevation of about 775meters (2,543ft) above sea level, 30meters (98ft) higher than nearby Jerusalem. Bethlehem is situated on the southern portion in the Judean Mountains.


          The city is located 73kilometers (45mi) northeast of Gaza and the Mediterranean Sea, 75kilometers (47mi) west of Amman, Jordan, 59kilometers (37mi) southeast of Tel Aviv, Israel and 10kilometers (6mi) south of Jerusalem. Nearby cities and towns include Beit Safafa and Jerusalem to the north, Beit Jala to the northwest, Husan to the west, al-Khadr and Artas to the southwest, and Beit Sahour to the east. Beit Jala and the latter form an agglomeration with Bethlehem and the Aida and Azza refugee camps are located within the city limits.


          


          Old city


          In the centre of Bethlehem, is its old city. The old city consists of eight quarters, laid out in a mosaic style, forming the area around the Manger Square. The quarters, include the Christian al-Najajreh, al-Farahiyeh, al-Anatreh, al-Tarajmeh, al-Qawawsa and Hreizat quarters and al-Fawaghreh  the only Muslim quarter. Most of the Christian quarters are named after the Arab Ghassanid clans that settled there. Al-Qawawsa Quarter was formed by Arab Christian emigrants from the nearby town of Tuqu' in the 18th century. There is also a Syriac quarter outside of the old city, whose inhabitants originate from Midyat in Kurdistan. The total population of the old city is about 5,000.


          


          Climate


          Bethlehem has a Mediterranean climate, with hot and dry summers and cold winters. Temperatures in the winter season, from mid-December to mid-March, could be cold and rainy. January is the coldest month, with temperatures ranging from 1to13degree Celsius (3355F). From May through September, the weather is warm and sunny. August is the hottest month, with a high of 27 degrees Celsius (8163F). Bethlehem receives an average of 700millimeters (27.6in) of rainfall annually, 70% between November and January.


          Bethlehem's average annual relative humidity is 60% and reaches its highest rates between January and February. Humidity levels are at their lowest in May. Night dew may occur in up to 180 days per year. The city is influenced by the Mediterranean Sea breeze that occurs around mid-day. However, Bethlehem is affected also by annual waves of hot, dry, sandy and dust Khamaseen winds that originate from the Arabian Desert, during April, May and mid-June.


          


          Demographics


          


          Population


          
            
              	Year

              	Population
            


            
              	1945

              	8,820
            


            
              	1961

              	22,450
            


            
              	1983

              	16,300
            


            
              	1997

              	21,930
            


            
              	2004 (Projected)

              	28,010
            


            
              	2005 (Projected)

              	29,020
            


            
              	2006 (Projected)

              	29,930
            

          


          According to a PCBS estimate, Bethlehem had a population of 29,930 in mid-year 2006. In the PCBS's 1997 census, the city had a population of 21,670, including a total of 6,570 refugees, accounting for 30.3% of the city's population. In 1998, the religious makeup of the city was 67% Sunni Muslim and 33% Christian, mostly of the Greek Orthodox and Roman Catholic denominations. In 2005, the total Christian population decreased to about 20%. Despite Islam being Bethlehem's dominant religion, the only Muslim house of worship in the city is the Mosque of Omar located in the Manger Square.


          In 1997, the age distribution of Bethlehem's inhabitants was 27.4% under the age of 10, 20% from 10 to 19, 17.3% from 20-29, 17.7% from 30 to 44, 12.1% from 45-64 and 5.3% above the age of 65. There were 11,079 males and 10,594 females.


          


          Christian population


          The majority of Bethlehem's Christian inhabitants claim ancestry from Arab Christian clans from the Arabian Peninsula, including the city's two largest: al-Farahiyya and an-Najajreh. The former claims to have descended from the Ghassanids who migrated from Yemen to the Wadi Musa area in present-day Jordan and an-Najajreh descend from the Arabs of Najran in the southern Hejaz. Another Bethlehem clan, al-Anantreh, also trace their ancestry to the Arabian Peninsula.


          The percentage of Christians in Bethlehem has been steadily falling, primarily due to continuous emigration. The lower birth rate among Christians as compared to Muslims also accounts for some of the decline. In 1947, Christians made up 75% of the population, but by 1998 this figure had dropped to 33%. The current mayor of Bethlehem, Dr. Victor Batarseh told the Voice of America that, "due to the stress, either physical or psychological, and the bad economic situation, many people are emigrating, either Christians or Muslims, but it is more apparent among Christians, because they already are a minority."


          Palestinian Authority rule following the Interim Agreements is officially committed to equality for Bethlehem area Christians, although there have been a few incidents of violence against them by the Preventive Security Service and militant factions. The outbreak of the Second Intifada and the resultant decrease in tourism has also affected the Christian minority, leaving many economically stricken as they are the owners of many Bethlehem hotels and services which cater to foreign tourists. A statistical analysis of why Christians are leaving the area blamed the lack of economic and educational opportunities, especially due to the Christians' middle-class status and higher education.


          A 2006 poll of Bethlehem's Christians conducted by the Palestinian Centre for Research and Cultural Dialogue, found that 90% reported having Muslim friends, 73.3% agreed that the Palestinian National Authority treats Christian heritage in the city with respect and 78% attributed the ongoing exodus of Christians from Bethlehem to the Israeli travel restrictions in the area.


          The Hamas government's official position has been to support the city's Christian population, though the party has been criticized by some anonymous residents for increasing the Islamic presence in the city by, for example, activating the call to prayer at a previously unused local mosque in a Christian neighbourhood. Under Hamas, the Christian population has continued to suffer from a lack of law and order which has left it susceptible to land theft by local mafia who take advantage of ineffective courts and the perception that the Christian population is less likely to stand up for itself.


          


          Economy
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          Shopping and industry


          Shopping is a major sector in Bethlehem, especially during the Christmas season. The city's main streets and old markets are lined with shops selling handicrafts, Middle Eastern spices, jewelry and oriental sweets such as baklawa.


          The tradition of making handicrafts in the city dates back to its founding. Numerous shops in Bethlehem sell olive wood carvings  for which the city is renowned  made from the local olive groves. The carvings are the main product purchased by tourists visiting Bethlehem. Religious handicrafts are also a major industry in Bethlehem, and some products include ornaments handmade from mother-of-pearl, as well as olive wood statues, boxes, and crosses. The art of creating mother-of-pearl handicrafts was introduced to Bethlehem by Franciscan friars from Damascus during the 14th century. Stone and marble-cutting, textiles, furniture and furnishings are other prevalent industries. Bethlehem also produces paints, plastics, synthetic rubber, pharmaceuticals, construction materials and food products, mainly pasta and confectionery.


          Bethlehem has a wine-producing company, Cremisan Wine, founded in 1885, that currently exports wine to several countries. The wine is produced by monks in the Monastery of Cremisan, and the majority of the grapes are harvested from the al-Khader area. The monastery's wine production is around 700,000 liters per year.


          


          Tourism
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          Tourism is Bethlehem's primary industry and unlike other Palestinian localities before 2000, the majority of the working residents did not work in Israel. Over 25% of the working population was employed directly or indirectly in the industry. Tourism accounts for approximately 65% of the city's economy and 11% of the Palestinian National Authority.


          The Church of the Nativity is one of Bethlehem's major tourist attractions and a magnet for Christian pilgrims. It stands in the centre of the city  a part of the Manger Square  over a grotto or cave called the Holy Crypt, where Jesus was born. Nearby is the Milk Grotto where Jerome spent thirty years translating the Hebrew Scriptures into Latin.


          There are over thirty hotels in Bethlehem. Jacir Palace, built in 1910 near the church, is one of Bethlehem's most successful hotels and its oldest. It was closed down in 2000 due to the violence of the Second Intifada, but reopened in 2005.


          


          Economic conference


          Bethlehem hosted the largest ever economic conference in the Palestinian territories on May 21, 2008. It was initiated by Palestinian Prime Minister and former Finance Minister Salam Fayyad to convince over 1,000 businessmen, bankers and government officials from throughout the Middle East to invest in the West Bank and Gaza Strip, although Fayyad admitted the territories were "far from the perfect business environment", being directly linked with the Israeli-Palestinian conflict. Nonetheless, 1.4 billion US dollars was secured for business investments in the Palestinian territories.


          


          Culture


          


          Embroidery
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          Before the establishment of Israel as a state, Bethlehem costumes and embroidery were popular in villages throughout the Judaean Hills and the coastal plain. The women embroiderers of Bethlehem and the neighboring villages of Beit Jala and Beit Sahour were known to be professional producers of wedding costumes. Bethlehem was a centre for embroidery producing a "strong overall effect of colors and metallic brilliance."


          Less formal dresses in Bethlehem were generally made of indigo fabric and a sleeveless coat (bisht), made from locally woven wool, was worn over top. Dresses for special occasions were made of striped silk with winged sleeves and the short taqsireh jacket, known throughout Palestinian as the Bethlehem jacket, was worn over it. The taqsireh was made of velvet or broadcloth, usually with heavy embroidery.


          Bethlehem work was unique in its use of couched gold or silver cord, or silk cord onto the silk, wool, felt or velvet used for the garment, to create stylized floral patterns with free or rounded lines. This technique was used for "royal" wedding dresses (thob malak), taqsirehs and the shatwehs worn by married women. It has been traced by some to Byzantium, and by others to the more formal costumes of the Ottoman Empire's elite. As Bethlehem was a Christian village, local women were also exposed to the detailing on church vestments with their heavy embroidery and silver brocade.


          


          Museums
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          Bethlehem has four museums located within its municipal borders. The Crib of the Nativity Theatre and Museum offers visitors 31 3D models depicting the significant stages of the life of Jesus. Its theatre presents a 20-minute animated show. The Badd Giacaman Museum, located in the Old City of Bethlehem, dates back to the 18th century and is primarily dedicated to the history and process of olive oil production.


          Baituna al-Talhami Museum, established in 1972, contains displays of the culture of Bethlehem's inhabitants. The International Museum of Nativity was designed by United Nations Educational, Scientific and Cultural Organization (UNESCO) for the purpose of showing works of "high artistic quality in an evocative atmosphere".


          


          Cultural centers


          Bethlehem is home to the Palestinian Heritage Centre, established in 1991. The centre aims to preserve and promote Palestinian embroidery, art and folklore. The International Center of Bethlehem is another cultural centre that concentrates primarily on the culture of Bethlehem. It provides language and guide training, woman's studies and arts and crafts displays, and training.


          A branch of the the Edward Said National Conservatory of Music is located in Bethlehem and has about 500 students. Its primary goals are to teach children music, train teachers for other schools, sponsor music research, and the study of Palestinian folklore music.


          


          Christmas celebrations


          Christmas rites are held in Bethlehem on three different dates: December 24 is the traditional date by the Roman Catholic and Protestant denominations, but Greek, Coptic and Syrian Orthodox Christians celebrate Christmas on January 6 and Armenian Orthodox Christians on January 19. Most Christmas processions pass through Manger Square, the plaza outside the Basilica of the Nativity. Catholic services take place in St. Catherine's Church and Protestants often hold services at Shepherds' Fields.


          


          Government
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          Bethlehem is the muhfaza (seat) or district capital of the Bethlehem Governorate. The Bethlehem Municipal Council consists of fifteen elected members, including the mayor and deputy mayor. A special statute requires that the mayor and a majority of the municipal council must be Christian, while the remainder are open seats, not restricted to any religion.


          There are several branches of political parties on the council, including Communist, Islamist, and secular. The leftist factions of the Palestine Liberation Organization (PLO) such as the Popular Front for the Liberation of Palestine (PFLP) and the Palestinian People's Party (PPP) usually dominate the reserved seats. Hamas gained the majority of the open seats in the 2005 Palestinian municipal elections.
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          Elected Candidates of the Bethlehem municipal elections of 2005


          
            
              	Rank

              	List

              	Candidate name

              	Religion
            


            
              	1

              	Brotherhood & Development ( PFLP)

              	Victor Batarseh

              	
            


            
              	2

              	United Bethlehem ( Fatah and PPP)

              	Antun Salman

              	
            


            
              	3

              	Reform ( Hamas)

              	Hasan al-Masalma

              	☪
            


            
              	4

              	United Bethlehem ( Fatah and PPP)

              	Afram Asmari

              	
            


            
              	5

              	Wafaa ( Palestinian Islamic Jihad)

              	Isa Zawahara

              	☪
            


            
              	6

              	United Bethlehem ( Fatah and PPP)

              	Khalil Chawka

              	☪
            


            
              	7

              	Reform ( Hamas)

              	Khalid Jadu

              	☪
            


            
              	8

              	Hope & Labour ( Fatah)

              	Zughbi Zughbi

              	
            


            
              	9

              	Reform ( Hamas)

              	Nabil al-Hraymi

              	☪
            


            
              	10

              	Reform ( Hamas)

              	Salih Chawka

              	☪
            


            
              	11

              	Reform ( Hamas)

              	Yusuf al-Natsha

              	☪
            


            
              	12

              	Brotherhood & Development ( PFLP)

              	Nina 'Atwan

              	
            


            
              	13

              	Brotherhood & Development ( PFLP)

              	George Sa'ada

              	
            


            
              	14

              	Independent

              	Nadir al-Saqa

              	
            


            
              	15

              	United Bethlehem ( Fatah and PPP)

              	Duha al-Bandak

              	
            

          


          


          Mayors


          The mayor and the deputy mayor of Bethlehem are required by municipal law to be Christian.


          
            
              	
                
                  	Mikhail Abu Saadeh - 1876


                  	Khalil Yaqub - 1880


                  	Suleiman Jacir - 1884


                  	Issa Abdullah Marcus - 1888


                  	Yaqub Khalil Elias - 1892


                  	Hanna Mansur - 1895-1915


                  	Salim Issa al-Batarseh - 1916-17


                  	Salah Giries Jaqaman - 1917-21


                  	Musa Qattan - 1921-25


                  	Hanna Ibrahim Miladah - 1926-28


                  	Nicoloa Attalah Shain - 1929-33

                

              

              	
                
                  	Hanna Issa al-Qawwas - 1936-46


                  	Issa Basil Bandak - 1946-51


                  	Elias Bandak - 1951-53


                  	Afif Salm Batarseh - 1952-53


                  	Elias Bandak - 1953-57


                  	Ayyub Musallam - 1958-62


                  	Elias Bandak - 1963-72


                  	Elias Freij - 1972-97


                  	Hanna Nasser - 1997-2005


                  	Victor Batarseh (current) - 2005-

                

              

              	
            

          


          


          Education


          According to the Palestinian Central Bureau of Statistics (PCBS), in 1997, approximately 84% of Bethlehem's population over the age of 10 was literate. Of the city's population, 10,414 were enrolled in schools (4,015 in primary school, 3,578 in secondary and 2,821 in high school). About 14.1% of high school students received diplomas. There were 135 schools in the Bethlehem Governorate in 2006; 100 run the Education Ministry of the Palestinian National Authority, seven by the United Nations Relief and Works Agency (UNRWA) and 28 were private.


          Bethlehem is home to Bethlehem University, a Catholic Christian co-educational institution of higher learning founded in 1973 in the Lasallian tradition, open to students of all faiths. Bethlehem University is the first university established in the West Bank, and can trace its roots to 1893 when the De La Salle Christian Brothers opened schools throughout Palestine and Egypt.


          


          Transportation


          


          Bus service
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          Bethlehem has four privately owned bus stations which offer service to Jerusalem, Hebron, Nahalin, Battir and Beit Fajjar. Buses and taxis with West Bank licenses are not allowed to enter Israel, including Jerusalem, without a permit.


          


          Movement restrictions
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          The Israeli construction of the West Bank barrier has had an impact on Bethlehem politically, socially, and economically. The barrier runs along the northern side of the town's built-up area, within meters of houses in 'Aida refugee camp on one side, and the Jerusalem municipality on the other.


          Most entrances and exits from the Bethlehem agglomeration to the rest of the West Bank are currently subject to Israeli checkpoints and roadblocks. The level of access varies based on Israeli security directives. Travel for Bethlehem's Palestinian residents from the West Bank into Israeli-annexed Jerusalem is regulated by a permit-system. Acquiring such permits to enter, what in the past served in many ways as an urban anchor to Bethlehem, has become exceedingly rare since the onset of the violence surrounding the Second Intifada, though Israel has subsequently erected a terminal to ease transit between the two adjoining cities.


          Palestinians are not allowed to enter the Jewish holy site of Rachel's Tomb, which is on the outskirts of the city, without a permit. Since Bethlehem and the nearby biblical Solomon's Pools lie in Area A (territory under both PNA military and civil administration), Israeli citizens are barred without a permit from the Israeli military authorities.


          


          Sister cities


          Bethlehem has the following sister cities.


          
            
              	
                
                  	[image: Flag of Italy] San Miniato, Italy.

                

              

              	
                
                  	[image: Flag of Florida] Orlando, Florida.
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              	Bette Davis
            


            
              	[image: ]

              from the Now, Voyager film trailer, 1942.
            


            
              	Born

              	Ruth Elizabeth Davis

              April 5, 1908(1908-04-05)

              Lowell, Massachusetts, USA
            


            
              	Died

              	October 6, 1989 (aged81)

              Neuilly-sur-Seine, France
            


            
              	Years active

              	1929-1989
            


            
              	Spouse(s)

              	Harmon Nelson (19321938)

              Arthur Farnsworth (19401943)

              William Grant Sherry (19451950)

              Gary Merrill (19501960)
            


            
              	
                
                  
                    	Awards won
                  


                  
                    	Academy Awards
                  


                  
                    	Best Actress

                    1935 Dangerous

                    1938 Jezebel
                  


                  
                    	Csar Awards
                  


                  
                    	Honorary Csar

                    1986 Lifetime Achievement
                  


                  
                    	Emmy Awards
                  


                  
                    	Outstanding Lead Actress - Miniseries/Movie

                    1979 Strangers: The Story of a Mother and Daughter
                  


                  
                    	Golden Globe Awards
                  


                  
                    	Cecil B. DeMille Award

                    1974 Lifetime Achievement
                  


                  
                    	Other Awards
                  


                  
                    	Volpi Cup for Best Actress

                    1937 Kid Galahad; Marked Woman

                    NYFCC Award for Best Actress

                    1950 All About Eve

                    Best Actress Award (Cannes Film Festival)

                    1951 All About Eve

                    Saturn Award for Best Supporting Actress (film)

                    1976 Burnt Offerings

                    AFI Life Achievement Award

                    1977 Lifetime Achievement
                  

                

              
            

          


          Ruth Elizabeth "Bette" Davis ( April 5, 1908  October 6, 1989) was an American actress of film, television and theatre. Noted for her willingness to play unsympathetic characters, she was highly regarded for her performances in a range of film genres; from contemporary crime melodramas to historical and period films and occasional comedies, though her greatest successes were romantic dramas.


          After appearing in Broadway plays, Davis moved to Hollywood in 1930, but her early films for Universal Studios were unsuccessful. She joined Warner Bros. in 1932 and established her career with several critically acclaimed performances. In 1937, she attempted to free herself from her contract and although she lost a well-publicized legal case, it marked the beginning of the most successful period of her career. Until the late 1940s, she was one of American cinema's most celebrated leading actresses, known for her forceful and intense style. Davis gained a reputation as a perfectionist who could be highly combative, and her confrontations with studio executives, film directors and costars were often reported. Her forthright manner, clipped vocal style and ubiquitous cigarette contributed to a public persona which has often been imitated and satirized.


          Davis was the co-founder of the Hollywood Canteen, and was the first female president of the Academy of Motion Picture Arts and Sciences. She was the first actress to receive 10Academy Award nominations and the first woman to receive a Lifetime Achievement Award from the American Film Institute. Her career went through several periods of decline, and she admitted that her success had often been at the expense of her personal relationships. Married four times, she was once widowed and thrice divorced, and raised her children as a single parent. Her final years were marred by a long period of ill health, but she continued acting until shortly before her death from breast cancer, with more than 100 film, television and theatre roles to her credit.


          In 1999, Davis was placed second, behind Katharine Hepburn, on the American Film Institute's list of the greatest female stars of all time.


          


          Background and early acting career


          Ruth Elizabeth Davis, known from early childhood as "Betty", was born in Lowell, Massachusetts, the daughter of Ruth ("Ruthie") Augusta ( ne Favour), and Harlow Morrell Davis, a patent attorney; her sister, Barbara ("Bobby"), was born October 25, 1909. The family was Protestant, of English, French, and Welsh ancestry. In 1915, Davis's parents separated and Betty and Bobby attended a Spartan boarding school called Crestalban in Lanesborough, which is located in the Berkshires. In 1921, Ruth Davis moved to New York City with her daughters, where she worked as a portrait photographer. Betty was inspired to become an actress after seeing Rudolph Valentino in The Four Horsemen of the Apocalypse (1921) and Mary Pickford in Little Lord Fauntleroy (1921), and changed the spelling of her name to "Bette" after Honor de Balzac's La Cousine Bette. She received encouragement from her mother, who had aspired to become an actress.


          She attended Cushing Academy, a boarding school in Ashburnham, Massachusetts, where she met her future husband, Harmon O. Nelson, known as "Ham". In 1926, she saw a production of Henrik Ibsen's The Wild Duck with Blanche Yurka and Peg Entwistle. Davis later recalled that it inspired her full commitment to her chosen career, and said, "Before that performance I wanted to be an actress. When it ended, I had to be an actress... exactly like Peg Entwistle." She auditioned for admission to Eva LeGallienne's Manhattan Civic Repertory, but was rejected by LeGallienne who described her attitude as "insincere" and "frivolous". She was accepted by the John Murray Anderson School of Theatre (where Lucille Ball was also a pupil), and studied dance with Martha Graham.


          She auditioned for George Cukor's stock theatre company, and although he was not very impressed, he gave Davis her first paid acting assignment anyway  a one-week stint playing the part of a chorus girl in the play, Broadway. She was later chosen to play Hedwig, the character she had seen Entwistle play, in The Wild Duck. After performing in Philadelphia, Washington and Boston, she made her Broadway debut in 1929 in Broken Dishes, and followed it with Solid South. A Universal Studios talent scout saw her perform and invited her to Hollywood for a screen test.


          


          Transition from stage to film
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          Accompanied by her mother, Davis traveled by train to Hollywood, arriving on December 13, 1930. She later recounted her surprise that nobody from the studio was there to meet her; a studio employee had waited for her, but left because he saw nobody who "looked like an actress". She failed her first screen test but was used in several screen tests for other actors. In a 1971 interview with Dick Cavett, she related the experience with the observation, "I was the most Yankee-est, most modest virgin who ever walked the earth. They laid me on a couch, and I tested fifteen men...They all had to lie on top of me and give me a passionate kiss. Oh, I thought I would die. Just thought I would die." A second test was arranged for Davis, for the film A House Divided (1931). Hastily dressed in an ill-fitting costume with a low neckline, she was rebuffed by the director William Wyler, who loudly commented to the assembled crew, "What do you think of these dames who show their chests and think they can get jobs?" Carl Laemmle, the head of Universal Studios, considered terminating Davis's employment, but cinematographer Karl Freund told him she had "lovely eyes" and would be suitable for The Bad Sister (1931), in which she subsequently made her film debut. Her nervousness was compounded when she overheard the Chief of Production, Carl Laemmle Jr., comment to another executive that she had "about as much sex appeal as Slim Summerville", one of the film's co-stars. The film was not a success, and her next role in Seed (1931) was too brief to attract attention.


          Universal Studios renewed her contract for three months, and she appeared in a small role in Waterloo Bridge (1931) before being lent to Columbia Pictures for The Menace, and to Capital Films for Hell's House (all 1932). After nine months, and six unsuccessful films, Laemmle elected not to renew her contract.


          George Arliss chose Davis for the lead female role in The Man Who Played God (1932), and for the rest of her life, Davis credited him with helping her achieve her "break" in Hollywood. The Saturday Evening Post wrote, "she is not only beautiful, but she bubbles with charm", and compared her to Constance Bennett and Olive Borden. Warner Bros. signed her to a five-year contract.


          In 1932, she married "Ham" Nelson, who was scrutinized by the press; his $100 a week earnings compared unfavorably with Davis's reported $1,000 a week income. Davis addressed the issue in an interview, pointing out that many Hollywood wives earned more than their husbands, but the situation proved difficult for Nelson, who refused to allow Davis to purchase a house until he could afford to pay for it himself.
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          After more than 20film roles, the role of the vicious and slatternly Mildred Rogers in Of Human Bondage (1934), a film adaptation of W. Somerset Maugham's novel, earned Davis her first major critical acclaim. Many actresses feared playing unsympathetic characters, and several had refused the role, but Davis viewed it as an opportunity to show the range of her acting skills. Her costar, Leslie Howard, was initially dismissive of her, but as filming progressed his attitude changed and he subsequently spoke highly of her abilities. The director, John Cromwell, allowed her relative freedom, and commented, "I let Bette have her head. I trusted her instincts." She insisted that she be portrayed realistically in her death scene, and said, "the last stages of consumption, poverty and neglect are not pretty and I intended to be convincing-looking".


          The film was a success, and Davis's confronting characterization won praise from critics, with Life Magazine writing that she gave "probably the best performance ever recorded on the screen by a U.S. actress". Davis anticipated that her reception would encourage Warner Bros. to cast her in more important roles, and was disappointed when Jack Warner refused to lend her to Columbia Studios to appear in It Happened One Night, and instead cast her in a melodrama, Housewife. When Davis was not nominated for an Academy Award for Of Human Bondage, The Hollywood Citizen News questioned the omission and Norma Shearer, herself a nominee, joined a campaign to have Davis nominated. This prompted an announcement from the Academy president, Howard Estabrook, who said that under the circumstances "any voter...may write on the ballot his or her personal choice for the winners", thus allowing, for the only time in the Academy's history, the consideration of a candidate not officially nominated for an award. Claudette Colbert won the award for It Happened One Night but the uproar led to a change in Academy voting procedures the following year, whereby nominations were determined by votes from all eligible members of a particular branch, rather than by a smaller committee, with results independently tabulated by the accounting firm Price Waterhouse.


          Davis appeared in Dangerous (1935) as a troubled actress and received very good reviews. E. Arnot Robertson wrote in Picture Post, "I think Bette Davis would probably have been burned as a witch if she had lived two or three hundred years ago. She gives the curious feeling of being charged with power which can find no ordinary outlet." The New York Times hailed her as "becoming one of the most interesting of our screen actresses". She won the Academy Award for Best Actress for the role, but commented it was belated recognition for Of Human Bondage.


          For the rest of her life, Davis maintained that she gave the statue its familiar name of "Oscar" because its posterior resembled that of her husband, whose middle name was Oscar, although her claim has been disputed by the Academy of Motion Picture Arts and Sciences, among others.


          In her next film, The Petrified Forest (1936), Davis co-starred with Leslie Howard and Humphrey Bogart, but Bogart, in his first important role, received most of the critics' praise. Davis appeared in several films over the next two years but most were poorly received.


          


          Legal case


          Convinced that her career was being damaged by a succession of mediocre films, Davis accepted an offer in 1936 to appear in two films in England. Knowing that she was breaching her contract with Warner Bros., she fled to Canada to avoid legal papers being served upon her. Eventually, Davis brought her case to court in England, hoping to get out of her contract with Warner Bros. She later recalled the opening statement of the barrister, Sir Patrick Hastings, who represented Warner Brothers. Hastings urged the court to "come to the conclusion that this is rather a naughty young lady and that what she wants is more money". He mocked Davis's description of her contract as "slavery" by stating, incorrectly, that she was being paid $1,350 per week. He remarked, "if anybody wants to put me into perpetual servitude on the basis of that remuneration, I shall prepare to consider it". The British press offered little support to Davis, and portrayed her as overpaid and ungrateful.


          Davis explained her viewpoint to a journalist, saying "I knew that, if I continued to appear in any more mediocre pictures, I would have no career left worth fighting for." Davis's counsel presented her complaints  that she could be suspended without pay for refusing a part, with the period of suspension added to her contract, that she could be called upon to play any part within her abilities regardless of her personal beliefs, that she could be required to support a political party against her beliefs, and that her image and likeness could be displayed in any manner deemed applicable by the studio. Jack Warner testified, and was asked, "Whatever part you choose to call upon her to play, if she thinks she can play it, whether it is distasteful and cheap, she has to play it?" Warner replied, "Yes, she must play it."


          The case, decided by Branson J. in the English High Court, was reported as Warner Bros. Studios Incorporated v. Nelson in [1937] 1 KB 209. Davis lost the case and returned to Hollywood, in debt and without income, to resume her career. Olivia de Havilland mounted a similar case in 1943 and won.


          


          Success as "The Fourth Warner Brother"


          Davis began work on Marked Woman (1937), as a prostitute in a contemporary gangster drama inspired by the case of Lucky Luciano. The film and Davis's performance received excellent reviews, and her stature as a leading actress was enhanced.


          During the filming of her next film, Jezebel, Davis entered a relationship with director William Wyler. She later described him as the "love of my life", and said that making the film with him was "the time in my life of my most perfect happiness". The film was a success, and Davis's performance as a spoiled " Southern belle" earned her a second Academy Award, which led to speculation in the press that she would be chosen to play a similar character, Scarlett O'Hara, in Gone with the Wind. Davis expressed her desire to play Scarlett, and while David O. Selznick was conducting a search for the actress to play the role, a radio poll named her as the audience favorite. Warner offered her services to Selznick as part of a deal that also included Errol Flynn and Olivia de Havilland, but Selznick did not consider Davis as suitable, and rejected the offer.


          Jezebel marked the beginning of the most successful phase of Davis's career, and over the next few years she was listed in the annual "Quigley Poll of the Top Ten Money Making Stars", which was compiled from the votes of movie exhibitors throughout the U.S. for the stars that had generated the most revenue in their theaters over the previous year. In contrast to Davis's success, her husband, Ham Nelson, had failed to establish a career for himself, and their relationship faltered. In 1938, Nelson obtained evidence that Davis was engaged in a sexual relationship with Howard Hughes and subsequently filed for divorce citing Davis's "cruel and inhuman manner".
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          She was emotional during the making of her next film, Dark Victory (1939), and considered abandoning it until the producer Hal Wallis convinced her to channel her despair into her acting. The film became one of the highest grossing films of the year, and the role of Judith Traherne brought her an Academy Award nomination. In later years, Davis cited this performance as her personal favorite.


          She appeared in three other box office hits in 1939, The Old Maid with Miriam Hopkins, Juarez with Paul Muni and The Private Lives of Elizabeth and Essex with Errol Flynn. The latter was her first color film, and was her only colour film made during the height of her career. To play the elderly Elizabeth I of England, Davis shaved her hairline and eyebrows. During filming she was visited on the set by the actor, Charles Laughton. She commented that she had a "nerve" playing a woman in her sixties, to which Laughton replied, "Never not dare to hang yourself. That's the only way you grow in your profession. You must continually attempt things that you think are beyond you, or you get into a complete rut." Recalling the episode many years later, Davis remarked that Laughton's advice had influenced her throughout her career.
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          By this time, Davis was Warner Bros.' most profitable star, described as "The Fourth Warner Brother", and she was given the most important of their female leading roles. Her image was considered with more care; although she continued to play character roles, she was often filmed in close-ups that emphasized her distinctive eyes. All This and Heaven Too (1940) was the most financially successful film of Davis's career to that point, while The Letter was considered "one of the best pictures of the year" by The Hollywood Reporter, and Davis won admiration for her portrayal of an adulterous killer. During this time she was in a relationship with her former costar George Brent, who proposed marriage. Davis refused, as she had met Arthur Farnsworth, a New England innkeeper. They were married in December 1940.


          In January 1941, Davis became the first female president of the Academy of Motion Picture Arts and Sciences but antagonized the committee members with her brash manner and radical proposals. Faced with the disapproval and resistance of the committee, Davis resigned, and was succeeded by Jean Hersholt, who implemented the changes she had suggested.


          William Wyler directed Davis in Lillian Hellman's The Little Foxes (1941), but they clashed over the character of Regina Giddens. Taking a role originally played on stage by Tallulah Bankhead, Davis felt Bankhead's original interpretation was appropriate and followed Hellman's intent, but Wyler wanted her to soften the character. Davis refused to compromise. She received another Academy Award nomination for her performance, and she never worked with Wyler again.


          In the same year, Davis appeared briefly in Shining Victory, the directorial debut of her friend, Irving Rapper. He would go on to direct her in four more films: Now, Voyager (1942), The Corn is Green (1945), Deception (1946), and Another Man's Poison (1952).


          


          War effort and personal tragedy
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          Following the attack on Pearl Harbour, Davis spent the early months of 1942 selling war bonds. After Jack Warner criticized her tendency to cajole crowds into buying, she reminded him that her audiences responded most strongly to her "bitch" performances. She sold two million dollars of bonds in two days, as well as a picture of herself in Jezebel for $250,000. She also performed for black regiments as the only white member of an acting troupe formed by Hattie McDaniel, that also included Lena Horne and Ethel Waters.


          At John Garfield's suggested opening of a servicemen's club in Hollywood, Davis  with the aid of Warner, Cary Grant and Jule Styne  transformed an old nightclub into the " Hollywood Canteen", which opened on October 3, 1942. Hollywood's most important stars volunteered to entertain servicemen. Davis ensured that every night there would be a few important "names" for the visiting soldiers to meet. She appeared as herself in the film Hollywood Canteen (1944) which used the canteen as the setting for a fictional story. Davis later commented, "There are few accomplishments in my life that I am sincerely proud of. The Hollywood Canteen is one of them." In 1980, she was awarded the Distinguished Civilian Service Medal, the United States Department of Defense's highest civilian award, for her work with the Hollywood Canteen.


          Davis had initially shown little interest in the film Now, Voyager (1942) until Hal Wallis advised her that female audiences needed romantic dramas to distract them from the reality of their lives. It became one of the best known of her "women's pictures". In one of the film's most imitated scenes Paul Henreid lights two cigarettes as they are held in his lips before passing one to Davis. Film reviewers complimented Davis on her performance, the National Board of Review commenting that she gave the film "a dignity not fully warranted by the script".


          During the early 1940s several of Davis's film choices were influenced by the war, for instance Watch on the Rhine (1943) and Thank Your Lucky Stars, (1943) a lighthearted all-star musical cavalcade, with each of the featured stars donating their fee to the Hollywood Canteen. Davis performed a novelty song, "They're Either Too Young or Too Old", which became a hit record after the film's release.


          Old Acquaintance (1943) reunited her with Miriam Hopkins in a story of two old friends who deal with the tensions created when one of them becomes a successful novelist. Davis felt that Hopkins tried to upstage her throughout the film. The director Vincent Sherman recalled the intense competitiveness and animosity between the two actresses, and Davis often joked that she held back nothing in a scene in which she was required to shake Hopkins in a fit of anger.


          In August 1943, Davis's husband, Arthur Farnsworth, collapsed while walking along a Hollywood street, and died two days later. An autopsy revealed that his fall had been caused by a skull fracture which had occurred about two weeks earlier. Davis testified before an inquest that she knew of no event that might have caused the injury, and a finding of "accidental death" was reached. Highly distraught, she attempted to withdraw from her next film Mr. Skeffington (1944), but Jack Warner, who had halted production following Farnsworth's death, convinced her to continue.


          Although she had gained a reputation for being forthright and demanding, her behaviour during filming of Mr. Skeffington was erratic and out of character. She alienated director Vincent Sherman by refusing to film certain scenes, and insisted that some sets be rebuilt. She improvised dialogue, causing confusion among other actors, and infuriated the writer Julius Epstein, who was also called upon to rewrite scenes at her whim. Davis later explained her actions with the observation, "when I was most unhappy I lashed out rather than whined". Some reviewers criticized Davis for the excess of her performance; James Agee wrote that she "demonstrates the horrors of egocentricity on a marathonic scale", but despite the mixed reviews, she received another Academy Award nomination.


          


          Professional setbacks


          Davis married an artist, William Grant Sherry, who also, when necessary, worked as a masseur, in 1945. She had been drawn to him because he claimed that he had never heard of her and was therefore not intimidated by her.


          Davis refused the title role in Mildred Pierce, a role for which Joan Crawford ultimately won an Academy Award, and instead made The Corn Is Green (1945). Davis played a dowdy English teacher, who saves a young Welsh miner from a life in the coal pits, by offering him education. The film was well received by critics but did not find a substantial audience. A Stolen Life (1946) received poor reviews, but was one of her biggest box-office successes. It was followed by Deception (1946), the first of her films to lose money.


          Possessed (1947) had been tailor-made for Davis and was to have been her next project after Deception (1946). However, she was pregnant and went on maternity leave. Joan Crawford played her role in Possessed and was nominated for an Academy Award as Best Actress. In 1947, Davis gave birth to a daughter, Barbara (known as B.D.) and later wrote in her memoir that she became absorbed in motherhood and considered ending her career. Her relationship with Sherry began to deteriorate and she continued making films, but her popularity with audiences was steadily declining.


          Among the film roles offered to Davis following her return to film making, was Rose Sayer in The African Queen. When informed that the film was to be made in Africa, Davis refused the part, telling Jack Warner, "If you can't shoot the picture in a boat on the back lot, then I'm not interested." Katharine Hepburn played the role. Davis was also offered a role in a film version of the Virginia Kellogg prison drama Women Without Men. Originally intended to pair Davis with Joan Crawford, Davis made it clear that she would not appear in any "dyke movie", and the lead roles were played by Agnes Moorehead and Eleanor Parker when it was filmed as Caged (1950). She lobbied Jack Warner to make two films, Ethan Frome, and another which would be a biography of Mary Todd Lincoln, however Warner vetoed each proposal.


          In 1948, Davis was cast in Winter Meeting, and although she was initially enthusiastic, she soon learnt that Warner had arranged for "softer" lighting to be used to disguise her age. She recalled that she had seen the same lighting technique "on the sets of Ruth Chatterton and Kay Francis, and I knew what they meant". She began to regret accepting the role, and to add to her disappointment, she was not confident in the abilities of her leading man, Jim Davis. She disagreed with amendments made to the script because of censorship restrictions and found that many of the aspects of the role that had initially appealed to her, were no longer to be included. The film was later described by Bosley Crowther as "interminable" and he noted that "of all the miserable dilemmas in which Miss Davis has been involved...this one is probably the worst". It failed at the box office and the studio lost nearly one million dollars.


          Davis clashed with her co-star Robert Montgomery while making June Bride (1948), later describing him as "a male Miriam Hopkins... an excellent actor, but addicted to scene-stealing". The film marked her first comedy in several years, and earned her some positive reviews, but it was not particularly popular with audiences and returned only a small profit. Despite the lacklustre box office receipts from her more recent films, in 1949 she negotiated a four film contract with Warner Bros. which paid $10,285 per week, and made her the highest paid woman in the United States.


          Jack Warner refused to allow her script approval, and cast her in Beyond the Forest (1949). Davis reportedly loathed the script, and begged Warner to recast the role, but he refused. After the film was completed, Warner released Davis from her contract, at her request. The reviews that followed were scathing; Dorothy Manners writing for the Los Angeles Examiner, described the film as "an unfortunate finale to her brilliant career". Hedda Hopper wrote, "If Bette had deliberately set out to wreck her career, she could not have picked a more appropriate vehicle." The film contained the line, "What a dump!", which became closely associated with Davis after impersonators used it in their acts. In later years, Davis often used it as her opening line at speaking engagements.


          


          Starting a freelance career
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          By 1949, Davis and Sherry were estranged and Hollywood columnists were writing that Davis's career was at an end. She filmed The Story of a Divorce (released in 1951 as Payment on Demand) but had received no other offers. Shortly before filming was completed, the producer Darryl F. Zanuck offered her the role of the aging theatrical actress, Margo Channing, in All About Eve (1950). Claudette Colbert, for whom the part had been written, had severely injured her back, and although production had been halted for two months in the hope that she might recover, she was unable to continue. Davis read the script, described it as the best she had ever read, and accepted the role. Within days she joined the cast in San Francisco to begin filming. During production, she established what would become a life-long friendship with her costar, Anne Baxter, and a romantic relationship with her leading man, Gary Merrill, which led to marriage. The film's director Joseph L. Mankiewicz later remarked, "Bette was letter perfect. She was syllable-perfect. The director's dream: the prepared actress."


          Critics responded positively to Davis's performance and several of her lines became well-known, particularly, "Fasten your seatbelts, it's going to be a bumpy night." She was again nominated for an Academy Award and critics such as Gene Ringgold described her Margo as her "all-time best performance". Pauline Kael wrote that much of Mankiewicz's vision of "the theatre" was "nonsense" but commended Davis, writing "[the film is] saved by one performance that is the real thing: Bette Davis is at her most instinctive and assured. Her actress  vain, scared, a woman who goes too far in her reactions and emotions  makes the whole thing come alive."


          Davis won a " Best Actress" award from the Cannes Film Festival, and the New York Film Critics Circle Award. She also received the San Francisco Film Critics Circle Award as "Best Actress", having been named by them as the "Worst Actress" of 1949 for Beyond the Forest. During this time she was invited to leave her handprints in the forecourt of Grauman's Chinese Theatre.


          On July 3, 1950 Davis's divorce from William Sherry was finalized, and on July 28 she married Gary Merrill. With Sherry's consent, Merrill adopted B.D., Davis's daughter with Sherry, and in 1950, Davis and Merrill adopted a baby girl they named Margot. The family traveled to England, where Davis and Merrill starred in a murder-mystery film, Another Man's Poison. When it received lukewarm reviews and failed at the box office, Hollywood columnists wrote that Davis's comeback had petered out, and an Academy Award nomination for The Star (1952) did not halt her decline.


          Davis and Merrill adopted a baby boy, Michael, in 1952, and Davis appeared in a Broadway revue, Two's Company. She was uncomfortable working outside of her area of expertise; she had never been a musical performer and her limited theatre experience had been more than 20years earlier. She was also severely ill and was operated on for osteomyelitis of the jaw. Margot was diagnosed as severely brain damaged due to an injury sustained during or shortly after her birth, and was eventually placed in an institution. Davis and Merrill began arguing frequently, with B.D. later recalling episodes of alcohol abuse and domestic violence.


          Few of Davis's films of the 1950s were successful and many of her performances were condemned by critics. The Hollywood Reporter wrote of mannerisms "that you'd expect to find in a nightclub impersonation of [Davis]", while the London critic, Richard Winninger, wrote, "Miss Davis, with more say than most stars as to what films she makes, seems to have lapsed into egoism. The criterion for her choice of film would appear to be that nothing must compete with the full display of each facet of the Davis art. Only bad films are good enough for her." As her career declined, her marriage continued to deteriorate until she filed for divorce in 1960. The following year, her mother died.


          


          Renewed success
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          In 1962, Davis opened in the Broadway production The Night of the Iguana to mostly mediocre reviews, and left the production after four months due to "chronic illness". She then joined Glenn Ford and Ann-Margret for the Frank Capra film A Pocketful of Miracles (a remake of Capra's 1933 Lady for a Day), based on a story by Damon Runyon. She accepted her next role, in the Grand Guignol horror film What Ever Happened to Baby Jane? after reading the script and believing it could appeal to the same audience that had recently made Alfred Hitchcock's Psycho (1960) a success. She negotiated a deal that would pay her 10percent of the worldwide gross profits, in addition to her salary. The film became one of the year's biggest successes.


          Davis and Joan Crawford played two aging sisters, former actresses forced by circumstance to share a decaying Hollywood mansion. The director, Robert Aldrich, explained that Davis and Crawford were each aware of how important the film was to their respective careers and commented, "It's proper to say that they really detested each other, but they behaved absolutely perfectly." After filming was completed, their public comments against each other allowed the tension to develop into a lifelong feud, and when Davis was nominated for an Academy Award, Crawford campaigned against her. Davis also received her only BAFTA Award nomination for this performance.


          Daughter B.D. Hyman also played a small role in the film, and when she and Davis visited the Cannes Film Festival to promote it, she met Jeremy Hyman, an executive for Seven Arts Productions. After a short courtship, she married Hyman at the age of 16, with Davis's permission.


          Davis sustained her comeback over the course of several years. Dead Ringer (1964) was a crime drama in which she played twin sisters and Where Love Has Gone (1964) was a romantic drama based on a Harold Robbins novel. Davis played the mother of Susan Hayward but filming was hampered by heated arguments between Davis and Hayward. Hush... Hush, Sweet Charlotte (1964) was Robert Aldrich's follow-up to What Ever Happened to Baby Jane?, in which he planned to reunite Davis and Crawford, but when Crawford withdrew allegedly due to illness soon after filming began, she was replaced by Olivia de Havilland. The film was a considerable success and brought renewed attention to its veteran cast, which also included Joseph Cotten, Mary Astor and Agnes Moorehead.


          By the end of the decade, Davis had also appeared in the British films The Nanny (1965), The Anniversary (1968), and Connecting Rooms (1970), but her career again stalled.


          


          Late career
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          In the early 1970s, Davis was invited to appear in New York, in a stage presentation, Great Ladies of the American Cinema. Over five successive nights, a different female star discussed her career and answered questions from the audience; Myrna Loy, Rosalind Russell, Lana Turner and Joan Crawford were the other participants. Davis was well received and was invited to tour Australia with the similarly themed, Bette Davis in Person and on Film, and its success allowed her to take the production to the United Kingdom.


          In 1972, she played the lead role in two television films that were each intended as a pilot for an upcoming series for NBC, Madame Sin with Robert Wagner, and The Judge and Jake Wyler, with Joan Van Ark, but in each case, NBC decided against producing a series. In the U.S., she appeared in the stage production, Miss Moffat, a musical adaptation of The Corn is Green, but after the show was panned by the Philadelphia critics during its pre-Broadway run, she cited a back injury and abandoned the show, which closed immediately. She played supporting roles in Burnt Offerings (1976) and The Disappearance of Aimee (1976), but she clashed with Karen Black and Faye Dunaway, respectively the stars of the two productions, because she felt that neither extended her an appropriate degree of respect, and that their behaviour on the film sets was unprofessional.


          In 1977, Davis became the first woman to receive the American Film Institute's Lifetime Achievement Award. The televised event included comments from several of Davis's colleagues including William Wyler who joked that given the chance Davis would still like to refilm a scene from The Letter to which Davis nodded. Jane Fonda, Henry Fonda, Natalie Wood and Olivia de Havilland were among the actors who paid tribute, with de Havilland commenting that Davis "got the roles I always wanted".


          Following the telecast she found herself in demand again, often having to choose between several offers. She accepted roles in the television miniseries The Dark Secret of Harvest Home (1978) and the film Death on the Nile (1978). For the rest of her career the bulk of her work was for television. She won an Emmy Award for Strangers: The Story of a Mother and Daughter (1979) with Gena Rowlands, and was nominated for her performances in White Mama (1980) and Little Gloria... Happy at Last (1982). She also played supporting roles in two Disney films, Return from Witch Mountain (1978) and The Watcher in the Woods (1980).


          Davis's name became well-known to a younger audience when Kim Carnes's song " Bette Davis Eyes" became a worldwide hit and the best-selling record of 1981 in the U.S., where it stayed at number one on the music charts for more than two months. Davis's grandson was impressed that she was the subject of a hit song and Davis considered it a compliment, writing to both Carnes and the songwriters, and accepting the gift of gold and platinum records from Carnes, and hanging them on her wall.


          She continued acting for television, appearing in Family Reunion (1981) opposite her grandson J. Ashley Hyman, A Piano for Mrs. Cimino (1982) and Right of Way (1983) with James Stewart.


          


          Illness, conflict and death


          


          In 1983, after filming the pilot episode for the television series Hotel, she was diagnosed with breast cancer and underwent a mastectomy. Within two weeks of her surgery she suffered four strokes which caused paralysis in the right side of her face and in her left arm, and left her with slurred speech. She commenced a lengthy period of physical therapy and, aided by her personal assistant, Kathryn Sermak, gained partial recovery from the paralysis.


          During this time, her relationship with her daughter, B. D. Hyman, deteriorated when Hyman became a born-again Christian and attempted to persuade Davis to follow suit. With her health stable, she traveled to England to film the Agatha Christie mystery Murder with Mirrors (1985). Upon her return, she learned that Hyman had published a memoir, My Mother's Keeper, in which she chronicled a difficult mother-daughter relationship and depicted scenes of Davis's overbearing and drunken behaviour.


          Several of Davis's friends commented that Hyman's depictions of events were not accurate; one said, "so much of the book is out of context". Mike Wallace rebroadcast a 60 Minutes interview he had filmed with Hyman a few years earlier in which she commended Davis on her skills as a mother, and said that she had adopted many of Davis's principles in raising her own children. Critics of Hyman noted that Davis had financially supported the Hyman family for several years and had recently saved them from losing their house. Despite the acrimony of their divorce years earlier, Gary Merrill also defended Davis. Interviewed by CNN, Merrill said that Hyman was motivated by "cruelty and greed". Davis's adopted son, Michael Merrill, ended contact with Hyman and refused to speak to her again, as did Davis, who also disinherited her.


          In her second memoir, This 'N That (1987), Davis wrote, "I am still recovering from the fact that a child of mine would write about me behind my back, to say nothing about the kind of book it is. I will never recover as completely from B.D.'s book as I have from the stroke. Both were shattering experiences." Her memoir concluded with a letter to her daughter, in which she addressed her several times as "Hyman", and described her actions as "a glaring lack of loyalty and thanks for the very privileged life I feel you have been given". She concluded with a reference to the title of Hyman's book, "If it refers to money, if my memory serves me right, I've been your keeper all these many years. I am continuing to do so, as my name has made your book about me a success."
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          Davis appeared in the television film As Summers Die (1986) and Lindsay Anderson's The Whales of August (1987), in which she played the blind sister of Lillian Gish. The film earned good reviews, with one critic writing, "Bette crawls across the screen like a testy old hornet on a windowpane, snarling, staggering, twitching  a symphony of misfired synapses." Her last performance was the title role in Larry Cohen's Wicked Stepmother (1989). By this time her health was failing, and after disagreements with Cohen she walked off the set. The script was rewritten to place more emphasis on Barbara Carrera's character, and the reworked version was released after Davis's death.


          After abandoning Wicked Stepmother and with no further film offers, Davis appeared on several talk shows and was interviewed by Johnny Carson, Joan Rivers, Larry King and David Letterman, discussing her career but refusing to discuss her daughter. Her appearances were popular; Lindsay Anderson observed that the public enjoyed seeing her behaving "so bitchy". He commented, "I always disliked that because she was encouraged to behave badly. And I'd always hear her described by that awful word, feisty."


          During 1988 and 1989, Davis was feted for her career achievements, receiving the Kennedy Center Honour, the Legion of Honour from France, the Campione d'Italia from Italy and the Film Society of Lincoln Centre Lifetime Achievement Award. She collapsed during the American Cinema Awards in 1989 and later discovered that her cancer had returned. She recovered sufficiently to travel to Spain where she was honored at the Donostia-San Sebastin International Film Festival, but during her visit her health rapidly deteriorated. Too weak to make the long journey back to the U.S., she travelled to France where she died on October 6, 1989, at the American Hospital in Neuilly-sur-Seine.


          She was interred in Forest Lawn  Hollywood Hills Cemetery in Los Angeles, California, alongside her mother, Ruthie, and sister, Bobby. On her tombstone is written: "She did it the hard way", an epitaph that she suggested in This 'N That and that had been suggested to her by Joseph L. Mankiewicz shortly after they had filmed All About Eve.


          In 1997, the executors of her estate, Michael Merrill, her son, and Kathryn Sermak, her former assistant, established "The Bette Davis Foundation" which awards college scholarships to promising actors and actresses.


          


          Comments and criticism


          In 1964, Jack Warner spoke of the "magic quality that transformed this sometimes bland and not beautiful little girl into a great artist", and in a 1988 interview, Davis remarked that, unlike many of her contemporaries, she had forged a career without the benefit of beauty. She admitted she was terrified during the making of her earliest films and that she became tough by necessity. "Until you're known in my profession as a monster, you are not a star", she said, "[but] I've never fought for anything in a treacherous way. I've never fought for anything but the good of the film." During the making of All About Eve, Joseph L. Mankiewicz told her of the perception in Hollywood that she was difficult, and she explained that when the audience saw her on screen, they did not consider that her appearance was the result of numerous people working behind the scenes. If she was presented as "a horse's ass ... forty feet wide, and thirty feet high", that is all the audience "would see or care about".


          While lauded for her achievements, Davis and her films were sometimes derided; Pauline Kael described Now, Voyager as a "shlock classic", and by the mid-1940s her sometimes mannered and histrionic performances had become the subject of caricature. Reviewers such as Edwin Schallert for the Los Angeles Times praised Davis's performance in Mr. Skeffington (1944), while observing, "the mimics will have more fun than a box of monkeys imitating Miss Davis", and Dorothy Manners writing for the Los Angeles Examiner said of her performance in the poorly received Beyond the Forest, "no night club caricaturist has ever turned in such a cruel imitation of the Davis mannerisms as Bette turns on herself in this one". Time magazine noted that Davis was compulsively watchable even while criticizing her acting technique, summarizing her performance in Dead Ringer (1964) with the observation, "her acting, as always, isn't really acting: it's shameless showing off. But just try to look away!"


          She attracted a gay following and was frequently imitated by female impersonators such as Charles Pierce. Attempting to explain her popularity with gay audiences, the journalist Jim Emerson wrote, "Was she just a camp figurehead because her brittle, melodramatic style of acting hadn't aged well? Or was it that she was 'Larger Than Life,' a tough broad who had survived? Probably some of both."


          Her film choices were often unconventional; she sought roles as manipulators and killers in an era when actresses usually preferred to play sympathetic characters, and she excelled in them. She favored authenticity over glamour and was willing to change her own appearance if it suited the character. Claudette Colbert commented that Davis was the first actress to play roles older than herself, and therefore did not have to make the difficult transition to character parts as she aged.


          As she entered old age, Davis was acknowledged for her achievements. John Springer, who had arranged her speaking tours of the early 1970s, wrote that despite the accomplishments of many of her contemporaries, Davis was "the star of the thirties and into the forties", achieving notability for the variety of her characterizations and her ability to assert herself, even when her material was mediocre. Individual performances continued to receive praise; in 1987, Bill Collins analyzed The Letter (1941), and described her performance as "a brilliant, subtle achievement", and wrote, "Bette Davis makes Leslie Crosbie one of the most extraordinary females in movies." In a 2000 review for All About Eve, Roger Ebert noted, "Davis was a character, an icon with a grand style, so even her excesses are realistic."


          A few months before her death in 1989, Davis was one of several actors featured on the cover of Life. In a film retrospective that celebrated the films and stars of 1939, Life concluded that Davis was the most significant actress of her era, and highlighted Dark Victory as one of the most important films of the year. Her death made front-page news throughout the world as the "close of yet another chapter of the Golden Age of Hollywood". Angela Lansbury summed up the feeling of those of the Hollywood community who attended her memorial service, commenting after a sample from Davis's films were screened, that they had witnessed "an extraordinary legacy of acting in the twentieth century by a real master of the craft", that should provide "encouragement and illustration to future generations of aspiring actors".


          Davis was one of many Hollywood stars mentioned in Madonna's 1990 song " Vogue", with the line, "Bette Davis, we love you."


          In 1999, the American Film Institute published its list of the " AFI's 100 Years... 100 Stars", which was the result of a film industry poll to determine the "50 Greatest American Screen Legends" in order to raise public awareness and appreciation of classic film. Of the 25actresses listed, Davis was ranked at number two, behind Katharine Hepburn.


          The United States Postal Service will honour Davis with a commemorative postage stamp in 2008, marking the 100th anniversary of her birth.


          


          Academy Awards and nominations


          In 1962 Bette Davis became the first person to secure 10 Academy Award nominations for acting. Since then only four people have equalled or surpassed this figure, Meryl Streep (with 14 nominations and 2 wins), Katharine Hepburn (12 nominations and 4 wins), Jack Nicholson (12 nominations and 3 wins) and Laurence Olivier (10 nominations and 1 win).


          Steven Spielberg purchased Davis's Oscars for Dangerous (1935) and Jezebel (1938) when they were offered for auction for, respectively US$207,500 and US$578,000, and returned them to the Academy of Motion Picture Arts and Sciences.


          
            	1962: Nominated for What Ever Happened to Baby Jane?


            	1952: Nominated for The Star


            	1950: Nominated for All About Eve


            	1944: Nominated for Mr. Skeffington


            	1942: Nominated for Now, Voyager


            	1941: Nominated for The Little Foxes


            	1940: Nominated for The Letter


            	1939: Nominated for Dark Victory


            	1938: Won for Jezebel


            	1935: Won for Dangerous


            	1934: Davis's performance in Of Human Bondage (1934) was widely acclaimed and when she was not nominated for an Academy Award, several influential people mounted a campaign to have her name included. The Academy relaxed its rules for that year only to allow for the consideration of any performer nominated in a write-in vote, therefore any performance of the year was technically eligible for consideration. Given the well-publicized hoopla, some sources still consider this as a nomination for Davis; however, the Academy does not officially record this as a nomination.

          


          


          Filmography
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              	Capital

              	Thimphu
            


            
              	Official languages

              	Dzongkha
            


            
              	Demonym

              	Bhutanese
            


            
              	Government

              	Democracy, Constitutional Monarchy
            


            
              	-

              	King

              	Jigme Khesar Namgyal Wangchuk
            


            
              	-

              	Prime Minister

              	Jigme Thinley ( DPT)
            


            
              	Formation

              	Early 17th century
            


            
              	-

              	Wangchuk Dynasty

              	December 17, 1907
            


            
              	-

              	Constitutional Monarchy

              	2008
            


            
              	Area
            


            
              	-

              	Total

              	47,000km( 131st)

              18,147 sqmi
            


            
              	-

              	Water(%)

              	Not available yet
            


            
              	Population
            


            
              	-

              	estimate

              	672,425 (2005)1
            


            
              	-

              	Density

              	45/km( 154th)

              117/sqmi
            


            
              	GDP( PPP)

              	2007estimate
            


            
              	-

              	Total

              	$4.39 billion( 160th)
            


            
              	-

              	Per capita

              	$5,477( 117th)
            


            
              	HDI(2007)

              	▲ 0.579(medium)( 133th)
            


            
              	Currency

              	Ngultrum ( BTN)
            


            
              	Time zone

              	BTT ( UTC+6:00)
            


            
              	-

              	Summer( DST)

              	not observed( UTC+6:00)
            


            
              	Internet TLD

              	.bt
            


            
              	Calling code

              	+975
            


            
              	1

              	The population of Bhutan had been estimated based on the reported figure of about 1 million in the 1970s when the country had joined the United Nations and precise statistics were lacking . Thus using the annual increase rate of 2-3%, the most population estimates were around 2 million in the year 2000. A national census was carried out in 2005 and it turned out that the population was 672,425. Consequently, United Nations Population Division had down-estimated the country's population in the 2006 revision for the whole period from 1950 to 2050.
            

          


          The Kingdom of Bhutan (IPA: /buːˈtɑːn/) is a landlocked nation in South Asia. It is located amid the eastern end of the Himalaya Mountains and is bordered to the south, east and west by India and to the north by China. Bhutan is separated from Nepal by the Indian state of Sikkim. The Bhutanese call their country འབྲུག་ཡུལ་, Druk Yul (land of the thunder dragon).


          Bhutan is one of the most isolated and least developed nations in the world. Foreign influences and tourism are regulated by the government to preserve the nation's traditional culture, identity and the environment. In 2006, however, Business Week rated Bhutan the happiest country in Asia and the eighth happiest country in the world. The landscape ranges from subtropical plains in the south to the Himalayan heights in the north, with some peaks exceeding 7,000 metres (23,000 feet). The state religion is Vajrayana Buddhism, and the population is predominantly Buddhist, with Hinduism being the second-largest religion. The capital and largest city is Thimphu. After centuries of direct monarchic rule, Bhutan held its first democratic elections in March 2008. Bhutan is a member of the South Asian Association for Regional Cooperation (SAARC).


          


          Name


          "Bhutan" may be derived from the Sanskrit word Bhu-Utthan (highlands). In another theory of Sanskritisation, Bhots-ant means "End of Tibet", as Bhutan is immediately to Tibet's south.


          Historically Bhutan was known by many names, such as Lho Mon (southern land of darkness), Lho Tsendenjong (southern land of the Tsenden cypress), Lhomen Khazhi (southern land of four approaches) and Lho Men Jong (southern land of medicinal herbs). Bhutan is also commonly known as The Last Shangrila.


          


          History


          Stone tools, weapons, elephants, and remnants of large stone structures provide evidence that Bhutan was inhabited as early as 2000 BCE, although there are no existing records from that time. Historians have theorized that the state of Lhomon (literally, "southern darkness"), or Monyul ("Dark Land", a reference to the Monpa, the aboriginal peoples of Bhutan) may have existed between 500 BCE and 600 CE.The names Lhomon Tsendenjong ( Sandalwood Country), and Lhomon Khashi, or Southern Mon (country of four approaches) have been found in ancient Bhutanese and Tibetan chronicles.
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          The earliest transcribed event in Bhutan was the passage of the Buddhist saint Padma Sambhava (also known as Guru Rinpoche) in 747. Bhutan's early history is unclear, because most of the records were destroyed after fire ravaged the ancient capital, Punakha, in 1827. By the 10th century, Bhutan's political development was heavily influenced by its religious history. However, there is no sufficient information stating that all historical records were available before the fire. Various sub-sects of Buddhism emerged which were patronised by the various Mongol and Tibetan overlords. After the decline of the Mongols in the 14th century, these sub-sects vied with each other for supremacy in the political and religious landscape, eventually leading to the ascendancy of the Drukpa sub-sect by the 16th century.


          Until the early 17th century, Bhutan existed as a patchwork of minor warring fiefdoms, when the area was unified by the Tibeten lama and military leader Shabdrung Ngawang Namgyal. To defend the country against intermittent Tibetan forays, Namgyal built a network of impregnable dzong (fortresses), and promulgated a code of law that helped to bring local lords under centralised control. Many such dzong still exist. After Namgyal's death in 1651, Bhutan fell into civil war. Taking advantage of the chaos, the Tibetans attacked Bhutan in 1710, and again in 1730 with the help of the Mongols. Both assaults were successfully thwarted, and an armistice was signed in 1759.
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          In the 18th century, the Bhutanese invaded and occupied the kingdom of Cooch Behar to the south. In 1772, Cooch Behar appealed to the British East India Company who assisted them in ousting the Bhutanese, and later in attacking Bhutan itself in 1774. A peace treaty was signed in which Bhutan agreed to retreat to its pre-1730 borders. However, the peace was tenuous, and border skirmishes with the British were to continue for the next 100 years. The skirmishes eventually led to the Duar War (18641865), a confrontation over who would control the Bengal Duars. After Bhutan lost the war, the Treaty of Sinchula was signed between British India and Bhutan. As part of the war reparations, the Duars were ceded to the United Kingdom in exchange for a rent of Rs.50,000. The treaty ended all hostilities between British India and Bhutan.


          During the 1870s, power struggles between the rival valleys of Paro and Tongsa led to civil war in Bhutan, eventually leading to the ascendancy of Ugyen Wangchuck, the ponlop (governor) of Tongsa. From his power base in central Bhutan, Ugyen Wangchuck defeated his political enemies and united the country following several civil wars and rebellions in the period 18821885.


          In 1907, an epochal year for the country, Ugyen Wangchuck was unanimously chosen as the hereditary king of the country by an assembly of leading Buddhist monks, government officials, and heads of important families. The British government promptly recognised the new monarchy, and in 1910 Bhutan signed a treaty which "let" Great Britain "guide" Bhutan's foreign affairs. In reality, this did not mean much given Bhutan's historical reticence. It also did not seem to apply to Bhutan's traditional relations with Tibet. The greatest impact of this treaty seems to be the perception that it meant Bhutan was not totally sovereign.


          After India gained independence from the United Kingdom on August 15, 1947, Bhutan became one of the first countries to recognise India's independence. A treaty similar to the one of 1910 was signed August 8, 1949 with the newly independent India.
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          In 1953, King Jigme Dorji Wangchuck established the country's legislature  a 130-member National Assembly  to promote a more democratic form of governance. In 1965, he set up a Royal Advisory Council, and in 1968 he formed a Cabinet. In 1971, Bhutan was admitted to the United Nations, having held observer status for three years. In July 1972, Jigme Singye Wangchuck ascended to the throne at the age of 16 after the death of his father, Dorji Wangchuck.


          In the 1980s, in order to strengthen Bhutans identity as a nation, the "one nation, one people" campaign was started to foster greater integration of the peripheral ethnic and cultural groups into mainstream Bhutanese society. The age-old code of conduct, known as Driglam namzha, and usage of the official national language, Dzongkha, was promoted. At around the same time, a nationwide census revealed a large population of Nepali origin in southern Bhutan. When the government attempted to remove what it considered as illegal settlers, there was a violent backlash; numerous acts of terrorism were carried out against government schools, hospitals, offices and neutral southern Bhutanese. In order to re-establish order in the south, the government drafted many young men and able-bodied civil servants into a militia force. Thousands of civilians, including a number of political dissidents, were expelled or fled to Nepal, where they were admitted into United Nations-run camps and given refugee status. Despite the best efforts of the Bhutanese government Nepal and India, as well as outside parties such as the United Nations, the European Union and the United States, a viable solution to this problem proves to be still elusive. At present, the United States is working towards resettling around 70,000 of these refugees in the US.


          In 1998, King Jigme Singye Wangchuck introduced significant political reforms, transferring most of his administrative powers to the Council of Cabinet Ministers and allowing for impeachment of the King by a two-thirds majority of the National Assembly. In late 2003, the Bhutanese army successfully launched a large-scale operation to flush out anti-India insurgents who were operating training camps in southern Bhutan.


          In 1999, the government lifted a ban on television and the Internet, making Bhutan one of the last countries to introduce television. In his speech, the King said that television was a critical step to the modernisation of Bhutan as well as a major contributor to the country's Gross National Happiness (Bhutan is the only country to measure happiness), but warned that the "misuse" of television could erode traditional Bhutanese values.
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          A new constitution was presented in early 2005. In December 2005, Jigme Singye Wangchuck announced that he would abdicate the throne in his son's favour in 2008. On December 14, 2005, he announced that he would be abdicating immediately. Bhutan has now entered a new era of democracy, starting with its first national parliamentary elections in December 2007 and March 2008.


          


          Government and politics


          Over the past decade, Bhutan's political system has developed from an absolute monarchy into a constitutional monarchy. In 1999, the fourth king of Bhutan created a body called the Lhengye Zhungtshog (Council of Ministers). The 'Druk Gyalpo' (King of Druk Yul) is head of state. Executive power is exercised by the Lhengye Zhungtshog, the council of ministers. Legislative power was vested in both the government and the former Grand National Assembly. On the 17th of December 2005, the 4th King, Jigme Singye Wangchuck, announced to a stunned nation that the first general elections would be held in 2008, and that he would abdicate the throne in favour of his eldest son, the crown prince. King Jigme Khesar Namgyal Wangchuck took the throne on December 14, 2006 upon his father's abdication. The Crowning ceremony is expected to be held in May 2008 and the Coronation Celebrations later in the year.


          The new democratic system comprises an upper and lower house, the latter based on political party affiliations. Elections for the upper house ( National Council) were held on December 31, 2007, while elections for the lower house, the 47-seat National Assembly, were held on March 24, 2008. Two political parties, the People's Democratic Party (PDP) headed by Sangay Ngedup, and the Druk Phuensum Tshogpa (DPT) headed by Jigmi Thinley, competed in the National Assembly election. The Druk Phuensum Tshogpa won the elections taking 45 out of 47 seats in the parliament.


          Judicial power is vested in the courts of Bhutan. The Chief Justice is the administrative head of the Judiciary.


          


          Military and foreign affairs


          The Royal Bhutan Army is Bhutan's military service. It includes the Royal Bodyguard and the Royal Bhutan Police. Membership is voluntary, and the minimum age for recruitment is 18. The standing army numbers about 6,000 and is trained by the Indian Army. It has an annual budget of about US$13.7 million  1.8 percent of the GDP.


          Though the 1949 treaty with India is still sometimes misinterpreted to mean that India controlled Bhutan's foreign affairs, Bhutan handled all of its foreign affairs itself including the sensitive (to India) border demarcation issue with China. The 1949 treaty has been superseded by the 2007 treaty with India which made de-jure what was de-facto, that Bhutan was master of its own foreign relations. Bhutan has diplomatic relations with 22 countries, including the European Union, with missions in India, Bangladesh, Thailand, and Kuwait. It has two UN missions, one in New York and one in Geneva. Only India and Bangladesh have residential embassies in Bhutan, while Thailand has a consulate office in Bhutan.


          By a long standing treaty, Indian and Bhutanese citizens may travel to each other's countries without a passport or visa using their national identity cards instead. Bhutanese citizens may also work in India without legal restriction. Bhutan does not have formal diplomatic ties with its northern neighbour, China, although exchanges of visits at various levels between the two have significantly increased in the recent past. The first bilateral agreement between China and Bhutan was signed in 1998, and Bhutan has also set up consulates in Macau and Hong Kong. Bhutans border with China is largely not demarcated and thus disputed in some places.


          On November 13, 2005, Chinese soldiers crossed into Bhutan under the pretext that environmental conditions had forced their retreat south from the Himalayas. The Bhutanese government allowed this incursion (after the fact) on humanitarian grounds. Soon after, the Chinese began building roads and bridges within Bhutanese territory. Bhutanese Foreign Minister Khandu Wangchuk took up the matter with Chinese authorities after the issue was raised in Bhutanese parliament. In response, Foreign Ministry spokesman Qin Gang of the People's Republic of China has said that the border remains in dispute and that the two sides continue to work for a peaceful and cordial resolution of the dispute. An Indian intelligence officer has said that a Chinese delegation in Bhutan told the Bhutanese that they were "overreacting." The Bhutanese newspaper Kuensel has said that China might use the roads to further Chinese claims along the border.


          On February 8, 2007, the Indo-Bhutan Friendship Treaty PDF(30.6 KiB) was substantially revised. Whereas in the Treaty of 1949 Article 2 read as "The Government of India undertakes to exercise no interference in the internal administration of Bhutan. On its part the Government of Bhutan agrees to be guided by the advice of the Government of India in regard to its external relations."


          In the revised treaty it now reads as "In keeping with the abiding ties of close friendship and cooperation between Bhutan and India, the Government of the Kingdom of Bhutan and the Government of the Republic of India shall cooperate closely with each other on issues relating to their national interests. Neither government shall allow the use of its territory for activities harmful to the national security and interest of the other." The revised treaty also includes in it the preamble "Reaffirming their respect for each other's independence, sovereignty and territorial integrity", an element that was absent in the earlier version. The Indo-Bhutan Friendship Treaty of 2007 strengthens Bhutan's status as an independent and sovereign nation.


          Bhutan has no formal relations with the United States, Russia, the United Kingdom or France. Informal contact with the United States is made through the U.S. embassy in New Delhi.


          


          Geography
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          The northern region consists of an arc of glaciated mountain peaks with an extremely cold climate at the highest elevations. Most peaks in the north are over 23,000 feet (7,000 m) above sea level; the highest point is claimed to be the Kula Kangri, at 24,780feet (7,553m), but detailed topographic studies claim Kula Kangri is wholly in Tibet and modern Chinese measurements claim that Gangkhar Puensum, which has the distinction of being the highest unclimbed mountain in the world, is higher at 24,835feet (7,570m). Watered by snow-fed rivers, alpine valleys in this region provide pasture for livestock, tended by a sparse population of migratory shepherds.


          The Black Mountains in central Bhutan form a watershed between two major river systems: the Mo Chhu and the Drangme Chhu. Peaks in the Black Mountains range between 4,900 feet and 8,900 feet (1,500m and 2,700m) above sea level, and fast-flowing rivers have carved out deep gorges in the lower mountain areas. Woodlands of the central region provide most of Bhutan's forest production. The Torsa, Raidak, Sankosh, and Manas are the main rivers of Bhutan, flowing through this region. Most of the population lives in the central highlands.
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          In the south, the Shiwalik Hills are covered with dense, deciduous forests, alluvial lowland river valleys, and mountains up to around 4,900 feet (1,500m) above sea level. The foothills descend into the subtropical Duars Plain. Most of the Duars is located in India, although a 69mile (1015km) wide strip extends into Bhutan. The Bhutan Duars is divided into two parts: the northern and the southern Duars. The northern Duars, which abuts the Himalayan foothills, has rugged, sloping terrain and dry, porous soil with dense vegetation and abundant wildlife. The southern Duars has moderately fertile soil, heavy savannah grass, dense, mixed jungle, and freshwater springs. Mountain rivers, fed by either the melting snow or the monsoon rains, empty into the Brahmaputra River in India. Data released by the Ministry of Agriculture showed that the country had a forest cover of 64% as of October 2005.


          The climate in Bhutan varies with altitude, from subtropical in the south to temperate in the highlands and polar-type climate, with year-round snow, in the north. Bhutan experiences five distinct seasons: summer, monsoon, autumn, winter and spring. Western Bhutan has the heavier monsoon rains; southern Bhutan has hot humid summers and cool winters; central and eastern Bhutan is temperate and drier than the west with warm summers and cool winters.


          


          Economy


          


          The Ngultrum is the currency of Bhutan and its value is pegged to the Indian rupee. The rupee is also accepted as legal tender in the country.


          Though Bhutan's economy is one of the world's smallest, it has grown rapidly in recent years, by eight percent in 2005 and 14 percent in 2006. This was mainly due to the commissioning of the gigantic Tala Hydroelectricity project. As of March 2006, Bhutan's per capita income was US$1,321.


          Bhutan's economy is based on agriculture, forestry, tourism and the sale of hydroelectric power to India. Agriculture provides the main livelihood for more than 80 percent of the population. Agrarian practices consist largely of subsistence farming and animal husbandry. Handicrafts, particularly weaving and the manufacture of religious art for home altars, are a small cottage industry. A landscape that varies from hilly to ruggedly mountainous has made the building of roads and other infrastructure difficult and expensive. This, and a lack of access to the sea, has meant that Bhutan has not been able to benefit from significant trading of its produce. Bhutan does not have any railways, though Indian Railways plans to link southern Bhutan to its vast network under an agreement signed in January 2005. The historic trade routes over the high Himalayas, which connected India to Tibet, have been closed since the 1959 military takeover of Tibet (although smuggling activity still brings Chinese goods into Bhutan).


          The industrial sector is in a nascent stage, and though most production is cottage industry type larger industries are being encouraged and some industries such as cement, steel, ferro alloy, etc., have been set up. Most development projects, such as road construction, rely on Indian contract labour. Agricultural produce includes rice, chilies, dairy (some yak, mostly cow) products, buckwheat, barley, root crops, apples, and citrus and maize at lower elevations. Industries include cement, wood products, processed fruits, alcoholic beverages and calcium carbide.


          Incomes of over Nu100,000 per annum are taxed, but very few wage and salary earners qualify. Bhutan's inflation rate was estimated at about three percent in 2003. Bhutan has a Gross Domestic Product of around USD 2.913 billion (adjusted to Purchasing Power Parity), making it the 162nd largest economy in the world.
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          Per capita income is around $1,400 , ranked 124th. Government revenues total $272 million, though expenditures amount to $350 million. 60 percent of the budget expenditure, however, is financed by India's Ministry of External Affairs. Bhutan's exports, principally electricity, cardamom, gypsum, timber, handicrafts, cement, fruit, precious stones and spices, total 128 million (2000 est.). Imports, however, amount to 164 million, leading to a trade deficit. Main items imported include fuel and lubricants, grain, machinery, vehicles, fabrics and rice. Bhutan's main export partner is India, accounting for 87.9 percent of its export goods. Bangladesh (4.6 percent) and the Philippines (two percent) are the other two top export partners. As its border with Tibet is closed, trade between Bhutan and China is now almost non-existent. Bhutan's import partners include India (71.3 percent), Japan (7.8 percent) and Austria (three percent).


          In a response to accusations in 1987 by a journalist from UK's Financial Times that the pace of development in Bhutan was slow, the King said that " Gross National Happiness is more important than Gross National Product." This statement appears to have presaged recent findings by western economic psychologists, including 2002 Nobel Laureate Daniel Kahneman, that question the link between levels of income and happiness. The statement signaled his commitment to building an economy that is appropriate for Bhutan's culture, based on Buddhist spiritual values, and has served as a unifying vision for the economy. In a survey in 2005, 45 percent of Bhutanese reported being very happy, 52 percent reported being happy and only three percent reported not being happy. Based on this data, the Happy Planet Index estimates that the average level of life satisfaction in Bhutan is within the top 10 percent of nations worldwide, and certainly higher than other nations with similar levels of GDP per capita.


          


          Districts


          Bhutan is divided into four dzongdey (administrative zones). Each dzongdey is further divided into dzongkhag (districts). There are twenty dzongkhag in Bhutan. Large dzongkhags are further divided into subdistricts known as dungkhag. At the basic level, groups of villages form a constituency called gewog and are administered by a gup, who is elected by the people.
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                  	Bumthang


                  	Chukha (old spelling: Chhukha)


                  	Dagana


                  	Gasa


                  	Haa


                  	Lhuntse


                  	Mongar


                  	Paro


                  	Pemagatshel (Pemagatsel)


                  	Punaka

                

              

              	
                
                  	Samdrup Jongkhar


                  	Samtse (Samchi)


                  	Sarpang


                  	Thimphu


                  	Trashigang (Tashigang)


                  	Trashiyangste


                  	Trongsa (Tongsa)


                  	Tsirang (Chirang)


                  	Wangdue Phodrang (Wangdi Phodrang)


                  	Zhemgang (Shemgang)

                

              
            

          


          


          Cities and towns


          
            	Jakar, the administrative headquarters of Bumthang District and the place where Buddhism entered Bhutan.


            	Mongar, the eastern commercial hub of the country.


            	Paro, Bhutan, site of the international airport.


            	Punakha, the old capital.


            	Phuentsholing, Bhutan's commercial hub.


            	Samdrup Jongkhar


            	Thimphu, the largest city and capital of Bhutan.


            	Trashigang, the most populous district in the country.


            	Trongsa, in central Bhutan which has the largest and the most magnificent of all the dzongs in Bhutan.

          


          


          Demographics
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          Among the Bhutanese people, several principal ethnic groups may be distinguished. The second dominant group is the Ngalops, a Buddhist group based in the western part of the country. Their culture is closely related to that of Tibet. Much the same could be said of the Sharchops ("Easterners"), the dominant group, who are associated with the eastern part of Bhutan (but who traditionally follow the Nyingmapa rather than the official Drukpa Kagyu form of Himalayan Buddhism). They are called the Western Bhutanese and Eastern Bhutanese respectively. In modern times, with improved transportation infrastructure, there has been much intermarriage between these groups. In the early 1970s, intermarriage between the Lhotshampas and main stream Bhutanese society was encouraged by the government.


          The national language is Dzongkha, one of 53 languages in the Tibetan language family. The script, here called Chhokey ("Dharma Language"), is identical to classical Tibetan. In the schools English is the medium of instruction and Dzongkha is taught as the national language. Ethnologue lists 24 languages currently spoken in Bhutan, all of them in the Tibeto-Burman family, except Nepali, an Indo-Aryan language. Until the 1980s, the government sponsored the teaching of Nepali in schools in Southern Bhutan. However, after the armed uprising in the south, Nepali was dropped from the curriculum. The languages of Bhutan are still not well-characterized, and several have yet to be recorded in an in-depth academic grammar.


          
            
              	Religions of Bhutan
            


            
              	religion

              	

              	

              	percent

              	
            


            
              	Buddhism

              	
                
                  
                

              

              	75%
            


            
              	Hinduism

              	
                
                  
                

              

              	24%
            


            
              	Others

              	
                
                  
                

              

              	1%
            


            
              	
            

          


          

          The literacy rate is 59.5 percent. The country has a median age of 22.3 years. Bhutan has a life expectancy of 62.2 years (61 for males and 64.5 for females) according to the latest data from the World Bank. There are 1,070 males to every 1,000 females in the country.


          It is estimated that between two third and three quarter of the Bhutanese population follow Mahayana Buddhism, which is also the state religion. About one quarter to one third are followers of Hinduism. Muslim and non-religious communities account for less than 1% of the population. The current legal framework in principal guarantees freedom of religion; Proselytism, however, is forbidden by a Royal Government decision.


          


          Culture
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          Bhutan has a rich and unique cultural heritage that has largely remained intact due to its isolation from the rest of the world until the early 1960s. One of the main attractions for tourists is the country's culture and traditions. Bhutanese tradition is deeply steeped in its Buddhist heritage. Hinduism is the second dominant religion in Bhutan, being most prevalent in the southern regions. Both religions co-exist peacefully and receive support from the government, and enjoy royal patronage. The government is increasingly making efforts to preserve and sustain the current culture and traditions of the country. Due to its largely unspoilt natural environment and cultural heritage, Bhutan has aptly been referred to as The Last Shangri-la.


          While the Bhutanese are free to travel abroad, Bhutan is seen to be inaccessible to many foreigners. There is a widespread misconception that Bhutan has set limits on tourist visas. However, it is the high tourist tariff and requirement to go on packaged tours that makes Bhutan an exclusive tourist destination.


          The National Dress for Bhutanese men is the gho, a knee-length robe tied at the waist by a cloth belt known as the kera. Women wear an ankle-length dress, the kira, which is clipped at one shoulder and tied at the waist. An accompaniment to the kira is a long-sleeved blouse, the toego, which is worn underneath the outer layer. Social status and class determine the texture, colours, and decorations that embellish the garments. Differently coloured scarves and shawls are important indicators of social standing, as Bhutan has traditionally been a feudal society. Jewellery is mostly worn by women, especially during religious festivals and public gatherings. To strengthen Bhutan's identity as an independent country, Bhutanese law requires all Bhutanese citizens to wear the national dress in public areas and as formal wear.


          Rice, buckwheat, and increasingly maize, are the staple foods of the country. The diet also includes pork, beef, yak meat, chicken, and mutton. Soups and stews of meat and dried vegetables spiced with chillies and cheese are prepared. Ema datshi, made very spicy with cheese and chilies, might be called the national dish for its ubiquity and the pride that Bhutanese have for it. Dairy foods, particularly butter and cheese from yaks and cows, are also popular, and indeed almost all milk is turned to butter and cheese. Popular beverages include butter tea, tea, locally brewed rice wine and beer. Bhutan is the only country in the world to have banned the sale of tobacco.
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          Bhutan's national sport is archery, and competitions are held regularly in most villages. It differs from Olympic standards not only in technical details such as the placement of the targets and atmosphere. There are two targets placed over 100 meters apart and teams shoot from one end of the field to the other. Each member of the team shoots two arrows per round. Traditional Bhutanese archery is a social event and competitions are organized between villages, towns, and amateur teams. There are usually plenty of food and drink complete with singing and dancing. Attempts to distract an opponent include standing around the target and making fun of the shooter's ability. Darts (khuru) is an equally popular outdoor team sport, in which heavy wooden darts pointed with a 10 cm nail are thrown at a paperback-sized target ten to 20 meters away.


          Another traditional sport is the digor, which can be best described as shot put combined with horseshoe throwing. Cricket has gained remarkable popularity in Bhutan, especially since the heavy influx of Indian Television. Their national cricket team is one of the more successful associate nations in the region. Football is an increasingly popular sport. In 2002, Bhutan's national football team played Montserrat - billed as The Other Final, the match took place on the same day Brazil played Germany in the World Cup Final, but at the time Bhutan and Montserrat were the world's two lowest ranked teams. The match was held in Thimphu's Changlimithang National Stadium, and Bhutan won 4-0. A documentary of the match was made by the Dutch filmmaker Johan Kramer.


          Rigsar is the new emergent style of popular music, played on a mix of traditional instruments and electronic keyboards, and dates back to the early 1990s; it shows the influence of Indian popular music, a hybrid form of traditional and Western popular influences. Traditional genres include the zhungdra and boedra.
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          Characteristic of the region is a type of castle fortress known as the dzong. Since ancient times, the dzongs have served as the religious and secular administration centres for their respective districts.


          Bhutan has numerous public holidays, most of which centre around traditional seasonal, secular and religious festivals. They include the winter solstice (around January 1, depending on the lunar calendar), the lunar New Year (February or March), the King's birthday and the anniversary of his coronation, the official start of monsoon season (September 22), National Day (December 17), and various Buddhist and Hindu celebrations.


          Masked dances and dance dramas are common traditional features at festivals, usually accompanied by traditional music. Energetic dancers, wearing colourful wooden or composition face masks and stylized costumes, depict heroes, demons, dmons, death heads, animals, gods, and caricatures of common people. The dancers enjoy royal patronage, and preserve ancient folk and religious customs and perpetuate the ancient lore and art of mask-making.


          Inheritance in Bhutan generally goes in the female rather than the male line. Daughters will inherit their parents' house. A man is expected to make his own way in the world and often moves to his wife's home. Love marriages are common in urban areas, but the tradition of arranged marriages is still common in the villages. Although uncommon, polygamy and polyandry are accepted; often being a device to keep property in a contained family unit rather than dispersing it.
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        Bible


        
          

          Bible refers to respective collections of religious writings of Judaism and of Christianity. The exact composition of the Bible is dependent on the religious traditions of specific denominations. Modern Rabbinic Judaism generally recognizes a single set of canonical books that comprise the Tanakh, also known by the terms Hebrew or Jewish Bible. The Christian Bible includes the same books as the Tanakh (referred to in this context as the Old Testament), but usually in a different order, together with specifically Christian books collectively called the New Testament. Among some traditions, the Bible includes apocryphal books that were not accepted into the Tanakh.


          The Hebrew Bible comprises three parts: the Torah ("Teaching", also known as the Pentateuch or "Five Books of Moses"), the Prophets, and the Writings. It was primarily written in Hebrew with some small portions in Aramaic.


          The Christian Bible includes the twenty-seven books of the New Testament, which were originally written in Greek, preceded by the protocanonical books of the Old Testament and sometimes a number of deuterocanonical books: Eastern Orthodox Churches use all of the books that were incorporated into the Septuagint, the earliest Greek translation of the Hebrew Bible; Roman Catholics include some of these books in their canon; and many Protestant Bibles follow the Jewish canon, excluding the additional books. Some editions of the Christian Bible have a separate Biblical apocrypha section for books not considered canonical.


          Translations of the full Bible were available for 438 languages, translations of one of the two testaments in 1,168 additional languages, and portions of the text existed in 848 additional languages. This means that partial or full translations of the Bible exist in a total of 2,454 languages.


          


          Etymology
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          According to the Online Etymology Dictionary, the word bible is from Latin biblia, traced from the same word through Medieval Latin and Late Latin, as used in the phrase biblia sacra ("holy book" - "In the Latin of the Middle Ages, the neuter plural for Biblia (gen. bibliorum) gradually came to be regarded as a feminine singular noun (biblia, gen. bibliae, in which singular form the word has passed into the languages of the Western world."). This stemmed from the Greek term ὰ ί ὰ ἅ (ta biblia ta hagia), "the holy books", which derived from ί (biblion), "paper" or "scroll," the ordinary word for "book", which was originally a diminutive of ύ (byblos, "Egyptian papyrus"), possibly so called from the name of the Phoenician port Byblos from which Egyptian papyrus was exported to Greece.


          Biblical scholar Mark Hamilton states that the Greek phrase Ta biblia ("the books") was "an expression Hellenistic Jews used to describe their sacred books several centuries before the time of Jesus," and would have referred to the Septuagint. The Online Etymology Dictionary states, "The Christian scripture was referred to in Greek as Ta Biblia as early as c.223."


          


          Tanakh


          The Tanakh (Hebrew: תנ"ך) consists of 24 books. Tanakh is an acronym for the three parts of the Hebrew Bible: the Torah ("Teaching/Law" also known as the Pentateuch), Nevi'im ("Prophets"), and Ketuvim ("Writings," or Hagiographa), and is used commonly by Jews but unfamiliar to many English speakers and others . (See Table of books of Judeo-Christian Scripture).


          


          Torah


          The Torah, or "Instruction," is also known as the "Five Books" of Moses, thus Chumash from Hebrew meaning "fivesome," and Pentateuch from Greek meaning "five scroll-cases."


          The Torah comprises the following five books:


          
            	1. Genesis, GeBereshit (בראשית)


            	2. Exodus, ExShemot (שמות)


            	3. Leviticus, LeVayikra (ויקרא)


            	4. Numbers, NuBamidbar (במדבר)


            	5. Deuteronomy, DtDevarim (דברים)

          


          The Hebrew book titles come from the first words in the respective texts. The Hebrew title for Numbers, however, comes from the fifth word of that text.


          The Torah focuses on three moments in the changing relationship between God and people. The first eleven chapters of Genesis provide accounts of the creation (or ordering) of the world, and the history of God's early relationship with humanity. The remaining thirty-nine chapters of Genesis provide an account of God's covenant with the Hebrew patriarchs, Abraham, Isaac and Jacob (also called Israel), and Jacob's children (the " Children of Israel"), especially Joseph. It tells of how God commanded Abraham to leave his family and home in the city of Ur, eventually to settle in the land of Canaan, and how the Children of Israel later moved to Egypt. The remaining four books of the Torah tell the story of Moses, who lived hundreds of years after the patriarchs. His story coincides with the story of the liberation of the Children of Israel from slavery in Ancient Egypt, to the renewal of their covenant with God at Mount Sinai, and their wanderings in the desert until a new generation would be ready to enter the land of Canaan. The Torah ends with the death of Moses.


          The Torah contains the commandments, of God, revealed at Mount Sinai (although there is some debate amongst Jewish scholars, if this was written down completely in one moment, or if it was spread out during the 40 years in the wandering in the desert). These commandments provide the basis for Halakha (Jewish religious law). Tradition states that the number of these is equal to 613 Mitzvot or 613 commandments. There is some dispute as to how to divide these up (mainly between the Ramban and Rambam).


          The Torah is divided into fifty-four portions which are read in turn in Jewish liturgy, from the beginning of Genesis to the end of Deuteronomy, each Sabbath. The cycle ends and recommences at the end of Sukkot, which is called Simchat Torah.


          


          Nevi'im


          The Nevi'im, or "Prophets," tell the story of the rise of the Hebrew monarchy, its division into two kingdoms, and the prophets who, in God's name, warned the kings and the Children of Israel about the punishment of God. It ends with the conquest of the Kingdom of Israel by the Assyrians and the conquest of the Kingdom of Judah by the Babylonians, and the destruction of the Temple in Jerusalem. Portions of the prophetic books are read by Jews on the Sabbath ( Shabbat). The Book of Jonah is read on Yom Kippur.


          According to Jewish tradition, Nevi'im is divided into eight books. Contemporary translations subdivide these into seventeen books.


          The Nevi'im comprise the following eight books:


          
            	6. Joshua, JsYehoshua (יהושע)


            	7. Judges, JgShoftim (שופטים)


            	8. Samuel, includes First and Second, 1Sa2SaShemuel (שמואל)


            	9. Kings, includes First and Second, 1Ki2KiMelakhim (מלכים)


            	10. Isaiah, IsYeshayahu (ישעיהו)


            	11. Jeremiah, JeYirmiyahu (ירמיהו)


            	12. Ezekiel, EzYekhezkel (יחזקאל)


            	13. Twelve, includes all Minor ProphetsTre Asar (תרי עשר)

              
                	a. Hosea, HoHoshea (הושע)


                	b. Joel, JlYoel (יואל)


                	c. Amos, AmAmos (עמוס)


                	d. Obadiah, ObOvadyah (עבדיה)


                	e. Jonah, JhYonah (יונה)


                	f. Micah, MiMikhah (מיכה)


                	g. Nahum, NaNahum (נחום)


                	h. Habakkuk, HbHavakuk (חבקוק)


                	i. Zephaniah, ZpTsefanya (צפניה)


                	j. Haggai, HgKhagay (חגי)


                	k. Zechariah, ZcZekharyah (זכריה)


                	l. Malachi, MlMalakhi (מלאכי)

              

            

          


          


          Ketuvim


          The Ketuvim, or "Writings" or "Scriptures," may have been written during or after the Babylonian Exile but no one can be sure. According to Rabbinic tradition, many of the psalms in the book of Psalms are attributed to David; King Solomon is believed to have written Song of Songs in his youth, Proverbs at the prime of his life, and Ecclesiastes at old age; and the prophet Jeremiah is thought to have written Lamentations. The Book of Ruth is the only biblical book that centers entirely on a non-Jew. The book of Ruth tells the story of a non-Jew (specifically, a Moabite) who married a Jew and, upon his death, followed in the ways of the Jews; according to the Bible, she was the great-grandmother of King David. Five of the books, called "The Five Scrolls" (Megilot), are read on Jewish holidays: Song of Songs on Passover; the Book of Ruth on Shavuot; Lamentations on the Ninth of Av; Ecclesiastes on Sukkot; and the Book of Esther on Purim. Collectively, the Ketuvim contain lyrical poetry, philosophical reflections on life, and the stories of the prophets and other Jewish leaders during the Babylonian exile. It ends with the Persian decree allowing Jews to return to Jerusalem to rebuild the Temple.


          The Ketuvim comprise the following eleven books:


          
            	14. Psalms, PsTehillim (תהלים)


            	15. Proverbs, PrMishlei (משלי)


            	16. Job, JbIyyov (איוב)


            	17. Song of Songs, SoShir ha-Shirim (שיר השירים)


            	18. Ruth, RuRut (רות)


            	19. Lamentations, LaEikhah (איכה), also called Kinot (קינות)


            	20. Ecclesiastes, EcKohelet (קהלת)


            	21. Esther, EsEster (אסתר)


            	22. Daniel, DnDaniel (דניאל)


            	23. Ezra, Ea, includes Nehemiah, NeEzra (עזרא), includes Nehemiah (נחמיה)


            	24. Chronicles, includes First and Second, 1Ch2ChDivrei ha-Yamim (דברי הימים), also called Divrei (דברי)

          


          


          Hebrew Bible translations and editions


          The Tanakh was mainly written in Biblical Hebrew, with some portions (notably in Daniel and Ezra) in Biblical Aramaic.


          Some time in the 2nd or 3rd century BC, the Torah was translated into Koine Greek, and over the next century, other books were translated (or composed) as well. This translation became known as the Septuagint and was widely used by Greek-speaking Jews, and later by Christians. It differs somewhat from the later standardized Hebrew ( Masoretic Text). This translation was promoted by way of a legend (primarily recorded as the Letter of Aristeas) that seventy (or in some sources, seventy-two) separate translators all produced identical texts.


          From the 800s to the 1400s, Jewish scholars today known as Masoretes compared the text of all known biblical manuscripts in an effort to create a unified, standardized text. A series of highly similar texts eventually emerged, and any of these texts are known as Masoretic Texts (MT). The Masoretes also added vowel points (called niqqud) to the text, since the original text only contained consonant letters. This sometimes required the selection of an interpretation, since some words differ only in their vowelstheir meaning can vary in accordance with the vowels chosen. In antiquity, variant Hebrew readings existed, some of which have survived in the Samaritan Pentateuch, the Dead Sea scrolls, and other ancient fragments, as well as being attested in ancient versions in other languages.


          Versions of the Septuagint contain several passages and whole books beyond what was included in the Masoretic texts of the Tanakh. In some cases these additions were originally composed in Greek, while in other cases they are translations of Hebrew books or variants not present in the Masoretic texts. Recent discoveries have shown that more of the Septuagint additions have a Hebrew origin than was once thought. While there are no complete surviving manuscripts of the Hebrew texts on which the Septuagint was based, many scholars believe that they represent a different textual tradition ("Vorlage") from the one that became the basis for the Masoretic texts.


          Jews also produced non-literal translations or paraphrases known as targums, primarily in Aramaic. They frequently expanded on the text with additional details taken from Rabbinic oral tradition.


          


          The Torah of Judaism


          According to some Jews during the Hellenistic period, such as the Sadducees only a minimal oral tradition of interpreting the words of the Torah existed, which did not extend into extended biblical interpretation. They argued against the Rabbis in mostly legal matters, threatening the very existence of Judaism. According to the Pharisees, however, God revealed both a Written Torah and an Oral Torah to Moses. The Oral Torah consistes of both stories and legal traditions; according to the Pharisees and their heirs, Rabbinic Judaism, the Oral Torah is essential for understanding the Written Torah literally (as it includes neither vowels nor punctuation) and exigetically. Much of the Oral Torah has since been committed to writing in the forms of the Midrash, Halachic and Aggadic, Kabbalah, interpretation, and the legal portions, which are codified to some extent in the Mishnah, Tosefta, Sifre, Sifra, Mechilta, Talmuds (both Babylonian and Jerusalem).


          Orthodox Judaism continues to accept the Oral Torah in its totality. Masorti and Conservative Judaism state that the Oral Tradition is to some degree Divinely inspired, but disregard its legal elements in varying degrees. Reform Judaism also gives some credence to the Talmud containing the Legal elements of the Oral Torah, but, as with the written Torah, asserts that both were inspired by, but not dictated by, God. Reconstructionist Judaism, denies any connection of the Torah, Written or Oral with God.


          


          Christian Bible


          The Christian Bible consists of the Hebrew scriptures, which have been called the Old Testament, and some later writings known as the New Testament. Some groups within Christianity include additional books as part one or both of these sections of their sacred writings most prominent among which are the biblical apocrypha or deuterocanonical books.


          In Judaism, the term Christian Bible is commonly used to identify only those books like the New Testament which have been added by Christians to the Masoretic Text, and excludes any reference to an Old Testament.


          


          Old Testament


          The Old Testament is the collection of books written prior to the life of Jesus but accepted by Christians as scripture. Broadly speaking, it is the same as the Hebrew Bible, however it divides and orders them differently, and varies from Judaism in interpretation and emphasis, see for example Isaiah 7:14. Several Christian denominations also incorporate additional books into their canons of the Old Testament. A few groups consider particular translations to be divinely inspired, notably the Greek Septuagint, the Aramaic Peshitta, and the English King James Version.


          


          Apocryphal or deuterocanonical books


          The Septuagint (Greek translation, from Alexandria in Egypt under the Ptolemies) was generally abandoned in favour of the Masoretic text as the basis for translations of the Old Testament into Western languages from St. Jerome's Bible (the Vulgate) to the present day. In Eastern Christianity, translations based on the Septuagint still prevail. Some modern Western translations make use of the Septuagint to clarify passages in the Masoretic text, where the Septuagint may preserve a variant reading of the Hebrew text. They also sometimes adopt variants that appear in other texts e.g. those discovered among the Dead Sea Scrolls.


          A number of books which are part of the Peshitta or Greek Septuagint but are not found in the Hebrew (Rabbinic) Bible are often referred to as deuterocanonical books by Roman Catholics referring to a later secondary (i.e. deutero) canon. Most Protestants term these books as apocrypha. Evangelicals and those of the Modern Protestant traditions do not accept the deuterocanonical books as canonical, although Protestant Bibles included them in Apocrypha sections until around the 1820s. However, the Roman Catholic, Eastern Orthodox, and Oriental Orthodox Churches include these books as part of their Old Testament.


          The Roman Catholic Church recognizes the following books:


          
            	Tobit


            	Judith


            	1 Maccabees


            	2 Maccabees


            	Wisdom of Solomon


            	Ecclesiasticus


            	Baruch


            	Greek Additions to Esther


            	Greek Additions to Daniel

          


          In addition to those, the Greek and Russian Orthodox Churches recognize the following:


          
            	3 Maccabees


            	1 Esdras i.e. Greek Ezra paraphrase


            	Prayer of Manasseh


            	Psalm 151 as part of the Psalter

          


          Some other Eastern Orthodox Churches include a few others, typically:


          
            	2 Esdras i.e. Latin Esdras in the Russian and Georgian Bibles


            	Odes

          


          The Syriac Orthodox Church also has:


          
            	The Apocalypse of Baruch 2 Baruch


            	The Letter of Baruch

          


          The Ethiopian Orthodox Church also has some others such as:


          
            	Jubilees


            	Enoch

          


          The Anglican Church uses some of the Apocryphal books liturgically, but not to establish doctrine. Therefore, editions of the Bible intended for use in the Anglican Church include the Deuterocanonical books accepted by the Catholic church, plus 1 Esdras, 2 Esdras and the Prayer of Manasseh, which were in the Vulgate appendix.


          There is also 4 Maccabees which is only accepted as canonical in the Georgian Church, but was included by St. Jerome in an appendix to the Vulgate, and is an appendix to the Greek Orthodox Bible, and it therefore sometimes included in collections of the Apocrypha.


          


          New Testament


          The Bible as used by the majority of Christians includes the Rabbinic Hebrew Scripture and the New Testament, which relates the life and teachings of Jesus, the letters of the Apostle Paul and other disciples to the early church and the Book of Revelation.


          



          The New Testament is a collection of 27 books, of 4 different genres of Christian literature ( Gospels, one account of the Acts of the Apostles, Epistles and an Apocalypse). Jesus is its central figure. The New Testament was written primarily in Koine Greek in the early Christian period, though a minority argue for Aramaic primacy. Nearly all Christians recognize the New Testament (as stated below) as canonical scripture. These books can be grouped into:


          
            
              	
                The Gospels


                
                  	Synoptic Gospels

                    
                      	Gospel According to Matthew, Mt


                      	Gospel According to Mark, Mk


                      	Gospel According to Luke, Lk

                    

                  


                  	Gospel According to John, Jn


                  	Acts of the Apostles, Ac (continues Luke)

                


                Pauline Epistles


                
                  	Epistle to the Romans, Ro


                  	First Epistle to the Corinthians, 1Co


                  	Second Epistle to the Corinthians, 2Co


                  	Epistle to the Galatians, Ga


                  	Epistle to the Ephesians, Ep


                  	Epistle to the Philippians, Pp


                  	Epistle to the Colossians, Cl


                  	First Epistle to the Thessalonians, 1Th


                  	Second Epistle to the Thessalonians, 2Th


                  	Pastoral Epistles

                    
                      	First Epistle to Timothy, 1Ti


                      	Second Epistle to Timothy, 2Ti


                      	Epistle to Titus, Tt

                    

                  


                  	Epistle to Philemon, Pm


                  	Epistle to the Hebrews, He

                


                General Epistles, also called Jewish Epistles


                
                  	Epistle of James, Jm


                  	First Epistle of Peter, 1Pe


                  	Second Epistle of Peter, 2Pe


                  	First Epistle of John, 1Jn


                  	Second Epistle of John, 2Jn


                  	Third Epistle of John, 3Jn


                  	Epistle of Jude, Jd


                  	Revelation, or the Apocalypse Re

                

              
            

          


          The order of these books varies according to Church tradition. The New Testament books are ordered differently in the Catholic/Protestant tradition, the Lutheran tradition, the Slavonic tradition, the Syriac tradition and the Ethiopian tradition.


          


          Original language


          The books of the New Testament were likely written in Koine Greek, the language of the earliest extant manuscripts, even though some authors often included translations from Hebrew and Aramaic texts. Certainly the Pauline Epistles were written in Greek for Greek-speaking audiences. See Greek primacy. Some scholars believe that some books of the Greek New Testament (in particular, the Gospel of Matthew) are actually translations of a Hebrew or Aramaic original. Of these, a small number accept the Syriac Peshitta as representative of the original. See Aramaic primacy.


          


          Historic editions
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          When ancient scribes copied earlier books, they wrote notes on the margins of the page (marginal glosses) to correct their textespecially if a scribe accidentally omitted a word or lineand to comment about the text. When later scribes were copying the copy, they were sometimes uncertain if a note was intended to be included as part of the text. See textual criticism. Over time, different regions evolved different versions, each with its own assemblage of omissions and additions.


          The autographs, the Greek manuscripts written by the original authors, have not survived. Scholars surmise the original Greek text from the versions that do survive. The three main textual traditions of the Greek New Testament are sometimes called the Alexandrian text-type (generally minimalist), the Byzantine text-type (generally maximalist), and the Western text-type (occasionally wild). Together they comprise most of the ancient manuscripts.


          There are also several ancient translations, most important of which are in the Syriac dialect of Aramaic (including the Peshitta and the Diatessaron gospel harmony), in the Ethiopian language of Ge'ez, and in Latin (both the Vetus Latina and the Vulgate).


          In 331, the Emperor Constantine commissioned Eusebius to deliver fifty Bibles for the Church of Constantinople. Athanasius (Apol. Const. 4) recorded Alexandrian scribes around 340 preparing Bibles for Constans. Little else is known, though there is plenty of speculation. For example, it is speculated that this may have provided motivation for canon lists, and that Codex Vaticanus, Codex Sinaiticus and Codex Alexandrinus are examples of these Bibles. Together with the Peshitta, these are the earliest extant Christian Bibles.


          The earliest surviving complete manuscript of the entire Bible is the Codex Amiatinus, a Latin Vulgate edition produced in eighth century England at the double monastery of Wearmouth-Jarrow.


          The earliest printed edition of the Greek New Testament appeared in 1516 from the Froben press, by Desiderius Erasmus, who reconstructed its Greek text from several recent manuscripts of the Byzantine text-type. He occasionally added a Greek translation of the Latin Vulgate for parts that did not exist in the Greek manuscripts. He produced four later editions of this text. Erasmus was Roman Catholic, but his preference for the Byzantine Greek manuscripts rather than the Latin Vulgate led some church authorities to view him with suspicion.


          The first printed edition with critical apparatus (noting variant readings among the manuscripts) was produced by the printer Robert Estienne of Paris in 1550. The Greek text of this edition and of those of Erasmus became known as the Textus Receptus (Latin for "received text"), a name given to it in the Elzevier edition of 1633, which termed it as the text nunc ab omnibus receptum ("now received by all").


          The churches of the Protestant Reformation translated the Greek of the Textus Receptus to produce vernacular Bibles, such as the German Luther Bible and the English King James Bible.


          The discovery of older manuscripts, which belong to the Alexandrian text-type, including the 4th century Codex Vaticanus and Codex Sinaiticus, led scholars to revise their view about the original Greek text. Attempts to reconstruct the original text are called critical editions. Karl Lachmann based his critical edition of 1831 on manuscripts dating from the 4th century and earlier, to demonstrate that the Textus Receptus must be corrected according to these earlier texts.


          Later critical editions incorporate ongoing scholarly research, including discoveries of Greek papyrus fragments from near Alexandria, Egypt, that date in some cases within a few decades of the original New Testament writings. Today, most critical editions of the Greek New Testament, such as UBS4 and NA27, consider the Alexandrian text-type corrected by papyri, to be the Greek text that is closest to the original autographs. Their apparatus includes the result of votes among scholars, ranging from certain {A} to doubtful {E}, on which variants best preserve the original Greek text of the New Testament.


          Most variants among the manuscripts are minor, such as alternate spelling, alternate word order, the presence or absence of an optional definite article ("the"), and so on. Occasionally, a major variant happens when a portion of a text was accidentally omitted (or perhaps even censored), or was added from a marginal gloss. Fortunately, major variants tend to be easier to correct. Examples of major variants are the endings of Mark, the Pericope Adulter, the Comma Johanneum, and the Western version of Acts.


          Critical editions that rely primarily on the Alexandrian text-type inform nearly all modern translations (and revisions of older translations).


          However for reasons of tradition, especially the doctrine of the inerrancy of the King James Bible, some modern scholars prefer to use the Textus Receptus for the Greek text, or use the Majority Text which is similar to it but is a critical edition that relies on earlier manuscripts of the Byzantine text-type. Among these scholars, some argue that the Byzantine tradition contains scribal additions, but these later interpolations preserve the orthodox interpretations of the biblical textas part of the ongoing Christian experienceand in this sense are authoritative.


          


          Christian theology


          While individual books within the Christian Bible present narratives set in certain historical periods, most Christian denominations teach that the Bible itself has an overarching message.


          There are among Christians wide differences of opinion as to how particular incidents as described in the Bible are to be interpreted and as to what meaning should be attached to various prophecies. However, Christians in general are in agreement as to the Bible's basic message. A general outline, as described by C. S. Lewis, is as follows:



          
            	At some point in the past, humanity chose to depart from God's will and began to sin.


            	Because no one is free from sin, people cannot deal with God directly, so God revealed Himself in ways people could understand.


            	God called Abraham and his progeny to be the means for saving all of humanity.


            	To this end, He gave the Law to Moses.


            	The resulting nation of Israel went through cycles of sin and repentance, yet the prophets show an increasing understanding of the Law as a moral, not just a ceremonial, force.


            	Jesus brought a perfect understanding of the Mosaic Law, that of love and salvation.


            	By His death and resurrection, all who believe are saved and reconciled to God.

          


          Many Christians, Muslims, and Jews regard the Bible as inspired by God yet written by a variety of imperfect men over thousands of years. Many others, who identify themselves as Bible-believing Christians, regard both the New and Old Testament as the undiluted Word of God, spoken by God and written down in its perfect form by humans. Still others hold the Biblical infallibility perspective, that the Bible is free from error in spiritual but not scientific matters.


          Belief in sacred texts is attested to in Jewish antiquity, and this belief can also be seen in the earliest of Christian writings. Various texts of the Bible mention Divine agency in relation to prophetic writings, the most explicit being 2 Tm 3:16: "All scripture is breathed out by God and profitable for teaching, for reproof, for correction, and for training in righteousness."


          In their book A General Introduction to the Bible, Norman Geisler and William Nix wrote: "The process of inspiration is a mystery of the providence of God, but the result of this process is a verbal, plenary, inerrant, and authoritative record." Some biblical scholars associate inspiration with only the original text; for example some American Protestants adhere to the 1978 Chicago Statement on Biblical Inerrancy which asserted that inspiration applied only to the autographic text of Scripture. Others, including some adherents to the King James Only view, attribute inerrancy to particular translations.


          


          Canonization


          The word "canon" etymologically means cane or reed. In early Christianity "canon" referred to a list of books approved for public reading. Books not on the list were referred to as "apocryphal"  meaning they were for private reading only. Under Latin usage from the fourth century on, canon came to stand for a closed and authoritative list in the sense of rule or norm.


          


          Hebrew Bible


          The New Testament refers to the threefold division of the Hebrew Scriptures: the law, the prophets, and the writings. Luke 24:44 refers to the "law of Moses" (Pentateuch), the "prophets" which include certain historical books in addition to the books now called "prophets," and the psalms (the "writings" designated by its most prominent collection). The Hebrew Bible probably was canonized in these three stages: the law canonized before the Exile, the prophets by the time of the Syrian persecution of the Jews, and the writings shortly after AD 70 (the fall of Jerusalem). About that time, early Christian writings began being accepted by Christians as "scripture." These events, taken together, may have caused the Jews to close their "canon." They listed their own recognized Scriptures and also excluded both Christian and Jewish writings considered by them to be "apocryphal." In this canon the thirty-nine books found in the Old Testament of today's Christian Bibles were grouped together as twenty-two books, equaling the number of letters in the Hebrew alphabet. This canon of Jewish scripture is attested to by Philo, Josephus, the New Testament ( Luke 11:51, Luke 24:44), and the Talmud.


          The New Testament writers assumed the inspiration of the Old Testament, probably earliest stated in 2 Timothy 3:16 which may be rendered "All Scripture is inspired of God" or "Every God-inspired Scripture is profitable for teaching." Both translations consider inspiration as a fact.


          


          Old and New Testaments


          The Old Testament canon entered into Christian use in the Greek Septuagint translations and original books, and their differing lists of texts. In addition to the Septuagint, Christianity subsequently added various writings that would become the New Testament. Somewhat different lists of accepted works continued to develop in antiquity. In the fourth century a series of synods produced a list of texts equal to the 39-to-46-book canon of the Old Testament and to the 27-book canon of the New Testament that would be subsequently used to today, most notably the Synod of Hippo in AD 393. Also c. 400, Jerome produced a definitive Latin edition of the Bible (see Vulgate), the canon of which, at the insistence of the Pope, was in accord with the earlier Synods. With the benefit of hindsight it can be said that this process effectively set the New Testament canon, although there are examples of other canonical lists in use after this time. A definitive list did not come from an Ecumenical Council until the Council of Trent (154563).


          During the Protestant Reformation, certain reformers proposed different canonical lists than what was currently in use. Though not without debate, see Antilegomena, the list of New Testament books would come to remain the same; however, the Old Testament texts present in the Septuagint, but not included in the Jewish canon, fell out of favour. In time they would come to be removed from most Protestant canons. Hence, in a Catholic context these texts are referred to as deuterocanonical books, whereas in a Protestant context they are referred to as Apocrypha, the label applied to all texts excluded from the biblical canon which were in the Septuagint. It should also be noted, that Catholics and Protestants both describe certain other books, such as the Acts of Peter, as apocryphal.


          Thus, the Protestant Old Testament of today has a 39-book canonthe number varies from that of the books in the Tanakh (though not in content) because of a different method of divisionwhile the Roman Catholic Church recognizes 46 books as part of the canonical Old Testament. The term "Hebrew Scriptures" is only synonymous with the Protestant Old Testament, not the Catholic, which contains the Hebrew Scriptures and additional texts. Both Catholics and Protestants have the same 27-book New Testament Canon.


          


          Ethiopian Orthodox canon


          The Canon of the Ethiopian Orthodox Tewahedo Church is wider than for most other Christian groups. The Ethiopian Old Testament Canon includes the books found in the Septuagint accepted by other Orthodox Christians, in addition to Enoch and Jubilees which are ancient Jewish books that only survived in Ge'ez but are quoted in the New Testament, also Greek Ezra First and the Apocalypse of Ezra, 3 books of Meqabyan, and Psalm 151 at the end of the Psalter. The three books of Meqabyan are not be confused with the books of Maccabees. The order of the other books is somewhat different from other groups', as well. The Old Testament follows the Septuagint order for the Minor Prophets rather than the Jewish order.


          


          Bible versions and translations
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          In scholarly writing, ancient translations are frequently referred to as "versions," with the term "translation" being reserved for medieval or modern translations. Bible versions are discussed below, while Bible translations can be found on a separate page.


          The original texts of the Tanakh were in Hebrew, although some portions were in Aramaic. In addition to the authoritative Masoretic Text, Jews still refer to the Septuagint, the translation of the Hebrew Bible into Greek, and the Targum Onkelos, an Aramaic version of the Bible. There are several different ancient versions of the Tanakh in Hebrew, mostly differing by spelling, and the traditional Jewish version is based on the version known as Aleppo Codex. Even in this version by itself, there are words which are traditionally read differently than written (sometimes one word is written and another is read), because the oral tradition is considered more fundamental than the written one, and presumably mistakes had been made in copying the text over the generations.


          The primary biblical text for early Christians was the Septuagint or (LXX). In addition they translated the Hebrew Bible into several other languages. Translations were made into Syriac, Coptic, Ge'ez and Latin, among other languages. The Latin translations were historically the most important for the Church in the West, while the Greek-speaking East continued to use the Septuagint translations of the Old Testament and had no need to translate the New Testament.


          The earliest Latin translation was the Old Latin text, or Vetus Latina, which, from internal evidence, seems to have been made by several authors over a period of time. It was based on the Septuagint, and thus included books not in the Hebrew Bible.


          Pope Damasus I assembled the first list of books of the Bible at the Council of Rome in 382 AD. He commissioned Saint Jerome to produce a reliable and consistent text by translating the original Greek and Hebrew texts into Latin. This translation became known as the Latin Vulgate Bible and in 1546 at the Council of Trent was declared by the Church to be the only authentic and official Bible in the Latin rite.


          Bible translations for many languages have been made through the various influences of Catholicism, Orthodox, Protestant, etc especially since the Protestant Reformation. The Bible has seen a notably large number of English language translations.


          The work of Bible translation continues, including by Christian organisations such as Wycliffe Bible Translators ( wycliffe.net), New Tribes Missions ( ntm.org) and the Bible Societies ( biblesociety.org). Of the world's 6,900 languages, 2,400 have some or all of the Bible, 1,600 (spoken by more than a billion people) have translation underway, and some 2,500 (spoken by 270 million people) are judged as needing translation to begin.


          


          Characteristics of early Bible texts


          
            	The use of numbered chapters and verses was not introduced until the Middle Ages and later. The system used in English was developed by Stephanus ( Robert Estienne of Paris) (as noted below)


            	Early manuscripts of the letters of Paul and other New Testament writings show no punctuation whatsoever. The punctuation was added later by other editors, according to their own understanding of the text.

          


          


          Differences in Bible translations
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              This Gutenberg Bible is displayed by the United States Library of Congress.
            

          


          As Hebrew and Greek, the original languages of the Bible, have idioms and concepts not easily translated, there is an on going critical tension about whether it is better to give a word for word translation or to give a translation that gives a parallel idiom in the target language. For instance, in the English language Catholic translation, the New American Bible, as well as the Protestant translations of the Christian Bible, translations like the King James Version, the New Revised Standard Version, and the New American Standard Bible are seen as fairly literal translations (or "word for word"), whereas translations like the New International Version and New Living Translation attempt to give relevant parallel idioms. The Living Bible and The Message are two paraphrases of the Bible that try to convey the original meaning in contemporary language. The further away one gets from word to word translation, the text becomes easier to read while relying more on the theological, linguistic or cultural understanding of the translator, which one would not normally expect a lay reader to require.


          One translation of the Bible, the New World Translation, used mainly by Jehovah's Witnesses, is seen as controversial by some because of the renderings of key verses. However, this Bible also takes a "word for word" translation stance.


          


          Inclusive language


          Traditionally, English masculine pronouns have been used interchangeably to refer to the male gender and to all people. For instance, "All men are mortal" is not intended to imply that males are mortal but females are immortal. English language readers and hearers have had to interpret masculine pronouns (and such words as "man" and "mankind") based on context. Further, both Hebrew and Greek, like some of the Latin-origin languages, use the male gender of nouns and pronouns to refer to groups that contain both sexes. This creates some difficulty in determining whether a noun or pronoun should be translated using terms that refer to men only, or generically to men and women inclusively. Context sometimes, but not always, helps determine whether to decode them in a gender-insensitive or gender-specific way.


          Contemporary language has changed in many cases to reflect criticism of the use of the masculine gender, which has been characterized as discriminatory. Current style guides, such as APA, MLA, NCTE, and others, have published statements encouraging, and in some cases requiring, the use of inclusive language, which avoids language this approach regards as sexist or class-distinctive.


          Until recently, virtually all English translations of the Bible have used masculine nouns and pronouns both specifically (to refer to males) and generically (when the reference is not necessarily gender-specific). Recent examples of translations which incorporate gender-inclusive language include the New Revised Standard Version, the Revised English Bible, and Today's New International Version.


          
            
              Comparison of Traditional vs Gender-Inclusive Translations of Rom. 12:6-8
            

            
              	Original New International Version

              	Today's New International Version
            


            
              	We have different gifts, according to the grace given us. If a man's gift is prophesying, let him use it in proportion to his faith. If it is serving, let him serve; if it is teaching, let him teach; if it is encouraging, let him encourage; if it is contributing to the needs of others, let him give generously; if it is leadership, let him govern diligently; if it is showing mercy, let him do it cheerfully.

              	We have different gifts, according to the grace given to each of us. If your gift is prophesying, then prophesy in accordance with your faith; if it is serving, then serve; if it is teaching, then teach; if it is to encourage, then give encouragement; if it is giving, then give generously; if it is to lead, do it diligently; if it is to show mercy, do it cheerfully.
            

          


          


          Chapters and verses


          The Hebrew Masoretic text contains verse endings as an important feature. According to the Talmudic tradition, the verse endings are of ancient origin. The Masoretic textual tradition also contains section endings called parashiyot, which are indicated by a space within a line (a "closed" section") or a new line beginning (an "open" section). The division of the text reflected in the parashiyot is usually thematic. The parashiyot are not numbered.


          In early manuscripts (most importantly in Tiberian Masoretic manuscripts, such as the Aleppo codex) an "open" section may also be represented by a blank line, and a "closed" section by a new line that is slightly indented (the preceding line may also not be full). These latter conventions are no longer used in Torah scrolls and printed Hebrew Bibles. In this system the one rule differentiating "open" and "closed" sections is that "open" sections must always begin at the beginning of a new line, while "closed" sections never start at the beginning of a new line.


          Another related feature of the Masoretic text is the division of the sedarim. This division is not thematic, but is almost entirely based upon the quantity of text.


          The Byzantines also introduced a chapter division of sorts, called Kephalaia. It is not identical to the present chapters.


          The current division of the Bible into chapters and the verse numbers within the chapters has no basis in any ancient textual tradition. Rather, they are medieval Christian inventions. They were later adopted by many Jews as well, as technical references within the Hebrew text. Such technical references became crucial to medieval rabbis in the historical context of forced debates with Christian clergy (who used the chapter and verse numbers), especially in late medieval Spain. Chapter divisions were first used by Jews in a 1330 manuscript and for a printed edition in 1516. However, for the past generation, most Jewish editions of the complete Hebrew Bible have made a systematic effort to relegate chapter and verse numbers to the margins of the text.


          The division of the Bible into chapters and verses has often elicited severe criticism from traditionalists and modern scholars alike. Critics charge that the text is often divided into chapters in an incoherent way, or at inappropriate rhetorical points, and that it encourages citing passages out of context, in effect turning the Bible into a kind of textual quarry for clerical citations. Nevertheless, the chapter divisions and verse numbers have become indispensable as technical references for Bible study.


          Stephen Langton is reputed to have been the first to put the chapter divisions into a Vulgate edition of the Bible, in 1205. They were then inserted into Greek manuscripts of the New Testament in the 1400s. Robert Estienne (Robert Stephanus) was the first to number the verses within each chapter, his verse numbers entering printed editions in 1551 (New Testament) and 1571 (Hebrew Bible).


          


          Biblical criticism


          Biblical criticism refers to the investigation of the Bible as a text, and addresses questions such as authorship, dates of composition, and authorial intention. It is not the same as Criticism of the Bible, which is an assertion against the Bible being a source of information or ethical guidance.


          


          Higher criticism


          The traditional view of the Mosaic authorship of the Torah came under sporadic criticism from medieval scholars including Isaac ibn Yashush, Abraham ibn Ezra, Bonfils of Damascus and bishop Tostatus of Avila, who pointed to passages such as the description of the death of Moses in Deuteronomy as evidence that some portions, at least, could not have been written by Moses. In the 17th century Thomas Hobbes collected the current evidence and became the first scholar to conclude outright that Moses could not have written the bulk of the Torah. Shortly afterwards the philosopher Baruch Spinoza published a unified critical analysis, demonstrating that the problematic passages were not isolated cases that could be explained away one by one, but pervasive throughout the five books, concluding that it was "clearer than the sun at noon that the Pentateuch was not written by Moses." Despite determined opposition from the Church, both Catholic and Protestant, the views of Hobbes and Spinoza gained increasing acceptance amongst scholars.


          


          Documentary hypothesis


          Scholars intrigued by the hypothesis that Moses had not written the Pentateuch considered other authors. Independent but nearly simultaneous proposals by H. B. Witter, Jean Astruc, and Johann Gottfried Eichhorn separated the Pentateuch into two original documentary components, both dating from after the time of Moses. Others hypothesized the presence of two additional sources. The four documents were given working titles: J (or Yahwist), E ( Elohist), P ( Priestly), and D ( Deuteronomist), each was discernible by its own characteristic language, and each, when read in isolation, presented a unified, coherent narrative.


          Subsequent scholars, notably Eduard Reuss, Karl Heinrich Graf and Wilhelm Vatke, turned their attention to the order in which the documents had been composed (which they deduced from internal clues) and placed them in the context of a theory of the development of ancient Israelite religion, suggesting that much of the Laws and the narrative of the Pentateuch were unknown to the Israelites in the time of Moses. These were synthesized by Julius Wellhausen (1844-1918), who suggested a historical framework for the composition of the documents and their redaction (combination) into the final document known as the Pentateuch. This hypothesis was challenged by William Henry Green in his The Mosaic Origins of the Pentateuchal Codes ( available online). Nonetheless, according to contemporary Torah scholar Richard Elliott Friedman, Wellhausen's model of the documentary hypothesis continues to dominate the field of biblical scholarship: "To this day, if you want to disagree, you disagree with Wellhausen. If you want to pose a new model, you compare its merits with those of Wellhausen's model."


          The documentary hypothesis is important in the field of biblical studies not only because it claims that the Torah was written by different people at different timesgenerally long after the events it describes but it also proposed what was at the time a radically new way of reading the Bible. Many proponents of the documentary hypothesis view the Bible more as a body of literature than a work of history, believing that the historical value of the text lies not in its account of the events that it describes, but in what critics can infer about the times in which the authors lived (as critics may read Hamlet to learn about seventeenth-century England, but will not read it to learn about seventh-century Denmark).


          


          Modern developments


          The critical analysis of authorship now encompasses every book of the Bible. Every book in turn has been hypothesized to bear traces of multiple authorship, even the book of Obadiah, which is only a single page. In some cases the traditional view on authorship has been overturned; in others, additional support, at least in part has been found.


          The development of the hypothesis has not stopped with Wellhausen. Wellhausen's hypothesis, for example, proposed that the four documents were composed in the order J-E-D-P, with P, containing the bulk of the Jewish law, dating from the post-Exilic Second Temple period (i.e., after 515 BC); but the contemporary view is that P is earlier than D, and that all four books date from the First Temple period (i.e., prior to 587 BC). The documentary hypothesis has more recently been refined by later scholars such as Martin Noth (who in 1943 provided evidence that Deuteronomy plus the following six books make a unified history from the hand of a single editor), Harold Bloom, Frank Moore Cross and Richard Elliot Friedman.


          The documentary hypothesis, at least in the four-document version advanced by Wellhausen, has been controversial since its formulation. The direction of this criticism is to question the existence of separate, identifiable documents, positing instead that the biblical text is made up of almost innumerable strands so interwoven as to be hardly untangleablethe J document, in particular, has been subjected to such intense dissection that it seems in danger of disappearing.


          Although biblical archaeology has confirmed the existence of many people, places, and events mentioned in the Bible, many critical scholars have argued that the Bible be read not as an accurate historical document, but rather as a work of literature and theology that often draws on historical eventsas well as upon non-Hebrew mythologyas primary source material(see The Bible and history). For these scholars, the Bible reveals much about the lives and times of its authors and compilers. The relevance of these ideas to contemporary religious life is left to clerics and adherents of contemporary religions to decide.


          


          Theological responses


          


          Judaism


          The claim that the Torah"the Five Books of Moses"were not written by Moses, but by many authors long after Moses was said to have lived, directly challenged Jewish orthodoxy. For most, this claim implies that the Torah itselfespecially its account of God's revelation at Mt. Sinaiis not historically reliable. Although many Orthodox scholars have rejected this "Higher Criticism", most Conservative and virtually all Reform Jewish scholars have accepted it. Consequently, there has been considerable debate among Jewish scholars as to the nature of revelation and the divine nature of the Torah. Conservative Jewish philosopher Elliot Dorff has categorized five distinct major Jewish positions in these debates within Conservative Judaism in the 20th century:


          
            	Orthodox (characterized by Eliezer Berkovitz and Norman Lamm): "Verbal Revelation: The Torah, including both the Written and Oral Traditions, consists of the exact words of God. He gave it all as one piece at Sinai."*


            	Conservative I (characterized by Isaac Lesser, Alexander Kohut, Abraham Joshua Heschel, and David Novak): "Continuous Revelation:God dictated His will at Sinai and other times. It was written down by human beings, however, and hence the diverse traditions in the Bible."


            	Conservative II (characterized by Ben Zion Bokser, Robert Gordis, Max Routtenberg and Emil Fackenheim): "Continuous Revelation: Human beings wrote the Torah, but they were divinely inspired."


            	Conservative III (characterized by Louis Jacobs, Seymour Seigel, Jacob Agus, David Lieber and Elliot Dorff): "Continuous Revelation: The Torah is the human record of the concounter between God and the People Israel at Sinai. Since it was written by human beings, it contains some laws and ideas which we find repugnant today."


            	Conservative IV/Reconstructionist (characterized by Mordecai Kaplan, Ira Eisenstein and Harold Schulweis): "No Revelation: Human beings wrote the Torah. No claim for divinity of the product."

          


          In addition to the 5 categories described by Elliott, other positions have been adopted:


          
            	Traditional Rabbi David Weiss HaLivni, the founder of the Union for Traditional Judaism, adapted a position he describes as chatu yisrael ("Israel sinned"), that God revealed the Torah to Moses on Mount Sinai but it subsequently became corrupted and lost, and Ezra restored it by redacting it from multiple manuscripts reflecting disparate traditions. Under this view, the Torah is the best available record of the Divine will, has prophetic commendation, and is binding on the Jewish people, but is not necessarily entirely free of disparaties.


            	Reform (characterized by the Movement's 1937 Guiding Principles): "Progressive revelation: The Torah is God's will written by human beings. As time goes on, we get to understand his will better and better (="progressive revelation").


            	Reconstructionist Reconstructionist Judaism generally adapts the textual critical approach in toto and regards the Torah as either inspired rather than revealed, or an entirely human product rather than the product of an external God.

          


          


          Christianity


          In 1943 Pope Pius XII's encyclical Divino Afflante Spiritu gave the Vatican's imprimatur to textual criticism.


          


          Archaeological and Historical Research


          Biblical archaeology is the archaeology that relates to, and sheds light upon, the Hebrew Scriptures and the New Testament. It is used to help determine the lifestyle and practices of people living in biblical times. It is also used to help clarify the consistency between historical evidence and scripture.


          


          Nomadist theory


          Archaeological evidence has so far failed to support Biblical accounts of Israelite bondage in Egypt, wandering in the desert, and conquest the Land of Israel in a military campaign, the accounts of the land being passed on to the 12 tribes of Israel, and David's and Solomon's conquests, and other key elements described in the Biblical narratives as occurring in the 10th century BC or before. This absence of evidence has led some notable archaeologists, such as Israel Finkelstein, Neil Silberman, and William Dever to believe that these events never happened, and that the ancestors of the Hebrews and the Jews are either nomads who have become sedentary, or people from the plains of Canaan, who fled to the highlands to escape the control of the cities.


          According to recent theories, linguistic as well as archaeological, the global structure of the texts in the Hebrew Bible were compiled during the reign of King Josiah in the 7th century BC. Even though the components are derived from more ancient writings, the final form of the books is believed to have been set somewhere between the 1st century BC and the 4th century AD. However, after the split of the Kingdom of Israel in the second half of the 9th century BC, archaeological findings fit the Biblical chronology.
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          The bicycle, cycle, or bike is a pedal-driven, human-powered vehicle with two wheels attached to a frame, one behind the other.


          Bicycles were introduced in the 19th century and now number about one billion worldwide. They are the principal means of transportation in many regions. They also provide a popular form of recreation, and have been adapted for such uses as children's toys, adult fitness, military and police applications, courier services, and competitive sports.


          The basic shape and configuration of a typical bicycle has changed little since the first chain-driven model was developed around 1885. Many details have been improved, especially since the advent of modern materials and computer-aided design. These have allowed for a proliferation of specialized designs for particular types of cycling.


          The bicycle has had a considerable effect on human society, in both the cultural and industrial realms. In its early years, bicycle construction drew on pre-existing technologies; more recently, bicycle technology has, in turn, contributed both to old and new areas.


          


          History
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          Several innovators contributed to the history of the bicycle by developing precursor human-powered vehicles. The documented ancestors of today's modern bicycle were known as push bikes, Draisines or hobby horses. Being the first human means of transport to make use of the two-wheeler principle, the draisine (or Laufmaschine), invented by the German Baron Karl von Drais, is regarded as the archetype of the bicycle. It was introduced by Drais to the public in Mannheim in summer 1817 and in Paris in 1818. Its rider sat astride a wooden frame supported by two in-line wheels and pushed the vehicle along with his/her feet while steering the front wheel.


          In the early 1860s, Frenchmen Pierre Michaux and Pierre Lallement took bicycle design in a new direction by adding a mechanical crank drive with pedals on an enlarged front wheel. Several why-not-the-rear-wheel inventions followed, the best known being the rod-driven velocipede by Scotsman Thomas McCall in 1869. The French creation, made of iron and wood, developed into the " penny-farthing" (more formally an ordinary bicycle). It featured a tubular steel frame on which were mounted wire spoked wheels with solid rubber tires. These bicycles were difficult to ride due to their very high seat and poor weight distribution.


          The dwarf ordinary addressed some of these faults by reducing the front wheel diameter and setting the seat further back. This necessitated the addition of gearing, effected in a variety of ways, to attain sufficient speed. Having to both pedal and steer via the front wheel remained a problem. Starley's nephew, J. K. Starley, J. H. Lawson, and Shergold solved this problem by introducing the chain drive, connecting the frame-mounted pedals to the rear wheel. These models were known as dwarf safeties, or safety bicycles, for their lower seat height and better weight distribution. Starley's 1885 Rover is usually described as the first recognizably modern bicycle. Soon, the seat tube was added, creating the double-triangle diamond frame of the modern bike.
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          Further innovations increased comfort and ushered in a second bicycle craze, the 1890s' Golden Age of Bicycles. In 1888, Scotsman John Boyd Dunlop introduced the pneumatic tire, which soon became universal. Soon after, the rear freewheel was developed, enabling the rider to coast. This refinement led to the 1898 invention of coaster brakes. Derailleur gears and hand-operated cable-pull brakes were also developed during these years, but were only slowly adopted by casual riders. By the turn of the century, cycling clubs flourished on both sides of the Atlantic, and touring and racing became widely popular.


          Bicycles and horse buggies were the two mainstays of private transportation just prior to the automobile, and the grading of smooth roads in the late 19th century was stimulated by the wide use of these devices.


          


          Uses for bicycles
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          Bicycles have been and are employed for many uses:
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            	Utility: bicycle commuting and utility cycling


            	Work: mail delivery, paramedics, police, and general delivery.


            	Recreation: bicycle touring, mountain biking, BMX and physical fitness.


            	Racing: track racing, criterium, roller racing and time trial to multi-stage events like the Tour of California, Giro d'Italia, the Tour de France, the Vuelta a Espaa, the Volta a Portugal, among others.


            	Military: scouting, troop movement, supply of provisions, and patrol. See bicycle infantry.


            	Show: entertainment and performance, e.g. circus clowns

          


          Cycling has many health benefits and does not directly contribute to global warming or environmental pollution.


          


          Technical aspects
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          The bicycle has undergone continual adaptation and improvement since its inception. These innovations have continued with the advent of modern materials and computer-aided design, allowing for a proliferation of specialized bicycle types.


          


          Types of bicycle


          Bicycles can be categorized in different ways: e.g. by function, by number of riders, by general construction, by gearing or by means of propulsion. The more common types include utility bicycles, mountain bicycles, racing bicycles, touring bicycles, cruiser bicycles, and BMX bicycles. Less common are tandems, lowriders, tall bikes, fixed gear, folding models and recumbents (one of which was used to set the IHPVA Hour record).


          Unicycles, tricycles and quadracycles are not strictly bicycles, as they have respectively one, three and four wheels, but are often referred to informally as "bikes".
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          Dynamics


          A bicycle stays upright by being steered so as to keep its centre of gravity over its wheels. This steering is usually provided by the rider, but under certain conditions may be provided by the bicycle itself.


          A bicycle must lean in order to turn. This lean is induced by a method known as countersteering, which can be performed by the rider turning the handlebars directly with the hands or indirectly by leaning the bicycle.


          Short-wheelbase or tall bicycles, when braking, can generate enough stopping force at the front wheel in order to flip longitudinally. This action, especially if performed on purpose, is known as a stoppie, endo or front wheelie.


          


          Performance
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          The bicycle is extraordinarily efficient in both biological and mechanical terms. The bicycle is the most efficient self-powered means of transportation in terms of energy a person must expend to travel a given distance. From a mechanical viewpoint, up to 99% of the energy delivered by the rider into the pedals is transmitted to the wheels, although the use of gearing mechanisms may reduce this by 10-15%. In terms of the ratio of cargo weight a bicycle can carry to total weight, it is also a most efficient means of cargo transportation.
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          A human being traveling on a bicycle at low to medium speeds of around 10-15 mph (15-25 km/h), using only the energy required to walk, is the most energy-efficient means of transport generally available. Air drag, which is proportional to the square of speed, requires dramatically higher power outputs as speeds increase. A bicycle which places the rider in a seated position, supine position or, more rarely, prone position, and which may be covered in an aerodynamic fairing to achieve very low air drag, is referred to as a recumbent bicycle or human powered vehicle. On an upright bicycle, the rider's body creates about 75% of the total drag of the bicycle/rider combination.


          In addition, the carbon dioxide generated in the production and transportation of the food required by the bicyclist, per mile traveled, is less than 1/10th that generated by energy efficient cars.


          


          Construction and parts


          In its early years, bicycle construction drew on pre-existing technologies. More recently, bicycle technology has in turn contributed ideas in both old and new areas.


          


          Frame
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          The great majority of today's bicycles have a frame with upright seating which looks much like the first chain-driven bike. Such upright bicycles almost always feature the diamond frame, a truss consisting of two triangles: the front triangle and the rear triangle. The front triangle consists of the head tube, top tube, down tube and seat tube. The head tube contains the headset, the set of bearings that allows the fork to turn smoothly for steering and balance. The top tube connects the head tube to the seat tube at the top, and the down tube connects the head tube to the bottom bracket. The rear triangle consists of the seat tube and paired chain stays and seat stays. The chain stays run parallel to the chain, connecting the bottom bracket to the rear dropouts. The seat stays connect the top of the seat tube (at or near the same point as the top tube) to the rear dropouts.
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          Historically, women's bicycle frames had a top tube that connected in the middle of the seat tube instead of the top, resulting in a lower standover height at the expense of compromised structural integrity, since this places a strong bending load in the seat tube, and bicycle frame members are typically weak in bending. This design, referred to as a step-through frame, allows the rider to mount and dismount in a dignified way while wearing a skirt or dress. While some women's bicycles continue to use this frame style, there is also a variation, the mixte, which splits the top tube into two small top tubes that bypass the seat tube and connect to the rear dropouts. The ease of stepping through is also appreciated by those with limited flexibility or other joint problems. Because of its persistent image as a "women's" bicycle, step-through frames are not common for larger frames.


          Another style is the recumbent bicycle. These are inherently more aerodynamic than upright versions, as the rider may lean back onto a support and operate pedals that are on about the same level as the seat. The world's fastest bicycle is a recumbent bicycle but this type was banned from competition in 1934 by the Union Cycliste Internationale.


          Historically, materials used in bicycles have followed a similar pattern as in aircraft, the goal being high strength and low weight. Since the late 1930s alloy steels have been used for frame and fork tubes in higher quality machines. Celluloid found application in mudguards, and aluminium alloys are increasingly used in components such as handlebars, seat post, and brake levers. In the 1980s aluminium alloy frames became popular, and their affordability now makes them common. More expensive carbon fibre and titanium frames are now also available, as well as advanced steel alloys and even bamboo.


          


          Drivetrain and gearing
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          Since cyclists' legs are most efficient over a narrow range of pedalling speeds ( cadence), a variable gear ratio helps a cyclist to maintain an optimum pedalling speed while covering varied terrain. As a first approximation, utility bicycles often use a hub gear with a small number (3 to 5) of widely-spaced gears, road bicycles and racing bicycles use derailleur gears with a moderate number (10 to 16) of closely-spaced gears, while mountain bicycles, hybrid bicycles, and touring bicycles use drailleur gears with a larger number (15 to 30) of moderately-spaced gears, often including an extremely low gear (granny gear) for climbing steep hills.


          Different gears and ranges of gears are appropriate for different people and styles of cycling. Multi-speed bicycles allow gear selection to suit the circumstances, e.g. it may be comfortable to use a high gear when cycling downhill, a medium gear when cycling on a flat road, and a low gear when cycling uphill. In a lower gear every turn of the pedals leads to fewer rotations of the rear wheel. This allows the force required to move the same distance to be distributed over more pedal turns, reducing fatigue when riding uphill, with a heavy load, or against strong winds. A higher gear allows a cyclist to make fewer pedal cycles to maintain a given speed, but with more effort per turn of the pedals.


          The drivetrain begins with pedals which rotate the cranks, which are held in axis by the bottom bracket. Most bicycles use a chain to transmit power to the rear wheel. A relatively small number of bicycles use a shaft drive to transmit power. A very small number of bicycles (mainly single-speed bicycles intended for short-distance commuting) use a belt drive as an oil-free way of transmitting power.
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          With a chain drive transmission, a chainring attached to a crank drives the chain, which in turn rotates the rear wheel via the rear sprocket(s) ( cassette or freewheel). There are four gearing options: two-speed hub gear integrated with chain ring, up to 3 chain rings, up to 10 sprockets, hub gear built in to rear wheel (3-speed to 14-speed). The most common options are either a rear hub or multiple chain rings combined with multiple sprockets (other combinations of options are possible but less common).


          With a shaft drive transmission, a gear set at the bottom bracket turns the shaft, which then turns the rear wheel via a gear set connected to the wheel's hub. There is some small loss of efficiency due to the two gear sets needed. The only gearing option with a shaft drive is to use a hub gear.


          


          Steering and seating
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          The handlebars turn the fork and the front wheel via the stem, which rotates within the headset. Three styles of handlebar are common. Upright handlebars, the norm in Europe and elsewhere until the 1970s, curve gently back toward the rider, offering a natural grip and comfortable upright position. Drop handlebars are "dropped", offering the cyclist either an aerodynamic "crouched" position or a more upright posture in which the hands grip the brake lever mounts. Mountain bikes feature a straight handlebar which can provide better low-speed handling due to the wider nature of the bars.
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          Saddles also vary with rider preference, from the cushioned ones favored by short-distance riders to narrower saddles which allow more room for leg swings. Comfort depends on riding position. With comfort bikes and hybrids the cyclist sits high over the seat, their weight directed down onto the saddle, such that a wider and more cushioned saddle is preferable. For racing bikes where the rider is bent over, weight is more evenly distributed between the handlebars and saddle, the hips are flexed, and a narrower and harder saddle is more efficient. Differing saddle designs exist for male and female cyclists, accommodating the genders' differing anatomies, although bikes typically are sold with saddles most appropriate for men.


          A recumbent bicycle has a reclined chair-like seat that some riders find more comfortable than a saddle, especially riders who suffer from certain types of seat, back, neck, shoulder, or wrist pain. Recumbent bicycles may have either under-seat or over-seat steering.


          


          Brakes
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          Modern bicycle brakes are either rim brakes, in which friction pads are compressed against the wheel rims, internal hub brakes, in which the friction pads are contained within the wheel hubs, or disc brakes. Disc brakes are common on off-road bicycles, tandems and recumbent bicycles.
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          With hand-operated brakes, force is applied to brake levers mounted on the handlebars and transmitted via Bowden cables or hydraulic lines to the friction pads. A rear hub brake may be either hand-operated or pedal-actuated, as in the back pedal coaster brakes which were popular in North America until the 1960s, and are still common in children's bicycles.


          Track bicycles do not have brakes. Brakes are not required for riding on a track because all riders ride in the same direction around a track which does not necessitate sharp deceleration. Track riders are still able to slow down because all track bicycles are fixed-gear, meaning that there is no freewheel. Without a freewheel, coasting is impossible, so when the rear wheel is moving, the crank is moving. To slow down one may apply resistance to the pedals.


          


          Suspension
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          Bicycle suspension refers to the system or systems used to suspend the rider and all or part of the bicycle. This serves two purposes:


          
            	To keep the wheels in continuous contact with rough surfaces in order to improve control.

          


          
            	To isolate the rider and luggage from jarring due to rough surfaces.

          


          Bicycle suspensions are used primarily on mountain bicycles, but are also common on hybrid bicycles, and can even be found on some road bicycles, as they can help deal with problematic vibration. Suspension is especially important on recumbent bicycles, since while an upright bicycle rider can stand on the pedals to achieve some of the benefits of suspension, a recumbent rider cannot.


          


          Wheels


          A bicycle wheel is almost always built up from a hub, rim, and spokes, and fitted with rubber pneumatic tires.


          Spokes are steel or stainless steel, and can be replaced if broken. Hubs and rims can be aluminum or steel, but steel wheels are becoming rare in most countries. Aluminium rims are lighter and give much better braking in wet conditions. Typically they are anodized except for the braking surfaces. With disc brakes, the whole rim can be anodized, usually in black or silver. Wheels may also be cast or molded in one piece from aluminum alloy, plastic, and carbon fibre for various specialty bikes; plastic, for example, was once favored for BMX bikes.


          The wheel axle fits into dropouts in the frame and forks. A pair of wheels may be called a wheelset, especially in the context of ready-built "off the shelf", performance-oriented wheels.


          Tires vary enormously. Skinny, road-racing tires may be completely smooth, or ( slick). On the opposite extreme, off-road tires are wider and thicker, and usually have a deep tread for gripping in muddy conditions.


          


          Accessories, repairs, and tools
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          Some components, which are often optional accessories on sports bicycles, are standard features on utility bicycles to enhance their usefulness and comfort. Mudguards, or fenders, protect the cyclist and moving parts from spray when riding through wet areas and chainguards protect clothes from oil on the chain. Kick stands keep a bicycle upright when parked. Front-mounted baskets for carrying goods are often used. Luggage carriers and panniers can be used to carry equipment or cargo. Parents sometimes add rear-mounted child seats and/or an auxiliary saddle fitted to the crossbar to transport children.


          Toe-clips and toestraps and clipless pedals help to keep the foot planted firmly in the proper position on the pedals, and enable the cyclist to pull as well as push the pedals. Technical accessories include cyclocomputers for measuring speed and distance. Other accessories include lights, reflectors, security lock, mirror, water bottles and cages, and bell.


          Bicycle helmets may help reduce injury in the event of a collision or accident, and a certified helmet is legally required for some riders in some jurisdictions. Helmets are classified as an accessory or an item of clothing by others.


          Many cyclists carry tool kits. These may include a tire patch kit (which, in turn, may contain any combination of a tire pump or CO2 cartridges, tire levers, spare tubes, self-adhesive patches, or tube-patching material, an adhesive, a piece of sandpaper or a metal grater to clean off a section of the tube, and sometimes even a block of French chalk.), wrenches, hex keys, screwdrivers, and a chain tool. There are also cycling specific multi-tools that combine many of these implements into a single compact device. More specialized bicycle components may require more complex tools, including proprietary tools specific for a given manufacturer.


          Some bicycle parts, particularly hub-based gearing systems, are complex, and many cyclists prefer to leave maintenance and repairs to professional bicycle mechanics. In some areas it is possible to purchase road-side assistance from companies such as the Better World Club. Other cyclists maintain their own bicycles, perhaps as part of their enjoyment of the hobby of cycling or simply for economic reasons.


          


          Standards


          A number of formal and industry standards exist for bicycle components, to help make spare parts exchangeable:


          
            	ISO 5775 Bicycle tire and rim designations


            	ISO 8090 CyclesTerminology (same as BS 6102-4)


            	ISO 4210 CyclesSafety requirements for bicycles

          


          


          Parts


          For details on specific bicycle parts, see list of bicycle parts and category:bicycle parts.


          


          Social and historical aspects


          The bicycle has had a considerable effect on human society, in both the cultural and industrial realms.


          


          Bicycles in daily life
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          Around the turn of the 20th century, bicycles helped reduce crowding in inner-city tenements by allowing workers to commute from more spacious dwellings in the suburbs. They also reduced dependence on horses, with all the knock-on effects this brought to society. Bicycles allowed people to travel for leisure into the country, since bicycles were three times as energy efficient as walking, and three to four times as fast.


          
            [image: A bike-sharing station in Barcelona]

            
              A bike-sharing station in Barcelona
            

          


          Recently, several European cities have implemented successful schemes, known as Community bicycle programs or bike-sharing schemes. These initiatives are designed to complement a city's public transport system and offer an alternative to motorized traffic to help reduce congestion and pollution. Users can take a bicycle at a parking station, use it for a limited amount of time, and then return it to the same, or a different, station. Examples of such schemes are Bicing in Barcelona, Vlo'v in Lyon and Vlib' in Paris.
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          In cities where the bicycle is not an integral part of the planned transportation system, commuters often use bicycles as elements of a mixed-mode commute, where the bike is used to travel to and from train stations or other forms of rapid transit. Folding bicycles are useful in these scenarios, as they are less cumbersome when carried aboard.


          Bicycles also offer an important mode of transport in many developing contries. Until recently, bicycles have been a staple of everyday life throughout Asian countries. They are the most frequently used method of transport for commuting to work, school, shopping, and life in general. As a result bicycles there are almost always equipped with baskets and back seats.


          



          


          Female emancipation
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          The diamond-frame safety bicycle gave women unprecedented mobility, contributing to their emancipation in Western nations. As bicycles became safer and cheaper, more women had access to the personal freedom they embodied, and so the bicycle came to symbolize the New Woman of the late nineteenth century, especially in Britain and the United States.


          The bicycle was recognized by nineteenth-century feminists and suffragists as a "freedom machine" for women. American Susan B. Anthony said in a New York World interview on February 2, 1896: "Let me tell you what I think of bicycling. I think it has done more to emancipate women than anything else in the world. It gives women a feeling of freedom and self-reliance. I stand and rejoice every time I see a woman ride by on a wheel...the picture of free, untrammeled womanhood." In 1895 Frances Willard, the tightly-laced president of the Womens Christian Temperance Union, wrote a book called How I Learned to Ride the Bicycle, in which she praised the bicycle she learned to ride late in life, and which she named "Gladys", for its "gladdening effect" on her health and political optimism. Willard used a cycling metaphor to urge other suffragists to action, proclaiming, "I would not waste my life in friction when it could be turned into momentum."
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          Male anger at the freedom symbolized by the New (bicycling) Woman was demonstrated when the male undergraduates of Cambridge University showed their opposition to the admission of women as full members of the university by hanging a woman bicyclist in effigy in the main town square. This was as late as 1897. The bicycle craze in the 1890s also led to a movement for so-called rational dress, which helped liberate women from corsets and ankle-length skirts and other restrictive garments, substituting the then-shocking bloomers.


          


          Economic implications


          Bicycle manufacturing proved to be a training ground for other industries and led to the development of advanced metalworking techniques, both for the frames themselves and for special components such as ball bearings, washers, and sprockets. These techniques later enabled skilled metalworkers and mechanics to develop the components used in early automobiles and aircraft. J. K. Starley's company became the Rover Cycle Company Ltd. in the late 1890s, and then simply the Rover Company when it started making cars. The Morris Motor Company (in Oxford) and koda also began in the bicycle business, as did the Wright Brothers. Alistair Craig whose company eventually emerged to become the engine manufacturers Ailsa Craig also started from manufacturing bicycles in Glasgow in March 1885.


          In general, U.S. and European cycle manufacturers used to assemble cycles from their own frames and components made by other companies, although very large companies (such as Raleigh) used to make almost every part of a bicycle (including bottom brackets, axles, etc.) In recent years, those bicycle makers have greatly changed their methods of production. Now, almost none of them produce their own frames.
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          Many newer or smaller companies only design and market their products; the actual production is done by Asian companies. For example, some sixty percent of the world's bicycles are now being made in China. Despite this shift in production, as nations such as China and India become more wealthy, their own use of bicycles has declined due to the increasing affordability of cars and motorcycles. One of the major reasons for the proliferation of Chinese-made bicycles in foreign markets is the lower cost of labour in China.


          


          Legal requirements
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          The 1968 Vienna Convention on Road Traffic of the United Nations considers a bicycle to be a vehicle, and a person controlling a bicycle is considered a driver. The traffic codes of many countries reflect these definitions and demand that a bicycle satisfy certain legal requirements, sometimes even including licensing, before it can be used on public roads. In many jurisdictions it is an offence to use a bicycle that is not in roadworthy condition.


          In most jurisdictions, bicycles must have functioning front and rear lights when ridden after dark. As some generator or dynamo-driven lamps only operate while moving, rear reflectors are frequently also mandatory. Since a moving bicycle makes little noise, some countries insist that bicycles have a warning bell for use when approaching pedestrians, equestrians and other bicyclists.


          



          


          Bicycle Brands


          For a list of bicycle manufacturers see: List of bicycle manufacturing companies
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          Ladri di biciclette is a 1948 Italian neorealist film directed by Vittorio De Sica. It was released as The Bicycle Thief in the USA and as Bicycle Thieves in the UK. It tells the story of a poor man searching the streets of Rome for his stolen bicycle, which he needs to be able to work. The film is based on the novel of the same name by Luigi Bartolini and was adapted for the screen by Cesare Zavattini. It stars Lamberto Maggiorani as the father and Enzo Staiola as the son.


          


          Title


          Template:Spoiler


          The original Italian title of the film is literally translated into English as Bicycle Thieves, but the film has also been released in the USA as The Bicycle Thief. According to critic Philip French of The Observer, this alternate title is misleading, "because the desperate hero eventually becomes himself a bicycle thief."


          


          Plot summary


          The film tells the story of Antonio Ricci, an unemployed worker who gets a job posting flyers in the depressed post-World War II economy of Italy. To keep the job, he must have a bicycle, so his wife Maria pawns her wedding sheets to get the money to get his bicycle from the pawnbroker. Early in the film, the bike is stolen, and Antonio and his son Bruno spend the remainder of the film searching for it. Antonio manages to locate the thief (who had already sold the bicycle) and summons the police, but with no proof and with the thiefs neighbors willing to give him a false alibi, he abandons this cause. At the end of the film Antonio, desperate to keep his job, attempts to steal a bicycle himself. He is caught and humiliated in front of Bruno, but the owner of the bicycle declines to press charges, realizing that the humiliation is punishment enough. Antonio and his family face a bleak future as the film ends, coupled with Antonio's realization that he is not morally superior to the thief. Template:Endspoiler


          


          Style


          Bicycle Thieves is the best known neorealist film, a movement begun by Luchino Visconti's Ossessione (1943), which attempted to give a new degree of realism to cinema. Following the precepts of the movement, De Sica shot only on location in Rome, and instead of professional actors used ordinary people with no training in performance; for example, Lamberto Maggiorani, the leading actor, was a factory worker. The documentary-style camera work helped convey the feeling that the film is truly about real people.


          


          Awards


          The film won an honorary Academy Award for Foreign Language Film, and the BAFTA Award for Best Film from Any Source, in 1950. It was heavily awarded by the Italian National Syndicate of Film Journalists, and is commonly considered a film classic. It also won Best Foreign Language Film award from New York Film Critics Award for 1949


          


          Influence


          


          
            	Italian director Ettore Scola's film C'eravamo tanto amati (We All Loved Each Other So Much) (1974) utilizes Bicycle Thieves as a major point of admiration as well as criticism. One of the characters, Nico, becomes obsessed with the film. Scola's film is dedicated to De Sica.


            	The plot of Pee-wee's Big Adventure (1985), which features Pee-wee Herman trying to find his stolen bike, is loosely based on Bicycle Thieves.


            	In 1990, Italian director Maurizio Nichetti produced a spoof of Italian neo-realist cinema, named The Icicle Thief.


            	Robert Altman's Hollywood satire The Player (1992) uses Bicycle Thieves as an emblem of the perfect non-Hollywood movie, with an unhappy ending of the kind that would not be permitted in Hollywood.


            	In an episode of My So Called Life Angela attempts to have her first date with Jordan be a screening of "The Bicycle Thief". Brian however mocks her plans, asking "Do you think Jordan Catalano will understand one word of The Bicycle Thief? You only understand it because I explained it to you!"
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          The Big Bang is a cosmological model of the universe that has become well supported by several independent observations. After Edwin Hubble discovered that galactic distances were generally proportional to their redshifts in 1929, this was taken to indicate that the universe is expanding. If the universe is seen to be expanding, then it must have been smaller, denser, and hotter in the past. This idea has been considered in detail all the way back to extreme densities and temperatures, and the resulting conclusions have been found to conform very closely to what is observed. The term 'Big Bang' was first coined by Fred Hoyle, ironically, in a derisory statement seeking to belittle the credibility of the theory which he did not believe to be true. However, the discovery of the cosmic microwave background in 1964 was taken as almost undeniable support for the Big Bang.


          Analysis of the spectrum of light from galaxies reveals a shift towards longer wavelengths proportional to each galaxy's distance in a relationship described by Hubble's law, which is taken to indicate that space-time is undergoing a continuous expansion. Furthermore, the accidental discovery of cosmic microwave background radiation in 1964 suggests that the universe has cooled from an initial hot, dense state as a result of the expansion of space-time. The discovery of the cosmic microwave background led to general acceptance among physicists, astronomers, and astrophysicists that the Big Bang describes the evolution of the universe quite well, at least in general terms.


          Further evidence supporting the Big Bang model comes from the relative proportion of light elements in the universe. The observed abundances of hydrogen and helium throughout the cosmos closely match the calculated predictions for the formation of these elements in the first minutes of the universe, as logically and quantitatively detailed according to Big Bang nucleosynthesis.


          However, there are mysteries of the universe that are not explained by the Big Bang model alone, such as the similarity of regions of the universe which, within the scope of the model, have never been causally connected. Alan Guth's 1981 theory of Cosmic Inflation, a short, sudden burst of extreme exponential expansion in the very early universe, provided an explanation for several of the features unaccounted for by the original Big Bang model. The successor to Guth's original theory has found some circumstantial support, but it is not yet nearly as well supported as the Big Bang model.
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          History


          The Big Bang theory developed from observations of the structure of the universe and from theoretical considerations. In 1912 Vesto Slipher measured the first Doppler shift of a " spiral nebula" (spiral nebula is the obsolete term for spiral galaxies), and soon discovered that almost all such nebulae were receding from Earth. He did not grasp the cosmological implications of this fact, and indeed at the time it was highly controversial whether or not these nebulae were "island universes" outside our Milky Way. Ten years later, Alexander Friedmann, a Russian cosmologist and mathematician, derived the Friedmann equations from Albert Einstein's equations of general relativity, showing that the universe might be expanding in contrast to the static universe model advocated by Einstein. In 1924, Edwin Hubble's measurement of the great distance to the nearest spiral nebulae showed that these systems were indeed other galaxies. Independently deriving Friedmann's equations in 1927, Georges Lematre, a Belgian Roman Catholic priest, predicted that the recession of the nebulae was due to the expansion of the universe. In 1931 Lematre went further and suggested that the universe began as a simple "primeval atom", perhaps echoing previous speculations about the cosmic egg origin of the universe.


          Starting in 1924, Hubble painstakingly developed a series of distance indicators, the forerunner of the cosmic distance ladder, using the 100-inch (2,500mm) Hooker telescope at Mount Wilson Observatory. This allowed him to estimate distances to galaxies whose redshifts had already been measured, mostly by Slipher. In 1929, Hubble discovered a correlation between distance and recession velocitynow known as Hubble's law. Lematre had already shown that this was expected, given the cosmological principle.
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          During the 1930s other ideas were proposed as non-standard cosmologies to explain Hubble's observations, including the Milne model, the oscillatory universe (originally suggested by Friedmann, but advocated by Einstein and Richard Tolman) and Fritz Zwicky's tired light hypothesis.


          After World War II, two distinct possibilities emerged. One was Fred Hoyle's steady state model, whereby new matter would be created as the universe seemed to expand. In this model, the universe is roughly the same at any point in time. The other was Lematre's Big Bang theory, advocated and developed by George Gamow, who introduced big bang nucleosynthesis and whose associates, Ralph Alpher and Robert Herman, predicted the cosmic microwave background (CMB). It is an irony that it was Hoyle who coined the name that would come to be applied to Lematre's theory, referring to it as "this big bang idea" in derision during a 1950 BBC radio broadcast. For a while, support was split between these two theories. Eventually, the observational evidence, most notably from radio source counts, began to favour the latter. The discovery of the cosmic microwave background radiation in 1964 secured the Big Bang as the best theory of the origin and evolution of the cosmos. Much of the current work in cosmology includes understanding how galaxies form in the context of the Big Bang, understanding the physics of the universe at earlier and earlier times, and reconciling observations with the basic theory.


          Huge strides in Big Bang cosmology have been made since the late 1990s as a result of major advances in telescope technology as well as the analysis of copious data from satellites such as COBE, the Hubble Space Telescope and WMAP. Cosmologists now have fairly precise measurement of many of the parameters of the Big Bang model, and have made the unexpected discovery that the expansion of the universe appears to be accelerating.


          


          Overview


          


          Timeline of the Big Bang


          


          Extrapolation of the expansion of the universe backwards in time using general relativity yields an infinite density and temperature at a finite time in the past. This singularity signals the breakdown of general relativity. How closely we can extrapolate towards the singularity is debatedcertainly not earlier than the Planck epoch. The early hot, dense phase is itself referred to as "the Big Bang", and is considered the "birth" of our universe. Based on measurements of the expansion using Type Ia supernovae, measurements of temperature fluctuations in the cosmic microwave background, and measurements of the correlation function of galaxies, the universe has a calculated age of 13.7  0.2 billion years. The agreement of these three independent measurements strongly supports the CDM model that describes in detail the contents of the universe.


          The earliest phases of the Big Bang are subject to much speculation. In the most common models, the universe was filled homogeneously and isotropically with an incredibly high energy density, huge temperatures and pressures, and was very rapidly expanding and cooling. Approximately 1035 seconds into the expansion, a phase transition caused a cosmic inflation, during which the universe grew exponentially. After inflation stopped, the universe consisted of a quark-gluon plasma, as well as all other elementary particles. Temperatures were so high that the random motions of particles were at relativistic speeds, and particle-antiparticle pairs of all kinds were being continuously created and destroyed in collisions. At some point an unknown reaction called baryogenesis violated the conservation of baryon number, leading to a very small excess of quarks and leptons over antiquarks and anti-leptonsof the order of 1 part in 30 million. This resulted in the predominance of matter over antimatter in the present universe.


          The universe continued to grow in size and fall in temperature, hence the typical energy of each particle was decreasing. Symmetry breaking phase transitions put the fundamental forces of physics and the parameters of elementary particles into their present form. After about 1011 seconds, the picture becomes less speculative, since particle energies drop to values that can be attained in particle physics experiments. At about 106 seconds, quarks and gluons combined to form baryons such as protons and neutrons. The small excess of quarks over antiquarks led to a small excess of baryons over antibaryons. The temperature was now no longer high enough to create new proton-antiproton pairs (similarly for neutrons-antineutrons), so a mass annihilation immediately followed, leaving just one in 1010 of the original protons and neutrons, and none of their antiparticles. A similar process happened at about 1 second for electrons and positrons. After these annihilations, the remaining protons, neutrons and electrons were no longer moving relativistically and the energy density of the universe was dominated by photons (with a minor contribution from neutrinos).


          A few minutes into the expansion, when the temperature was about a billion (one thousand million; 109; SI prefix giga) Kelvin and the density was about that of air, neutrons combined with protons to form the universe's deuterium and helium nuclei in a process called Big Bang nucleosynthesis. Most protons remained uncombined as hydrogen nuclei. As the universe cooled, the rest mass energy density of matter came to gravitationally dominate that of the photon radiation. After about 380,000 years the electrons and nuclei combined into atoms (mostly hydrogen); hence the radiation decoupled from matter and continued through space largely unimpeded. This relic radiation is known as the cosmic microwave background radiation.
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          Over a long period of time, the slightly denser regions of the nearly uniformly distributed matter gravitationally attracted nearby matter and thus grew even denser, forming gas clouds, stars, galaxies, and the other astronomical structures observable today. The details of this process depend on the amount and type of matter in the universe. The three possible types of matter are known as cold dark matter, hot dark matter and baryonic matter. The best measurements available (from WMAP) show that the dominant form of matter in the universe is cold dark matter. The other two types of matter make up less than 20% of the matter in the universe.


          The universe today appears to be dominated by a mysterious form of energy known as dark energy. Approximately 70% of the total energy density of today's universe is in this form. This dark energy causes the expansion of the universe to accelerate, observed as a slower than expected expansion at very large distances. Dark energy in its simplest formulation takes the form of a cosmological constant term in Einstein's field equations of general relativity, but its composition is unknown and, more generally, the details of its equation of state and relationship with the standard model of particle physics continue to be investigated both observationally and theoretically.


          All these observations can be explained by the CDM model of cosmology, which is a mathematical model of the Big Bang with six free parameters, describing the universe after the inflationary epoch. As noted above, there is no compelling physical model for the first 1011 seconds of the universe. To resolve the paradox of the initial singularity, a theory of quantum gravitation is needed. Understanding this period of the history of the universe is one of the greatest unsolved problems in physics.


          


          Big bang theory assumptions


          The Big Bang theory depends on two major assumptions: the universality of physical laws, and the cosmological principle. The cosmological principle states that on large scales the universe is homogeneous and isotropic.


          These ideas were initially taken as postulates, but today there are efforts to test each of them. For example, the first assumption has been tested by observations showing that largest possible deviation of the fine structure constant over much of the age of the universe is of order 105. Also, General Relativity has passed stringent tests on the scale of the solar system and binary stars while extrapolation to cosmological scales has been validated by the empirical successes of various aspects of the Big Bang theory.


          If the large-scale universe appears isotropic as viewed from Earth, the cosmological principle can be derived from the simpler Copernican principle, which states that there is no preferred (or special) observer or vantage point. To this end, the cosmological principle has been confirmed to a level of 105 via observations of the CMB. The universe has been measured to be homogeneous on the largest scales at the 10% level.


          


          FLRW metric


          General relativity describes spacetime by a metric, which determines the distances that separate nearby points. The points, which can be galaxies, stars, or other objects, themselves are specified using a coordinate chart or "grid" that is laid down over all spacetime. The cosmological principle implies that the metric should be homogeneous and isotropic on large scales, which uniquely singles out the Friedmann-Lematre-Robertson-Walker metric (FLRW metric). This metric contains a scale factor, which describes how the size of the universe changes with time. This enables a convenient choice of a coordinate system to be made, called comoving coordinates. In this coordinate system, the grid expands along with the universe, and objects that are moving only due to the expansion of the universe remain at fixed points on the grid. While their coordinate distance ( comoving distance) remains constant, the physical distance between two such comoving points expands proportionally with the scale factor of the universe.


          The Big Bang is not an explosion of matter moving outward to fill an empty universe. Instead, space itself expands with time everywhere and increases the physical distance between two comoving points. Because the FLRW metric assumes a uniform distribution of mass and energy, it applies to our universe only on large scaleslocal concentrations of matter such as our galaxy are gravitationally bound and as such do not experience the large-scale expansion of space.


          


          Horizons


          An important feature of the Big Bang spacetime is the presence of horizons. Since the universe has a finite age, and light travels at a finite speed, there may be events in the past whose light has not had time to reach us. This places a limit or a past horizon on the most distant objects that can be observed. Conversely, because space is expanding, and more distant objects are receding ever more quickly, light emitted by us today may never "catch up" to very distant objects. This defines a future horizon, which limits the events in the future that we will be able to influence. The presence of either type of horizon depends on the details of the FRW model that describes our universe. Our understanding of the universe back to very early times suggests that there was a past horizon, though in practice our view is limited by the opacity of the universe at early times. If the expansion of the universe continues to accelerate, there is a future horizon as well.


          


          Observational evidence


          The earliest and most direct kinds of observational evidence are the Hubble-type expansion seen in the redshifts of galaxies, the detailed measurements of the cosmic microwave background, and the abundance of light elements (see Big Bang nucleosynthesis). These are sometimes called the three pillars of the big bang theory. Many other lines of evidence now support the picture, notably various properties of the large-scale structure of the cosmos which are predicted to occur due to gravitational growth of structure in the standard Big Bang theory.


          


          


          Hubble's law and the expansion of space


          Observations of distant galaxies and quasars show that these objects are redshiftedthe light emitted from them has been shifted to longer wavelengths. This can be seen by taking a frequency spectrum of an object and matching the spectroscopic pattern of emission lines or absorption lines corresponding to atoms of the chemical elements interacting with the light. These redshifts are uniformly isotropic, distributed evenly among the observed objects in all directions. If the redshift is interpreted as a Doppler shift, the recessional velocity of the object can be calculated. For some galaxies, it is possible to estimate distances via the cosmic distance ladder. When the recessional velocities are plotted against these distances, a linear relationship known as Hubble's law is observed:
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          where


          
            	v is the recessional velocity of the galaxy or other distant object


            	D is the distance to the object and


            	H0 is Hubble's constant, measured to be (70 +2.4/-3.2) ( km/ s)/ Mpc by the WMAP probe.

          


          Hubble's law has two possible explanations. Either we are at the centre of an explosion of galaxieswhich is untenable given the Copernican principleor the universe is uniformly expanding everywhere. This universal expansion was predicted from general relativity by Alexander Friedman in 1922 and Georges Lematre in 1927, well before Hubble made his 1929 analysis and observations, and it remains the cornerstone of the Big Bang theory as developed by Friedmann, Lematre, Robertson and Walker.


          The theory requires the relation v = HD to hold at all times, where D is the proper distance, v = dD / dt, and v, H, and D all vary as the universe expands (hence we write H0 to denote the present-day Hubble "constant"). For distances much smaller than the size of the observable universe, the Hubble redshift can be thought of as the Doppler shift corresponding to the recession velocity v. However, the redshift is not a true Doppler shift, but rather the result of the expansion of the universe between the time the light was emitted and the time that it was detected.


          That space is undergoing metric expansion is shown by direct observational evidence of the Cosmological Principle and the Copernican Principle, which together with Hubble's law have no other explanation. Astronomical redshifts are extremely isotropic and homogenous, supporting the Cosmological Principle that the universe looks the same in all directions, along with much other evidence. If the redshifts were the result of an explosion from a centre distant from us, they would not be so similar in different directions.


          Measurements of the effects of the cosmic microwave background radiation on the dynamics of distant astrophysical systems in 2000 proved the Copernican principle, that the Earth is not in a central position, on a cosmological scale. Radiation from the Big Bang was demonstrably warmer at earlier times throughout the universe. Uniform cooling of the cosmic microwave background over billions of years is explainable only if the universe is experiencing a metric expansion, and excludes the possibility that we are near the unique centre of an explosion.


          


          Cosmic microwave background radiation
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          During the first few days of the universe, the universe was in full thermal equilibrium, with photons being continually emitted and absorbed, giving the radiation a blackbody spectrum. As the universe expanded, it cooled to a temperature at which photons could no longer be created or destroyed. The temperature was still high enough for electrons and nuclei to remain unbound, however, and photons were constantly "reflected" from these free electrons through a process called Thomson scattering. Because of this repeated scattering, the early universe was opaque to light.


          When the temperature fell to a few thousand Kelvin, electrons and nuclei began to combine to form atoms, a process known as recombination. Since photons scatter infrequently from neutral atoms, radiation decoupled from matter when nearly all the electrons had recombined, at the epoch of last scattering, 380,000 years after the Big Bang. These photons make up the CMB that is observed today, and the observed pattern of fluctuations in the CMB is a direct picture of the universe at this early epoch. The energy of photons was subsequently redshifted by the expansion of the universe, which preserved the blackbody spectrum but caused its temperature to fall, meaning that the photons now fall into the microwave region of the electromagnetic spectrum. The radiation is thought to be observable at every point in the universe, and comes from all directions with (almost) the same intensity.


          In 1964, Arno Penzias and Robert Wilson accidentally discovered the cosmic background radiation while conducting diagnostic observations using a new microwave receiver owned by Bell Laboratories. Their discovery provided substantial confirmation of the general CMB predictionsthe radiation was found to be isotropic and consistent with a blackbody spectrum of about 3Kand it pitched the balance of opinion in favour of the Big Bang hypothesis. Penzias and Wilson were awarded a Nobel Prize for their discovery.


          In 1989, NASA launched the Cosmic Background Explorer satellite (COBE), and the initial findings, released in 1990, were consistent with the Big Bang's predictions regarding the CMB. COBE found a residual temperature of 2.726K and in 1992 detected for the first time the fluctuations (anisotropies) in the CMB, at a level of about one part in 105. John C. Mather and George Smoot were awarded Nobels for their leadership in this work. During the following decade, CMB anisotropies were further investigated by a large number of ground-based and balloon experiments. In 20002001, several experiments, most notably BOOMERanG, found the universe to be almost geometrically flat by measuring the typical angular size (the size on the sky) of the anisotropies. (See shape of the universe.)


          In early 2003, the first results of the Wilkinson Microwave Anisotropy satellite (WMAP) were released, yielding what were at the time the most accurate values for some of the cosmological parameters. This satellite also disproved several specific cosmic inflation models, but the results were consistent with the inflation theory in general. This satellite is still gathering data. Another satellite will be launched within the next few years, the Planck Surveyor, which will provide even more accurate measurements of the CMB anisotropies. Many other ground- and balloon-based experiments are also currently running; see Cosmic microwave background experiments.


          The background radiation is exceptionally smooth, which presented a problem in that conventional expansion would mean that photons coming from opposite directions in the sky were coming from regions that had never been in contact with each other. The leading explanation for this far reaching equilibrium is that the universe had a brief period of rapid exponential expansion, called inflation. This would have the effect of driving apart regions that had been in equilibrium, so that all the observable universe was from the same equilibrated region.


          


          Abundance of primordial elements


          Using the Big Bang model it is possible to calculate the concentration of helium-4, helium-3, deuterium and lithium-7 in the universe as ratios to the amount of ordinary hydrogen, H. All the abundances depend on a single parameter, the ratio of photons to baryons, which itself can be calculated independently from the detailed structure of CMB fluctuations. The ratios predicted (by mass, not by number) are about 0.25 for 4He/H, about 103 for H/H, about 104 for He/H and about 109 for 7Li/H.


          The measured abundances all agree at least roughly with those predicted from a single value of the baryon-to-photon ratio. The agreement is excellent for deuterium, close but formally discrepant for 4He, and a factor of two off for 7Li; in the latter two cases there are substantial systematic uncertainties. Nonetheless, the general consistency with abundances predicted by BBN is strong evidence for the Big Bang, as the theory is the only known explanation for the relative abundances of light elements, and it is virtually impossible to "tune" the Big Bang to produce much more or less than 2030% helium. Indeed there is no obvious reason outside of the Big Bang that, for example, the young universe (i.e., before star formation, as determined by studying matter supposedly free of stellar nucleosynthesis products) should have more helium than deuterium or more deuterium than He, and in constant ratios, too.


          


          Galactic evolution and distribution
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          Detailed observations of the morphology and distribution of galaxies and quasars provide strong evidence for the Big Bang. A combination of observations and theory suggest that the first quasars and galaxies formed about a billion years after the Big Bang, and since then larger structures have been forming, such as galaxy clusters and superclusters. Populations of stars have been aging and evolving, so that distant galaxies (which are observed as they were in the early universe) appear very different from nearby galaxies (observed in a more recent state). Moreover, galaxies that formed relatively recently appear markedly different from galaxies formed at similar distances but shortly after the Big Bang. These observations are strong arguments against the steady-state model. Observations of star formation, galaxy and quasar distributions and larger structures agree well with Big Bang simulations of the formation of structure in the universe and are helping to complete details of the theory.


          


          Other lines of evidence


          After some controversy, the age of universe as estimated from the Hubble expansion and the CMB is now in good agreement with (i.e., slightly larger than) the ages of the oldest stars, both as measured by applying the theory of stellar evolution to globular clusters and through radiometric dating of individual Population II stars.


          The prediction that the CMB temperature was higher in the past has been experimentally supported by observations of temperature-sensitive emission lines in gas clouds at high redshift. This prediction also implies that the amplitude of the Sunyaev-Zel'dovich effect in clusters of galaxies does not depend directly on redshift; this seems to be roughly true, but unfortunately the amplitude does depend on cluster properties which do change substantially over cosmic time, so a precise test is impossible.


          


          Features, issues and problems


          While very few researchers now doubt the Big Bang occurred, the scientific community was once divided between supporters of the Big Bang and those of alternative cosmological models. Throughout the historical development of the subject, problems with the Big Bang theory were posed in the context of a scientific controversy regarding which model could best describe the cosmological observations (see the history section above). With the overwhelming consensus in the community today supporting the Big Bang model, many of these problems are remembered as being mainly of historical interest; the solutions to them have been obtained either through modifications to the theory or as the result of better observations. Other issues, such as the cuspy halo problem and the dwarf galaxy problem of cold dark matter, are not considered to be fatal as it is anticipated that they can be solved through further refinements of the theory.


          The core ideas of the Big Bangthe expansion, the early hot state, the formation of helium, the formation of galaxiesare derived from many independent observations including Big Bang nucleosynthesis, the cosmic microwave background, large scale structure and Type Ia supernovae, and can hardly be doubted as important and real features of our universe.


          Precise modern models of the Big Bang appeal to various exotic physical phenomena that have not been observed in terrestrial laboratory experiments or incorporated into the Standard Model of particle physics. Of these features, dark energy and dark matter are considered the most secure, while inflation and baryogenesis remain speculative: they provide satisfying explanations for important features of the early universe, but could be replaced by alternative ideas without affecting the rest of the theory. Explanations for such phenomena remain at the frontiers of inquiry in physics.


          


          Horizon problem


          The horizon problem results from the premise that information cannot travel faster than light. In a universe of finite age, this sets a limitthe particle horizonon the separation of any two regions of space that are in causal contact. The observed isotropy of the CMB is problematic in this regard: if the universe had been dominated by radiation or matter at all times up to the epoch of last scattering, the particle horizon at that time would correspond to about 2 degrees on the sky. There would then be no mechanism to cause these regions to have the same temperature.


          A resolution to this apparent inconsistency is offered by inflationary theory in which a homogeneous and isotropic scalar energy field dominates the universe at some very early period (before baryogenesis). During inflation, the universe undergoes exponential expansion, and the particle horizon expands much more rapidly than previously assumed, so that regions presently on opposite sides of the observable universe are well inside each other's particle horizon. The observed isotropy of the CMB then follows from the fact that this larger region was in causal contact before the beginning of inflation.


          Heisenberg's uncertainty principle predicts that during the inflationary phase there would be quantum thermal fluctuations, which would be magnified to cosmic scale. These fluctuations serve as the seeds of all current structure in the universe. Inflation predicts that the primordial fluctuations are nearly scale invariant and Gaussian, which has been accurately confirmed by measurements of the CMB.


          


          Flatness/oldness problem
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          The flatness problem (also known as the oldness problem) is an observational problem associated with a Friedmann-Lematre-Robertson-Walker metric. The universe may have positive, negative or zero spatial curvature depending on its total energy density. Curvature is negative if its density is less than the critical density, positive if greater, and zero at the critical density, in which case space is said to be flat. The problem is that any small departure from the critical density grows with time, and yet the universe today remains very close to flat. Given that a natural timescale for departure from flatness might be the Planck time, 1043 seconds, the fact that the universe has reached neither a Heat Death nor a Big Crunch after billions of years requires some explanation. For instance, even at the relatively late age of a few minutes (the time of nucleosynthesis), the universe must have been within one part in 1014 of the critical density, or it would not exist as it does today.


          A resolution to this problem is offered by inflationary theory. During the inflationary period, spacetime expanded to such an extent that its curvature would have been smoothed out. Thus, it is believed that inflation drove the universe to a very nearly spatially flat state, with almost exactly the critical density.


          


          Magnetic monopoles


          The magnetic monopole objection was raised in the late 1970s. Grand unification theories predicted topological defects in space that would manifest as magnetic monopoles. These objects would be produced efficiently in the hot early universe, resulting in a density much higher than is consistent with observations, given that searches have never found any monopoles. This problem is also resolved by cosmic inflation, which removes all point defects from the observable universe in the same way that it drives the geometry to flatness.


          


          Baryon asymmetry


          It is not yet understood why the universe has more matter than antimatter. It is generally assumed that when the universe was young and very hot, it was in statistical equilibrium and contained equal numbers of baryons and anti-baryons. However, observations suggest that the universe, including its most distant parts, is made almost entirely of matter. An unknown process called " baryogenesis" created the asymmetry. For baryogenesis to occur, the Sakharov conditions must be satisfied. These require that baryon number is not conserved, that C-symmetry and CP-symmetry are violated and that the universe depart from thermodynamic equilibrium. All these conditions occur in the Standard Model, but the effect is not strong enough to explain the present baryon asymmetry.


          


          Globular cluster age


          In the mid-1990s, observations of globular clusters appeared to be inconsistent with the Big Bang. Computer simulations that matched the observations of the stellar populations of globular clusters suggested that they were about 15 billion years old, which conflicted with the 13.7-billion-year age of the universe. This issue was generally resolved in the late 1990s when new computer simulations, which included the effects of mass loss due to stellar winds, indicated a much younger age for globular clusters. There still remain some questions as to how accurately the ages of the clusters are measured, but it is clear that these objects are some of the oldest in the universe.


          


          Dark matter
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          During the 1970s and 1980s, various observations showed that there is not sufficient visible matter in the universe to account for the apparent strength of gravitational forces within and between galaxies. This led to the idea that up to 90% of the matter in the universe is dark matter that does not emit light or interact with normal baryonic matter. In addition, the assumption that the universe is mostly normal matter led to predictions that were strongly inconsistent with observations. In particular, the universe today is far more lumpy and contains far less deuterium than can be accounted for without dark matter. While dark matter was initially controversial, it is now indicated by numerous observations: the anisotropies in the CMB, galaxy cluster velocity dispersions, large-scale structure distributions, gravitational lensing studies, and X-ray measurements of galaxy clusters.


          The evidence for dark matter comes from its gravitational influence on other matter, and no dark matter particles have been observed in laboratories. Many particle physics candidates for dark matter have been proposed, and several projects to detect them directly are underway.


          


          Dark energy


          Measurements of the redshift magnitude relation for type Ia supernovae have revealed that the expansion of the universe has been accelerating since the universe was about half its present age. To explain this acceleration, general relativity requires that much of the energy in the universe consists of a component with large negative pressure, dubbed " dark energy". Dark energy is indicated by several other lines of evidence. Measurements of the cosmic microwave background indicate that the universe is very nearly spatially flat, and therefore according to general relativity the universe must have almost exactly the critical density of mass/energy. But the mass density of the universe can be measured from its gravitational clustering, and is found to have only about 30% of the critical density. Since dark energy does not cluster in the usual way it is the best explanation for the "missing" energy density. Dark energy is also required by two geometrical measures of the overall curvature of the universe, one using the frequency of gravitational lenses, and the other using the characteristic pattern of the large-scale structure as a cosmic ruler.


          Negative pressure is a property of vacuum energy, but the exact nature of dark energy remains one of the great mysteries of the Big Bang. Possible candidates include a cosmological constant and quintessence. Results from the WMAP team in 2006, which combined data from the CMB and other sources, indicate that the universe today is 74% dark energy, 22% dark matter, and 4% regular matter. The energy density in matter decreases with the expansion of the universe, but the dark energy density remains constant (or nearly so) as the universe expands. Therefore matter made up a larger fraction of the total energy of the universe in the past than it does today, but its fractional contribution will fall in the far future as dark energy becomes even more dominant.


          In the Lambda-CDM model, the best current model of the Big Bang, dark energy is explained by the presence of a cosmological constant in the theory of General Relativity. However, the size of the constant that properly explains dark energy is surprisingly small relative to naive estimates based on ideas about quantum gravity. Distinguishing between the cosmological constant and other explanations of dark energy is an active area of current research.


          


          The future according to the Big Bang theory


          Before observations of dark energy, cosmologists considered two scenarios for the future of the universe. If the mass density of the universe were greater than the critical density, then the universe would reach a maximum size and then begin to collapse. It would become denser and hotter again, ending with a state that was similar to that in which it starteda Big Crunch. Alternatively, if the density in the universe were equal to or below the critical density, the expansion would slow down, but never stop. Star formation would cease as all the interstellar gas in each galaxy is consumed; stars would burn out leaving white dwarfs, neutron stars, and black holes. Very gradually, collisions between these would result in mass accumulating into larger and larger black holes. The average temperature of the universe would asymptotically approach absolute zeroa Big Freeze. Moreover, if the proton were unstable, then baryonic matter would disappear, leaving only radiation and black holes. Eventually, black holes would evaporate. The entropy of the universe would increase to the point where no organized form of energy could be extracted from it, a scenario known as heat death.


          Modern observations of accelerated expansion imply that more and more of the currently visible universe will pass beyond our event horizon and out of contact with us. The eventual result is not known. The CDM model of the universe contains dark energy in the form of a cosmological constant. This theory suggests that only gravitationally bound systems, such as galaxies, would remain together, and they too would be subject to heat death, as the universe expands and cools. Other explanations of dark energyso-called phantom energy theoriessuggest that ultimately galaxy clusters, stars, planets, atoms, nuclei and matter itself will be torn apart by the ever-increasing expansion in a so-called Big Rip.


          


          Speculative physics beyond the Big Bang
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          While the Big Bang model is well established in cosmology, it is likely to be refined in the future. Little is known about the earliest moments of the universe's history. The Penrose-Hawking singularity theorems require the existence of a singularity at the beginning of cosmic time. However, these theorems assume that general relativity is correct, but general relativity must break down before the universe reaches the Planck temperature, and a correct treatment of quantum gravity may avoid the singularity.


          There may also be parts of the universe well beyond what can be observed in principle. If inflation occurred this is likely, for exponential expansion would push large regions of space beyond our observable horizon.


          Some proposals, each of which entails untested hypotheses, are:


          
            	models including the Hartle-Hawking boundary condition in which the whole of space-time is finite; the Big Bang does represent the limit of time, but without the need for a singularity.


            	brane cosmology models in which inflation is due to the movement of branes in string theory; the pre-big bang model; the ekpyrotic model, in which the Big Bang is the result of a collision between branes; and the cyclic model, a variant of the ekpyrotic model in which collisions occur periodically.


            	chaotic inflation, in which inflation events start here and there in a random quantum-gravity foam, each leading to a bubble universe expanding from its own big bang.

          


          Proposals in the last two categories see the Big Bang as an event in a much larger and older universe, or multiverse, and not the literal beginning.


          


          Criticism of the theory


          Nobel Prize physicist Hannes Alfven considered the Big Bang to be a scientific myth devised to explain creation. He held that "There is no rational reason to doubt that the universe has existed indefinitely, for an infinite time. It is only myth that attempts to say how the universe came to be, either four thousand or twenty billion years ago" . Alfvn and colleagues proposed the Alfvn-Klein model as an alternative cosmological theory.



          Other astronomers, such as Halton Arp or Sir Fred Hoyle, are also known for their rejection of the Big Bang theory. Hoyle, one of the most vocal critics of the theory, was also ironically responsible for coining the term "Big Bang". The theory had previously been known as the "Dynamic Evolving Model", but Hoyle referred to it as the "Big Bang" in a series of radio presentations on different scientific topics. Hoyle was also a co-creator the Steady State theory, which was meant as an alternative to the Big Bang, along with fellow scientists Hermann Bondi and Thomas Gold.


          Inspired by Alfven's work, researcher Eric Lerner wrote a popular science book, The Big Bang Never Happened (1991), which criticized the research and theories regarding the Big Bang model as of 1991. The general response from cosmologists to Lerner's book has been negative.


          


          Philosophical and religious interpretations


          The Big Bang is a scientific theory, and as such stands or falls by its agreement with observations. But as a theory which addresses, or at least seems to address, the origins of reality, it has always been entangled with theological and philosophical implications. In the 1920s and '30s almost every major cosmologist preferred an eternal universe, and several complained that the beginning of time implied by the Big Bang imported religious concepts into physics; this objection was later repeated by supporters of the steady state theory. This perception was enhanced by the fact that Georges Lematre, who put the theory forth, was a Roman Catholic priest.
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        Big Brother (TV series)


        
          

          Big Brother is a reality television show. In each series, which lasts for around three months, a number of people (normally fewer than fifteen at any one time) live together full-time in a "Big Brother House", isolated from the outside world but under the continuous gaze of television cameras. The housemates try to win a cash prize by avoiding periodic, usually publicly-voted, evictions from the house. The idea for "Big Brother" came during a brainstorm session at the production house of John de Mol Produkties (an independent part of Endemol) on Thursday, September 4, 1997. The working title of the new format was "de Gouden Kooi" ( The Golden Cage). The first Big Brother broadcast was in the Netherlands in 1999 on the Veronica TV channel. It has been a prime-time hit in almost 70 different countries. The show's name comes from George Orwell's 1949 novel Nineteen Eighty-Four, in which Big Brother is the all-seeing leader of the dystopian Oceania.


          


          Format


          Though each country has made its own adaptations and changes to the format, the general concept has stayed the same: "housemates" are confined to a specially designed house where their every action is recorded by cameras and microphones at all times; and the housemates are not permitted any contact with the outside world (although some exceptions have been made; see isolation).


          In most versions, at regular intervals, normally once weekly (although in most early series it was every two weeks), the public is invited to vote to have one of a number of nominated housemates evicted from the House. In some cases, two housemates may be evicted simultaneously (a "double eviction"), or rarely, no housemates will be removed for that week. At the end of the game, the last remaining housemate is declared winner of that particular series, and receives prizes; often including a large amount of money, a car, a holiday, and in some editions, a house.


          From a sociological perspective, this format can be analyzed to see how people react when brought into contact to and forced into close confinement with people who lie outside their "comfort zone", since they may hold different opinions to other contestants, express different ideals, or simply be from a different group of people that a contestant is used to. The format is ideally suited because the viewer sees how a person reacts on the outside through the constant recording of their actions, and also what they feel on the inside through the Diary Room. The results can often result in violent or angry confrontations, which not only proves a theory that people are likely to react to threats through outbursts of violence or loud expressions of opinion, but also provides entertainment to a baying public.


          Besides living together under continuous observation, which is the major attraction of the contest, the program relies on four basic props: the stripped-bare back to basics environment in which they live, the evictions system, the weekly tasks set by Big Brother, and the "Diary Room", in which the housemates individually convey their thoughts, feelings, frustrations and their eviction nominees.


          In the first of most Big Brother seasons, the House that the housemates had to live in for the duration of the competition was very basic. Although essential amenities such as running water, furniture and a limited ration of food were provided, luxury items were often forbidden. This added an element of survival into the show, thus increasing the potential for tensions within the house. Now almost every country has a modern house for the contest, with a jacuzzi, a sauna, a VIP suite, a loft, and other luxuries.


          The housemates are required to do any housework as they see fit, and are set tasks by the producers of the show, who communicate with the housemates via the omnipresent authority figure known only to them as "Big Brother". The tasks set are designed to test their team-working abilities and community spirit, and in some countries the housemates' shopping budget or weekly allowance often depends on the outcome of any set tasks. The housemates have a weekly allowance with which they can buy food and other essentials.


          At regular intervals, the housemates each privately nominate a number of fellow housemates that they wish to see evicted from the house. The housemates with the most nomination points are then named announced, and viewers are given the opportunity to vote for whom they wish to see evicted. After the votes are tallied, the "evictee" leaves the house and is interviewed live by the host of the show, usually in front of a live studio audience.


          The series is notable for involving the Internet. Although the show typically broadcasts daily updates in the evening, sometimes criticized for its heavy editing, viewers can also watch a continuous, 24-hour feed from multiple cameras on the web. These websites were highly successful, even after some national series started charging for access to the video stream. In some countries, the Internet broadcasting was supplemented by updates via email, WAP and SMS. The House is even shown live on satellite television, although in some countries (such as the UK) with a 10-15 minute delay, to allow libelous or unacceptable content  such as references to people who are not taking part in the program and have therefore not consented to have personal information about them broadcast  to be removed.


          Despite derision from many intellectuals and other critics, the show has been a commercial success around the world. More generally, the voyeuristic nature of the show, where contestants volunteer to surrender their privacy in return for minor celebrity status and a comparatively small cash prize, has attracted much scorn. On numerous occasions, participants in the various series have become sexually involved with each other, sometimes engaging in intercourse in front of Big Brother's cameras. Each edition handles this differently, with some editions such as the British and American editions not broadcasting such material, and others such as the German version doing so; the Internet stream also captures such moments. This had led to some controversy with some jurisdictions such as Greece attempting to have the show removed from the airwaves.


          Most international versions of the show remain quite similar to each other in that their main format remains true to the original fly on the wall, observational style, with the emphasis being on human relationships. This is carried out to the extent of where contestants are forbidden from discussing nominations or voting strategy altogether. The U.S. version, however, has since 2001 taken on a significantly different format from the others, with a far stronger emphasis on strategy, competition and voting.


          


          Isolation of housemates


          The housemates are, for the most part, completely isolated within the house. They are allowed no access to television, radio or the Internet, and are not allowed any form of communications with the outside world, or other media. In some shows, even books and writing material are not permitted, with the exception of religious materials such as the Bible or Quran. Part of the reason for this is the nature of the social experiment, which aims to discover how people act in isolation from "normal" outside influences, and also to prevent introverts from hiding in a book or movie to escape the other contestants. A second reason is to ensure fairness within the game. A great deal of content is available to the public either on TV or the Internet, allowing viewers to understand much more than the players, so providing players with media access could allow them to gain an unfair advantage in the game.


          Contestants are not completely isolated. They have regular scheduled interactions with the show's host, and throughout each day the program's producer, via the "Big Brother" voice, instructs the contestants in various matters, and sometimes issues tasks and commands them to take certain actions. Private chats with a psychologist are allowed at any time, often by means of a telephone in the Diary Room.


          


          Variations in the format
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            	There are six special pan-regional versions of Big Brother. All these follow the normal Big Brother rules with the exception that contestants come from different countries in the region where it airs:

              
                	Africa: Angola, Botswana, Ghana, Kenya, Malawi, Namibia, Nigeria, South Africa, Tanzania, Uganda, Zambia and Zimbabwe.


                	Balkans: Bosnia-Herzegovina, Montenegro and Serbia


                	Middle East: Bahrain, Egypt, Iraq, Jordan, Kuwait, Lebanon, Oman, Saudi Arabia, Somalia, Syria and Tunisia.


                	Pacific: Chile, Ecuador and Peru.


                	Scandinavia: Norway and Sweden.


                	United Kingdom: Great Britain, Nothern Ireland and Republic of Ireland

              

            


            	In the third UK series, Big Brother set live tasks for the housemate on a Saturday night in order to win treats. This format was discontinued in the fifth series due to poor ratings. This format has been used in Australia in the form of Friday Night Live.


            	The fifth UK edition introduced the "Evil" touch, whereby the character of Big Brother became almost a villain. Big Brother was establishing punishments and was proposing hard tasks and secret tricks. This was also seen in Australia, Belgium, Bulgaria, Canada, Croatia, Finland, Greece, Italy, Netherlands, Pacific, Scandinavia, Serbia, Spain, Thailand, Philippines, and Mexico.


            	The sixth UK series introduced secret missions where housemate would be able to win luxuries if they completed a secret task set by Big Brother.


            	In the seventh UK series, Big Brother became "twisted". Every week, housemates mental states were put to the test as Big Brother tried to break them. As a result of this many housemates broke down and one even threatened to commit suicide.


            	The eighth UK Series saw an all-female house however 3 days later 1 male housemate entered


            	The UK series always opens with a twist which have included First Night Nominations ( BB4), Transexual entrances and Suit Case Nominations ( BB5), Unlucky Housemate 13 ( BB6), Big Brother Hood and a person suffering From Tourette's ( BB7), an all-female House and twins' entrance ( BB8), Jackie Stallone rumored to be entering( CBB3), entrance of a non-celebrity in a celebrity edition ( CBB4) Jade Goody's family announced to be visiting. ( CBB5). Many countries have followed these opening night twists such as Australia and the United States.


            	The fifth UK edition introduced "Fake evictions" where one or two housemates are "evicted"; however, unbeknownst to the housemates, they have in fact not been evicted. The housemate/s usually are put into a secret house where numerous twists happen. In the eighth UK Series one housemate was evicted, interviewed, and then sent straight back into the house. The housemates in the house got to see everything live, though.


            	In France and Canada, the format has been developed using couples. Twelve single people stay in the same house until only the winning couple are left.


            	Big Brother USA currently uses a different set of rules that began with the second season (the first season used the traditional format). Nominations are done by one houseguest, the Head of Household (HoH) and the houseguests vote for which nominee to evict, not the viewers. The third season introduced the Power of Veto, where a houseguest can save a nominee causing the Head of Household to name a replacement nominee. It's been adapted in Brazil and Africa and since then some countries modified their nominations rules.


            	The eighth American season, introduced "America's Player", a houseguest that is given assignments, unknown to the other houseguests, through votes from the viewing public. Included in the public voting is which nominated houseguest America's Player should vote off and campaign to get evicted.


            	The third Dutch edition introduced the notion of "The Battle", in which the house is separated into a luxurious half and a poor half, with two teams of housemates constantly fighting for time in the luxurious half. Separated houses have also been used in Australia, Denmark, Germany, Greece, Italy, Norway, Poland, Scandinavia, Slovakia, Spain, Sweden, and the UK. Australia, Italy, Philippines and Mexico added punishment zones to their houses.


            	In 2004, the fifth German edition was the first version to run for 365 days consecutively. In this season, the contestants were separated into three teams (rich, regular, survivor) and equivalent living areas. The ultimate winner got a prize of 1,000,000 .


            	Also in Germany a new version of the show started: Big Brother - Das Dorf (Big Brother - The Village). It was the sixth season and started the same day season 5 ended. This was the first version supposed to run for years (without a predetermined end). It was set in a small artificial village including a church tower, a marketplace, 3 houses, 3 working areas (farm, car garage, dressmaking and later a small hotel, where celebrities from the real world could move into), a matcharena, a pub and a fitness room. The season ended after 363 days in February 2006 because of low ratings. In season seven RTL II switched back to a traditional version.


            	The Voice Graph system in BB Argentina, BB Australia & BB Germany.


            	The fourth Greek season introduced a new element: the mother. In Big Mother nine housemates take part in the game with their mothers, with whom they must coexist during the contest. The "mamas" were not able to win the prize but they would stay with their children until their eviction. However, this proved to be a failure with the show's audience and the show switched back to the traditional Big Brother format in mid-season.


            	Introduced in the fifth season of the American series, several countries have included twins, and in some cases triplets, in their shows. Series that have used Housemates who are twins or triplets are:

              
                	USA, 2004, Adria Montgomery-Klein and Natalie Montgomery-Carroll, 7th (Natalie) and 8th (Adria) Evicted, Used Name: "Adria".


                	Australia, 2005, David and Greg Matthew, 14th Evicted (David) and Winner (Greg, although the prize money was split), Used Name: "Logan" (Middle name of both Twins).


                	Bulgaria, 2006, Lyubov, Nadejda, and Vyara Stancheva, 7th (Nadejda) and 9th (Vyara) Evicted, Winner (Lyubov), Used Name: "Vyara".


                	UK, 2007, Amanda and Sam Marchant, 2nd Place (Both were treated separately until Day 68 when they became one).


                	France, 2007, Marjorie, Cyrielle and Johanna Bluteau, Winner (Marjorie, as she was the only one eligible for the grand prize).


                	Spain, 2007, Conchi and Pamela De Los Santos, 2nd Place, Used Name: "Rosa".


                	Poland, 2007, Aneta and Martyna Bielecka, 4th Evicted (They were discovered as twins), Used Name: "Martyna".

              

            


            	The seventh season of Big Brother Australia focused upon environmental issues, the house fitted with rainwater tanks and a majority of the furniture being built entirely from recycled materials.

          


          


          Special editions of Big Brother


          


          Big Brother VIP / Celebrity Big Brother


          The Big Brother format has been adapted in some countries in that the housemates are locally known celebrities. These shows are called Celebrity Big Brother or Big Brother VIP, depending on where the series is. In some countries, the prize money normally awarded to the winning housemate is donated to a charity, and all celebrities are paid to appear in the show as long as they do not voluntarily leave before their eviction or the end of the series. The rest of the format rules are almost the same as the ones from the original version, although in many occasions they are not so strict due to the exceptional character of the program. The series has been a prime-time hit in many countries and was aired for the first time in 2000, in the Netherlands.


          
            	A second variant appeared in the Netherlands in 2006: Hotel Big Brother. A group of celebrity hoteliers and a Big Boss run a hotel, collecting money for charity without nominations, evictions or winner.

          


          
            	A third variant appeared in the UK in early 2008: Big Brother: Celebrity Hijack, replacing the 2008 edition of Celebrity Big Brother. Instead of the celebrities playing the role of housemates, the celebrities will in fact become Big Brother himself. The celebrities create tasks, hold nominations, etc. with the help of Big Brother. The housemates of the show are considered by the producers "Britain's most exceptional and extraordinary" 18-21 year olds. The prize for the winner of the series was 50,000.

          


          


          Other editions


          The Big Brother format has been extensively modified in some countries, most often to the point where the housemates are either teenagers or housemates from previous seasons. The winners of these seasons are often eligible to win the prize for themselves, unlike most of the celebrity edition versions.


          
            	Big Brother: Ty wybierasz (Big Brother: You Decide - Poland, season 1: 13 days; season 2: 7 days). A group of people -10 in season 1 and 6 in season 2- living together and competing for a pair of spots in the next regular season. It was made before the first two main Big Brother seasons. Without nominations or evictions.


            	Big Brother, Tilbake I Huset (Big Brother, Back In The House - Norway, 9 days). The BB1 Norway housemates living together again. They also welcome 4 new housemates, who are competing for a spot in the next regular season. Without nominations or evictions.


            	Big Brother Stjrnveckan (Big Brother, Week Of Stars - Sweden, 6 days); Big Brother, Reality All Star (Denmark, 32 days). Season with contestants from several reality shows, including Big Brother.


            	Big Brother Panto (United Kingdom, 11 days). Housemate from previous series spent time in the Big Brother House in order to perform a pantomime at the end of the series.


            	Teen Big Brother (United Kingdom, 10 days; Philippines, 42 days). Teenage housemates competing in a BB house.


            	Big Brother: All-Stars (Belgium, 21 days; United States, 72 days). Big Brother where all the housemates come from previous seasons of the contest.


            	Veliki Brat: Generalna Proba (Big Brother Try Out - Serbia, 7 days). Twelve Serbian contestants competing for a spot in the next Big Brother Balkans season. Without nominations or evictions.


            	Big Brother: The Housemates Strike Back (Bulgaria). Big Brother brought together Housemates from all Big Brother and VIP Brother seasons in Bulgaria and gave them their last task - to destroy the House. The new Housemates will be living in a new one.

          


          Also, there are a series of pre-seasons with the only objective of testing the house. A group of celebrities or journalists living together in the house during a few days. No competition nor winner. It has been made in Argentina, Bulgaria, Czech Republic, Germany, Mexico, Pacific, Philippines, Spain and many other countries. In some cases, it is not broadcast) eg UK .



          


          Big Brother series


          
            
              	Region/Country

              	Local Title

              	Network

              	Winners

              	Main Presenters
            


            
              	
                [image: Flag of Zimbabwe]

                African Continent

              

              	Big Brother Africa

              Season 2 website

              	M-Net

              	
                Season 1, 2003: [image: Flag of Tanzania] Richard Dyle Bezuidenhout


              

              	
                Season 1:Mark Pilgrim

                Season 2:Kabelo "KB" Ngakane

              
            


            
              	[image: Flag of Albania]Albania

              	Big Brother

              	Top Channel

              	
                Season 1, 2008: Upcoming season

              

              	TBA
            


            
              	[image: Flag of Argentina]Argentina

              	
                Gran Hermano (Big Brother)

                Official website

              

              	Telefe

              	
                Season 1, 2001: Marcelo Corazza

                Season 2, 2001: Roberto Parra

                Season 3, 2002-2003: Viviana Colmenero

                Season 4, 2007: Marianela Mirra

                Season 5, 2007: Esteban Morais

                Season 6, February 2008: Upcoming Season

              

              	
                Soledad Silveira (2001-2003)

                Jorge Rial (2007) Unknown (2008)

              
            


            
              	
                Gran Hermano Famosos (VIP)


                Official website

              

              	Telefe

              	
                Season 1, 2007: Diego Leonardi

              

              	Jorge Rial
            


            
              	[image: Flag of Australia]Australia

              	Big Brother Australia

              Official website

              	Network Ten

              TV 2 (New Zealand)

              	
                Season 1, 2001: Ben Williams

                Season 2, 2002: Peter Corbett

                Season 3, 2003: Regina Bird

                Season 4, 2004: Trevor Butler

                Season 5, 2005: Greg Mathew

                Season 6, 2006: Jamie Brooksby

                Season 7, 2007: Aleisha Cowcher

                Season 8, 2008: Upcoming Season

              

              	
                Gretel Killeen (2001-2007)

                Kyle Sandilands and Jackie O (2008-)

              
            


            
              	Celebrity Big Brother

              	Network Ten

              	Season 1, 2002: Dylan Lewis

              	Gretel Killeen
            


            
              	[image: Flag of Belgium]Belgium

              	
                Big Brother

                Official website

              

              	Kanaal Twee

              	
                Season 1, 2000: Steven Spillebeen

                Season 2, 2001: Ellen Dufour

                Season 3, 2002: Kelly Vandevenne

                Season 4, 2003: Kristof van Camp

                Season 5, 2006: Kirsten Janssens

                Season 6, 2007: Diana Ferrante

              

              	Walter Grootaers
            


            
              	Big Brother VIPs

              Official website

              	VTM

              Kanaal Twee

              	
                Season 1, 2001: Sam Gooris

                Season 2, 2006: Pim Symoens

              

              	
            


            
              	Big Brother All Stars

              	Kanaal Twee

              	
                Season 1, 2003: Heidi Zutterman

              

              	
            


            
              	[image: Flag of Brazil]Brazil

              	Big Brother

              Official website

              	Rede Globo

              	
                Season 1, 2002: Klber de Paula

                Season 2, 2002: Rodrigo Leonel Fraga

                Season 3, 2003: Dhomini Ferreira

                Season 4, 2004: Cida da Silva

                Season 5, 2005: Jean Wyllys

                Season 6, 2006: Mara Viana

                Season 7, 2007: Diego Bissolati Gasques

                Season 8, 2008: Current season

              

              	Pedro Bial
            


            
              	[image: Flag of Bulgaria]Bulgaria

              	Big Brother

              Official website

              	NTV

              	
                Season 1, 2004-2005: Zdravko Vasilev

                Season 2, 2005: Miroslav Atanasov

                Season 3, 2006: Lyubov Stancheva

                Season 4, 2008: Upcoming season

              

              	Niki Kunchev (2004-) and Evelina Pavlova (2004-2005)
            


            
              	VIP Brother

              Official website

              	NTV

              	
                Season 1, 2006: Konstantin Slavov

                Season 2, 2007: Hristina Stefanova

                Season 3, 2008: Upcoming season

              

              	Niki Kunchev (2006-) and Evelina Pavlova (2006).
            


            
              	[image: Flag of Canada]Canada

              	Loft Story

              Official website

              	TQS

              	
                Season 1, 2003: Julie Lemay & Samuel Tissot

                Season 2, 2006: Mathieu Baron & Stphanie Blanger

                Season 3, 2006: Jean-Philippe Anwar & Kim Rusk

                Season 4, 2007: Mathieu Surprenant

                Season 5, 2008: Upcoming season


              

              	Virginie Coossa
            


            
              	[image: Flag of Colombia]Colombia

              	Gran Hermano

              	Caracol TV

              	
                Season 1, 2003: Mnica Tejn

              

              	Adriana Arango

              Carlos Calero
            


            
              	[image: Flag of Croatia]Croatia

              	Big Brother

              Official website

              	RTL

              	
                Season 1, 2004: Saa Tkalčević

                Season 2, 2005: Hamdija Seferović

                Season 3, 2006: Danijel Rimanić

                Season 4, 2007: Vedran Lovrenčić


              

              	
                Season 1, 2004: Daria Knez

                Season 2-4, 2005-2007: Antonija Blaće


              
            


            
              	[image: Flag of the Czech Republic]Czech Republic

              	Big Brother

              Velk Bratr

              Official website

              	TV NOVA

              	
                Season 1, 2005: David n

              

              	
            


            
              	[image: Flag of Denmark]Denmark

              	Big Brother


              	TV Danmark

              	
                Season 1, 2001: Jill Liv Nielsen

                Season 2, 2001: Carsten B. Berthelsen

                Season 3, 2003: Johnni Madsen

              

              	Lisbeth Janniche
            


            
              	Big Brother VIP

              	TV Danmark

              	
                Season 1, 2003: Thomas Bickham

              

              	Lisbeth Janniche
            


            
              	Big Brother Reality All Stars

              	TV Danmark

              	
                Season 1, 2004: Jill Liv Nielsen (Big Brother)

              

              	Lisbeth Janniche
            


            
              	[image: Flag of Ecuador]Ecuador

              	Gran Hermano

              	Ecuavisa

              	
                Season 1, 2003: David Burbano

              

              	
            


            
              	[image: Flag of Finland]Finland

              	
                Big Brother Finland

                Official website

              

              	SubTV

              	
                Season 1, 2005: Perttu Sirvi

                Season 2, 2006: Sari Nygren

                Season 3, 2007: Sauli Koskinen

                Season 4, 2008: Upcoming Season

              

              	
                Vappu Pimi and Mari Kakko (2005-2006)

                Vappu Pimi and Janne Kataja (2007-)

              
            


            
              	[image: Flag of France]France

              	Loft Story

              	M6

              	
                Season 1, 2001: Christophe Mercy & Loana Petrucciani

                Season 2, 2002: Karine Delgado & Thomas Saillofest


              

              	Benjamin Castaldi
            


            
              	
                Secret Story

                Official Website

              

              	TF1

              	
                Season 1, 2007: Marjorie, Cyrielle and Johanna Bluteau ("Les Triples")


                Season 2, 2008: Upcoming season


              

              	Benjamin Castaldi
            


            
              	[image: Flag of Germany]Germany

              	
                Big Brother

                Official website

              

              	
                RTL

                RTL II

                Tele5

                Premiere

                9Live

              

              	
                Season 1, 2000: John Milz

                Season 2, 2000: Alida Kurras

                Season 3, 2001: Karina Schreiber

                Season 4, 2003: Jan Geilhufe

                Season 5, 2004-2005: Sascha Sirtl

                Season 6, 2005-2006: Michael Knopf

                Season 7, 2007: Michael Carstensen

                Season 8, 2008: Upcoming Season

              

              	
                Percy Hoven (2000)

                Sophie Rosentreter (2000)

                Oliver Geien (2000-2001)

                Aleks Bechtel (2000-2003)

                Ruth Moschner (2004-2005)

                Oliver Petszokat (2004-2006)

                Charlotte Karlinder & Jrgen Milski (2007 & 2008)

                Miriam Pielhau (2008)

              
            


            
              	[image: Flag of Greece]Greece

              	
                Big Brother

                The Wall

                Big Mother


              

              	ANT1

              	
                Season 1, 2001: Giorgos Triantafyllidis

                Season 2, 2002: Alexandros Moskhos

                Season 3, 2003: Thodores Jspgloy

                Season 4, 2005: Nikos Papadopoulos

              

              	
                Andreas Mikroutsikos (2001-2002)

                Tatiana Stefanidou (2005)

              
            


            
              	[image: Flag of Hungary]Hungary

              	Big Brother

              Nagy Testvr


              	TV2

              	
                Season 1, 2002: va Prknyi

                Season 2, 2003: Zsfi Horvth

              

              	Claudia Liptai & Attila Till
            


            
              	Big Brother VIP

              	TV2

              	
                Season 1, 2003: No Winner

                Season 2, 2003: No Winner

                Season 3, 2003: No Winner

              

              	Claudia Liptai & Attila Till
            


            
              	[image: Flag of Italy]Italy

              	
                Grande Fratello

                Official website

              

              	Canale 5

              	
                Season 1, 2000: Cristina Plevani

                Season 2, 2001: Flavio Montrucchio

                Season 3, 2003: Floriana Secondi

                Season 4, 2004: Serena Garitta

                Season 5, 2005: [image: Flag of Israel] Jonathan Kashanian

                Season 6, 2006: Augusto De Megni

                Season 7, 2007: Milo Coretti

                Season 8, 2008: Current Season

              

              	
                Daria Bignardi (2000-2001)

                Barbara D'Urso (2003-2004)

                Alessia Marcuzzi (2006)


              
            


            
              	[image: Flag of India]India

              	Bigg Boss

              Official website

              Official website

              	SET

              	
                Season 1, 2006-2007: Rahul Roy

                Season 2, 2008: Upcoming season

              

              	Arshad Warsi
            


            
              	[image: Flag of Mexico]Mexico

              	
                Big Brother Mxico

                Official website

              

              	Televisa

              	
                Season 1, 2002: Roco Crdenas

                Season 2, 2003: Silvia Irabien

                Season 3, 2005: Evelyn Nieto


              

              	
                Adela Micha (2002-2003)

                Vernica Castro (2005)

              
            


            
              	Big Brother VIP

              	Televisa

              	
                Season 1, 2002: Galilea Montijo

                Season 2, 2003: Omar Chaparro

                Season 3.1, 2004: Eduardo Videgaray

                Season 3.2, 2004: Roxanna Castellanos

                Season 4, 2005: Sasha Skol

              

              	
                Vctor Trujillo (2002)

                Vernica Castro (2003-2005)

              
            


            
              	
                [image: Flag of Tunisia]

                Middle East

              

              	
                Big Brother

                الرئيس

                (The Boss)


              

              	MBC

              	
                Season 1, 2004: Discontinued

              

              	
            


            
              	[image: Flag of the Netherlands]Netherlands

              	
                Big Brother

                Official website

              

              	
                Veronica

                Yorin

                Talpa

              

              	
                Season 1, 1999: Bart Spring in 't Veld

                Season 2, 2000: Bianca Hagenbeek

                Season 3, 2001: Sandy Boots

                Season 4, 2002: Jeanette Godefroy

                Season 5, 2005: Joost Hoebink

                Season 6, 2006: Jeroen Visser


              

              	
                Rolf Wouters (1999)

                Daphne Deckers (1999)

                Esther Duller (2000)

                Beau Van Erven Doren (2000)

                Patty Brard (2001)

                Martijn Krabb (2002)

                Ruud de Wild (2005)

                Bridget Maasland (2005-2006)

              
            


            
              	Big Brother VIPs

              Hotel Big Brother

              Official website

              	Veronica

              Talpa

              	
                Season 1, 2000: No winner

                Season 2, 2006: No winner

              

              	
                Caroline Tensen (2006)

              
            


            
              	[image: Flag of Nigeria]Nigeria

              	
                Big Brother Nigeria

                Official website

              

              	M-Net

              	Season 1, 2006: Katung Aduwak

              	Olisa Adibua & Michelle Dede
            


            
              	[image: Flag of Norway]Norway

              	
                Big Brother Norge

                Official website

              

              	TVN

              	
                Season 1, 2001: Lars Joakim Ringom

                Season 2, 2002: Veronica Agnes Roso

                Season 3, 2003: Eva Lill Baukhol

              

              	
                Arve Juritzen (2001-02)

                Trygve Rnningen (2003)

              
            


            
              	Big Brother: Tilbake I Huset

              	TVN

              	Season 1, 2001: Leena Brekke

              	Arve Juritzen
            


            
              	
                [image: Flag of Peru]

                Pacific Region

              

              	
                Gran Hermano del Pacfico

                Official website

              

              	
                Telesistema (Ecuador)

                RedTV (Chile)

                ATV (Peru)

              

              	Season 1, 2005: [image: Flag of Ecuador] Juan Sebastin Lpez

              	lvaro Garca
            


            
              	[image: Flag of the Philippines]Philippines

              	
                Pinoy Big Brother

                Official website

              

              	ABS-CBN

              	
                Season 1, 2005: Nene Tamayo

                Season 2, 2007: Beatriz Saw

                Season 3, 2008: Upcoming Season

              

              	Toni Gonzaga
            


            
              	Pinoy Big Brother: Celebrity Edition

              Official website

              	ABS-CBN

              	
                Season 1, 2006: Keanna Reeves

                Season 2, 2007-08: Ruben Gonzaga

              

              	Toni Gonzaga
            


            
              	
                Pinoy Big Brother: Teen Edition

                Official website

              

              	ABS-CBN

              	
                Season 1, 2006: [image: Flag of the People's Republic of China] Kim Chiu

                Season 2, 2008: Upcoming Season

              

              	Mariel Rodriguez
            


            
              	[image: Flag of Poland]Poland

              	
                Big Brother

                Wielki Brat

                Official website

              

              	
                TVN

                TV4

              

              	
                Season 1, 2001: Janusz Dzięcioł

                Season 2, 2001: Marzena Wieczorek

                Season 3, 2002: Piotr Borucki

                Season 4.1, 2007: Jolanta Rutowicz

                Season 5, 2008: Upcoming season


              

              	
                Martyna Wojciechowska (2001-2002)

                Grzegorz Miecugow (2001)

                Andrzej Sołtysik (2001-2002)

                Karina Kunkiewicz (2007)

                Kuba Klawiter (2007)

              
            


            
              	Big Brother: Ty wybierasz

              	TVN

              	
                Season 1, 2001: Małgorzata Maier & Sebastian Florek

                Season 2, 2001: Barbara Knap & Jakub Jankowski

              

              	
                Martyna Wojciechowska

                Grzegorz Miecugow

              
            


            
              	[image: Flag of Portugal]Portugal

              	Big Brother

              O Grande Irmo

              	TVI

              	
                Season 1, 2000-2001: Z Maria Povinho

                Season 2, 2001: Henrique Guimares

                Season 3, 2001: Catarina Eufmia

                Season 4, 2003: Nando Geraldes


              

              	Teresa Guilherme
            


            
              	Big Brother Famosos

              	TVI

              	
                Season 1, 2002: Ricardo Vieira

                Season 2, 2002: Vtor Norte

              

              	Teresa Guilherme
            


            
              	[image: Flag of Romania]Romania

              	
                Big Brother

                Fratele Cel Mare

                Official website

              

              	Prima TV

              	
                Season 1, 2003: Soso Joi

                Season 2, 2004: Iustin Popovici

              

              	
                Andreea Raicu

                Virgil Ianțu

              
            


            
              	[image: Flag of Russia]Russia

              	
                большой брат

                (Big Brother)

                Official website

              

              	TNT

              	Season 1, 2005: Anastasia Yagaylova

              	Ingeboga Dapkunaite
            


            
              	
                [image: Flag of Sweden]

                Scandinavian Peninsula

              

              	
                Big Brother

                Official Swedish website

                Official Norwegian website

              

              	
                Kanal5 (Sweden)

                TVN (Norway)

              

              	
                Season 1, 2005: [image: Flag of Sweden] Jessica Lindgren

              

              	
                Brita Mystad Engseth (Norway)

                Adam Alsing (Sweden) (2005)

              
            


            
              	Second Life

              	Big Brother Second Life

              	World Wide Web

              	Season 1, 2006: Madlen Flint

              	
            


            
              	[image: Flag of Slovakia]Slovakia

              	Big Brother Sboj

              	TV Markza

              	Season 1, 2005: Richard Tkč

              	
            


            
              	[image: Flag of Slovenia]Slovenia

              	
                Big Brother

                Official website

              

              	Kanal A

              	
                Season 1, 2007: [image: Flag of Australia] Andrej Novak

                Season 2, 2008: Upcoming Season

              

              	Nina Osenar
            


            
              	[image: Flag of South Africa]South Africa

              	Big Brother South Africa

              	M-Net

              	
                Season 1, 2001: Ferdinand Rabie

                Season 2, 2002: Richard Cawood

              

              	
                Mark Pilgrim

                Gerry Rantseli

              
            


            
              	Celebrity Big Brother

              	M-Net

              	
                Season 1, 2002: Bill Flynn

              

              	
                Mark Pilgrim

                Gerry Rantseli

              
            


            
              	[image: Flag of Spain]Spain

              	
                Gran Hermano

                Official website

              

              	Telecinco

              	
                Season 1, 2000: Ismael Beiro

                Season 2, 2001: [image: Flag of Brazil] Naiala Melo

                Season 9, 2007: Judit Iglesias

                Season 10, 2008: Upcoming Season

              

              	
                Mercedes Mil (2000-2002, 2003-)

                Pepe Navarro (2002)

              
            


            
              	
                Gran hermano VIP

                Official website

              

              	Telecinco

              	
                Season 1, 2004: [image: Flag of Mexico] Ivonne Armand

              

              	Jess Vzquez
            


            
              	[image: Flag of Sweden]Sweden

              	Big Brother Sverige

              Official website

              	Kanal5

              	
                Season 1, 2000: Angelica Freij

                Season 2, 2002: Ulrica Andersson

                Season 3, 2003: Danne Srensen

                Season 4, 2004: Carolina Gynning

              

              	
                Adam Alsing (2000-2004)

                Viktoria Tolstoy

              
            


            
              	Big Brother Stjrnveckan

              	Kanal5

              	
                Season 1, 2002: Anki Lundberg (Baren)

              

              	Adam Alsing
            


            
              	[image: Flag of Switzerland]Switzerland

              	Big Brother Schweiz

              	TV3

              	
                Season 1, 2000: Daniela Kanton

                Season 2, 2001: Christian Ponleitner

              

              	
                Daniel Fohrler (2000)

                Karin Lanz (2000)

                Eva Wannemacher (2001)

                Yves Schifferle (2001)

              
            


            
              	[image: Flag of Thailand]Thailand

              	Big Brother Thailand

              Official website

              	iTV

              	
                Season 1, 2005: Nipon Perktim

                Season 2, 2006: Arisa Sonthirod

              

              	Saranyu Vonkarjun
            


            
              	[image: Flag of the United Kingdom]United Kingdom

              	
                Big Brother

                Official website

              

              	
                Channel 4

                Channel 4 +1

                S4C (Wales)

                E4


              

              	
                Series 1, 2000: [image: Flag of Nigeria] Brian Belo

                Series 9, 2008: Upcoming Series

              

              	Davina McCall
            


            
              	Celebrity Big Brother

              	BBC One

              Channel 4

              E4

              S4C (Wales)

              	
                Series 1, 2001: [image: Flag of India] Shilpa Shetty


              

              	Davina McCall
            


            
              	
                Teen Big Brother

                Official website

              

              	
                Channel 4

                E4

                S4C

              

              	Series 1, 2003: [image: Flag of Ireland] Paul Brennan

              	Dermot O'Leary
            


            
              	Panto Big Brother

              	Channel 4

              E4

              S4C (Wales)

              	Series 1, 2004: No Winner

              	Jeff Brazier
            


            
              	Big Brother: Celebrity Hijack

              	
                E4


                Channel 4

                Channel 4 +1

                S4C (Wales)


              

              	Series 1, 2008:[image: Flag of Scotland] John Loughton

              	Dermot O'Leary
            


            
              	[image: Flag of the United States]United States

              	
                Big Brother

                Official website

              

              	
                CBS

                Global (Canada)

                E4

              

              	
                Season 1, 2000: Eddie McGee

                Season 2, 2001: Will Kirby

                Season 3, 2002: Lisa Donahue

                Season 4, 2003: Jun Song

                Season 5, 2004: Drew Daniel

                Season 6, 2005: Maggie Ausburn

                Season 8, 2007: Dick Donato

                Season 9, 2008: Upcoming season

              

              	Julie Chen
            


            
              	
                Big Brother: All-Stars

                Official website

              

              	
                CBS

                Global (Canada)

              

              	
                Season 7, 2006: Mike "Boogie" Malin

              

              	Julie Chen
            


            
              	
                [image: Flag of Serbia]

                Western Balkans

              

              	
                Veliki brat

                Official website

              

              	
                Pink BH (Bosnia-Herzegovina)

                Pink M (Montenegro)

                B92 (Serbia)

              

              	
                Season 1, 2006: [image: Flag of Serbia] Ivan Ljuba

                Season 2, 2007: Discontinued


              

              	
                Marijana Micic

                Ana Mihajlovski

              
            


            
              	Veliki Brat Proba

              	B92

              	
                Season 1, 2006: [image: Flag of Serbia] Marko Miljković

              

              	Marijana Micic
            


            
              	Veliki Brat VIP

              	
                Pink BH (Bosnia-Herzegovina)

                Pink M (Montenegro)

                B92 (Serbia)

              

              	
                Season 1, 2007: [image: Flag of Serbia] Saa Ćurčić


              

              	Ana Mihajlovski
            

          


          


          Big Brother Subtitles


          These are some of the subtitles of Big Brother shows around the world. These are not the local title of the show.


          
            
              	Region / Country

              	Season

              	Subtitle
            


            
              	[image: Flag of Belgium]Belgium

              	3

              	Big Brother Anders
            


            
              	5

              	Zero Privacy
            


            
              	6

              	Zero Privacy
            


            
              	[image: Flag of Croatia]Croatia

              	1

              	Vidi sve (Sees Everything)
            


            
              	2

              	Gola istina (Naked Truth)
            


            
              	3

              	Do kraja (To The End)
            


            
              	4

              	Bez milosti! (No Mercy!)
            


            
              	[image: Flag of Germany]Germany

              	4

              	The Battle
            


            
              	6

              	Das Dorf (The Village)
            


            
              	[image: Flag of Greece]Greece

              	3

              	The Wall
            


            
              	4

              	Big Mother
            


            
              	[image: Flag of the Netherlands]Netherlands

              	3

              	The Battle
            


            
              	[image: Flag of Norway]Norway

              	3

              	The Wall
            


            
              	[image: Flag of Poland]Poland

              	3

              	Bitwa (The Battle)
            


            
              	[image: Flag of Serbia]Serbia

              	2

              	Očekuj neočekivano (Expect the Unexpected)
            


            
              	[image: Flag of Spain]Spain

              	VIP

              	El Desafo (The Challenge)
            


            
              	[image: Flag of the United Kingdom]UK

              	5

              	Big Brother Gets Evil
            


            
              	7

              	Big Brother Gets Twisted
            


            
              	[image: Flag of the United States]US

              	4

              	The X-Factor
            


            
              	5

              	Project DNA - Do Not Assume
            


            
              	6

              	Summer Of Secrets
            


            
              	7

              	All-Stars
            

          


          


          Big Brother Incidents


          There have been a few incidents from different countries involving Big Brother contestants, the show, and the way the program is run in general.


          


          Australia


          In Big Brother 6, two housemates, Ashley (real name Michael Cox) and John (Michael Bric), were removed from the house for allegedly sexually assaulting a female housemate, Camilla Severi, in a season of the series that had already attracted significant controversy. Following the incident the live feed was temporarily replaced by an old UpLate update of the housemates completing their football task, continuously looped, and the forums on the Big Brother website were removed. Queensland Police were shown the relevant footage but opted not to conduct a criminal investigation. Camilla finished runner-up for the series. Subsequent to this incident former housemate Rita Lazzarotto reported that she had been subjected to a similar incident during her time in the Big Brother house in the 2005 series.


          Australian Prime Minister John Howard asked for Big Brother to be canceled, saying, "Here's a great opportunity for Network Ten to do a bit of self-regulation and get this stupid program off the air"; Leader of the Opposition Kim Beazley and Senator Steve Fielding supported this view. Queensland Premier Peter Beattie argued that the show employed many Australians in production and that, because of the already diminished size of the Australian television industry, the show should continue.


          


          Brazil


          Big Brother 3 began on January 14, 2003, and caused controversy. Among the participants was Miss Brazil 2002, Joseane. Rules of the Miss Brazil contest forbid participation of married women, and when Joseane participated, she stated she was single. With her exposure in BBB, some magazines discovered she was married even before winning the beauty contest. Once the marriage was proven, Joseane was stripped of her crown, and Thaisa Tomsem was crowned Miss Brazil 2002. Also, participant Dilson, not knowing Joseane was married, tried to start a romantic relationship with her during the show. Due to her refusals, he felt unmotivated and left the show voluntarily. Participant Harry replaced him at February 26, and became the first participant not to enter the show on its first day.


          


          Portugal


          In Big Brother 1 housemate Marco kicked fellow housemate Snia in the stomach - this led to his ejection from the Big Brother house for aggressive behaviour.


          


          United Kingdom


          During Big Brother 4 there was a bomb scare. At 7:58 on Day 43, Big Brother asked all housemates to go to the boys bedroom until further notice because of a security alert inside the studios. The staff had left 20 minutes earlier, except for senior members of the production team who watched the housemates from behind the mirrors. The Big Brother gallery was unmanned after police advised staff to leave the house. At 8:43, Police advised the house be evacuated. But since the gallery was unmanned, Big Brother had no method of communicating with the house, so staff had to enter. Senior members of the production team lead the housemates out via the camera runs, and they were taken to a secure area on the perimeter of the studio complex with 2 chaperones and 4 security guards. At 12:49am, the housemates were allowed to return after police gave the all clear. The eviction took place the following day.


          In Big Brother 5, on what is commonly referred to as 'Fight Night', volatile ex-housemates Emma Greenwood and Michelle Bass returned to the Big Brother house after a fake eviction. Some of the housemates were extremely displeased, and after a series of arguments, Greenwood and Bass along with Jason Cowan, Marco Sabba, eventual winner Nadia Almada, Vanessa Nimmo and Victor Ebuwa became involved in an aggressive brawl. Viewers of live streaming called the police to inform them of the violent activity and, for the first time in the show's history, on-set security guards were called into the house to break up the arguments.


          Big Brother 6, Throughout this series there was much discussion of housemates influencing other housemates nomination. Makosi claimed that Derek had told her to turn off her microphone to discuss nominations and that Derek wrote two S's on her toes. Later on in the series Craig and Derek accused Vanessa of writing initials on their feet, however this was never proven. Big Brother 6 was also heavily criticised for the amount of nudity shown on the show; after a midnight "romp" in the pool housemate Makosi Musambasi claimed to have conceived Anthony Hutton's child and asked for a pregnancy test. In addition housemate Kinga Karolczak masturbated herself with a wine bottle in the garden.


          In Celebrity Big Brother 4, housemate Pete Burns claimed that his coat was made from gorilla skin; after viewers called in to Ofcom, police removed the coat for testing. Ownership of products made from gorilla is illegal in the UK without a licence. Tests found the coat was in fact made of Colobus monkeys, another endangered species. As a result the case was passed to the Crown Prosecution Service who determined that the pelts used to make the coat were imported before 1975 (when it became illegal to import Colobus fur) and as such did not press charges. This greatly upset animal rights campaigners.


          Big Brother 7 came under criticism when critics claimed that Big Brother had deliberately put unstable people into the house. Housemate Shahbaz Chauhdry referred to himself as a "Paki poof" in his audition video, upsetting the British Asian community. He also threatened to commit suicide as well as stealing all the food out of the kitchen. He decided to walk on day 4 and admitted that he was mentally unstable. 7 days into the show, housemate Dawn Blake received a message in the house from her family, via Big Brother, saying "your sister is ill". This turned out to be a code message that Dawn had organised with her family before entering the Big Brother House, that the family promised they would send to her in the house if any newspapers, magazines or other media had made disparaging comments or judgements about Dawn in the outside world, so that Dawn could then leave. Dawn let her housemates know about this to some extent when she was heard whispering to them "I have a code". The producers of the show eventually caught on and although Dawn said she was leaving anyway, when she was called to the Diary Room the following day Big Brother told her that she had broken a major rule by being in contact with the outside world, and that she was being ejected from the house. When the housemates were made aware of Dawn's rule-breaking and ejection from the house, they surmised that any person who goes into the Big Brother house is going to have both good and bad comments made about them by the media and public, and that Dawn was nave to enter the house in the first place if this was not her expectation. The public were given the opportunity to vote a previously evicted member back into the house. Thousands of complaints were made following Nikki's return to the house claiming that Channel 4 had misled the public when she had been voted out of the house originally. ICSTIS ruled Channel 4 had breached its code and imposed 50,000 'administrative charges'.


          In Celebrity Big Brother 5, a worldwide debate was created by housemates Jade Goody (who had appeared on the non-celebrity version of the show four years previously), singer Jo O'Meara and model Danielle Lloyd. The row was sparked when alleged racist comments were made about Bollywood actress Shilpa Shetty, who was also a housemate in the show. A record number of 45,000 complaints were recorded for the unfair behaviour, bullying and racism in the UK Big Brother House, with protests across India. The then Chancellor of the Exchequer (Now Prime Minister) Gordon Brown, visiting India at the time, found himself answering questions on Big Brother throughout his trip, and a wider debate on racism in the UK was raised by the media. The 3 housmates involved were not removed from the house, and faced eviction in the normal way, although during Jade's eviction, no crowd was present. For all 3, the normally lighthearted eviction interview was serious in tone, and began by showing clips of international news bulletins and newspaper front pages. Shilpa emerged as the winner of Celebrity Big Brother 2007. Following the incident, Channel 4 was heavily criticized by Ofcom for not acting quickly enough, and was forced to apologize on air three times. See also Celebrity Big Brother racism controversy.


          In Big Brother 8, the next regular series after the race row back in January, housemate Emily Parr was removed from the house hours after using the word " nigger" towards housemate Charley Uchea. This swift action was seen as a sign from the producers that they have learned from the criticism following the Shilpa Shetty incident. During the series, the fire alarm sounded resulting in the housemates having to evacuate the building via the fire exit in the bedroom. After waiting at the security gate, they were told that everywhere had been checked and that it was safe to re-enter the house.


          January 2008 saw the replacement for Celebrity Big Brother, Big Brother Celebrity Hijack. Talented housemates (all aged 19 to 21) replaced the usual celebrity line-up and the celebrities 'became' Big Brother for days at a time. The series was shown on E4 instead of Channel 4. 'Hijackers' included US comic Joan Rivers, previous Big Brother's Big Mouth presenter Russell Brand, ex-footballer Ian Wright and Little Britain star Matt Lucas. Dermot O'Leary hosted both Big Brother's Little Brother and the eviction shows, previously presented by Davina McCall. The format seemed popular with the general public and helped restore the show's reputation.


          


          United States


          In Big Brother 2 HouseGuest Justin Sebik was expelled on Day 10 for breaking Big Brother rules. Justin threatened his fellow HouseGuest with physical violence and intimidation, a violation of one of the most serious House rules.


          Julie Chen, host of Big Brother, explained that Justin was given an official warning that such behaviour was not appropriate in the Big Brother house. Justin repeated the warning, proving that he understood the rule. His behaviour included destruction of house property, culminated in a final incident when he and Krista were kissing on the kitchen table and picked up a metal carpet sweeper and said to her "Would you get mad if I cracked you over the head with this?" He swung the carpet sweeper towards Krista but put it down and kissed her. He walked away from her in the kitchen and says "Would you get mad if I killed you?" He picked up a large knife, returned to Krista and while they kissed he placed the knife against her throat. He briefly took the knife away from her throat but with Krista's encouragement returned the knife to her throat and they begun kissing again. As the kiss ends he puts the knife down.


          After a confrontation with the show psychologist, it was decided that Justin would be expelled from the Big Brother house. Krista Stegall later sued CBS over the incident.


          In Big Brother 4 HouseGuest Scott Weintraub was expelled on Day 8 after having a violent outburst in the house relating to the season twist, X-Factor. Scott tossed furniture around the House, delivered an expletive-laden rant, and refused to go to the Diary Room when called. He later apologized to his fellow HouseGuests who were uncomfortable with his actions in the house. Once Scott went to the Diary Room he was removed from the house and expelled.


          In Big Brother 6 HouseGuest Eric and Michael get into a confrontation about Michael talking badly about Eric's family. Earlier in the evening, Rachel who was eavesdropping on Janelle and Michael in the Gold Room overheard Michael make a poor joke about Eric's grandparents to Janelle. Rachel told Eric that she heard them badmouthing his family. Later that night Eric and Ivette are outside discussing the incident when Michael goes outside. Eric provokes Michael who retorts, calling Eric "a midget with a small penis." Eric loses all control going after Michael. The other HouseGuests blocked Eric's attack at Michael. Big Brother intervenes telling Eric to leave the backyard and telling Michael to go to the storage room. Shortly after, Ivette attacks Kaysar and his beliefs, Big Brother intervenes again giving warnings to all HouseGuests. Eric apologizes to his fellow HouseGuests, saying he would never hurt anyone.


          In Big Brother 8 HouseGuest Richard "Evel Dick" came under some controversy for his loud abusive behaviour towards women HouseGuests especially Jen. This culminated in an event in which Dick poured iced tea on Jen's head while she was engaged in an argument with HouseGuests Nick and Dick's daughter Daniele. This led some fans and the National Organization for Women to call for his expulsion from the house. He went on to be the winner of Big Brother 8.


          Another HouseGuest, Amber, who has admitted to a previous addiction to meth, garnered national attention after making what were considered anti-Semitic statements. Hollywood news conglomeration Defamer criticized Amber's sentiments. Notably, aggregate TMZ reported about Amber's remarks, especially those about being able to recognize a Jew by the size of their nose or their last name.


          


          Western Balkans: Serbia


          During the second season on the evening of December 28th, three Evicted Housemates, Stevan Zečević, Zorica Lazić, and Elmir Kuduzović died in a car accident near city of Obrenovac, when the car they were in crushed down into river Vukodraz. The producers of the show made the decision to end the show abruptly with seven remaining Housemates in the house. The housmates were informed of their death. There was no winner, with the choice being made to split the money between all the Housemates.


          


          Near-copies of Big Brother


          There are a number of different formats around the globe that use rules similar to Big Brother:


          The Farm, created by the Swedish producer house Strix. This is the fourth biggest 'people-living-together' reality show on Earth, only exceeded by Star Academy / Operacin Triunfo (France/Spain, 2001, Endemol) broadcast in 52 countries; Survivor (Sweden, 1997, Strix), shown in 65 countries and Big Brother itself.


          
            	Countries: Algeria, Bahrein, Belgium, Chile, Colombia, Croatia, Denmark, Egypt, Estonia, France, Greece, Hungary, Iraq, Ireland, Italy, Jordan, Kuwait, Latvia, Lebanon, Lithuania, Libya, Morocco, Netherlands, Norway, Oman, Palestine, Portugal, Qatar, Saudi Arabia, Slovenia, Spain, Sudan, Sweden, Syria, Tunisia, Turkey, UAE, UK and Yemen.

          


          The Bar, another format from Strix.


          
            	Countries: Argentina, Cambodia, Croatia, Czech Republic, Denmark, Estonia, Finland, Georgia, Greece, Hungary, Latvia, Lithuania, Mexico, Netherlands, Norway, Poland, Portugal, Slovenia, Sweden, Switzerland and Uruguay - Planned.

          


          Endemol format's in cooperation with Strix.



          Protagonistas..., a format from the Spanish producer house GloboMedia, developed by its subsidiary in America, Promofilm. It's a mixture among Big Brother and Star Academy and has had a huge success in different Latin countries, as Chile, Brazil (formerly known as Casa dos Artistas), Venezuela, Colombia or Mexico. It also had its own version in Spain and in the U.S., for the Spanish-speaking market, airing on Telemundo.


          There are also some local formats that in one or other way are similar to Endemol's Big Brother:


          
            	Albania, Kafazi i Arte; Syri Magjik


            	Austria, Taxi Orange


            	Bolivia, Uno Busca


            	Bosnia and Herzegovina, 60 Sati


            	Brazil, Casa dos Artistas


            	Canada, Occupation Double


            	Chile, La Casa


            	Czech Republic VyVolen


            	France, Les Colocataires; Nice People


            	Germany, Concentration Camp; Der Container Exklusiv, Die Burg,I'm a Celebrity... Get Me Out of Here!, Die Alm, Fame Academy


            	Hungary, Val Vilg


            	Indonesia, Penghuni Terakhir


            	Iraq, Bait Beut


            	Ireland, Cabin Fever


            	Israel, Project Y; The Yacht


            	Korea, Twenty Eyes


            	Latvia, Fabrika; Barbarossa


            	Netherlands, De Bus; 7 Plagen; De Gouden Kooi


            	Norway, Singel 24-7


            	Peru, La casa de Gisela; Gran hermano De Chollywood


            	Poland, Dwa Światy, Amazonki, Gladiatorzy, Łysi i blondynki


            	Puerto Rico, 360 Estudio


            	Russia, 12 Negrityat; Dom; Golod; Za Steklom


            	Serbia, Cirkus funtastic voajer


            	Slovakia, VyVolen;


            	Spain, El Bus; Hotel Glamour; La Casa De Tu Vida; Unan1mous, Libertad Vigilada


            	Turkey, Biri Bizi Gzetliyor and Otel


            	UK, Back To Reality, I'm a Celebrity... Get Me Out of Here!, Unanimous, Fame Academy, Shattered


            	U.S., Unan1mous


            	Ukraine, Dom

          


          


          Online Versions


          Shortly following the initial debut of Big Brother and other major reality shows such as Survivor and The Amazing Race, a multitude of Online Reality Games based on Big Brother surfaced on the web in which fans of the show competed against each other. One person would "host" the game, coming up with challenges, twists, etc., and the players cast for the show would communicate via AIM or some other messaging service and would compete in Veto and Head of Household challenges to earn power, much like on the real show. Player(s) would also be evicted each week just like on the show, until there was just a final 2 players remaining. Then a jury of those players voted off immediately before the Final 2 would vote on the winner of the game to whom the title of Big Brother champion would be awarded. These games were extremely popular in the early days of Big Brother, and though their popularity slowly declined over the years, they are still widely played today along with Online Reality Games based off of other reality shows.


          
            Retrieved from " http://en.wikipedia.org/wiki/Big_Brother_%28TV_series%29"
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                  42nd President of the United States
                

              
            


            
              	Inoffice

              January 20, 1993 January 20, 2001
            


            
              	VicePresident

              	Albert Gore, Jr.
            


            
              	Precededby

              	George H. W. Bush
            


            
              	Succeededby

              	George W. Bush
            


            
              	
                


                
                  52nd Governor of Arkansas
                

              
            


            
              	Inoffice

              January 11, 1983 December 12, 1992
            


            
              	Lieutenant

              	Winston Bryant (1983-1991)

              Jim Guy Tucker (1991-1992)
            


            
              	Precededby

              	Frank D. White
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                  50th Governor of Arkansas
                

              
            


            
              	Inoffice

              January 9, 1979 January 19, 1981
            


            
              	Lieutenant

              	Joe Purcell
            


            
              	Precededby

              	Joe Purcell
            


            
              	Succeededby

              	Frank D. White
            


            
              	
                


                
                  Attorney General of Arkansas
                

              
            


            
              	Inoffice

              19771979
            


            
              	Precededby

              	Jim Guy Tucker
            


            
              	Succeededby

              	Steve Clark
            


            
              	
                

              
            


            
              	Born

              	August 19, 1946 (1946-08-19)

              Hope, Arkansas
            


            
              	Politicalparty

              	Democratic
            


            
              	Spouse

              	Hillary Rodham Clinton
            


            
              	Children

              	Chelsea Clinton
            


            
              	Almamater

              	Georgetown University

              University College, Oxford

              Yale Law School
            


            
              	Occupation

              	Lawyer
            


            
              	Religion

              	Baptist
            


            
              	Signature

              	[image: Bill Clinton's signature]
            

          


          William Jefferson "Bill" Clinton (born William Jefferson Blythe III on August 19, 1946) was the forty-second President of the United States of America, serving from 1993 to 2001. He was the third-youngest president, older only than Theodore Roosevelt and John F. Kennedy. He became president at the end of the Cold War, and is known as the first baby boomer president, as he was born in the period after the Second World War.


          Clinton was described as a New Democrat and was mainly responsible for the Third Way philosophy of governance that came to epitomize his two terms as president. His policies, on issues such as the North American Free Trade Agreement, have been described as "centrist." Clinton presided over the longest period of peace-time economic expansion in American history, which included a balanced budget and a federal surplus. His presidency was also quickly challenged. On the heels of a failed attempt at health care reform with a Democratic Congress, Republicans won control of the House of Representatives for the first time in 40 years. In his second term he was impeached by the U.S. House for perjury, but was subsequently acquitted by the United States Senate and completed his term.


          Clinton left office with a 65% approval rating, the highest end-of-presidency rating of any President that came into office after World War II. However, public reaction to the Lewinsky scandal left a mixed impression about his personal character. Since leaving office, Clinton has been involved in public speaking and humanitarian work. He created the William J. Clinton Foundation to promote and address international causes, such as treatment and prevention of HIV/AIDS and global warming. In 2004, he released a personal autobiography, My Life. His wife, Hillary Rodham Clinton, is the junior United States Senator from the state of New York, where they both currently reside, and a Democratic candidate for president in the 2008 election.


          


          Biography


          
            [image: William Jefferson Blythe III in 1950 at age four. Known at the time as Billy, he did not formally adopt his stepfather's name until aged 14.]

            
              William Jefferson Blythe III in 1950 at age four. Known at the time as Billy, he did not formally adopt his stepfather's name until aged 14.
            

          


          


          Early life


          William Jefferson Clinton was born William Jefferson Blythe III in Hope, Arkansas, and raised in Hot Springs, Arkansas. His father was William Jefferson Blythe, Jr., a traveling salesman, who died in a car accident three months prior to the birth of his son. In 1950, his mother, Virginia Dell Cassidy (1923-1994), married Roger Clinton, a partner with his brother in an automobile dealership.


          It was not until Billy (as he was known then) turned 14 that he formally adopted his stepfather's surname of Clinton, although he had assumed use of it prior to that. Clinton has said that he remembers his stepfather as a gambler and an alcoholic who regularly abused his mother and, at times, his half-brother, Roger, Jr.


          


          Education


          In Hot Springs, Clinton attended St. John's Catholic Elementary School, Ramble Elementary School, and Hot Springs High School - where he was an active student leader, avid reader, and musician. He was in the chorus and played the tenor saxophone, winning first chair in the state band's saxophone section. He briefly considered dedicating his life to music, but as he noted in his autobiography My Life:


          
            
              	

              	() Sometime in my sixteenth year I decided I wanted to be in public life as an elected official. I loved music and thought I could be very good, but I knew I would never be John Coltrane or Stan Getz. I was interested in medicine and thought I could be a fine doctor, but I knew I would never be Michael DeBakey. But I knew I could be great in public service.

              	
            

          


          In 1963, two influential moments in Clinton's life contributed to his decision to become a public figure. One was his visit to the White House to meet President John F. Kennedy, as a Boys Nation senator. The other was listening to Martin Luther King's 1963 I Have a Dream speech (which he memorized).


          
            [image: Clinton attended the School of Foreign Service at Georgetown University in Washington D.C., receiving a degree in 1968, during which he ran for President of the Student Council.]

            
              Clinton attended the School of Foreign Service at Georgetown University in Washington D.C., receiving a degree in 1968, during which he ran for President of the Student Council.
            

          


          Clinton was also a member of Youth Order of DeMolay, but he never actually became a Freemason. He is a member of Kappa Kappa Psi's National Honorary Band Fraternity, Inc. With the aid of scholarships, Clinton attended the Edmund A. Walsh School of Foreign Service at Georgetown University in Washington D.C., receiving a Bachelor of Science in Foreign Service (B.S.F.S.) degree in 1968. It was at Georgetown that he interned for Arkansas Senator J. William Fulbright. While in college he became a brother of Alpha Phi Omega and was elected to Phi Beta Kappa.


          Upon graduation he won a Rhodes Scholarship to University College, Oxford where he studied government. He developed an interest in rugby union, playing at Oxford and later for the Little Rock Rugby club in Arkansas. While at Oxford he also participated in Vietnam War protests, including organizing an October 1969 Moratorium event. In later life he admitted to smoking cannabis at the university, but claimed that he "never inhaled".


          After Oxford, Clinton attended Yale Law School and obtained a Juris Doctor ( J.D.) degree in 1973. While at Yale, he began dating law student Hillary Rodham who was a year ahead of him. They married in 1975 and their only child, Chelsea, was born in 1980.


          


          Early political career


          


          Leader of Texas McGovern Presidential Campaign of 1972


          During his study at Yale, Clinton took a job with the McGovern campaign and was assigned to lead McGovern's effort in Texas. He spent considerable time in Dallas, Texas, at the McGovern campaign's local headquarters on Lemmon Avenue where he maintained an office. There, Clinton met and worked with Ron Kirk, who would be elected mayor of Dallas twice, the future governor of Texas Ann Richards, and film director and producer Steven Spielberg.


          


          Governor of Arkansas


          After graduating from Yale Law School, Clinton returned to Arkansas and became a University of Arkansas law professor. A year later, in 1974, he ran for the House of Representatives. The incumbent, John Paul Hammerschmidt, defeated Clinton with 52% of the vote. In 1976, Clinton was elected Attorney General of Arkansas without opposition in the general election.


          
            [image: Clinton, as the newly elected Governor of Arkansas meeting with President Jimmy Carter in 1978.]

            
              Clinton, as the newly elected Governor of Arkansas meeting with President Jimmy Carter in 1978.
            

          


          In 1978, Bill Clinton was elected Governor of Arkansas for the first time; at 32, he was the youngest governor in the country. He worked on educational reform and the infrastructure of Arkansas's roads, but his first term also was fraught with difficulties, including an unpopular motor vehicle tax and citizens' anger over the escape of Cuban refugees (from the Mariel boatlift) detained in Fort Chaffee in 1980. A political maverick, Monroe Schwarzlose of Kingsland in Cleveland County, polled a surprising 31% of the vote against Clinton in the 1980 Democratic gubernatorial primary. Some suggested that Schwarzlose's unexpected voter turnout foreshadowed Clinton's defeat in the general election that year by Republican challenger Frank D. White. As Clinton once joked, he was the youngest ex-governor in the nation's history.


          In 1982, Clinton reclaimed his old job as governor and kept it for another 10 years, helping Arkansas transform its economy and significantly improving the state's educational system. He became a leading figure among the New Democrats. The New Democrats, organized within the Democratic Leadership Council (DLC) were a branch of the Democratic Party that called for welfare reform and smaller government, a policy supported by both Democrats and Republicans. He served as Chair of the National Governors Association from 1986 to 1987, bringing him to an audience beyond Arkansas.


          Clinton made economic growth, job creation and educational improvement high priorities of his administration. He removed the sales tax from medicine for senior citizens and increased the home property tax exemption for the elderly. Clinton was also responsible for some state educational improvement programs, notably more spending for schools, rising opportunities for gifted children, an increase in vocational education, and raising of teachers' salaries.


          Clinton's approach answered conservative criticism during his terms as governor, but personal and business transactions made by the Clintons during this period became the basis of the Whitewater investigation, which dogged his later presidential administration. After very extensive investigation over several years, no indictments were made against the Clintons related to the years in Arkansas.


          


          Campaign for the Democratic nomination


          There was some media speculation in 1987 that Clinton would enter the race for the 1988 Democratic presidential nomination after then- New York Governor Mario Cuomo declined to run and Democratic front-runner Gary Hart left the nomination owing to revelations about marital infidelity.


          [bookmark: .22Boy_Governor.22]


          "Boy Governor"


          Often called the "Boy Governor" at that time because of his youthful appearance, Clinton decided to remain as Arkansas governor and postpone his presidential ambitions until 1992. Clinton then endorsed Massachusetts Governor Michael Dukakis for the nomination. He did, however, give the opening night address at the 1988 Democratic National Convention, a nationally-televised speech that introduced him to the American public, but was criticized for its length. Presenting himself as a moderate and a member of the New Democrat wing of the Democratic Party, he headed the moderate Democratic Leadership Council in 1990 and 1991.


          In 1992, Clinton was the early favorite of the Democratic Party for the presidential nomination and was able to garner the support of many superdelegates even before the first nominating contests were conducted. However, Clinton's presidential bid ran into difficulty in the opening weeks. First he finished well behind in the Iowa caucus, which was largely uncontested due to the presence of Iowa Senator Tom Harkin, who subsequently won. Secondly the campaign encountered difficulty when, during the New Hampshire Primary campaign, revelations of a possible extramarital affair with Gennifer Flowers began to surface. Clinton and his wife Hillary decided to go on 60 Minutes following the Super Bowl to refute these charges of infidelity, as Clinton had fallen far behind former Massachusetts Senator Paul Tsongas in the New Hampshire polls.
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          "The Comeback Kid"


          Their television appearance was a calculated risk, but it seemed to pay off as Clinton regained several delegates. He finished second to Tsongas in the New Hampshire primary, but the media viewed it as a moral victory for Clinton, since he came within single digits of winning after trailing badly in the polls. Clinton shrewdly labeled himself "The Comeback Kid" on election night to help foster this perception and came out of New Hampshire as the leader by a large percentage. Tsongas, on the other hand, picked up little or no momentum from his victory.


          Clinton used his new-found momentum to win many of the Democratic Southern primaries, including the big prizes of Florida and Texas, and build up a sizable delegate lead over his opponents in the race for the 1992 Democratic presidential nomination. However, there were still some doubts whether he could secure the nomination, as former California Governor Jerry Brown was scoring victories elsewhere and Clinton had yet to win a significant contest outside of his native South.


          With no major Southern state remaining on the primary calendar, Clinton targeted the New York primary, which contained a large number of delegates and was to be his proving ground. He scored a resounding victory in New York City. He finally shed his image as a regional candidate. Having been transformed into the consensus candidate, he secured the Democratic Party nomination, finishing with a victory in Jerry Brown's home state of California.


          


          Presidential Election


          


          Clinton won the 1992 presidential election (43.0% of the vote) against Republican incumbent George H. W. Bush (37.4% of the vote) and billionaire populist H. Ross Perot, who ran as an independent (18.9% of the vote) on a platform focusing on domestic issues; a large part of his success was Bush's steep decline in public approval. Previously described as "unbeatable" because his approval ratings were in the 80% range during the Persian Gulf conflict, Bush saw his public approval rating drop to just over 40% by election time because of a souring economy.


          Additionally, Bush reneged on his promise not to raise taxes when he compromised with Democrats in an attempt to lower the Federal deficits; this hurt his approval rating among conservatives. Clinton capitalized on Bush's policy switch, repeatedly condemning the president for making a promise he failed to keep.


          Finally, Bush's party base was in disarray. Conservatives had previously been united by anti-communism, but with the end of the Cold War, new issues would have to emerge. The 1992 Republican National Convention was perceived by some moderate voters to have been uninspiring and usurped by religious conservatives. All of this worked in Clinton's favour. Clinton could point to his moderate, "New Democrat" record as governor of Arkansas, though some on the far left remained suspicious of him leading up to the election. Many Democrats who had supported Ronald Reagan and Bush in previous elections switched their allegiance to Clinton.


          His election ended an era of Republican rule of the White House for the previous 12 years, and 20 of the previous 24 years. The election also gave the Democrats full control of both branches of Congress, the House of Representatives and the Senate. Clinton was the first president to enjoy this privilege since Jimmy Carter in the late 1970s.


          However, questions of conflict of interest regarding state business and the politically powerful Rose Law Firm, at which Hillary Rodham Clinton was a partner, arose during the campaign. Further controversy arose when Bill Clinton announced that voters would be getting two presidents "for the price of one". Considering Hillary Clinton's prominent role in the administration, especially in such projects such as health care, adoption and foster care reform, and foreign policy, "co-presidents" became a popular deragotary term for the Clintons among conservatives.
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          First term, 19931997


          Clinton was inaugurated on January 20, 1993 as the 42nd President of the United States. In his inaugural address he declared that:


          
            
              	

              	Our democracy must be not only the envy of the world but the engine of our own renewal. There is nothing wrong with America that cannot be cured by what is right with America.

              	
            

          


          Shortly after taking office, Clinton signed the Family and Medical Leave Act of 1993, which required large employers to allow their employees to take unpaid leave because of pregnancy or a serious medical condition. While this action was popular, Clinton's attempt to fulfill another campaign promise of allowing openly homosexual men and women to serve in the armed forces was the subject of criticism. His handling of the issue garnered criticism from the left (for being too tentative in promoting gay rights) and the right (for being too insensitive to military life). After much debate, Congress implemented the " Don't Ask, Don't Tell" policy, stating that homosexual men and women may serve in the military as long as their sexuality is kept secret. Later in his presidency, in 1999, Clinton said he did not "think any serious person could say" that the way the policy was being implemented was not "out of whack". Some gay rights advocates criticized Clinton for not going far enough and accused him of making his campaign promise simply to get votes and contributions. These advocates felt Clinton should have integrated the military by executive order, noting that President Harry Truman ended racial segregation of the armed forces in that manner. Clinton's defenders argued that an executive order might have prompted the Senate, which then had a Democratic majority, to write the exclusion of gays into law, potentially making it even harder to integrate the military in the future.


          The Clinton-Gore administration launched the first official White House website on 21 October 1994. It was followed by three more versions, resulting in the final edition launched in 2000. The White House website was part of a wider movement of the Clinton administration toward web-based communication. According to Robert Longley, "Clinton and Gore were responsible for pressing almost all federal agencies, the U.S. court system and the U.S. military onto the Internet, thus opening up America's government to more of America's citizens than ever before. On 17 July 1996, President Clinton issued Executive Order 13011 - Federal Information Technology, ordering the heads of all federal agencies to fully utilize information technology to make the information of the agency easily accessible to the public."
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          Also in 1993, Clinton promoted another controversial issue, this time regarding free trade when he supported the North American Free Trade Agreement for ratification by the U.S. Senate. Clinton, along with most of his Democratic Leadership Committee allies, strongly supported free trade measures, however there was strong opposition from within the main democratic party. Opposition chiefly came from anti-trade Republicans, protectionist Democrats and supporters of Ross Perot. The bill passed the house with 234 votes against 200 opposed (132 Republicans and 102 Democrats voting in favour, 156 Democrats, 43 Republicans, and 1 independent against). The treaty was then ratified by the Senate and signed into law by the President on 1 January 1994.


          Clinton signed the Brady Bill, which imposed a five-day waiting period on handgun purchases. He also expanded the Earned Income Tax Credit, a subsidy for low income workers.


          One of the most prominent items on Clinton's legislative agenda was a health care reform plan, the result of a taskforce headed by Hillary Clinton, aimed at achieving universal coverage via a national healthcare plan. Though initially well-received in political circles, it was ultimately doomed by well-organized opposition from conservatives, the American Medical Association, and the health insurance industry. However, John F. Harris, a biographer of Clinton's, states that the program failed because of a lack of co-ordination within the White House. Despite his party holding a majority in the House and Senate, the effort to create a national healthcare system ultimately died under heavy public pressure. It was the first major legislative defeat of Clinton's administration.


          Two months later, after two years of Democratic Party control under Clinton's leadership, the mid-term elections in 1994 proved disastrous for the Democrats. This was the first time the Democratic Party had lost control of both houses of Congress in 40 years.


          In August 1993, Clinton signed the Omnibus Budget Reconciliation Act of 1993, which passed Congress without a single Republican vote. It raised taxes on the wealthiest 1.2% of taxpayers, while cutting taxes for 15 million low-income families and making tax cuts available to 90% of small businesses. Additionally, it mandated that the budget be balanced over a number of years, through the implementation of spending restraints.


          


          Second term, 19972001


          In the 1996 presidential election, Clinton was re-elected, receiving 49.2% of the popular vote over Republican Bob Dole (40.7% of the popular vote) and Reform candidate Ross Perot (8.4% of the popular vote), becoming the first Democrat to win reelection to the presidency since Franklin Roosevelt. The Republicans lost a few seats in the House and gained a few in the Senate, but overall retained control of the Congress. Clinton received 379, or over 70% of the Electoral College votes, with Dole receiving 159 electoral votes.


          On January 21, 1998, a controversy was raised by the media and prominent Republicans over Clinton's relationship with a young White House intern, Monica Lewinsky, resulting in the Lewinsky scandal. In a lame duck session after the 1998 elections, the Republican-controlled House voted to impeach Clinton for matters related to the scandal. The Republican-controlled Senate then voted to acquit Clinton the following year, and he remained in office to complete his term.


          The Digital Millennium Copyright Act, enacted by Clinton on October 21, 1998, served as the first significant amendment to the Copyright Act since 1976. The DMCA extended the protection of intellectual property to outlaw reverse engineering of digital protection. It also provided a framework for sound recording copyright owners and recording artists to seek public performance royalties under statute, which proved to be a landmark achievement for the recording industry.


          The Elin Gonzlez affair took prominent stage during early 2000. The boy survived a boat wreck as his family fled from Cuba, but his mother died, setting off an international legal fight for where the boy should stay. Eventually the administration, via Janet Reno, had Gonzlez forcefully obtained and returned to Cuba.


          Two notable military events occurred during Clinton's second term. The first was Operation Desert Fox, a bombing campaign designed to weaken Saddam Hussein's grip on power over Iraq. The four-day campaign lasted from December 16 to December 19, 1998. It began after Clinton signed H.R. 4655 into law on October 31, 1998, which instituted a policy of "regime change" against Iraq, though it explicitly stated that it did not speak to the use of American military forces. The law was signed months after his State of the Union Address to Congress where Clinton warned Congress of Saddam Hussein's pursuit of nuclear weapons:


          
            
              	

              	"Together we must also confront the new hazards of chemical and biological weapons, and the outlaw states, terrorists and organized criminals seeking to acquire them. Saddam Hussein has spent the better part of this decade, and much of his nation's wealth, not on providing for the Iraqi people, but on developing nuclear, chemical and biological weapons and the missiles to deliver them. The United Nations weapons inspectors have done a truly remarkable job, finding and destroying more of Iraq's arsenal than was destroyed during the entire gulf war. Now, Saddam Hussein wants to stop them from completing their mission. I know I speak for everyone in this chamber, Republicans and Democrats, when I say to Saddam Hussein, "You cannot defy the will of the world," and when I say to him, "You have used weapons of mass destruction before; we are determined to deny you the capacity to use them again.

              	
            

          


          The second was Operation Allied Force, a 1999 NATO bombing campaign against the former Federal Republic of Yugoslavia. Clinton authorized the use of American troops in the mission to stop the ethnic cleansing and genocide of Albanians at the hands of the nationalist Serbians. General Wesley Clark was Supreme Allied Commander of NATO at the time and oversaw the mission. The bombing campaign ended on June 10, 1999, with United Nations Security Council Resolution 1244 adopted that same day, placing Kosovo under UN administration and authorizing a peacekeeping force. NATO claimed to have suffered zero deaths in combat, and two deaths total from an Apache helicopter crash. Opinions in the popular press criticized pre-war genocide claims by Clinton and his administration as greatly exaggerated. A U.N. Court ruled that genocide did not take place, although it did recognize, "a systematic campaign of terror, including murders, rapes, arsons and severe maltreatments". The term "ethnic cleansing" was used as an alternative to "genocide" to denote not just ethnically motivated murder but also displacement, though critics charge there is no difference. Slobodan Miloević, the President of Yugoslavia at the time, was eventually charged with the "murders of about 600 individually identified ethnic Albanians" and "crimes against humanity".


          In the closing year of his administration, Clinton attempted to address the Arab-Israeli conflict. After initial successes such as the Oslo accords of the early-1990s, the situation had quietly deteriorated, breaking down completely with the start of the Second Intifada. Clinton brought Israeli Prime Minister Ehud Barak and Palestinian Authority Chairman Yasser Arafat together at Camp David. However, Barak and Arafat could not find common ground, and the negotiations were ultimately unsuccessful.


          In November 2000, Clinton became the first president to visit Vietnam since the end of the Vietnam War. Clinton remained popular with the public throughout his two terms as President, ending his presidential career with a 65% approval rating, the highest end-of-term approval rating of any President since Dwight D. Eisenhower. Clinton also oversaw a boom of the U.S. economy. Under Clinton, the United States had a projected federal budget surplus for the first time since 1969.


          


          Legislation and programs


          
            
              	
                Major legislation signed


                
                  	1993- 02-05 - Family and Medical Leave Act of 1993


                  	1993- 08-10 - Omnibus Budget Reconciliation Act of 1993 - Raised income tax rates; income tax, top rate: 39.6%; corporate tax: 35%


                  	1993- 09-21 - creation of the AmeriCorps volunteer program


                  	1993- 11-30 - Brady Bill


                  	1994- 09-13 - Violent Crime Control and Law Enforcement Act, part of an omnibus crime bill, the federal death penalty was expanded to some 60 different offenses (see Federal assault weapons ban)


                  	1996- 02-01 - Communications Decency Act


                  	1996- 02-08 - Telecom Reform Act: eliminated major ownership restrictions for radio and television groups.


                  	1996- 02-26 - Personal Responsibility and Work Opportunity Reconciliation Act, a welfare reform bill


                  	1996- 03-14 - authorized $100 million counter-terrorism agreement with Israel to track down and root out terrorists.


                  	1996- 04-09 - Line Item Veto Act


                  	1996- 04-24 - Antiterrorism and Effective Death Penalty Act


                  	1996- 08-20 - Minimum wage Increase Act


                  	1996- 09-21 - Defense of Marriage Act, allowed states to refuse recognition of certain same-sex marriages, and defined marriage as between a male and female for purposes of federal law


                  	1997- 08-05 - Taxpayer Relief Act of 1997


                  	1998- 10-28 - Digital Millennium Copyright Act


                  	1998- 10-31 - Iraq Liberation Act

                

              

              	
                Major legislation vetoed


                
                  	national budget


                  	H.R. 1833, partial birth abortion ban


                  	Twice vetoed welfare reform before signing


                  	the Private Securities Litigation Reform Act. Congress overrode the veto, however, to enact the bill into law.

                


                Proposals not passed by Congress


                
                  	Health care reform


                  	Campaign finance reform (1993)

                


                Initiatives


                
                  	Tried to get Ehud Barak of Israel and Yasser Arafat of the Palestinian National Authority, to agree to a final settlement agreement.


                  	Initiated the Don't ask, don't tell policy toward gays in the military, 1993.


                  	Reversed a ban on senior Sinn Fin politicians entering the U.S.


                  	Proposed a national challenge to end the racial divide in America, the One America Initiative.


                  	Extraordinary rendition got approval for the first time in the USA from the Clinton administration.

                

              
            

          


          


          Supreme Court appointments


          Clinton appointed the following justices to the Supreme Court:


          
            	Ruth Bader Ginsburg - 1993


            	Stephen Breyer - 1994

          


          


          Public approval
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          While Clinton's job approval rating varied over the course of his first term, ranging from a low of 36% in mid-1993 to a high of 64% in late-1993 and early-1994, his job approval rating consistently ranged from the high-50s to the high-60s in his second term. Clinton's approval rating reached its highest point at 73% approval in the aftermath of the impeachment proceedings in 1998 and 1999.


          A CNN/USA TODAY/Gallup poll conducted as he was leaving office, revealed deeply contradictory attitudes regarding Clinton. Although his approval rating at 68% was higher than that of any other departing president since polling began more than seventy years earlier, only 45% said they would miss him. While 55% thought he "would have something worthwhile to contribute and should remain active in public life", 68% thought he would be remembered for his "involvement in personal scandal" rather than his accomplishments as president, and 58% answered "No" to the question "Do you generally think Bill Clinton is honest and trustworthy?". 47% of the respondents identified themselves as being Clinton supporters. 47% said he would be remembered as either "outstanding" or "above average" as a president while 22% said he would be remembered as "below average" or "poor".


          In recent public rankings of American presidents, Bill Clinton ranked highly. The Gallup Organization published a poll in February 2007 that asked respondents to name the greatest president in U.S. history; Clinton came in fourth place, capturing 13% of the vote. In a 2006 Quinnipiac University poll that asked respondents to name the best president since World War II, Clinton ranked second with 25% of the vote, 3% behind Ronald Reagan. However, in the same poll, when respondents were asked to name the worst president since World War II, Clinton came in third with 16% of the vote, 1% behind Nixon and 18% behind George W. Bush.


          In May 2006, a CNN poll comparing Clinton's job performance with that of his successor, George W. Bush, found that a strong majority of respondents said Clinton outperformed Bush in six different areas questioned.


          ABC News characterized public consensus on Clinton as, "You can't trust him, he's got weak morals and ethics  and he's done a heck of a good job."


          


          Public image
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          As the first Baby Boomer president, Clinton was the first president in a half-century not to have been shaped by World War II. The public image of Clinton was important throughout his presidency and his innovative use of soundbite-ready dialogue, personal charisma, and public perception-oriented campaigning is stated by authors Martin Walker and Bob Woodward as one of the major reasons for his high public approval ratings. With his pioneering use of pop culture in his campaigning, such as playing the saxophone on The Arsenio Hall Show, Clinton was sometimes described by religious conservatives as "the MTV president".


          Clinton was also very popular among African Americans and made improving race relations a major theme of his presidency.


          In 1998, Nobel Prize-winning author Toni Morrison called Clinton "the first Black president," saying "Clinton displays almost every trope of blackness: single-parent household, born poor, working-class, saxophone-playing, McDonald's-and-junk-food-loving boy from Arkansas," and comparing Clinton's sex life, scrutinized despite his career accomplishments, to the stereotyping and double standards that blacks typically endure.


          Standing over 6'2.5" tall (1.88 m), Clinton was one of the tallest U.S. Presidents in the nation's history.


          


          Post-presidential career


          


          Public speaking and campaigning
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          Clinton has engaged in a career as a public speaker on a variety of issues. In his speaking engagements around the world, he continues to comment on aspects of contemporary politics. One notable theme is his advocacy of multilateral solutions to problems facing the world. Clinton's close relationship with the African American community has been highlighted in his post-presidential career with the opening of his personal office in the Harlem section of New York City.


          After the Clintons had moved to Chappaqua, New York, in the northern suburbs of New York City, at the end of his Presidency, he assisted his wife, Hillary Clinton, in her campaign for office as Senator from New York. Clinton also campaigned for a number of Democratic candidates for the Senate in the 2002 elections.


          On July 26, 2004, Clinton spoke for the fifth consecutive time to the Democratic National Convention, using the opportunity to praise candidate John Kerry. In it, he criticized President George W. Bush's depiction of Kerry, saying that "strength and wisdom are not opposing values." Unfortunately for Kerry, despite Clinton's strong speech, the post-convention bounce to his poll numbers was less than was hoped for.


          Clinton has given dozens of paid speeches each year since leaving office, mostly to corporations and philanthropic groups in North America and Europe, earning sums from $100,000 to $300,000 per speech. He earned more than $30 million in speaking fees from 2001 to 2005, according to his wifes Senate ethics reports. In 2007, it is now estimated that he has amassed around $40 million from speaking fees.


          Clinton is currently active supporting his wife Hillary Clinton as a Democratic candidate for the Presidential election of 2008. He has helped make public speeches supporting his wife and engaged in efforts to help raise funds for her campaign.


          In April 2007, Clinton made his first visit to new United Nations Secretary-General Ban Ki-moon. The 45-minute meeting, called at Clinton's request, touched on a host of topics, including the continuing human tragedy in Africa, especially in the Darfur region. The Middle East, the conflict in Iraq, and Iran's nuclear standoff with the U.N. were also on the agenda, as well as the continuing HIV/AIDS crisis.


          He was the opening speaker at the Ontario Economic Summit held on November 13, 2007 in which he addressed people on various subjects including Canada's role in Afghanistan, environmentalism and access to healthcare.


          


          William J. Clinton Presidential Centre


          Clinton dedicated his presidential library, the William J. Clinton Presidential Centre, which has the largest archives of any presidential library, in Little Rock, Arkansas on November 18, 2004. Under rainy skies, Clinton received words of praise from former presidents Jimmy Carter and George H. W. Bush, as well as from the current president, George W. Bush. He was also treated to a musical rendition from Bono and The Edge from U2, who expressed their gratitude at Clinton's efforts to resolve the Northern Ireland conflict during his presidency. The Clinton facility received a $10 million dollar donation from the royal family of Saudi Arabia.


          


          Published Work


          In 2004, Clinton released a personal autobiography, My Life. The book was published by the Knopf Publishing Group at Random House on June 22, 2004, and set a worldwide record for single day non-fiction book sales according to the publisher. Later released as an audio book, total sales were in excess of 400,000 copies. He received U.S. $12 million in advance as a writer's fee.


          In September 2007, he released a second book, Giving: How Each of Us Can Change the World, which also became a bestseller. The book is about citizen activism and the role of public charity and public service in the modern world.


          


          William Clinton Foundation


          The William J. Clinton Foundation promotes and provides for a number of humanitarian causes. Within the foundation, the Clinton Foundation HIV and AIDS Initiative (CHAI) strives to make treatment for HIV/AIDS more affordable and to implement large-scale integrated care, treatment, and prevention programs. While in Sydney to attend a Global Business Forum, Clinton signed a memorandum of understanding on behalf of his presidential foundation with the Australian government to promote HIV/AIDS programs in the Asia-Pacific region.
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          The Clinton Global Initiative (CGI), funded by the Clinton Foundation, was inaugurated September 15- September 17, 2005 in New York City to coincide with the 2005 World Summit. The focus areas of the initiative include attempts to address world problems such as global public health, poverty alleviation and religious and ethnic conflict.


          On May 3, 2005, Clinton announced through the William J. Clinton Foundation an agreement by major soft drink manufacturers to stop selling sugared sodas and juice drinks in public primary and secondary schools.


          


          Relations with George H. W. Bush


          Clinton has also engaged in humanitarian work in cooperation with fellow former-President George H. W. Bush, specifically in the aftermath of the Asian tsunami disaster and Hurricane Katrina. They were later awarded on October 5, 2006, the 2006 Philadelphia Liberty Medal for their work on the Bush-Clinton Katrina Fund and Bush-Clinton Tsunami Fund. They also spoke together at the funeral of Boris Yeltsin.


          On January 3, 2005, President George W. Bush named Clinton and George H. W. Bush to lead a nationwide campaign to help the victims of the 2004 Indian Ocean earthquake. On February 1, 2005, he was selected by U.N. Secretary-General Kofi Annan to head the United Nations earthquake and tsunami relief and reconstruction effort.


          Five days later, Clinton appeared with Bush on the Super Bowl XXXIX pre-game show on Fox in support of their bipartisan effort to raise money for relief of the disaster through the USA Freedom Corps, an action which Bush described as "transcending politics". Thirteen days later, they traveled to the affected areas to see the relief efforts.


          On August 31, 2005, following the devastation of the Gulf Coast by Hurricane Katrina, Clinton again worked with George H. W. Bush to coordinate private relief donations, in a campaign similar to their earlier one in response to the Indian Ocean tsunami.
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          Environment


          On August 1, 2006, the William J. Clinton Foundation entered into a partnership with the Large Cities Climate Leadership Group to create the Clinton Foundation Climate Change Initiative (CCI), agreeing to provide resources to allow the participating cities to enter into an energy-saving product purchasing consortium and to provide technical and communications support.


          On December 9, 2005, speaking at the United Nations Climate Change Conference in Montreal, Clinton publicly criticized the Bush administration for its handling of emissions control. Further, Clinton twice visited the University of California, Los Angeles in 2006 to promote initiatives concerning the environment. First, on August 1, 2006, he met with Tony Blair, Ken Livingstone, Antonio Villaraigosa, and Gavin Newsom to advertise the Large Cities Climate Leadership Group. On October 13, 2006, he spoke in favour of California Proposition 87 on alternative energy, which was voted down.


          


          Personal health


          On September 2, 2004, Clinton had an episode of angina and was evaluated at Northern Westchester Hospital. It was determined that he had not suffered a coronary infarction, and he was sent home, returning the following day for angiography, which disclosed multiple vessel coronary artery disease. He was transferred to Columbia Presbyterian Medical Centre in New York City, where he underwent a successful quadruple coronary artery bypass surgery on September 6, 2004. The medical team stated that, had he not had surgery, he would likely have suffered a massive heart attack within a few months. On March 10, 2005, he underwent a follow-up surgery to remove scar tissue and fluid from his left chest cavity, a result of his open-heart surgery. He has since recovered.


          


          Honours and accolades


          In 1998, Clinton was awarded the First Class with Collar Chain of the Order of the White Lion from the President of the Czech Republic.
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          In December 1999, Clinton was among 18 included in Gallup's List of Widely Admired People of the 20th century, from a poll conducted of the American people.


          Clinton received the 2000 International Charlemagne Prize of the city of Aachen (a prestigious European prize), 2004 Grammy Award for Best Spoken Word Album for Children for narrating the Russian National Orchestra's album Wolf Tracks and Peter and the Wolf (along with Mikhail Gorbachev and Sophia Loren) and 2005 Grammy Award for Best Spoken Word Album for My Life, 2005 J. William Fulbright Prize for International Understanding, and 2007 TED Prize (named for the confluence of technology, entertainment and design).


          On October 17, 2002, Clinton became the first white person to be inducted into the Arkansas Black Hall of Fame.


          He received an honorary doctorate of laws from Tulane University in New Orleans (along with George H. W. Bush), and also from the University of Michigan. He is the recipient of an honorary doctorate of humane letters from Pace University's Lubin School of Business, from Rochester Institute of Technology, and from Knox College.


          On November 22, 2004, New York Republican Governor George Pataki named Clinton and the other living former presidents (Gerald Ford, Jimmy Carter, and George H. W. Bush) as honorary members of the board rebuilding the World Trade Centre.


          In 2005, the University of Arkansas System opened the Clinton School of Public Service on the grounds of the Clinton Presidential Centre.


          On December 3, 2006, Clinton was made an honorary chief and Grand Companion of the Order of Logohu by Prime Minister of Papua New Guinea Michael Somare. Clinton was awarded the honour for his "outstanding leadership for the good of mankind during two terms as U.S. president" and his commitment to the global fight against HIV/AIDS and other health challenges in developing countries.
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          On June 2, 2007, Clinton, along with former president George H. Bush, received the International Freedom Conductor Award, for their help with the fund raising following the tsunami that devastated South Asia in 2004.


          In Europe, Bill Clinton remains popular, especially in a large part of the Balkans and in Ireland. In Pritina, Kosovo, a five-story picture of the former president was permanently engraved into the side of the tallest building in the province as a token of gratitude for Clinton's support during the crisis in Kosovo. A statue of Clinton was also built and a road was named Clinton Boulevard.


          


          Other Awards and Nominations


          


          Nominations


          
            	The audiobook version of Giving: How Each of Us Can Change the World was nominated for a 2008 Grammy Award in the category of Best Spoken Word Album.

          


          


          Controversies


          


          Impeachment and trial in the Senate


          In 1998, as a result of allegations that he had lied during grand jury testimony regarding his testimony during the Paula Jones civil deposition, Clinton was the second U.S. president to be impeached by the House of Representatives (the other being Andrew Johnson). The House held no serious impeachment hearings before the 1998 mid-term elections. Though the mid-term elections held in November 1998 were at the 6-year point in an 8-year presidency (a time in the electoral cycle where the party holding the White House usually loses Congressional seats) the Democratic Party actually gained several seats. The Republican leadership then called a lame duck session in December 1998 to hold impeachment proceedings.
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          Although the House Judiciary Committee hearings were perfunctory and ended in a straight party line vote, the debate on the floor of the House was lively. The two charges that were passed in the House (largely on the basis of Republican support but with a handful of Democratic votes as well) were for perjury and obstruction of justice. The perjury charge arose from Clinton's testimony about his relationship to Monica Lewinsky during a sexual harassment lawsuit (later dismissed, appealed and settled for $850,000) brought by former Arkansas-state employee Paula Jones. The obstruction charge was based on his actions during the subsequent investigation of that testimony. The Senate later voted to acquit Clinton on both charges. The Senate refused to convene to hold an impeachment trial before the end of the old term, so the trial was held over until the next Congress. Clinton was represented by Washington law firm Williams & Connolly.


          On February 12, 1999, the Senate concluded a 21-day trial with the vote on both counts falling short of the Constitutional requirement of a two-thirds majority to convict and remove an office holder. The final vote was generally along party lines, with no Democrats voting guilty, although for both charges some Republicans voted not guilty. On the perjury charge 55 senators voted to acquit, including 10 Republicans, and 45 voted to convict; on the obstruction charge the Senate voted 50-50. Like Andrew Johnson, the only other American president to be impeached, Bill Clinton completed his term in office.


          


          Disbarment


          In a separate case, Clinton was disbarred from his Arkansas law license for five years and ordered to pay $25,000 in fines to that state's bar officials. The agreement came on the condition that Whitewater prosecutors would not pursue federal perjury charges against him. In October 2001, Clinton was suspended by the Supreme Court and, facing disbarment from the high court as well, Clinton resigned from the Supreme Court bar in November.


          


          Administrative controversy


          The White House travel office controversy began on May 19, 1993, when several longtime employees of the White House Travel Office were fired. A whistleblower's letter, written during the previous administration, triggered an FBI investigation, which revealed evidence of financial malfeasance. Independent Counsel Kenneth Starr investigated the firings and could find no evidence of wrongdoing on the Clintons' part.


          The White House FBI files controversy of June 1996 arose around improper access to FBI security-clearance documents. Craig Livingstone, head of the White House Office of Personnel Security, improperly requested, and received from the FBI, background report files without asking permission of the subject individuals; many of these were employees of former Republican administrations. In March 2000, Independent Counsel Robert Ray determined that there was no credible evidence of any criminal activity. Ray's report further stated "there was no substantial and credible evidence that any senior White House official was involved" in seeking the files.


          


          Pardons and campaign finance


          On his last day in office ( January 20, 2001), Clinton issued 141 pardons and 36 commutations. Most of the controversy surrounded Marc Rich and allegations that Hillary Clinton's brother, Hugh Rodham, accepted payments in return for influencing the president's decision-making regarding the pardons. Some of Clinton's pardons remain a point of controversy.


          The 1996 United States campaign finance controversy was an alleged effort by the People's Republic of China (PRC) to influence the domestic policies of the United States, prior to and during the Clinton administration and also involved the fundraising practices of the administration itself.


          


          Sexual misconduct allegations


          Two claims of sexual misconduct on the part of Bill Clinton were alleged by Kathleen Willey and Juanita Broaddrick (referred to as Jane Doe #5 by Independent Counsel Kenneth Starr), during the Clinton administration. Neither claim was proven in a court of law; neither claim ever resulted in charges being made. In the Willey case no charges were brought and with regard to a sexual allegation by Broaddrick, the Arkansas statute of limitations had long since expired, and Broaddrick's only sworn statement was a denial of the allegations she subsequently made.


          


          Clinton and the death penalty


          Clintons 1994 Omnibus Crime Bill expanded the application of the federal death penalty, to include crimes not resulting in death such as running a large-scale drug enterprise. Clinton remarked enthusiastically during his re-election campaign, "My 1994 crime bill expanded the death penalty for drug kingpins, murderers of federal law enforcement officers, and nearly 60 additional categories of violent felons."


          While campaigning for U.S. President, Clinton returned to Arkansas to see that Ricky Ray Rector would be executed. Rector's IQ was said to be around 70 due to brain damage received during a suicide attempt (after killing a police officer and a civilian, Rector shot himself in the head)..


          However, Clinton was the first president to pardon a death row inmate since the federal death penalty was reintroduced in 1988.


          


          Electoral history


          
            
              	
                Bill Clinton electoral history

              
            


            
              	
                Arkansas 3rd congressional district, 1974 (Democratic primary)


                
                  	Bill Clinton - 59,697 (43.60%)


                  	Gene Rainwater - 36,145 (26.40%)


                  	David Stewart - 34,959 (25.53%)


                  	James A. Scanlon - 6,121 (4.47%)

                


                Arkansas 3rd congressional district, 1974 (Democratic primary runoff)


                
                  	Bill Clinton - 37,788 (68.96%)


                  	Gene Rainwater - 17,011 (31.04%)

                


                Arkansas 3rd congressional district, 1974


                
                  	John Paul Hammerschmidt (R) (inc.) - 89,324 (51.83%)


                  	Bill Clinton (D) - 83,030 (48.17%)

                


                Arkansas Attorney General, 1976


                
                  	Bill Clinton (D) - elected unopposed

                


                Arkansas gubernatorial election, 1978 (Democratic primary)


                
                  	Bill Clinton - 341,118 (59.55%)


                  	Joe Woodward - 123,674 (21.59%)


                  	Frank Lady - 76,026 (13.27%)


                  	Bob Mathis - 26,096 (4.56%)


                  	Monroe Schwarzlose - 5,898 (1.03%)

                


                Arkansas gubernatorial election, 1978


                
                  	Bill Clinton (D) - 335,101 (63.36%)


                  	Lynn Lowe (R) - 193,746 (36.64%)

                


                Arkansas gubernatorial election, 1980 (Democratic primary)


                
                  	Bill Clinton (inc.) - 306,735 (68.87%)


                  	Monroe Schwarzlose - 138,660 (31.13%)

                


                Arkansas gubernatorial election, 1980


                
                  	Frank D. White (R) - 435,684 (51.93%)


                  	Bill Clinton (D) (inc.) - 403,241 (48.07%)

                


                Arkansas gubernatorial election, 1982 (Democratic primary)


                
                  	Bill Clinton - 236,961 (41.78%)


                  	Joe Purcell - 166,066 (29.28%)


                  	Jim Guy Tucker - 129,362 (22.81%)


                  	Kim Hendren - 21,829 (3.85%)


                  	Monroe Schwarzlose - 12,907 (2.28%)

                


                Arkansas gubernatorial election, 1982 (Democratic primary runoff)


                
                  	Bill Clinton - 239,209 (53.69%)


                  	Joe Purcell - 206,358 (46.31%)

                


                Arkansas gubernatorial election, 1982


                
                  	Bill Clinton (D) - 431,855 (54.71%)


                  	Frank D. White (R) (inc.) - 357,496 (45.29%)

                


                Arkansas gubernatorial election, 1984 (Democratic primary)


                
                  	Bill Clinton (inc.) - 317,577 (64.46%)


                  	Lonnie Turner - 119,266 (24.21%)


                  	Kermit Moss - 31,727 (6.44%)


                  	Monroe Schwarzlose - 24,116 (4.90%)

                


                Arkansas gubernatorial election, 1984


                
                  	Bill Clinton (D) (inc.) - 554,561 (62.55%)


                  	Elwood Freeman (R) - 331,987 (37.45%)

                


                Arkansas gubernatorial election, 1986 (Democratic primary)


                
                  	Bill Clinton (inc.) - 315,397 (60.58%)


                  	Orval E. Faubus - 174,402 (33.50%)


                  	W. Dean Goldsby - 30,829 (5.92%)

                


                Arkansas gubernatorial election, 1986


                
                  	Bill Clinton (D) (inc.) - 439,882 (63.89%)


                  	Frank D. White (R) - 248,427 (36.08%)

                


                Arkansas gubernatorial election, 1990 (Democratic primary)


                
                  	Bill Clinton (inc.) - 269,329 (54.84%)


                  	Tom McRae - 190,887 (38.87%)


                  	Joe Holmes - 9,659 (1.97%)


                  	Jerry Tolliver - 8,629 (1.76%)


                  	Cyrus Young - 4,301 (0.88%)

                


                Arkansas gubernatorial election, 1990


                
                  	Bill Clinton (D) (inc.) - 400,386 (57.49%)


                  	Sheffield Nelson (R) - 295,925 (42.49%)

                


                Democratic Party presidential primaries, 1992


                
                  	Bill Clinton - 10,482,411 (52.01%)


                  	Jerry Brown - 4,071,232 (20.20%)


                  	Paul Tsongas - 3,656,010 (18.14%)


                  	Unpledged - 750,873 (3.73%)


                  	Bob Kerrey - 318,457 (1.58%)


                  	Tom Harkin - 280,304 (1.39%)


                  	Lyndon LaRouche - 154,599 (0.77%)


                  	Eugene McCarthy - 108,678 (0.54%)


                  	Charles Woods - 88,948 (0.44%)


                  	Larry Agran - 58,611 (0.29%)


                  	Ross Perot - 54,755 (0.27%)


                  	Ralph Nader - 35,935 (0.18%)


                  	Louis Stokes - 29,983 (0.15%)


                  	Angus Wheeler McDonald - 9,900 (0.05%)


                  	J. Louis McAlpine - 7,911 (0.04%)


                  	George W. Benns - 7,887 (0.04%)


                  	Rufus T. Higginbotham - 7,705 (0.04%)


                  	Tom Howard Hawks - 7,434 (0.04%)


                  	Stephen Bruke - 5,261 (0.03%)


                  	Tom Laughin - 5,202 (0.03%)


                  	Tom Shiekman - 4,965 (0.03%)


                  	Jeffrey F. Marsh - 2,445 (0.01%)


                  	George Ballard - 2,067 (0.01%)


                  	Ray Rollinson - 1,206 (0.01%)


                  	Leonora Fulani - 402 (0.00%)


                  	Douglas Wilder - 240 (0.00%)

                


                1992 Democratic National Convention


                
                  	Bill Clinton - 3,372 (80.27%)


                  	Jerry Brown - 596 (14.19%)


                  	Paul Tsongas - 209 (4.98%)


                  	Robert P. Casey - 10 (0.24%)


                  	Patricia Schroeder - 8 (0.19%)


                  	Larry Agran - 3 (0.07%)


                  	Ron Daniels - 1 (0.02%)


                  	Al Gore - 1 (0.02%)


                  	Joe Simonetta 1 (0.02%)

                


                United States presidential election, 1992


                
                  	Bill Clinton/ Al Gore (D) - 44,909,806 (43.0%) and 370 electoral votes (32 states and D.C. carried)


                  	George H. W. Bush/ Dan Quayle (R) (inc.) - 39,104,550 (37.4%) and 168 electoral votes (18 states carried)


                  	Ross Perot/ James Stockdale (I) - 19,743,821 (18.9%)


                  	Andre Marrou/ Nancy Lord (Libertarian) - 290,087 (0.3%)


                  	Bo Gritz/ Cy Minett (Populist) - 106,152 (0.1%)


                  	Lenora Fulani/ Maria Munoz (New Alliance) - 73,622 (0.07%)


                  	Howard Phillips/ Albion Knight, Jr. (Taxpayers) - 43,369 (0.04%)


                  	Others - 152,516 (0.13%)

                


                Democratic Party presidential primaries, 1996


                
                  	Bill Clinton (inc.) - 9,706,802 (88.98%)


                  	Lyndon LaRouche - 596,422 (5.47%)


                  	Unpledged - 411,270 (3.77%)

                


                1996 Democratic National Convention


                
                  	Bill Clinton (inc.) - 4,277 (99.72%)


                  	Abstaining - 12 (0.28%)

                


                United States presidential election, 1996


                
                  	Bill Clinton/ Al Gore (D) (inc.) - 47,400,125 (49.2%) and 379 electoral votes (31 states and D.C. carried)


                  	Bob Dole/ Jack Kemp (R) - 39,198,755 (40.7%) and 159 electoral votes (19 states carried)


                  	Ross Perot/ Pat Choate (Reform) - 8,085,402 (8.4%)


                  	Ralph Nader/ Winona LaDuke (Green) - 685,297 (0.7%)


                  	Harry Browne/ Jo Jorgensen (Libertarian) - 485,798 (0.5%)


                  	Howard Phillips/ Herbert Titus (Taxpayers) - 184,820 (0.2%)


                  	John Hagelin/ Michael Tompkins (Natural Law) - 113,670 (0.1%)


                  	Others - 121,534 (0.1%)
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              	Born

              	October 28, 1955 (1955-10-28)

              Seattle, Washington, U.S.
            


            
              	Occupation

              	Chairman, Microsoft

              Co-Chair, Bill & Melinda Gates Foundation
            


            
              	Networth

              	US$59 billion (2007)
            


            
              	Spouse

              	Melinda Gates (1994-present)
            


            
              	Children

              	Three
            


            
              	Website

              Microsoft Corporation

              Bill & Melinda Gates Foundation
            

          


          William Henry Gates III (born 28 October 1955) is an American entrepreneur, software executive, philanthropist and chairman of Microsoft, the software company he founded with Paul Allen. During his career at Microsoft he has held the positions of CEO and chief software architect, and he remains the largest individual shareholder with more than 9% of the common stock.


          Gates is one of the best-known entrepreneurs of the personal computer revolution. Although he is widely admired, his business tactics have been criticized as anti-competitive and in some instances ruled as such in court. Since amassing his fortune, Gates has pursued a number of philanthropic endeavors, donating large amounts of money to various charitable organizations and scientific research programs through the Bill & Melinda Gates Foundation, established in 2000.


          The annual Forbes magazine's list of The World's Billionaires has ranked Gates as the richest person in the world from 1995 to 2007, with recent estimates putting his net worth over $56 billion USD. When family wealth is considered, his family ranks second behind the Walton family, heirs of Wal-Mart founder Sam Walton. In July 2007, Fortune magazine reported that the increase in value of Mexican billionaire Carlos Slim's holdings of stock caused him to surpass Bill Gates as the world's richest man. Forbes maintains that Slim is second to Gates as of its last calculation of billionaire fortunes. Forbes does not plan to recalculate Slim's wealth until next year.


          


          Early life


          William Henry Gates III was born in Seattle, Washington, to William H. Gates, Jr. (now Sr.) and Mary Maxwell Gates. His family was wealthy; his father was a prominent lawyer, his mother served on the board of directors for First Interstate Bank and the United Way, and her father, J. W. Maxwell, was a national bank president. Bill has one older sister, Kristi (Kristianne), and one younger sister, Libby. He was the fourth of his name in his family, but was known as William Gates III or " Trey" because his father had dropped his own "III" suffix. Several writers claim that Maxwell set up a million-dollar trust fund for Gates. A 1993 biographer who interviewed both Gates and his parents (among other sources) found no evidence of this and dismissed it as one of the "fictions" surrounding Gates's fortune. Gates denied the trust fund story in a 1994 interview and indirectly in his 1995 book The Road Ahead.


          Gates excelled in elementary school, particularly in mathematics and the sciences. At thirteen he enrolled in the Lakeside School, Seattle's most exclusive preparatory school. When he was in the eighth grade, the school mothers used proceeds from Lakeside's rummage sale to buy an ASR-33 teletype terminal and a block of computer time on a General Electric computer. Gates took an interest in programming the GE system in BASIC and was excused from math classes to pursue his interest. After the Mothers Club donation was exhausted he and other students sought time on other systems, including DEC PDP minicomputers. One of these systems was a PDP-10 belonging to Computer Centre Corporation, which banned the Lakeside students for the summer after it caught them exploiting bugs in the operating system to obtain free computer time.


          At the end of the ban, the Lakeside students (Gates, Paul Allen, Ric Weiland, and Kent Evans) offered to find bugs in CCC's software in exchange for free computer time. Rather than use the system via teletype, Gates went to CCC's offices and studied source code for various programs that ran on the system, not only in BASIC but FORTRAN, LISP, and machine language as well. The arrangement with CCC continued until 1970, when it went out of business. The following year Information Sciences Inc. hired the Lakeside students to write a payroll program in COBOL, providing them not only computer time but royalties as well. At age 14, Gates also formed a venture with Allen, called Traf-O-Data, to make traffic counters based on the Intel 8008 processor. That first year he made $20,000; however, when his age was discovered, business slowed.


          As a youth, Bill Gates was active in the Boy Scouts of America where he achieved its second highest rank, Life Scout. According to a press inquiry, Bill Gates stated that he scored 1590 on his SATs. He enrolled at Harvard College in the fall of 1973 intending to get a pre-law degree, but did not have a definite study plan and eventually left without his degree. While at Harvard, he met his future business partner, Steve Ballmer, whom he later appointed as CEO of Microsoft. At the same time, he co-authored and published a paper on algorithms with computer scientist Christos Papadimitriou.


          


          Microsoft


          


          BASIC


          After reading the January 1975 issue of Popular Electronics that demonstrated the Altair 8800, Gates contacted MITS (Micro Instrumentation and Telemetry Systems), the creators of the new microcomputer, to inform them that he and others were working on a BASIC interpreter for the platform. In reality, Gates and Allen did not have an Altair and had not written code for it; they merely wanted to gauge MITS's interest. MITS president Ed Roberts agreed to meet them for a demo, and over the course of a few weeks they developed an Altair emulator that ran on a minicomputer, and then the BASIC interpreter. The demonstration, held at MITS's offices in Albuquerque, was a success and resulted in a deal with MITS to distribute the interpreter as Altair BASIC. Paul Allen was hired into MITS, and Gates took a leave of absence from Harvard to work with Allen at MITS, dubbing their partnership "Micro-soft" (a portmanteau of microcomputer and software) in November 1975. Within a year, the hyphen was dropped, and on November 26, 1976, the tradename "Microsoft" was registered with the USPTO.


          Microsoft's BASIC was popular with computer hobbyists, but Gates discovered that a pre-market copy had leaked into the community and was being widely copied and distributed. In February 1976, Gates wrote an Open Letter to Hobbyists in the MITS newsletter saying that MITS could not continue to produce, distribute, and maintain high-quality software without payment. This letter was unpopular with many computer hobbyists, but Gates persisted in his belief that software developers should be able to demand payment. Microsoft became independent of MITS in late 1976, and it continued to develop programming language software for various systems.


          During Microsoft's early years, all employees had broad responsibility for the company's business. Gates oversaw the business details, but continued to write code as well. In the first five years, he personally reviewed every line of code the company shipped, and often rewrote parts of it as he saw fit.


          


          IBM partnership


          In 1980 IBM approached Microsoft to make the BASIC interpreter for its upcoming personal computer, the IBM PC. When IBM's representatives mentioned that they needed an operating system, Gates referred them to Digital Research (DRI), makers of the widely used CP/M operating system. IBM's discussions with Digital Research went poorly, and they did not reach a licensing agreement. IBM representative Jack Sams mentioned the licensing difficulties during a subsequent meeting with Gates and told him to get an acceptable operating system. A few weeks later Gates proposed using 86-DOS (QDOS), an operating system similar to CP/M and which Tim Paterson of Seattle Computer Products had made for hardware similar to the PC. Microsoft made a deal with SCP to become the exclusive licensing agent, and later the full owner, of 86-DOS, but did not mention that IBM was a potential customer. Gates never understood why DRI had walked away from the deal, and in later years he claimed that DRI founder Gary Kildall capriciously "went flying" during an IBM appointment, a characterization that Kildall and other DRI employees would deny. After adapting the operating system for the PC, Microsoft delivered it to IBM as PC-DOS in exchange for a one-time fee Gates insisted that IBM let Microsoft keep the copyright on the operating system, because he believed that other hardware vendors would clone IBM's system. They did, and the sales of MS-DOS made Microsoft a major player in the industry.


          


          Strategy and management
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          From Microsoft's founding in 1975 until 2006, Gates had primary responsibility for Microsoft's product strategy. He aggressively broadened the company's range of products, and wherever Microsoft achieved a dominant position he vigorously defended it. Many decisions that led to antitrust litigation over Microsoft's business practices have had Gates' approval. In the 1998 United States v. Microsoft case, Gates gave deposition testimony that several journalists characterized as evasive. He argued with examiner David Boies over the definitions of words such as: compete, concerned, ask, and we. BusinessWeek reported:


          
            Early rounds of his deposition show him offering obfuscatory answers and saying 'I don't recall' so many times that even the presiding judge had to chuckle. Worse, many of the technology chief's denials and pleas of ignorance were directly refuted by prosecutors with snippets of e-mail Gates both sent and received.

          


          Gates later said that he had simply resisted attempts by Boies to mischaracterize his words and actions. As to his demeanor during the deposition, he said, "Whatever that penalty is should be levied against me: rudeness to Boies in the first degree." Despite Gates' denials, the judge ruled that Microsoft had committed monopolization and tying, blocking competition, in violation of the Sherman Act.


          As an executive, Gates met regularly with Microsoft's senior managers and program managers. Most firsthand accounts of these meetings portray him as hostile, berating managers for perceived holes in their business strategies or their proposals which place the company's long-term interests at risk. He has been described shouting at length at employees before letting them continue, with such remarks as, "That's the stupidest thing I've ever heard!" and, "Why don't you just give up your options and join the Peace Corps?" However, he was also known to back down when the targets of his outbursts responded frankly and directly. When subordinates appeared to be procrastinating, he was known to quip, "Do you want me to do it over the weekend?"


          In 2004, Gates told a group of 1,000 people gathered at the Massachusetts Institute of Technology, that "We want to take everything that the programmer knows, and express those in as high a level as we can," said Bill Gates. Gates forsaw machine learning applied to the diagnosis of problems "in a system". "Machine learning techniques can build a model and then use it to see if things are unusual" and that this field of science "can block the abnormal components, preserving the system's integrity and security". "We can already beat the fastest typists of Chinese with a Chinese speech recognition system". Gates also announced a solution to email spam that week, saying that for example, according to the MIT newspaper, "If mail comes in from what the spam filter thinks is a stranger, some type of proof is required".


          Gates' role at Microsoft for most of its history was primarily a management and executive role. However, he was an active software developer in the early years, particularly on the company's programming language products. He has not officially been on a development team since working on the TRS-80 Model 100 line, but he wrote code as late as 1989 that shipped in the company's products. On June 15, 2006, Gates announced that he would transition out of his day-to-day role over the next two years to dedicate more time to philanthropy. He divided his responsibilities between two successors, placing Ray Ozzie in charge of day-to-day management and Craig Mundie in charge of long-term product strategy. One of his last initiatives before announcing his departure was the creation of a robotics software group at Microsoft.


          


          Personal life
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              Bill Gates and Brazilian President Luiz Incio Lula da Silva in Davos. January 26, 2003
            

          


          Gates married Melinda French from Dallas, Texas on January 1, 1994. They have three children: Jennifer Katharine Gates (1996), Rory John Gates (1999) and Phoebe Adele Gates (2002). Bill Gates' house is a 21st century earth-sheltered home in the side of a hill overlooking Lake Washington in Medina, Washington. According to King County public records, as of 2006, the total assessed value of the property (land and house) is $125 million, and the annual property tax is $991,000. Also among Gates' private acquisitions is the Codex Leicester, a collection of writings by Leonardo da Vinci, which Gates bought for USD $30.8 million at an auction in 1994.


          Gates' e-mail address has been widely publicized, and he received as many as 4,000,000 e-mails in 2004, most of which were spam. He has said that much of this junk mail "offers to help [him] get out of debt or get rich quick", which "would be funny if it weren't so irritating".


          


          Wealth and investments


          


          Gates has been number one on the " Forbes 400" list from 1993 through to 2006 and number one on Forbes list of " The World's Richest People" from 1995 to 2006 with 58 billion U.S. dollars. In 1999, Gates's wealth briefly surpassed $100 billion causing him to be referred to in the media as a "centibillionaire". Since 2000, the nominal value of his Microsoft holdings has declined due to a fall in Microsoft's stock price after the dot-com bubble and the multi-billion dollar donations he has made to his charitable foundations. In May 2006, Gates said in an interview that he wished that he were not the richest man in the world, stating that he disliked the attention it brought. A July 3, 2007 report by Mexican financial journalist Eduardo Garcia indicated that Gates' position as the wealthiest person in the world has in fact been usurped by telecommunications magnate Carlos Slim Hel.


          Gates has several investments outside Microsoft, which in 2006 paid him a salary of US$966,667. He founded Corbis, a digital imaging company, in 1989. In 2004 he became a director of Berkshire Hathaway, the investment company headed by longtime friend Warren Buffett. He is a client of Cascade Investment Group, a wealth management firm with diverse holdings.


          


          Philanthropy


          In 2000, Gates and his wife founded the charitable Bill & Melinda Gates Foundation. The generosity and extensive philanthropy of David Rockefeller has been credited as a major influence. Bill Gates and his father have met with Rockefeller several times and have modeled their giving in part on the Rockefeller family's philanthropic focus, namely those global problems that are ignored by governments and other organizations.


          The foundation's grants have provided funds for college scholarships for under-represented minorities, AIDS prevention, diseases prevalent in third world countries, and other causes. In 2000, the Gates Foundation endowed the University of Cambridge with $210 million for the Gates Cambridge Scholarships. The Foundation has also pledged over $7 billion to its various causes, including $1 billion to the United Negro College Fund. According to a 2004 Forbes magazine article, Gates gave away over $29 billion to charities from 2000 onwards. These donations are usually cited as sparking a substantial change in attitudes towards philanthropy among the very rich, with philanthropy becoming the norm.


          


          Transition


          On June 16, 2006, Gates announced that he would move to a part-time role within Microsoft (leaving day-to-day operations management) in July 2008 to begin a full-time career in philanthropy, but would remain as chairman. Gates credited Warren Buffett with influencing his decision to commit himself to charitable causes. Days later, Buffett announced that he would begin matching Gates' contributions to the Gates Foundation, up to $1.5 billion per year in stock.


          


          Awards and recognition
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              Bill Gates at Consumer Electronics Show on January 8, 2007
            

          


          Time magazine named Gates one of the 100 people who most influenced the 20th century, as well as one of the 100 most influential people of 2004, 2005, and 2006. Time also collectively named Gates, his wife Melinda and U2's lead singer Bono as the 2005 Persons of the Year for their humanitarian efforts. In a list compiled by the magazine New Statesman in 2006, he was voted eighth in the list of "Heroes of our time". Gates was listed in the Sunday Times power list in 1999, named CEO of the year by Chief Executive Officers magazine in 1994, ranked number one in the "Top 50 Cyber Elite" by Time in 1998, ranked number two in the Upside Elite 100 in 1999 and was included in The Guardian as one of the "Top 100 influential people in media" in 2001.


          Gates has received four honorary doctorates, from the Nyenrode Business Universiteit, Breukelen, The Netherlands in 2000, the Royal Institute of Technology, Stockholm, Sweden in 2002, Waseda University, Tokyo, Japan in 2005, and a fourth in June 2007, from Harvard University. Gates was also given an honorary KBE ( Knighthood) from Queen Elizabeth II of the United Kingdom in 2005, in addition to having entomologists name the Bill Gates flower fly, Eristalis gatesi, in his honour.


          Bill delivered the keynote address at the Fall COMDEX in 1983, 1985, 1988, 1990, 1994, and from 1996 to 2003.


          Bill and Melinda received the Prince of Asturias Award for International Cooperation on May 4, 2006, in recognition of their world impact through charity giving. In November 2006, he and his wife were awarded the Order of the Aztec Eagle for their philanthropic work around the world in the areas of health and education, particularly in Mexico, and specifically in the program "Un pas de lectores".


          


          Bill Gates in film


          A 2002 film called Nothing So Strange uses a fictional assassination of Bill Gates in Los Angeles as the backbone of the plot .


          The 2001 thriller Antitrust has a character based on Bill Gates.


          In the 1999 docudrama Pirates of Silicon Valley Bill Gates was portrayed by Anthony Michael Hall.



          


          Musical


          Jordan Allen-Dutton and Erik Weiner (lyricist-librettists) and composer Hal Goldberg are working on a stage musical about Bill Gates and Steve Jobs, titled "Nerds://A Musical Software Satire". A private reading was held in July 30, 2007, according to an article in playbill.com.


          
            Retrieved from " http://en.wikipedia.org/wiki/Bill_Gates"
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              	Background information
            


            
              	Birth name

              	Eleanora Fagan
            


            
              	Also known as

              	Lady Day
            


            
              	Born

              	April 7, 1915(1915-04-07)
            


            
              	Origin

              	Baltimore, Maryland, United States
            


            
              	Died

              	July 17, 1959 (aged44)
            


            
              	Genre(s)

              	Jazz, vocal jazz, jazz blues, torch songs, ballads, swing
            


            
              	Occupation(s)

              	Jazz singer, Composer
            


            
              	Instrument(s)

              	Vocals
            


            
              	Years active

              	1933-1959
            


            
              	Label(s)

              	Columbia Records (1933-1942, 1958)

              Commodore Records (1939, 1944)

              Decca Records (1944-1950)

              Verve Records (1952-1959)
            


            
              	Associated acts

              	Ella Fitzgerald, Sarah Vaughan
            


            
              	Website

              	Billie Holiday Official Site
            

          


          Billie Holiday (born Eleanora Fagan; April 7, 1915  July 17, 1959) was an American jazz singer and songwriter.


          Nicknamed Lady Day by her sometime collaborator Lester Young, Holiday was a seminal influence on jazz, and pop singing. Her vocal style  strongly inspired by instrumentalists  pioneered a new way of manipulating wording and tempo, and also popularized a more personal and intimate approach to singing. Critic John Bush wrote that she "changed the art of American pop vocals forever." She co-wrote only a few songs, but several of them have become jazz standards, notably " God Bless the Child," "Don't Explain," and " Lady Sings the Blues."


          


          Biography


          


          Early life
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              Photograph of a two-year-old Holiday
            

          


          Billie Holiday had a difficult childhood, which greatly affected her life and career. Much of her childhood is clouded by conjecture and legend, some of it propagated by her autobiography, Lady Sings the Blues, co-authored by William Dufty and published in 1956, but later revealed to contain many inaccuracies.


          Her professional pseudonym was taken from Billie Dove, an actress she admired, and Clarence Holiday, her probable father. At the outset of her career, she spelled her last name "Halliday," presumably to distance herself from her neglectful father, but eventually changed it back to "Holiday."


          There is some controversy regarding Holiday's paternity, stemming from a copy of her birth certificate in the Baltimore archives that lists the father as a "Frank DeViese". Some historians consider this an anomaly, probably inserted by a hospital or government worker.


          Thrown out of her parents' home in Baltimore, Billie's mother, Sadie Fagan, moved to Philadelphia where Billie was born. Mother and child eventually settled in a poor section of Baltimore. Her parents married when she was three, but they soon divorced, leaving her to be raised largely by her mother and other relatives. At the age of 10, she reported that she had been raped. That claim, combined with her frequent truancy, resulted in her being sent to The House of the Good Shepherd, a Catholic reform school, in 1925. It was only through the assistance of a family friend that she was released two years later. Scared by these experiences, Holiday moved to New York City with her mother in 1928. In 1929 Holiday's mother discovered a neighbour, Wilbert Rich, in the act of raping her daughter; Rich was sentenced to three months in jail.


          


          Early singing career
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              Photo by Ralph F. Seghers
            

          


          According to Billie Holiday's own account, she was recruited by a brothel, worked as a prostitute in 1930, and was eventually imprisoned for a short time for solicitation. It was in Harlem in the early 1930s that she started singing for tips in various night clubs. According to legend, penniless and facing eviction, she sang "Travelin All Alone" in a local club and reduced the audience to tears. She later worked at various clubs for tips, ultimately landing at Pod's and Jerry's, a well known Harlem jazz club. Her early work history is hard to verify, though accounts say she was working at a club named Monette's in 1933 when she was discovered by talent scout John Hammond.


          Hammond arranged for Holiday to make her recording debut on a 1933 Benny Goodman date, and Goodman was also on hand in 1935, when she continued her recording career with a group led by pianist Teddy Wilson. Their first collaboration included "What A Little Moonlight Can Do" and "Miss Brown To You", which helped to establish Billie Holiday as a major vocalist. She began recording under her own name a year later, producing a series of extraordinary performances with groups comprising the Swing Era's finest musicians.


          Wilson was signed to Brunswick by John Hammond for the purpose of recording current pop tunes in the new Swing style for the growing jukebox trade. They were given free rein to improvise the material. Holiday's amazing method of improvising the melody line to fit the emotion was revolutionary (Wilson and Holiday took pedestrian pop tunes like "Twenty Four Hours A Day" or "Yankee Doodle Never Went To Town" and turned them into jazz classics with their arrangements). With few exceptions, the recordings she made with Wilson or under her own name during the 1930s and early 1940s are regarded as important parts of the jazz vocal library.


          Among the musicians who accompanied her frequently was tenor saxophonist Lester Young, who had been a boarder at her mother's house in 1934 and with whom she had a special rapport. "Well, I think you can hear that on some of the old records, you know. Some time I'd sit down and listen to 'em myself, and it sound like two of the same voices, if you don't be careful, you know, or the same mind, or something like that." Young nicknamed her "Lady Day" and she, in turn, dubbed him "Prez." She did a three-month residency at Clark Monroe's Uptown House in New York in 1937. In the late 1930s, she also had brief stints as a big band vocalist with Count Basie (1937) and Artie Shaw (1938). The latter association placed her among the first black women to work with a white orchestra, an arrangement that went against the temper of the times.


          


          The Commodore Years and "Strange Fruit"


          Holiday was recording for Columbia in the late 1930s when she was introduced to " Strange Fruit," a song based on a poem about lynching written by Abel Meeropol, a Jewish schoolteacher from the Bronx. Meeropol used the pseudonym "Lewis Allan" for the poem, which was set to music and performed at teachers' union meetings. It was eventually heard by Barney Josephson, proprietor of Caf Society, an integrated nightclub in Greenwich Village, who introduced it to Holiday. She performed it at the club in 1939, with some trepidation, fearing possible retaliation. Holiday later said that the imagery in "Strange Fruit" reminded her of her father's death, and that this played a role in her persistence to perform it. In a 1958 interview, she also bemoaned the fact that many people did not grasp the song's message: "They'll ask me to 'sing that sexy song about the people swinging'," she said.


          When Holiday's producers at Columbia found the subject matter too sensitive, Milt Gabler agreed to record it for his Commodore Records. That was done in April, 1939 and "Strange Fruit" remained in her repertoire for twenty years. She later recorded it again for Verve. While the Commodore release did not get airplay, the controversial song sold well, though Gabler attributed that mostly to the record's other side, " Fine and Mellow," which was a jukebox hit.


          


          Decca Records and "Lover Man"


          In addition to owning Commodore Records, Milt Gabler was an A&R man for Decca Records, and he signed Holiday to the label in 1944. Her first recording for Decca, " Lover Man," was a song written especially for her by Jimmy Davis, Roger "Ram" Ramirez, and Jimmy Sherman. Although its lyrics describe a woman who has never known love ("I long to try something I never had"), its themea woman longing for a missing loverand its refrain, "Lover man, oh, where can you be?", struck a chord in wartime America and the record became one of her biggest hits.


          Holiday continued to record for Decca until 1950, including sessions with the Duke Ellington and Count Basie orchestras, and two duets with Louis Armstrong. Holiday's Decca recordings featured big bands and, sometimes, strings, contrasting her intimate small group Columbia accompaniments. Some of the songs from her Decca repertoire became signatures, including "Don't Explain" and " Good Morning Heartache".


          


          Film


          Holiday made one major film appearance, opposite Louis Armstrong in New Orleans (1947). The musical drama featured Holiday singing with Armstrong and his band and was directed by Arthur Lubin.


          


          Later life and death


          Holiday stated that she began using hard drugs in the early 1940s. She married trombonist Jimmy Monroe on August 25, 1941. While still married to Monroe, she hooked up with trumpeter Joe Guy, her drug dealer, as his common law wife. She finally divorced Monroe in 1947, and also split with Guy. In 1947 she was jailed on drug charges and served eight months at the Alderson Federal Correctional Institution for Women in West Virginia. Her New York City Cabaret Card was subsequently revoked, which kept her from working in clubs there for the remaining 12 years of her life, except when she played at the Ebony Club in 1948, where she opened under the permission of John Levy.


          By the 1950s, Holiday's drug abuse, drinking, and relations with abusive men led to deteriorating health. As evidenced by her later recordings, Holiday's voice coarsened and did not project the vibrance it once had. However, she had retained  and, perhaps, strengthened  the emotional impact of her delivery ( See below).


          On March 28, 1952, Holiday married Louis McKay, a mafia enforcer. McKay, like most of the men in her life, was abusive, but he did try to get her off drugs. They were separated at the time of her death, but McKay had plans to start a chain of Billie Holiday vocal studios, a la the Arthur Murray dance schools.


          Her late recordings on Verve constitute about a third of her commercial recorded legacy and are as well remembered as her earlier work for the Columbia, Commodore and Decca labels. In later years her voice became more fragile, but it never lost the edge that had always made it so distinctive. On November 10, 1956, she performed before a packed audience at Carnegie Hall, a major accomplishment for any artist, especially a black artist of the segregated period of American history. Her performance of "Fine And Mellow" on CBS's The Sound of Jazz program is memorable for her interplay with her long-time friend Lester Young; both were less than two years from death. ( see the clip here)


          Holiday first toured Europe in 1954, as part of a Leonard Feather package that also included Buddy DeFranco and Red Norvo. When she returned, almost five years later, she made one of her last television appearances for Granada's "Chelsea at Nine," in London. Her final studio recordings were made for MGM in 1959, with lush backing from Ray Ellis and his Orchestra, who had also accompanied her on Columbia's Lady in Satin album the previous year  see below). The MGM sessions were released posthumously on a self-titled album, later re-titled and re-released as Last Recordings. Her final public appearance, a benefit concert at the Phoenix Theatre in New York's Greenwich Village, took place on May 25, 1959. According to the evening's masters of ceremony, jazz critic Leonard Feather and TV host Steve Allen, she was only able to make it through two songs, one of which was "Ain't Nobody's Business If I Do."


          On May 31, 1959, she was taken to Metropolitan Hospital in New York suffering from liver and heart disease. On July 12, she was placed under house arrest at the hospital for drug possession, despite evidence suggesting the drugs may have been planted on her. Holiday remained under police guard at the hospital until she died from cirrhosis of the liver on July 17, 1959. In the final years of her life, she had been progressively swindled out of her earnings, and she died with $0.70 in the bank and $750 (a tabloid fee) on her person.


          Billie Holiday is interred in Saint Raymond's Cemetery, The Bronx, New York.


          


          Voice
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          Her distinct delivery made Billie Holiday's performances instantly recognizable throughout her career. Years of abuse eventually altered the texture of her voice and gave it a prepossessing fragility, but the emotion with which she imbued each song remained intact.. Her last major recording, a 1958 album entitled Lady in Satin, features the backing of a 40-piece orchestra conducted and arranged by Ray Ellis, who said of the album in 1997:


          
            	I would say that the most emotional moment was her listening to the playback of "I'm a Fool to Want You." There were tears in her eyes ... After we finished the album I went into the control room and listened to all the takes. I must admit I was unhappy with her performance, but I was just listening musically instead of emotionally. It wasn't until I heard the final mix a few weeks later that I realized how great her performance really was.

          


          Songs composed by Holiday


          
            	" Billie's Blues" (1936)


            	" Don't Explain" (1944)


            	" Everything Happens For The Best" (1939)


            	" Fine and Mellow" (1939)


            	" God Bless the Child" (1941)


            	" Lady Sings the Blues" (1956)


            	" Long Gone Blues" (1939)


            	" Now or Never"(1949)


            	" Our Love Is Different" (1939)


            	" Stormy Blues" (1954)

          


          


          Selective awards


          


          Grammy Hall of Fame


          Billie Holiday was posthumously inducted into the Grammy Hall of Fame, which is a special Grammy award established in 1973 to honour recordings that are at least twenty-five years old, and that have "qualitative or historical significance."


          
            
              	Billie Holiday: Grammy Hall of Fame Awards
            


            
              	Year Recorded

              	Title

              	Genre

              	Label

              	Year Inducted

              	Notes
            


            
              	1944

              	" Embraceable You"

              	Jazz (single)

              	Commodore

              	2005
            


            
              	1958

              	Lady in Satin

              	Jazz (album)

              	Columbia

              	2000
            


            
              	1945

              	" Lover Man (Oh, Where Can You Be?)"

              	Jazz (single)

              	Decca

              	1989
            


            
              	1939

              	" Strange Fruit"

              	Jazz (single)

              	Commodore

              	1978

              	Listed also in the National Recording Registry by the Library of Congress in 2002
            


            
              	1941

              	" God Bless the Child"

              	Jazz (single)

              	Okeh

              	1976
            

          


          


          Grammy Best Historical Album


          The Grammy Award for Best Historical Album has been presented since 1979.


          
            
              	Year

              	Title

              	Label

              	Result
            


            
              	2002

              	Lady Day: The Complete Billie Holiday

              	Columbia 1933-1944

              	Winner
            


            
              	1994

              	The Complete Billie Holiday

              	Verve 1945-1959

              	Winner
            


            
              	1992

              	Billie Holiday - The Complete Decca Recordings

              	Verve 1944-1950

              	Winner
            


            
              	1980

              	Billie Holiday - Giants of Jazz

              	Time-Life

              	Winner
            

          


          


          Other honours


          
            
              	Year

              	Award

              	Honours

              	Notes
            


            
              	2004

              	Ertegun Jazz Hall of Fame

              	Inducted

              	Jazz at Lincoln Centre, New York
            


            
              	2000

              	Rock and Roll Hall of Fame

              	Inducted

              	Category: "Early Influence"
            


            
              	1997

              	ASCAP Jazz Wall of Fame

              	Inducted

              	

            


            
              	1979

              	Big Band and Jazz Hall of Fame

              	Inducted

              	Location: Oceanside, CA
            


            
              	1947

              	Esquire Magazine Gold Award

              	Best Leading Female Vocalist

              	Jazz award
            


            
              	1946

              	Esquire Magazine Silver Award

              	Best Leading Female Vocalist

              	Jazz award
            


            
              	1945

              	Esquire Magazine Silver Award

              	Best Leading Female Vocalist

              	Jazz award
            


            
              	1944

              	Esquire Magazine Gold Award

              	Best Leading Female Vocalist

              	Jazz award
            

          


          Discography


          Holiday recorded extensively for four labels:


          
            	Columbia Records (1933-1942, 1958) [ Brunswick Records (1935-1939), Vocalion Records (later OKeh Records) (1936-1942)]


            	Commodore Records (1939, 1944)


            	Decca Records (1944-1950)


            	Verve Records (1952-1959)

          


          


          Studio Recordings


          Note: To avoid repetition (and a very long discography) most of Holiday's individual albums are omitted, as almost all the material from these albums is available on the box sets listed below.


          


          Box Sets


          
            	Lady Day: The Complete Billie Holiday on Columbia 1933-1944, Columbia Legacy CXK85470, 2001


            	The Complete Commodore Recordings (1939, 1944)


            	The Complete Decca Recordings (1944-1950)


            	The Complete Billie Holiday on Verve (1945-1959)

          


          


          Studio Albums


          
            	Lady in Satin (Columbia, 1958)


            	New Orleans: Original Motion Picture Soundtrack (1946) (Giants of Jazz, 1983)


            	The Sound of Jazz (Columbia, 1958)

          


          


          Live recordings


          Many live recordings, of varying quality, are also available. A selection is listed below:


          
            	At Monterey 1958 (1958)


            	Billie Holiday in Europe 1954-1958 (1954-1958)


            	The Complete 1951 Storyville Club Sessions (1951)


            	Ella Fitzgerald and Billie Holiday at Newport (1957) (Holiday's performance is included in the Verve box set; see below)


            	Lady Day: The Storyville Concerts [Vol. 1 and 2] (1951, 1953, 1959)


            	A Midsummer Night's Jazz at Stratford '57 (1957)


            	Summer of '49 (1948-1949)

          


          The Columbia box set includes live recordings of Holiday's performances with the Count Basie Orchestra (1937) and Benny Goodman (1939), and her performance at the 1944 Esquire Jazz Concert.


          The Verve box set includes the following live recordings:


          
            	Jazz at the Philharmonic performances (1945-1947)


            	Jazz Club USA (1954)


            	1956 Carnegie Hall concerts, with a narrator reading portions of her autobiography, Lady Sings the Blues


            	1957 Newport Jazz Festival


            	Seven Ages of Jazz Festival (1958)

          


          


          Videography


          
            	Symphony in Black, 1935 short (with Duke Ellington)


            	New Orleans, 1947


            	The Sound of Jazz, CBS Television, December 8, 1957

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Billie_Holiday"
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        Binary numeral system


        
          

          
            
              	Numeral systems by culture
            


            
              	Hindu-Arabic numerals
            


            
              	Indian

              Eastern Arabic

              Khmer

              	Indian family

              Brahmi

              Thai
            


            
              	East Asian numerals
            


            
              	Chinese

              Suzhou

              Counting rods

              	Japanese

              Korean
            


            
              	Alphabetic numerals
            


            
              	Abjad

              Armenian

              Cyrillic

              Ge'ez

              	Hebrew

              Greek (Ionian)

              Āryabhaṭa

              
            


            
              	Other systems
            


            
              	Attic

              Babylonian

              Egyptian

              Etruscan

              	Mayan

              Roman

              Urnfield
            


            
              	List of numeral system topics
            


            
              	Positional systems by base
            


            
              	Decimal (10)
            


            
              	2, 4, 8, 16, 32, 64
            


            
              	1, 3, 9, 12, 20, 24, 30, 36, 60, more
            


            
              	
            

          


          The binary numeral system, or base-2 number system, is a numeral system that represents numeric values using two symbols, usually 0 and 1. More specifically, the usual base- 2 system is a positional notation with a radix of 2. Owing to its straightforward implementation in electronic circuitry, the binary system is used internally by all modern computers.


          


          History


          The ancient Indian writer Pingala developed advanced mathematical concepts for describing prosody, and in doing so presented the first known description of a binary numeral system, possibly as early as the 8th century BC. Others place him much later; R. Hall, Mathematics of Poetry, has "c. 200 BC". The numeration system was based on the Eye of Horus Old Kingdom numeration system.


          A full set of 8 trigrams and 64 hexagrams, analogous to the 3-bit and 6-bit binary numerals, were known to the ancient Chinese in the classic text I Ching. Similar sets of binary combinations have also been used in traditional African divination systems such as If as well as in medieval Western geomancy.


          An ordered binary arrangement of the hexagrams of the I Ching, representing the decimal sequence from 0 to 63, and a method for generating the same, was developed by the Chinese scholar and philosopher Shao Yong in the 11th century. However, there is no evidence that Shao understood binary computation.


          In 1605 Francis Bacon discussed a system by which letters of the alphabet could be reduced to sequences of binary digits, which could then be encoded as scarcely visible variations in the font in any random text. Importantly for the general theory of binary encoding, he added that this method could be used with any objects at all: "provided those objects be capable of a twofold difference only; as by Bells, by Trumpets, by Lights and Torches, by the report of Muskets, and any instruments of like nature". (See Bacon's cipher.)


          The modern binary number system was fully documented by Gottfried Leibniz in the 17th century in his article Explication de l'Arithmtique Binaire. Leibniz's system used 0 and 1, like the modern binary numeral system.


          In 1854, British mathematician George Boole published a landmark paper detailing an algebraic system of logic that would become known as Boolean algebra. His logical calculus was to become instrumental in the design of digital electronic circuitry.


          In 1937, Claude Shannon produced his master's thesis at MIT that implemented Boolean algebra and binary arithmetic using electronic relays and switches for the first time in history. Entitled A Symbolic Analysis of Relay and Switching Circuits, Shannon's thesis essentially founded practical digital circuit design.


          In November of 1937, George Stibitz, then working at Bell Labs, completed a relay-based computer he dubbed the "Model K" (for "Kitchen", where he had assembled it), which calculated using binary addition. Bell Labs thus authorized a full research program in late 1938 with Stibitz at the helm. Their Complex Number Computer, completed January 8, 1940, was able to calculate complex numbers. In a demonstration to the American Mathematical Society conference at Dartmouth College on September 11, 1940, Stibitz was able to send the Complex Number Calculator remote commands over telephone lines by a teletype. It was the first computing machine ever used remotely over a phone line. Some participants of the conference who witnessed the demonstration were John Von Neumann, John Mauchly, and Norbert Wiener, who wrote about it in his memoirs.


          


          Representation


          A binary number can be represented by any sequence of bits (binary digits), which in turn may be represented by any mechanism capable of being in two mutually exclusive states. The following sequences of symbols could all be interpreted as the same binary numeric value of 667:

          
1 0 1 0 0 1 1 0 1 1
| - | - - | | - | |
x o x o o x x o x x
y n y n n y y n y y



          
            [image: A binary clock might use LEDs to express binary values. In this clock, each column of LEDs shows a binary-coded decimal numeral of the traditional sexagesimal time.]

            
              A binary clock might use LEDs to express binary values. In this clock, each column of LEDs shows a binary-coded decimal numeral of the traditional sexagesimal time.
            

          


          The numeric value represented in each case is dependent upon the value assigned to each symbol. In a computer, the numeric values may be represented by two different voltages; on a magnetic disk, magnetic polarities may be used. A "positive", "yes", or "on" state is not necessarily equivalent to the numerical value of one; it depends on the architecture in use.


          In keeping with customary representation of numerals using Arabic numerals, binary numbers are commonly written using the symbols 0 and 1. When written, binary numerals are often subscripted, prefixed or suffixed in order to indicate their base, or radix. The following notations are equivalent:


          
            	100101 binary (explicit statement of format)


            	100101b (a suffix indicating binary format)


            	100101B (a suffix indicating binary format)


            	bin 100101 (a prefix indicating binary format)


            	1001012 (a subscript indicating base-2 (binary) notation)


            	%100101 (a prefix indicating binary format)


            	0b100101 (a prefix indicating binary format, common in programming languages)

          


          When spoken, binary numerals are usually read digit-by-digit, in order to distinguish them from decimal numbers. For example, the binary numeral 100 is pronounced one zero zero, rather than one hundred, to make its binary nature explicit, and for purposes of correctness. Since the binary numeral 100 is equal to the decimal value four, it would be confusing, and numerically incorrect, to refer to the numeral as one hundred.


          


          Counting in binary


          
            
              	Binary

              	Decimal
            


            
              	0

              	0
            


            
              	1

              	1
            


            
              	10

              	2
            


            
              	11

              	3
            


            
              	100

              	4
            


            
              	101

              	5
            


            
              	110

              	6
            


            
              	111

              	7
            


            
              	1000

              	8
            


            
              	1001

              	9
            


            
              	1010

              	10
            

          


          Counting in binary is similar to counting in any other number system. Beginning with a single digit, counting proceeds through each symbol, in increasing order. Decimal counting uses the symbols 0 through 9, while binary only uses the symbols 0 and 1.


          When the symbols for the first digit are exhausted, the next-higher digit (to the left) is incremented, and counting starts over at 0. In decimal, counting proceeds like so:


          
            	000, 001, 002, ... 007, 008, 009, (rightmost digit starts over, and next digit is incremented)


            	010, 011, 012, ...


            	...


            	090, 091, 092, ... 097, 098, 099, (rightmost two digits start over, and next digit is incremented)


            	100, 101, 102, ...

          


          After a digit reaches 9, an increment resets it to 0 but also causes an increment of the next digit to the left. In binary, counting is the same except that only the two symbols 0 and 1 are used. Thus after a digit reaches 1 in binary, an increment resets it to 0 but also causes an increment of the next digit to the left:


          
            	000, 001, (rightmost digit starts over, and next digit is incremented)


            	010, 011, (rightmost two digits start over, and next digit is incremented)


            	100, 101, ...

          


          



          


          Binary arithmetic


          Arithmetic in binary is much like arithmetic in other numeral systems. Addition, subtraction, multiplication, and division can be performed on binary numerals.


          


          Addition


          
            [image: The circuit diagram for a binary half adder, which adds two bits together, producing sum and carry bits.]

            
              The circuit diagram for a binary half adder, which adds two bits together, producing sum and carry bits.
            

          


          The simplest arithmetic operation in binary is addition. Adding two single-digit binary numbers is relatively simple:


          
            	0 + 0 = 0


            	0 + 1 = 1


            	1 + 0 = 1


            	1 + 1 = 10 (carry:1)

          


          Adding two "1" values produces the value "10" (spoken as "one-zero"), equivalent to the decimal value 2. This is similar to what happens in decimal when certain single-digit numbers are added together; if the result equals or exceeds the value of the radix (10), the digit to the left is incremented:


          
            	5 + 5 = 10


            	7 + 9 = 16

          


          This is known as carrying in most numeral systems. When the result of an addition exceeds the value of the radix, the procedure is to "carry the one" to the left, adding it to the next positional value. Carrying works the same way in binary:

          
 1 1 1 1 1 (carried digits)
 0 1 1 0 1
+ 1 0 1 1 1
-------------
= 1 0 0 1 0 0



          In this example, two numerals are being added together: 011012 (13 decimal) and 101112 (23 decimal). The top row shows the carry bits used. Starting in the rightmost column, 1 + 1 = 102. The 1 is carried to the left, and the 0 is written at the bottom of the rightmost column. The second column from the right is added: 1 + 0 + 1 = 102 again; the 1 is carried, and 0 is written at the bottom. The third column: 1 + 1 + 1 = 112. This time, a 1 is carried, and a 1 is written in the bottom row. Proceeding like this gives the final answer 1001002 (36 decimal).


          When computers must add two numbers, the rule that: x ^ y = x + y% 2 for any two bits x and y allows for very fast calculation, as well.


          


          Subtraction


          Subtraction works in much the same way:


          
            	0  0 = 0


            	0  1 = 1 (with borrow)


            	1  0 = 1


            	1  1 = 0

          


          One binary numeral can be subtracted from another as follows:

          
 * * * * (starred columns are borrowed from)
 1 1 0 1 1 1 0
  1 0 1 1 1
----------------
= 1 0 1 0 1 1 1



          Subtracting a positive number is equivalent to adding a negative number of equal absolute value; computers typically use two's complement notation to represent negative values. This notation eliminates the need for a separate "subtract" operation. The subtraction can be summarized with this formula:


          A - B = A + not B + 1


          For further details, see two's complement.


          


          Multiplication


          Multiplication in binary is similar to its decimal counterpart. Two numbers A and B can be multiplied by partial products: for each digit in B, the product of that digit in A is calculated and written on a new line, shifted leftward so that its rightmost digit lines up with the digit in B that was used. The sum of all these partial products gives the final result.


          Since there are only two digits in binary, there are only two possible outcomes of each partial multiplication:


          
            	If the digit in B is 0, the partial product is also 0


            	If the digit in B is 1, the partial product is equal to A

          


          For example, the binary numbers 1011 and 1010 are multiplied as follows:

          
   1 0 1 1 (A)
    1 0 1 0 (B)
   ---------
   0 0 0 0  Corresponds to a zero in B
 +  1 0 1 1   Corresponds to a one in B
 + 0 0 0 0 
 + 1 0 1 1 
 ---------------
 = 1 1 0 1 1 1 0



          Binary numbers can also be multiplied with bits after a binary point:

          
    1 0 1.1 0 1 (A) (5.625 in decimal)
     1 1 0.0 1 (B) (6.25 in decimal)
    -------------
    1 0 1 1 0 1  Corresponds to a one in B
 +   0 0 0 0 0 0   Corresponds to a zero in B
 +  0 0 0 0 0 0
 +  1 0 1 1 0 1
 + 1 0 1 1 0 1
 -----------------------
 = 1 0 0 0 1 1.0 0 1 0 1 (35.15625 in decimal)



          See also Booth's multiplication algorithm.


          


          Division


          Binary division is again similar to its decimal counterpart:

          
  __________
1 0 1 | 1 1 0 1 1



          Here, the divisor is 1012, or 5 decimal, while the dividend is 110112, or 27 decimal. The procedure is the same as that of decimal long division; here, the divisor 1012 goes into the first three digits 1102 of the dividend one time, so a "1" is written on the top line. This result is multiplied by the divisor, and subtracted from the first three digits of the dividend; the next digit (a "1") is included to obtain a new three-digit sequence:

          
    1
  __________
1 0 1 | 1 1 0 1 1
   1 0 1
   -----
   0 1 1



          The procedure is then repeated with the new sequence, continuing until the digits in the dividend have been exhausted:

          
    1 0 1
  __________
1 0 1 | 1 1 0 1 1
   1 0 1
   -----
   0 1 1
    0 0 0
   -----
    1 1 1
    1 0 1
    -----
    1 0



          Thus, the quotient of 110112 divided by 1012 is 1012, as shown on the top line, while the remainder, shown on the bottom line, is 102. In decimal, 27 divided by 5 is 5, with a remainder of 2.


          


          Bitwise operations


          Though not directly related to the numerical interpretation of binary symbols, sequences of bits may be manipulated using Boolean logical operators. When a string of binary symbols is manipulated in this way, it is called a bitwise operation; the logical operators AND, OR, and XOR may be performed on corresponding bits in two binary numerals provided as input. The logical NOT operation may be performed on individual bits in a single binary numeral provided as input. Sometimes, such operations may be used as arithmetic short-cuts, and may have other computational benefits as well. For example, an arithmetic shift left of a binary number is the equivalent of multiplication by a (positive, integral) power of 2.


          


          Conversion to and from other numeral systems


          


          Decimal


          To convert from a base-10 integer numeral to its base-2 (binary) equivalent, the number is divided by two, and the remainder is the least-significant bit. The (integer) result is again divided by two, its remainder is the next most significant bit. This process repeats until the result of further division becomes zero.


          For example, 11810, in binary, is:


          
            	
              
                
                  	Operation

                  	Remainder
                


                
                  	118  2 = 59

                  	0
                


                
                  	59  2 = 29

                  	1
                


                
                  	29  2 = 14

                  	1
                


                
                  	14  2 = 7

                  	0
                


                
                  	7  2 = 3

                  	1
                


                
                  	3  2 = 1

                  	1
                


                
                  	1  2 = 0

                  	1
                

              

            

          


          Reading the sequence of remainders from the bottom up gives the binary numeral 11101102.


          This method works for conversion from any base, but there are better methods for bases which are powers of two, such as octal and hexadecimal given below.


          To convert from base-2 to base-10 is the reverse algorithm. Starting from the left, double the result and add the next digit until there are no more. For example to convert 1100101011012 to decimal:


          
            	
              
                
                  	Result

                  	Remaining digits
                


                
                  	0

                  	110010101101
                


                
                  	0  2 + 1 = 1

                  	10010101101
                


                
                  	1  2 + 1 = 3

                  	0010101101
                


                
                  	3  2 + 0 = 6

                  	010101101
                


                
                  	6  2 + 0 = 12

                  	10101101
                


                
                  	12  2 + 1 = 25

                  	0101101
                


                
                  	25  2 + 0 = 50

                  	101101
                


                
                  	50  2 + 1 = 101

                  	01101
                


                
                  	101  2 + 0 = 202

                  	1101
                


                
                  	202  2 + 1 = 405

                  	101
                


                
                  	405  2 + 1 = 811

                  	01
                


                
                  	811  2 + 0 = 1622

                  	1
                


                
                  	1622  2 + 1 = 3245

                  	
                

              

            

          


          The result is 324510.

          
 Binary:   1   1   0   0   1   0   1   0   1   1   0   1
 
 Decimal:  [(2^11)*1] + [(2^10)*1] + [(2^9)*0] + [(2^8)*0] + [(2^7)*1] + [(2^6)*0] + [(2^5)*1] + [(2^4)*0] + [(2^3)*1] + [(2^2)*1] + [(2^1)*0] + [(2^0)*1] = 3245 



          The fractional parts of a number are converted with similar methods. They are again based on the equivalence of shifting with doubling or halving.


          In a fractional binary number such as .110101101012, the first digit is [image: \begin{matrix} \frac{1}{2} \end{matrix}], the second [image: \begin{matrix} (\frac{1}{2})^2 = \frac{1}{4} \end{matrix}], etc. So if there is a 1 in the first place after the decimal, then the number is at least [image: \begin{matrix} \frac{1}{2} \end{matrix}], and vice versa. Double that number is at least 1. This suggests the algorithm: Repeatedly double the number to be converted, record if the result is at least 1, and then throw away the integer part.


          For example, [image: \begin{matrix} (\frac{1}{3}) \end{matrix}]10, in binary, is:


          
            	
              
                
                  	Converting

                  	Result
                


                
                  	[image: \begin{matrix} \frac{1}{3} \end{matrix}]

                  	0.
                


                
                  	[image: \begin{matrix} \frac{1}{3} \times 2 = \frac{2}{3} < 1 \end{matrix}]

                  	0.0
                


                
                  	[image: \begin{matrix} \frac{2}{3} \times 2 = 1\frac{1}{3} \ge 1 \end{matrix}]

                  	0.01
                


                
                  	[image: \begin{matrix} \frac{1}{3} \times 2 = \frac{2}{3} < 1 \end{matrix}]

                  	0.010
                


                
                  	[image: \begin{matrix} \frac{2}{3} \times 2 = 1\frac{1}{3} \ge 1 \end{matrix}]

                  	0.0101
                

              

            

          


          Thus the repeating decimal fraction 0.3... is equivalent to the repeating binary fraction 0.01... .


          Or for example, 0.110, in binary, is:


          
            	
              
                
                  	Converting

                  	Result
                


                
                  	0.1

                  	0.
                


                
                  	0.1  2 = 0.2 < 1

                  	0.0
                


                
                  	0.2  2 = 0.4 < 1

                  	0.00
                


                
                  	0.4  2 = 0.8 < 1

                  	0.000
                


                
                  	0.8  2 = 1.6  1

                  	0.0001
                


                
                  	0.6  2 = 1.2  1

                  	0.00011
                


                
                  	0.2  2 = 0.4 < 1

                  	0.000110
                


                
                  	0.4  2 = 0.8 < 1

                  	0.0001100
                


                
                  	0.8  2 = 1.6  1

                  	0.00011001
                


                
                  	0.6  2 = 1.2  1

                  	0.000110011
                


                
                  	0.2  2 = 0.4 < 1

                  	0.0001100110
                

              

            

          


          This is also a repeating binary fraction 0.000110011... . It may come as a surprise that terminating decimal fractions can have repeating expansions in binary. It is for this reason that many are surprised to discover that 0.1 + ... + 0.1, (10 additions) differs from 1 in floating point arithmetic. In fact, the only binary fractions with terminating expansions are of the form of an integer divided by a power of 2, which 1/10 is not.


          The final conversion is from binary to decimal fractions. The only difficulty arises with repeating fractions, but otherwise the method is to shift the fraction to an integer, convert it as above, and then divide by the appropriate power of two in the decimal base. For example:


          
            	
              
                
                  	x

                  	=

                  	1100

                  	.101110011100...
                


                
                  	[image: x \times 2^6]

                  	=

                  	1100101110

                  	.0111001110...
                


                
                  	[image: x \times 2]

                  	=

                  	11001

                  	.0111001110...
                


                
                  	[image: x \times (2^6 - 2)]

                  	=

                  	1100010101
                


                
                  	x

                  	=

                  	(789/62)10
                

              

            

          


          Another way of converting from binary to decimal, often quicker for a person familiar with hexadecimal, is to do so indirectlyfirst converting (x in binary) into (x in hexadecimal) and then converting (x in hexadecimal) into (x in decimal).


          For very large numbers, these simple methods are inefficient because they perform a large number of multiplications or divisions where one operand is very large. A simple divide-and-conquer algorithm is more effective asymptotically: given a binary number, we divide by 10k, where k is chosen so that the quotient roughly equals the remainder, then each of these pieces is converted to decimal and the two are concatenated. Given a decimal number, we split it into two pieces of about the same size, convert each to binary, then multiply the first piece by 10k and add them, where k is the number of digits in the least-significant (rightmost) piece.


          


          Hexadecimal


          Binary may be converted to and from hexadecimal somewhat more easily. This is due to the fact that the radix of the hexadecimal system (16) is a power of the radix of the binary system (2). More specifically, 16 = 24, so it takes four digits of binary to represent one digit of hexadecimal.


          The following table shows each hexadecimal digit along with the equivalent decimal value and four-digit binary sequence:


          
            
              	
                
                  
                    	Hex

                    	Dec

                    	Binary
                  


                  
                    	0

                    	0

                    	0000
                  


                  
                    	1

                    	1

                    	0001
                  


                  
                    	2

                    	2

                    	0010
                  


                  
                    	3

                    	3

                    	0011
                  

                

              

              	
                
                  
                    	Hex

                    	Dec

                    	Binary
                  


                  
                    	4

                    	4

                    	0100
                  


                  
                    	5

                    	5

                    	0101
                  


                  
                    	6

                    	6

                    	0110
                  


                  
                    	7

                    	7

                    	0111
                  

                

              

              	
                
                  
                    	Hex

                    	Dec

                    	Binary
                  


                  
                    	8

                    	8

                    	1000
                  


                  
                    	9

                    	9

                    	1001
                  


                  
                    	A

                    	10

                    	1010
                  


                  
                    	B

                    	11

                    	1011
                  

                

              

              	
                
                  
                    	Hex

                    	Dec

                    	Binary
                  


                  
                    	C

                    	12

                    	1100
                  


                  
                    	D

                    	13

                    	1101
                  


                  
                    	E

                    	14

                    	1110
                  


                  
                    	F

                    	15

                    	1111
                  

                

              
            

          


          To convert a hexadecimal number into its binary equivalent, simply substitute the corresponding binary digits:


          
            	3A16 = 0011 10102


            	E716 = 1110 01112

          


          To convert a binary number into its hexadecimal equivalent, divide it into groups of four bits. If the number of bits isn't a multiple of four, simply insert extra 0 bits at the left (called padding). For example:


          
            	010100102 = 0101 0010 grouped with padding = 5216


            	110111012 = 1101 1101 grouped = DD16

          


          To convert a hexadecimal number into its decimal equivalent, multiply the decimal equivalent of each hexadecimal digit by the corresponding power of 16 and add the resulting values:


          
            	C0E716 = (12  163) + (0  162) + (14  161) + (7  160) = (12  4096) + (0  256) + (14  16) + (7  1) = 49,38310

          


          


          Octal


          Binary is also easily converted to the octal numeral system, since octal uses a radix of 8, which is a power of two (namely, 23, so it takes exactly three binary digits to represent an octal digit). The correspondence between octal and binary numerals is the same as for the first eight digits of hexadecimal in the table above. Binary 000 is equivalent to the octal digit 0, binary 111 is equivalent to octal 7, and so forth.


          
            	
              
                
                  	Octal

                  	Binary
                


                
                  	0

                  	000
                


                
                  	1

                  	001
                


                
                  	2

                  	010
                


                
                  	3

                  	011
                


                
                  	4

                  	100
                


                
                  	5

                  	101
                


                
                  	6

                  	110
                


                
                  	7

                  	111
                

              

            

          


          Converting from octal to binary proceeds in the same fashion as it does for hexadecimal:


          
            	658 = 110 1012


            	178 = 001 1112

          


          And from binary to octal:


          
            	1011002 = 101 1002 grouped = 548


            	100112 = 010 0112 grouped with padding = 238

          


          And from octal to decimal:


          
            	658 = (6  81) + (5  80) = (6  8) + (5  1) = 5310


            	1278 = (1  82) + (2  81) + (7  80) = (1  64) + (2  8) + (7  1) = 8710

          


          


          Representing real numbers


          Non-integers can be represented by using negative powers, which are set off from the other digits by means of a radix point (called a decimal point in the decimal system). For example, the binary number 11.012 thus means:


          
            	
              
                
                  	1  21

                  	(1  2 = 2)

                  	plus
                


                
                  	1  20

                  	(1  1 = 1)

                  	plus
                


                
                  	0  2-1

                  	(0   = 0)

                  	plus
                


                
                  	1  2-2

                  	(1   = 0.25)
                

              

            

          


          For a total of 3.25 decimal.


          All dyadic rational numbers [image: \frac{p}{2^a}] have a terminating binary numeralthe binary representation has a finite number of terms after the radix point. Other rational numbers have binary representation, but instead of terminating, they recur, with a finite sequence of digits repeating indefinitely. For instance


          
            	[image: \frac{1_{10}}{3_{10}}] = [image: \frac{1_2}{11_2}] = 0.0101010101...2

          


          
            	[image: \frac{12_{10}}{17_{10}}] = [image: \frac{1100_2}{10001_2}] = 0.10110100 10110100 10110100...2

          


          The phenomenon that the binary representation of any rational is either terminating or recurring also occurs in other radix-based numeral systems. See, for instance, the explanation in decimal. Another similarity is the existence of alternative representations for any terminating representation, relying on the fact that 0.111111... is the sum of the geometric series 2-1 + 2-2 + 2-3 + ... which is 1.


          Binary numerals which neither terminate nor recur represent irrational numbers. For instance,


          
            	0.10100100010000100000100.... does have a pattern, but it is not a fixed-length recurring pattern, so the number is irrational


            	1.0110101000001001111001100110011111110... is the binary representation of [image: \sqrt{2}], the square root of 2, another irrational. It has no discernible pattern, although a proof that [image: \sqrt{2}] is irrational requires more than this. See irrational number.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Binary_numeral_system"
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        Binary star


        
          

          
            [image: Hubble image of the Sirius binary system, in which Sirius B can be clearly distinguished (lower left).]

            
              Hubble image of the Sirius binary system, in which Sirius B can be clearly distinguished (lower left).
            

          


          A binary star is a stellar system consisting of two stars orbiting around their centre of mass. For each star, the other is its companion star. Recent research suggests that a large percentage of stars are part of systems with at least two stars. Binary star systems are very important in astrophysics, because observing their mutual orbits allows their mass to be determined. The masses of many single stars can then be determined by extrapolations made from the observation of binaries.


          Binary stars are not the same as optical double stars, which appear to be close together as seen from Earth, but may not be bound noticeably by gravity. Binary stars can either be distinguished optically (visual binaries) or by indirect techniques, such as spectroscopy. If binaries happen to orbit in a plane containing our line of sight, they will eclipse each other; these are called eclipsing binaries.


          Systems consisting of more than two components, known as multiple stars, are also not uncommon and are generally classified under the same name. The components of binary star systems can exchange mass, bringing their evolution to stages that single stars cannot attain. Examples of binaries are Algol (an eclipsing binary), Sirius, and Cygnus X-1 (of which one member is probably a black hole).


          


          Terminology


          
            [image: ]
          


          The term binary star was coined by Sir William Herschel in 1802 to designate, in his definition, "a real double star - the union of two stars that are formed together in one system by the laws of attraction". Any two closely-spaced stars might appear to be a double star, the most famous case being Mizar and Alcor in the Big Dipper ( Ursa Major). It is however possible that a double star is merely a star pair that only looks like a binary system: the two stars can in reality be widely separated in space, but just happen to lie in roughly the same direction as seen from Earth. Such false binaries are termed optical binaries, or optical pairs. With the invention of the telescope, many such pairs were found. Herschel, in 1780, measured the separation and orientations of over 700 pairs that appeared to be binary systems, and found that about 50 pairs changed orientation over two decades of observation.


          A true binary is a pair of stars bound together by gravity. When they can be resolved (distinguished) with a powerful enough telescope (if necessary with the aid of interferometric methods) they are known as visual binaries. In other cases, the only indication is the Doppler shift of the emitted light. Systems in which this is the case, known as spectroscopic binaries, consist of relatively close pairs of stars where the spectral lines in the light from each one shifts first toward the blue, then toward the red, as each moves first toward us, and then away from us, during its motion about their common centre of mass, with the period of their common orbit. If the orbital plane is very nearly along our line of sight, the two stars partially or fully occult each other regularly, and the system is called an eclipsing binary, of which Algol is the best-known example.


          Binary stars that are both visual and spectroscopic binaries are rare, and are a precious source of valuable information when found. Visual binary stars often have large true separations, with periods measured in decades to centuries; consequently, they usually have orbital speeds too small to be measured spectroscopically. Conversely, spectroscopic binary stars move fast in their orbits because they are close together; usually too close to be detected as visual binaries. Binaries that are both visual and spectroscopic thus must be relatively close to Earth.


          Astronomers have discovered some stars that seem to orbit around an empty space. Astrometric binaries are relatively nearby stars which can be seen to wobble around a middle point, with no visible companion. With some spectroscopic binaries, there is only one set of lines shifting back and forth. The same mathematics used for ordinary binaries can be applied to infer the mass of the missing companion. The companion could be very dim, so that it is currently undetectable or masked by the glare of its primary, or it could be an object that emits little or no electromagnetic radiation, for example a neutron star. In some instances, there is strong evidence that the missing companion is in fact a black hole: a body with such strong gravity that no light is able to escape. Such binaries are known as high-mass X-ray binaries. Probably the best known example at present is Cygnus X-1, where the mass of the unseen companion is believed to be about nine times that of our sun; far exceeding the Tolman-Oppenheimer-Volkoff limit (the maximum theoretical mass of a neutron star, the only other likely candidate for the companion). In this way, Cygnus X-1 became the first object that was widely accepted as being a black hole.


          


          Classifications


          


          By methods of observation


          Binary stars are classified into four types according to their observable properties. Any binary star can belong to several of these classes; for example, several spectroscopic binaries are also eclipsing binaries.


          


          Visual binaries


          A visual binary star is a binary star for which the angular separation between the two components is great enough to permit them to be observed as a double star in a telescope. The resolving power of the telescope is an important factor in the detection of visual binaries, and as telescopes become larger and more powerful an increasing number of visual binaries will be detected. The brightness of the two stars is also an important factor, as brighter stars are harder to separate due to their glare than dimmer ones are.


          The brighter star of a visual binary is the primary star, and the dimmer is considered the secondary. In some publications (especially older ones), a faint secondary is called the comes; if the stars are the same brightness, the discoverer "chooses" the primary. The position angle of the secondary with respect to the primary is measured, together with the angular distance between the two stars. The time of observation is also recorded. After a sufficient number of observations are recorded over a period of time, they are plotted in polar coordinates with the primary star at the origin, and the most probable ellipse is drawn through these points such that the Keplerian law of areas is satisfied. This ellipse is known as the apparent ellipse, and is the projection of the actual elliptical orbit of the secondary with respect to the primary on the plane of the sky. From this projected ellipse the complete elements of the orbit may be computed, with the semi-major axis being expressed in angular units unless the stellar parallax, and hence the distance, of the system is known.


          


          Spectroscopic binaries


          A spectroscopic binary star is a binary star in which the separation between the stars is usually very small, and the orbital velocity very high. Unless the plane of the orbit happens to be perpendicular to the line of sight, the orbital velocities will have components in the line of sight and the observed radial velocity of the system will vary periodically. Since radial velocity can be measured with a spectrometer by observing the Doppler shift of the stars' spectral lines, the binaries detected in this manner are known as spectroscopic binaries. Most of these cannot be resolved as a visual binary, even with telescopes of the highest existing resolving power.


          In some spectroscopic binaries, spectral lines from both stars are visible and the lines are alternately double and single. Such a system is known as a double-lined spectroscopic binary (often denoted "SB2"). In other systems, the spectrum of only one of the stars is seen and the lines in the spectrum shift periodically towards the blue, then towards red and back again. Such stars are known as single-lined spectroscopic binaries ("SB1").


          The orbit of a spectroscopic binary is determined by making a long series of observations of the radial velocity of one or both components of the system. The observations are plotted against time, and from the resulting curve a period is determined. If the orbit is circular then the curve will be a sine curve. If the orbit is elliptical, the shape of the curve will depend on the eccentricity of the ellipse and the orientation of the major axis with reference to the line of sight.


          It is impossible to determine individually the semi-major axis a and the inclination of the orbit plane i. However, the product of the semi-major axis and the sine of the inclination (i.e. a sin i) may be determined directly in linear units (e.g. kilometres). If either a or i can be determined by other means, as in the case of eclipsing binaries, a complete solution for the orbit can be found.


          


          Eclipsing binaries


          
            [image: An eclipsing binary, with an indication of the variation in intensity.]

            
              An eclipsing binary, with an indication of the variation in intensity.
            

          


          An eclipsing binary star is a binary star in which the orbit plane of the two stars lies so nearly in the line of sight of the observer that the components undergo mutual eclipses. In the case where the binary is also a spectroscopic binary and the parallax of the system is known, the binary is quite valuable for stellar analysis.


          In the last decade, measurement of eclipsing binaries' fundamental parameters has become possible with 8 meter class telescopes. This makes it feasible to use them as standard candles. Recently, they have been used to give direct distance estimates to the LMC, SMC, Andromeda Galaxy and Triangulum Galaxy. Eclipsing binaries offer a direct method to gauge the distance to galaxies to a new improved 5% level of accuracy.


          Eclipsing binaries are variable stars, not because the light of the individual components vary but because of the eclipses. The light curve of an eclipsing binary is characterized by periods of practically constant light, with periodic drops in intensity. If one of the stars is larger than the other, one will be obscured by a total eclipse while the other will be obscured by an annular eclipse.


          The period of the orbit of an eclipsing binary may be determined from a study of the light curve, and the relative sizes of the individual stars can be determined in terms of the radius of the orbit by observing how quickly the brightness changes as the disc of the near star slides over the disc of the distant star. If it is also a spectroscopic binary the orbital elements can also be determined, and the mass of the stars can be determined relatively easily, which means that the relative densities of the stars can be determined in this case.


          


          Astrometric binaries


          An astrometric binary star is a binary star for which only one of the component stars can be visually observed. The visible star's position is carefully measured and detected to have a wobble, due to the gravitational influence from its counterpart. The position of the star is repeatedly measured relative to more distant stars, and then checked for periodic shifts in position. Typically this type of measurement can only be performed on nearby stars, such as those within 10 parsecs. Nearby stars often have a relatively high proper motion, so astrometric binaries will appear to follow a sinusoidal path across the sky.


          If the companion is sufficiently massive to cause an observable shift in position of the star, then its presence can be deduced. From precise astrometric measurements of the movement of the visible star over a sufficiently long period of time, information about the mass of the companion and its orbital period can be determined. Even though the companion is not visible, the characteristics of the system can be determined from the observations using Kepler's laws.


          This method of detecting binaries is also used to locate extrasolar planets orbiting a star. However, the requirements to perform this measurement are very exacting, due to the great difference in the mass ratio, and the typically long period of the planet's orbit. Detection of position shifts of a star is a very exacting science, and it is difficult to achieve the necessary precision. Space telescopes can avoid the bluring effect of the Earth's atmosphere, resulting in more precise resolution.


          


          By configuration of the system


          
            [image: Artist's conception of a cataclysmic variable system.]

            
              Artist's conception of a cataclysmic variable system.
            

          


          Another classification is based on the distance of the stars, relative to their sizes:


          Detached binaries are a kind of binary stars where each component is within its Roche lobe, i.e. the area where the gravitational pull of the star itself is larger than that of the other component. The stars have no major effect on each other, and essentially evolve separately. Most binaries belong to this class.


          Semidetached binary stars are binary stars where one of the components fills the binary star's Roche lobe and the other does not. Gas from the surface of the Roche lobe filling component (donor) is transferred to the other, accreting star. The mass transfer dominates the evolution of the system. In many cases, the inflowing gas forms an accretion disc around the accretor. Examples of this type are X-ray binaries and Cataclysmic variable stars.


          A contact binary is a type of binary star in which both components of the binary fill their Roche lobes. The uppermost part of the stellar atmospheres forms a common envelope that surrounds both stars. As the friction of the envelope brakes the orbital motion, the stars may eventually merge.


          


          Binary star evolution


          


          Formation


          While it is not impossible that some binaries might be created through gravitational capture between two single stars, given the very low likelihood of such an event (three objects are actually required, as conservation of energy rules out a single gravitating body capturing another) and the high number of binaries, this cannot be the primary formation process. Also, the observation of binaries consisting of pre main sequence stars, supports the theory that binaries are already formed during star formation. Fragmentation of the molecular cloud during the formation of protostars is an acceptable explanation for the formation of a binary or multiple star system.


          The outcome of the three body problem, where the three stars are of comparable mass, is that eventually one of the three stars will be ejected from the system and, assuming no significant further perturbations, the remaining two will form a stable binary system.


          


          Mass transfer and accretion


          As a main sequence star increases in size during its evolution, it may at some point exceed its Roche lobe, meaning that some of its matter ventures into a region where the gravitational pull of its companion star is larger than its own. The result is that matter will transfer from one star to another through a process known as Roche Lobe overflow (RLOF), either being absorbed by direct impact or through an accretion disc. The mathematical point through which this transfer happens is called the first Lagrangian point. It is not uncommon that the accretion disc is the brightest (and thus sometimes the only visible) element of a binary star.


          
            [image: An animation of an eclipsing binary system undergoing mass transfer.]

            
              An animation of an eclipsing binary system undergoing mass transfer.
            

          


          If a star grows outside of its Roche lobe too fast for all abundant matter to be transferred to the other component, it is also possible that matter will leave the system through other Lagrange points or as stellar wind, thus being effectively lost to both components. Since the evolution of a star is determined by its mass, the process influences the evolution of both companions, and creates stages that can not be attained by single stars.


          Studies of the eclipsing ternary Algol led to the Algol paradox in the theory of stellar evolution: although components of a binary star form at the same time, and massive stars evolve much faster than the less massive ones, it was observed that the more massive component Algol A is still in the main sequence, while the less massive Algol B is a subgiant star at a later evolutionary stage. The paradox can be solved by mass transfer: when the more massive star became a subgiant, it filled its Roche lobe, and most of the mass was transferred to the other star, which is still in the main sequence. In some binaries similar to Algol, a gas flow can actually be seen.


          


          Runaways and novae


          
            [image: A Chandra X-ray Observatory image of the remnants of the SN 1572 supernova.]

            
              A Chandra X-ray Observatory image of the remnants of the SN 1572 supernova.
            

          


          It is also possible for widely separated binaries to lose gravitational contact with each other during their lifetime, as a result of external perturbations. The components will then move on to evolve as single stars. A close encounter between two binary systems can also result in the gravitational disruption of both systems, with some of the stars being ejected at high velocities, leading to runaway stars.


          If a white dwarf has a close companion star that overflows its Roche lobe, the white dwarf will steadily accrete gases from the star's outer atmosphere. These are compacted on the white dwarf's surface by its intense gravity, compressed and heated to very high temperatures as additional material is drawn in. The white dwarf consists of degenerate matter, and so is largely unresponsive to heat, while the accreted hydrogen is not. Hydrogen fusion can occur in a stable manner on the surface through the CNO cycle, causing the enormous amount of energy liberated by this process to blow the remaining gases away from the white dwarf's surface. The result is an extremely bright outburst of light, known as a nova.


          In extreme cases this event can cause the white dwarf to exceed the Chandrasekhar limit and trigger a supernova that destroys the entire star, and is another possible cause for runaways. A famous example of such an event is the supernova SN 1572, which was observed by Tycho Brahe. The Hubble Space Telescope recently took a picture of the remnants of this event.


          


          Use in astrophysics


          
            [image: A simulated example of a binary star, where two bodies with similar mass orbit around a common barycenter in elliptic orbits.]

            
              A simulated example of a binary star, where two bodies with similar mass orbit around a common barycenter in elliptic orbits.
            

          


          Binaries provide the best method for astronomers to determine the mass of a distant star. The gravitational pull between them causes them to orbit around their common centre of mass. From the orbital pattern of a visual binary, or the time variation of the spectrum of a spectroscopic binary, the mass of its stars can be determined. In this way, the relation between a star's appearance (temperature and radius) and its mass can be found, which allows for the determination of the mass of non-binaries.


          Because a large proportion of stars exist in binary systems, binaries are particularly important to our understanding of the processes by which stars form. In particular, the period and masses of the binary tell us about the amount of angular momentum in the system. Because this is a conserved quantity in physics, binaries give us important clues about the conditions under which the stars were formed.


          In a binary system, the more massive star is usually designated 'A', and its companion 'B'. Thus the bright main sequence star of the Sirius system is Sirius A, while the smaller white dwarf member is Sirius B. However, if the pair is very widely separated, they may be designated with superscripts as with Zeta Reticuli (1 Ret and 2 Ret).


          


          Research findings


          It is believed that up to seventy-five percent of all stars are in binary systems, with as many as 10% of these systems containing more than two stars (triples, quadruples, etc.).


          There is a direct correlation between the period of revolution of a binary star and the eccentricity of its orbit, with systems of short period having smaller eccentricity. Binary stars may be found with any conceivable separation, from pairs orbiting so closely that they are practically in contact with each other, to pairs so distantly separated that their connection is indicated only by their common proper motion through space. Among gravitationally bound binary star systems, there exists a so called log normal distribution of periods, with the majority of these systems orbiting with a period of about 100 years. This is supporting evidence for the theory that binary systems are formed during star formation.


          In pairs where the two stars are of equal brightness, they are also of the same spectral type. In systems where the brightnesses are different, the fainter star is bluer if the brighter star is a giant star, and redder if the brighter star belongs to the main sequence.


          
            [image: Artist's impression of the sight from a (hypothetical) moon of planet HD 188753 Ab (upper left), which orbits a triple star system. The brightest companion is just below the horizon.]

            
              Artist's impression of the sight from a (hypothetical) moon of planet HD 188753 Ab (upper left), which orbits a triple star system. The brightest companion is just below the horizon.
            

          


          Since mass can be determined only from gravitational attraction, and the only stars (with the exception of the Sun, and gravitationally-lensed stars), for which this can be determined are binary stars, these are a uniquely important class of stars. In the case of a visual binary star, after the orbit and the stellar parallax of the system has been determined, the combined mass of the two stars may be obtained by a direct application of the Keplerian harmonic law.


          Unfortunately, it is impossible to obtain the complete orbit of a spectroscopic binary unless it is also a visual or an eclipsing binary, so from these objects only a determination of the joint product of mass and the sine of the angle of inclination relative to the line of sight is possible. In the case of eclipsing binaries which are also spectroscopic binaries, it is possible to find a complete solution for the specifications (mass, density, size, luminosity, and approximate shape) of both members of the system.


          


          Planets around binary stars


          Science fiction has often featured planets of binary or ternary stars as a setting. In reality, some orbital ranges are impossible for dynamical reasons (the planet would be expelled from its orbit relatively quickly, being either ejected from the system altogether or transferred to a more inner or outer orbital range), whilst other orbits present serious challenges for eventual biospheres because of likely extreme variations in surface temperature during different parts of the orbit. Planets that orbit just one star in a binary pair are said to have "S-type" orbits, whereas those that orbit around both stars have "P-type" or "circumbinary" orbits. It is estimated that 5060% of binary stars are capable of supporting habitable terrestrial planets within stable orbital ranges.


          Simulations have shown that the presence of a binary companion can actually improve the rate of planet formation within stable orbital zones by "stirring up" the protoplanetary disk, increasing the accretion rate of the protoplanets within.


          Detecting planets around multiple star systems introduces additional technical difficulties, which may be why they are only rarely found. Examples include PSR B1620-26c and HD 188753 Ab, the latter being the only known planet in a ternary system as of 2006.


          


          Multiple star examples


          
            [image: The two visibly distinguishable components of Albireo.]

            
              The two visibly distinguishable components of Albireo.
            

          


          The large distance between the components, as well as their difference in colour, make Albireo one of the easiest observable visual binaries. The brightest member, which is the third brightest star in the constellation Cygnus, is actually a close binary itself. Also in the Cygnus constellation is Cygnus X-1, an X-ray source considered to be a black hole. It is a high-mass X-ray binary, with the optical counterpart being a variable star. Another famous binary is Sirius, the brightest star in the night time sky, with a visual apparent magnitude of 1.46. It is located in the constellation Canis Major. In 1844 Friedrich Bessel deduced that Sirius was a binary. In 1862 Alvan Graham Clark discovered the companion (Sirius B; the visible star is Sirius A). In 1915 astronomers at the Mount Wilson Observatory determined that Sirius B was a white dwarf, the first to be discovered. In 2005, using the Hubble Space Telescope, astronomers determined Sirius B to be 12,000 km in diameter, with a mass that is 98% of the Sun.


          An example of an eclipsing binary is Epsilon Aurigae in the constellation Auriga. The visible component belongs to the spectral class F0, the other (eclipsing) component is not visible. The next such eclipse occurs from 20092011, and it is hoped that the extensive observations that will likely be carried out may yield further insights into the nature of this system. Another eclipsing binary is Beta Lyrae, which is a contact binary star system in the constellation of Lyra. Its two component stars are close enough that material from the photosphere of each is pulled towards the other, drawing the stars into an ellipsoid shape. Beta Lyrae is the prototype for this class of eclipsing binaries, whose components are so close together that they deform by their mutual gravitation.


          Other interesting binaries include 61 Cygni (a binary in the constellation Cygnus, composed of two K class (orange) main sequence stars, 61 Cygni A and 61 Cygni B, which is known for its large proper motion), Procyon (the brightest star in the constellation Canis Minor and the eighth brightest star in the night time sky, which is a binary consisting of the main star with a faint white dwarf companion), SS Lacertae (an eclipsing binary which stopped eclipsing), V907 Sco (an eclipsing binary which stopped, restarted, then stopped again) and BG Geminorum (an eclipsing binary which is thought to contain a black hole with a K0 star in orbit around it).


          Algol is the most famous ternary (long thought to be a binary), located in the constellation Perseus. Two components of the system eclipse each other, the variation in the intensity of Algol first being recorded in 1670 by Geminiano Montanari. The name Algol means "demon star" (from Arabic الغول al-ghūl), which was probably given due to its peculiar behaviour. Another visible ternary is Alpha Centauri, in the southern constellation of Centaurus, which contains the fourth brightest star in the night sky, with an apparent visual magnitude of 0.01. This system also underscores the fact that binaries need not be discounted in the search for habitable planets. Centauri A and B have an 11AU distance at closest approach, and both should have stable habitable zones.


          There are also examples of systems beyond ternaries: Castor is a sextuple star system, which is the second brightest star in the constellation Gemini and one of the brightest stars in the nighttime sky. Astronomically, Castor was discovered to be a visual binary in 1719. Each of the components of Castor is itself a spectroscopic binary. Castor also has a faint and widely separated companion, which is also a spectroscopic binary.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Binary_star"
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        Binoculars


        
          

          Binocular telescopes, or binoculars, (also known as field glasses) are two identical or mirror-symmetrical telescopes mounted side-by-side and aligned to point accurately in the same direction, allowing the viewer to use both eyes ( binocular vision) when viewing distant objects. Most are sized to be held using both hands, although there are much larger types.


          Unlike a monocular telescope, a binocular gives users a three-dimensional image: the two views, presented from slightly different viewpoints to each of the viewer's eyes, produce a merged view with depth perception. There is no need to close or obstruct one eye to avoid confusion, as is usual with monocular telescopes.


          
            [image: A typical Porro prism binocular design]

            
              A typical Porro prism binocular design
            

          


          


          Optical design


          
            [image: Galilean binoculars]

            
              Galilean binoculars
            

          


          


          Galilean binoculars


          Almost from the invention of the telescope in the 17th century the advantages of mounting two of them side by side for binocular vision seems to have been explored. Most early binoculars used Galilean optics; that is they used a convex objective and a concave eyepiece lens. The Galilean design has the advantage of presenting an erect image but has a narrow field of view and is not capable of very high magnification. This type of construction is still used in very cheap models and in " opera glasses" or theatre glasses.


          


          Porro prism binoculars


          
            [image: Double Porro prism design]

            
              Double Porro prism design
            

          


          Named after Italian optician Ignazio Porro who patented this image erecting system in 1854 and later refined by makers like Carl Zeiss in the 1890s, binoculars of this type use a Porro prism in a double prism Z-shaped configuration to erect the image. This feature results in binoculars that are wide, with objective lenses that are well separated but offset from the eyepieces. Porro prism designs have the added benefit of folding the optical path so that the physical length of the binoculars is less than the focal length of the objective and wider spacing of the objectives gives better sensation of depth.


          


          Roof prism binoculars


          
            [image: Abbe-Koenig "roof prism" design]

            
              Abbe-Koenig "roof prism" design
            

          


          Binoculars using Roof prisms may have appeared as early as the 1880s in a design by Achille Victor Emile Daubresse . Most roof prism binoculars use either the Abbe-Koenig prism (named after Ernst Karl Abbe and Albert Koenig and patented by Carl Zeiss in 1905) or Schmidt-Pechan prism (invented in 1899) designs to erect the image and fold the optical path. They have objective lenses that are approximately in line with the eyepieces.


          


          Porro vs. Roof prisms


          Roof-prisms designs create an instrument that is narrower and more compact than Porro prisms. There is also a difference in image brightness. Porro-prism binoculars will inherently produce a brighter image than roof-prism binoculars of the same magnification, objective size, and optical quality, because the roof-prism design employs silvered surfaces that reduce light transmission by 12% to 15%. Roof-prisms designs also require tighter tolerances as far as alignment of their optical elements ( collimation). This adds to their expense since the design requires them to use fixed elements that need to be set at a high degree of collimation at the factory. Porro prisms binoculars occasionally need their prism sets to be re-aligned to bring them into collimation. The fixed alignment in roof-prism designs means the binoculars normally won't need re-collimation.


          


          Optical parameters


          


          Binoculars are usually designed for the specific application for which they are intended. Those different designs create certain optical parameters (some of which may be listed on the prism cover plate of the binocular). Those parameters are:


          Magnification  The ratio of the focal length of the eyepiece divided into the focal length of the objective gives the linear magnifying power of binoculars (sometimes expressed as "diameters"). A magnification of factor 7, for example, produces an image as if one were 7 times closer to the object. The amount of magnification depends upon the application the binoculars are designed for. Hand-held binoculars have lower magnifications so they will be less susceptible to shaking. A larger magnification leads to a smaller field of view.


          Objective diameter  The diameter of the objective lens determines how much light can be gathered to form an image. It is usually expressed in millimeters.


          It is customary to categorize binoculars by the magnification  the objective diameter; e.g. 750.


          Field of view  The field of view of a binocular is determined by its optical design. It is usually notated in a linear value, such as how many feet (meters) in width will be seen at 1,000 yards (or 1,000 m), or in an angular value of how many degrees can be viewed.


          Exit pupil  Binoculars concentrate the light gathered by the objective into a beam, the exit pupil, whose diameter is the objective diameter divided by the magnifying power. For maximum effective light-gathering and brightest image, the exit pupil should equal the diameter of the fully dilated iris of the human eye about 7 mm, reducing with age. Light gathered by a larger exit pupil is wasted. For daytime use an exit pupil of 3 mmmatching the eye's contracted pupilis sufficient. However, a larger exit pupil makes alignment of the eye easier and avoids dark vignetting intruding from the edges.


          Eye relief  Eye relief is the distance from the rear eyepiece lens to where the image is formed. It determines the distance the observer must position his or her eye behind the eyepiece in order to see an unvignetted image. The longer the focal length of the eyepiece, the greater the eye relief. Binoculars may have eye relief ranging from few millimeters to 2.5 centimeters or more. Eye relief can be particularly important for eyeglass wearers. The eye of an eyeglass wearer is typically further from the eye piece which necessitates a longer eye relief in order to still see the entire field of view. Binoculars with short eye relief can also be hard to use in instances where it is difficult to hold them steady.


          


          Optical coatings


          
            [image: U.S. Navy binocular]

            
              U.S. Navy binocular
            

          


          Since a binocular can have 16 air-to-glass surfaces, with light lost at every surface, optical coatings can significantly affect image quality. When light strikes an interface between two materials of different refractive index (e.g., at an air-glass interface), some of the light is transmitted, some reflected. In any sort of image-forming optical instrument (telescope, camera, microscope, etc.), ideally no light should be reflected; instead of forming an image, light which reaches the viewer after being reflected is distributed in the field of view, and reduces the contrast between the true image and the background. Reflection can be reduced, but not eliminated, by applying optical coatings to interfaces. Each time light enters or leaves a piece of glass; about 5% is reflected back. This "lost" light bounces around inside the binocular, making the image hazy and hard to see. Lens coatings effectively lower reflection losses, which finally results in a brighter and sharper image. For example, 8x40 binoculars with good optical coatings will yield a brighter image than uncoated 8x50 binoculars. Light can also be reflected from the interior of the instrument, but it is simple to minimize this to negligible proportions. Contrast is also improved by good coating due to the partial elimination of internal reflections.


          A classic lens-coating material is magnesium fluoride; it reduces reflections from 5% to 1%. Modern lens coatings consist of complex multi-layers and reflect only 0.25% or less to yield an image with maximum brightness and natural colors. For roof-prisms, anti-phase shifting coatings are sometimes used which significantly improve contrast. The presence of a coating is typically denoted on binoculars by the following terms:


          
            	coated optics: one or more surfaces coated.


            	fully coated: all air-to-glass surfaces coated. Plastic lenses, however, if used, may not be coated.


            	multi-coated: one or more surfaces are multi-layer coated.


            	fully multi-coated: all air-to-glass surfaces are multi-layer coated.

          


          Phase-corrected prism coating and dielectric prism coating are recent (in 2005) effective techniques for reducing reflections.


          


          Mechanical design


          


          Focusing and adjustment


          Binoculars to be used to view objects that are not at a fixed distance must have a focusing arrangement. Traditionally, two different arrangements have been used to provide focus. Binoculars with "independent focus" require the two telescopes to be focused independently by adjusting each eyepiece, thereby changing the distance between ocular and objective lenses. Binoculars designed for heavy field use, such as military applications, traditionally have used independent focusing. Because general users find it more convenient to focus both tubes with one adjustment action, a second type of binocular incorporates "central focusing", which involves rotation of a central focusing wheel. In addition, one of the two eyepieces can be further adjusted to compensate for differences between the viewer's eyes (usually by rotating the eyepiece in its mount). This is known as a diopter. Once this adjustment has been made for a given viewer, the binoculars can be refocused on an object at a different distance by using the focusing wheel to move both tubes together without eyepiece readjustment.


          
            [image: Binocular with internal elements visible]

            
              Binocular with internal elements visible
            

          


          There are also "focus-free" or "fixed-focus" binoculars. They have a depth of field from a relatively large closest distance to infinity, and perform exactly the same as a focusing model of the same optical quality (or lack of it) focused on the middle distance.


          Zoom binoculars, while in principle a good idea, are generally considered not to perform very well.


          Most modern binoculars have hinged-telescope construction that enables the distance between eyepieces to be adjusted to accommodate viewers with different eye separation. This adjustment feature is lacking on many older binoculars.


          


          Image stabilization


          Shake can be much reduced, and higher magnifications used, with binoculars using image-stabilization technology. Parts of the instrument which change the position of the image may be held steady by powered gyroscopes or by powered mechanisms driven by gyroscopic or inertial detectors, or may be mounted in such a way as to oppose and dampen sudden movement. Stabilization may be enabled or disabled by the user as required. These techniques allow binoculars up to 20 to be hand-held, and much improve the image stability of lower-power instruments. There are some disadvantages: the image may not be quite as good as the best unstabilized binoculars when tripod-mounted, stabilized binoculars also tend to be more expensive and heavier than similarly specified non-stabilised binoculars.


          


          Alignment


          Well-collimated binoculars, when viewed through human eyes and processed by a human brain, should produce a single circular, apparently three-dimensional image, with no visible indication that one is actually viewing two distinct images from slightly different viewpoints. Departure from the ideal will cause, at best, vague discomfort and visual fatigue, but the perceived field of view will be close to circular anyway. The cinematic convention used to represent a view through binoculars as two circles partially overlapping in a figure-of-eight shape is not true to life.


          Misalignment is remedied by small movements to the prisms, often by turning screws accessible without opening the binoculars, or by adjusting the position of the objective via eccentric rings built into the objective cell. Alignment is usually done by a professional although instructions for checking binoculars for collimation errors and for collimating them can be found on the Internet.


          


          Applications


          


          General use


          
            [image: People in Orchid, Florida use binoculars for birdwatching.]

            
              People in Orchid, Florida use binoculars for birdwatching.
            

          


          Hand-held binoculars range from small 3 x 10 Galilean opera glasses, used in theaters, to glasses with 7 to 12 diameters magnification and 30 to 50 mm objectives for typical outdoor use. Porro prism models predominate although bird watchers and hunters tend to prefer, and are prepared to pay for, the lighter but more expensive roof-prism models.


          Many tourist attractions have installed pedestal-mounted, coin-operated binoculars to allow visitors to obtain a closer view of the attraction. In the United Kingdom, 20 pence often gives a couple of minutes of operation, and in the United States, one or two quarters gives between one-and-a-half to two-and-a-half minutes.


          
            [image: Coin-operated binocular]

            
              Coin-operated binocular
            

          


          


          Military


          Binoculars have a long history of military use. Galilean designs were widely used up to the end of the 19th century when they gave way to porro prism types. Binoculars constructed for general military use tend to be more heavily ruggedized than their civilian counterparts. They generally avoid more fragile center focus arrangements in favour of independent focus. Prism sets in military binoculars may have redundant aluminized coatings on their prism sets to guarantee they dont lose their reflective qualities if they get wet. Military binoculars of the cold war era were sometimes fitted with passive sensors that detected active IR emissions, while modern ones usually are fitted with filters blocking laser beams. Further, binoculars designed for military usage may include a stadiametric reticle in one ocular in order to facilitate range estimation.


          
            [image: Naval ship binocular]

            
              Naval ship binocular
            

          


          There are binoculars designed specifically for civilian and military use at sea. Hand held models will be 5 to 7 but with very large prism sets combined with eyepieces designed to give generous eye relief. This optical combination prevents the image vignetting or going dark when the binocular is pitching and vibrating relative to the viewer's eye. Large, high-magnification, models with large objectives are also used in fixed mountings.


          Very large binocular naval rangefinders (up to 15 meters separation of the two objective lenses, weight 10 tons, for ranging World War II naval gun targets 25 km away) have been used, although late-20th century technology made this application redundant.


          


          Astronomical


          Binoculars are widely used by amateur astronomers; their wide field of view making them useful for comet and supernova seeking (giant binoculars) and general observation (portable binoculars). The Galilean moons of Jupiter, Ceres, Neptune, Pallas and Titan are invisible to the naked eye but can readily be seen with binoculars. Although technically visible unaided in pollution-free skies, Uranus and Vesta require binoculars for practical observation. 1050 binoculars are limited to a magnitude of around +9.5, which means asteroids like Interamnia, Davida, Europa and, except under exceptional conditions Hygiea, are too faint to be seen with binoculars. Likewise too faint to be seen with binoculars are all moons except the Galileans and Titan, and the dwarf planets Pluto and Eris.


          
            [image: 15x70 binocular.]

            
              15x70 binocular.
            

          


          Of particular relevance for low-light and astronomical viewing is the ratio between magnifying power and objective lens diameter. A lower magnification facilitates a larger field of view which is useful in viewing large deep sky objects such as the Milky Way, nebula, and galaxies, though the large exit pupil means some of the gathered light is wasted. The large exit pupil will also image the night sky background, effectively decreasing contrast, making the detection of faint objects more difficult except perhaps in remote locations with negligible light pollution. Binoculars specifically for most astronomical uses have higher magnification and a larger aperture objective (in the 70mm or 80mm range) because the diameter of the objective lens determines the faintest star that can be observed. These binoculars usually require some sort of mount


          Much larger binoculars have been made by amateur telescope makers, essentially using two refracting or reflecting astronomical telescopes, with mixed results. A very large professional instrument, although not one that would normally be called binoculars, is the Large Binocular Telescope in Arizona, USA, which produced its "First Light" image on October 26, 2005. The LBT comprises two 8-meter reflector telescopes. While obviously not intended to be held to the eyes of a viewer, it uses two telescopes to view the same object, giving higher resolving power than a single instrument of the same light-gathering power, and allowing interferometric use.


          


          Manufacturers


          Some notable binocular manufacturers as of 2008:


          


          Germany


          
            	Leica GmbH  Ultravid, Duovid, Geovid: all are roof prism.


            	Optolyth  Royal, ViaNova: roof prism; Alpin, Alpin Classic: porro prism.


            	Zeiss GmbH  FL, Victory, Conquest: roof prism; 750 BGAT/T porro, 1560 BGA/T porro, discontinued.


            	Eschenbach Optik GmbH  Farlux, Trophy, Adventure, Sektor...: some are roof prism, some porro.


            	Docter (the former Carl Zeiss Jena plant in Eisfeld) Nobilem 750, 856, 1050, 1560: porro; Docter 740, 840, 1040: roof prism.


            	Steiner GmbH  Commander, Nighthunter: porro; Predator, Wildlife: roof prism.

          


          


          Austria


          
            	Delta Optical  binoculars, riflescopes, microscopes


            	Swarovski Optik  SLC, EL: roof prism; Habicht: porro prism, but to be discontinued.


            	Minox


            	Optolyth  Royal: Roof; Alpin: porro


            	KAHLES  riflescopes, binoculars

          


          


          Japan


          
            	Canon Inc.  I.S. series: porro variants?


            	Nikon Co.  High Grade series, Monarch series, RAII, Spotter series: roof prism; Prostar series, Superior E series, E series, Action EX series: porro.


            	Fujinon Co.  FMTSX, FMTSX-2, MTSX series: porro.


            	Kowa Co.  BD series: Roof prism.


            	Pentax Co.  DCFSP/XP series: roof prism; UCF series: inverted porro; PCFV/WP/XCF series: porro.


            	Olympus Co.  EXWPI series: roof prism.


            	Vixen Co.  Apex/Apex Pro: roof prism; Ultima: porro*


            	Zenith


            	Miyauchi Co.  specializes in oversized porro binoculars.

          


          * Also sells OEM products manufactured by the Kamakura Koki Co. Ltd. of Japan.


          


          China


          In the early 21st century, some mid-priced binoculars have become available in the internal Chinese market. A few are said to be comparable in both performance and price to those of some of the better brands, but the great majority are inferior.


          
            	Sicong (from Xian Stateoptics)  Navigator series: roof prism; Ares series: porro.


            	WDtian (from Yunnan State optics)  porro.


            	Yunnan State optics  MS series: porro.

          


          


          United States


          
            	Alpen*


            	Barska


            	Brunton, Inc.


            	Bushnell Performance Optics*


            	Carson Optical


            	Leupold & Stevens, Inc.*


            	Simmons


            	Vortex Optics


            	Weaver


            	William Optics


            	Zen-Ray Optics  SUMMIT, Vista Series WP.

          


          * Also sells OEM products manufactured by the KAMAKURA KOKI CO. LTD. of Japan.


          


          Russia


          
            	Yukon Advanced Optics


            	Baigish


            	Kronos


            	Russian Military Binoculars  BPOc 10x42 7x30, BKFC series.
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        Binomial coefficient


        
          

          In mathematics, particularly in combinatorics, a binomial coefficient is a coefficient of any of the terms in the expansion of the binomial (x+y)n. Colloquially given, say there are n pizza toppings to select from, if one wishes to bake a pizza with exactly k different toppings, then the binomial coefficient expresses how many different types of such k-topping pizzas are possible.


          


          Definition


          Given a non-negative integer n and an integer k, the binomial coefficient is defined to be the natural number


          
            	[image:  {n \choose k} = \frac{n \cdot (n-1) \cdots (n-k+1)} {k \cdot (k-1) \cdots 1} = \frac{n!}{k!(n-k)!} \quad \mbox{if}\ n\geq k\geq 0 \qquad (1) ]

          


          and


          
            	[image:  {n \choose k} = 0 \quad \mbox{if } k<0 \mbox{ or } k>n]

          


          where n! denotes the factorial of n.


          According to Nicholas J. Higham, the [image:  {n \choose k} ] notation was introduced by Albert von Ettinghausen in 1826, although these numbers were already known centuries before that (see Pascal's triangle). Alternative notations include C(n, k), nCk or [image: C^{k}_{n}], in all of which the C stands for combination or choose. Indeed, another name for the binomial coefficient is choose function, and the binomial coefficient of n and k is often read as "n choose k".


          The binomial coefficients are the coefficients in the expansion of the binomial (x + y)n (hence the name):


          
            	[image:  (x+y)^n = \sum_{k=0}^{n} {n \choose k} x^{n-k} y^k. \qquad (2) ]

          


          This is generalized by the binomial theorem, which allows the exponent n to be negative or a non-integer. See the article on combination.


          


          Combinatorial interpretation


          The importance of the binomial coefficients (and the motivation for the alternate name 'choose') lies in the fact that [image: {\tbinom n k}] is the number of ways that k objects can be chosen from among n objects, regardless of order. More formally,


          
            	[image: {\tbinom n k}] is the number of k-element subsets of an n-element set. [image: \qquad (1a)]

          


          In fact, this property is often chosen as an alternative definition of the binomial coefficient, since from (1a) one may derive (1) as a corollary by a straightforward combinatorial proof. For a colloquial demonstration, note that in the formula


          
            	[image:  {n \choose k} = \frac{n \cdot (n-1) \cdots (n-k+1)}{k \cdot (k-1) \cdots 1}, ]

          


          the numerator gives the number of ways to fill the k slots using the n options, where the slots are distinguishable from one another. Thus a pizza with mushrooms added before chicken is considered to be different from a pizza with chicken added before mushrooms. The denominator eliminates these repetitions because if the k slots are indistinguishable, then all of the k! ways of arranging them are considered identical.


          On the context of computer science, it also helps to see [image: {\tbinom n k}] as the number of strings consisting of ones and zeros with k ones and nk zeros. For each k-element subset, K, of an n-element set, N, the indicator function, 1K: N->{0,1}, where 1K(x) = 1 whenever x in K and 0 otherwise, produces a unique bit string of length n with exactly k ones by feeding 1K with the n elements in a specific order.


          


          Example


          
            	[image:  {7 \choose 3} = \frac{7!}{3!(7-3)!} = \frac{7 \cdot 6 \cdot 5 \cdot 4 \cdot 3 \cdot 2 \cdot 1}{(3 \cdot 2 \cdot 1)(4 \cdot 3 \cdot 2 \cdot 1)} = \frac{7\cdot 6 \cdot 5}{3\cdot 2\cdot 1} = 35.]

          


          The calculation of the binomial coefficient is conveniently arranged like this: ((((5/1)6)/2)7)/3, alternately dividing and multiplying with increasing integers. Each division produces an integer result which is itself a binomial coefficient.


          


          Derivation from binomial expansion


          For exponent 1, (x+y)1 is x+y. For exponent 2, (x+y)2 is (x+y)(x+y), which forms terms as follows. The first factor supplies either an x or a y; likewise for the second factor. Thus to form x2, the only possibility is to choose x from both factors; likewise for y2. However, the xy term can be formed by x from the first and y from the second factor, or y from the first and x from the second factor; thus it acquires a coefficient of 2. Proceeding to exponent 3, (x+y)3 reduces to (x+y)2(x+y), where we already know that (x+y)2= x2+2xy+y2, giving an initial expansion of (x+y)(x2+2xy+y2). Again the extremes, x3 and y3 arise in a unique way. However, the x2y term is either 2xy times x or x2 times y, for a coefficient of 3; likewise xy2 arises in two ways, summing the coefficients 1 and 2 to give 3.


          This suggests an induction. Thus for exponent n, each term has total degree (sum of exponents) n, with nk factors of x and k factors of y. If k is 0 or n, the term arises in only one way, and we get the terms xn and yn. If k is neither 0 nor n, then the term arises in two ways, from xn-k-1yk  x and from xn-kyk-1  y. For example, x2y2 is both xy2 times x and x2y times y, thus its coefficient is 3 (the coefficient of xy2) + 3 (the coefficient of x2y). This is the origin of Pascal's triangle, discussed below.


          Another perspective is that to form xnkyk from n factors of (x+y), we must choose y from k of the factors and x from the rest. To count the possibilities, consider all n! permutations of the factors. Represent each permutation as a shuffled list of the numbers from 1 to n. Select an x from the first nk factors listed, and a y from the remaining k factors; in this way each permutation contributes to the term xnkyk. For example, the list 〈4,1,2,3〉 selects x from factors 4 and 1, and selects y from factors 2 and 3, as one way to form the term x2y2.


          
            	(x +1 y)(x +2 y)(x +3 y)(x +4 y)

          


          But the distinct list 〈1,4,3,2〉 makes exactly the same selection; the binomial coefficient formula must remove this redundancy. The nk factors for x have (nk)! permutations, and the k factors for y have k! permutations. Therefore n!/(nk)!k! is the number of truly distinct ways to form the term xnkyk.


          A simpler explanation follows: One can pick a random element out of n in exactly n ways, a second random element in (n  1) ways, and so forth. Thus, k elements can be picked out of n in [image:  n\cdot (n-1) \cdot \ldots \cdot (n-k+1) ] ways. In this calculation, however, each order-independent selection occurs k! times, as a list of k elements can be permuted in so many ways. Thus eq. (1) is obtained.


          


          Pascal's triangle


          Pascal's rule is the important recurrence relation


          
            	[image:  {n \choose k} + {n \choose k+1} = {n+1 \choose k+1}, \qquad (3) ]

          


          which follows directly from the definition:


          
            	[image: \begin{align} {n \choose k} + {n \choose k+1} &{}= \frac{n!}{k!(n-k)!} + \frac{n!}{(k+1)!(n-(k+1))!} \ &{} = \left(\frac{n!(k+1)}{k!(n-k)!(k+1)} + \frac{n!(n-k)}{(k+1)!(n-(k+1))!(n-k)}\right)\ &{} = \left(\frac{n!(k+1 + n-k)}{(k+1)!(n-k)!}\right) \ &{} = \frac{(n+1)!}{(k+1)!((n+1)-(k+1))!} \ &{} = {n+1 \choose k+1} \end{align} ]

          


          The recurrence relation just proved can be used to prove by mathematical induction that C(n, k) is a natural number for all n and k, a fact that is not immediately obvious from the definition.


          Pascal's rule also gives rise to Pascal's triangle:


          
            	
              
                
                  	0:

                  	

                  	

                  	

                  	

                  	

                  	

                  	

                  	

                  	1

                  	

                  	

                  	

                  	

                  	

                  	

                  	

                  	
                


                
                  	1:

                  	

                  	

                  	

                  	

                  	

                  	

                  	

                  	1

                  	

                  	1

                  	

                  	

                  	

                  	

                  	

                  	

                  	
                


                
                  	2:

                  	

                  	

                  	

                  	

                  	

                  	

                  	1

                  	

                  	2

                  	

                  	1

                  	

                  	

                  	

                  	

                  	

                  	
                


                
                  	3:

                  	

                  	

                  	

                  	

                  	

                  	1

                  	

                  	3

                  	

                  	3

                  	

                  	1

                  	

                  	

                  	

                  	

                  	
                


                
                  	4:

                  	

                  	

                  	

                  	

                  	1

                  	

                  	4

                  	

                  	6

                  	

                  	4

                  	

                  	1

                  	

                  	

                  	

                  	
                


                
                  	5:

                  	

                  	

                  	

                  	1

                  	

                  	5

                  	

                  	10

                  	

                  	10

                  	

                  	5

                  	

                  	1

                  	

                  	

                  	
                


                
                  	6:

                  	

                  	

                  	1

                  	

                  	6

                  	

                  	15

                  	

                  	20

                  	

                  	15

                  	

                  	6

                  	

                  	1

                  	

                  	
                


                
                  	7:

                  	

                  	1

                  	

                  	7

                  	

                  	21

                  	

                  	35

                  	

                  	35

                  	

                  	21

                  	

                  	7

                  	

                  	1

                  	
                


                
                  	8:

                  	1

                  	

                  	8

                  	

                  	28

                  	

                  	56

                  	

                  	70

                  	

                  	56

                  	

                  	28

                  	

                  	8

                  	

                  	1
                

              

            

          


          Row number n contains the numbers C(n, k) for k = 0,,n. It is constructed by starting with ones at the outside and then always adding two adjacent numbers and writing the sum directly underneath. This method allows the quick calculation of binomial coefficients without the need for fractions or multiplications. For instance, by looking at row number 5 of the triangle, one can quickly read off that


          
            	(x + y)5 = 1 x5 + 5 x4y + 10 x3y2 + 10 x2y3 + 5 x y4 + 1 y5.

          


          The differences between elements on other diagonals are the elements in the previous diagonal, as a consequence of the recurrence relation (3) above.


          In the 1303 AD treatise Precious Mirror of the Four Elements, Zhu Shijie mentioned the triangle as an ancient method for evaluating binomial coefficients indicating that the method was known to Chinese mathematicians five centuries before Pascal.


          


          Combinatorics and statistics


          Binomial coefficients are of importance in combinatorics, because they provide ready formulas for certain frequent counting problems:


          
            	Every set with n elements has C(n,k) different subsets having k elements each (these are called k-combinations).


            	The number of strings of length n containing k ones and nk zeros is C(n,k).


            	There are C(n + 1,k) strings consisting of k ones and n zeros such that no two ones are adjacent.


            	The number of sequences consisting of n natural numbers whose sum equals k is C(n + k  1,k); this is also the number of ways to choose k elements from a set of n if repetitions are allowed.


            	The Catalan numbers have an easy formula involving binomial coefficients; they can be used to count various structures, such as trees and parenthesized expressions.

          


          The binomial coefficients also occur in the formula for the binomial distribution in statistics and in the formula for a Bzier curve.


          


          Formulas involving binomial coefficients


          One has that


          
            	[image:  {n \choose k}= {n \choose n-k},\qquad\qquad(4)]

          


          This follows immediately from the definition or can be seen from expansion (2) by using (x + y)n = (y + x)n, and is reflected in the numerical "symmetry" of Pascal's triangle.


          Another formula is


          
            	[image:  \sum_{k=0}^{n} {n \choose k} = 2^n, \qquad\qquad(5)]

          


          it is obtained from expansion (2) using x = y = 1. This is equivalent to saying that the elements in one row of Pascal's triangle always add up to two raised to an integer power. A combinatorial proof of this fact is given by counting subsets of size 0, size 1, size 2, and so on up to size n of a set S of n elements. Since we count the number of subsets of size i for 0  i  n, this sum must be equal to the number of subsets of S, which is known to be 2n.


          The formula


          
            	[image:  \sum_{k=1}^{n} {k} {n \choose k} = {n} 2^{n-1} \qquad(6)]

          


          follows from expansion (2), after differentiating with respect to either x or y and then substituting x = y = 1.


          Vandermonde's identity


          
            	[image:  \sum_{j} {m\choose j} {{n-m} \choose {k-j}} = {n \choose k} \qquad (7a) ]

          


          is found by expanding (1+x)m (1+x)n-m = (1+x)n with (2). As C(n, k) is zero if k > n, the sum is finite for integer n and m. Equation (7a) generalizes equation (3). It holds for arbitrary, complex-valued m and n, the Chu-Vandermonde identity.


          A related formula is


          
            	[image:  \sum_{m} {m\choose j} {n-m\choose k-j}= {n+1\choose k+1}. \qquad (7b) ]

          


          While equation (7a) is true for all values of m, equation (7b) is true for all values of j.


          From expansion (7a) using n=2m, k = m, and (4), one finds


          
            	[image:  \sum_{j=0}^{m} {m \choose j}^2 = {{2m} \choose m}. \qquad (8)]

          


          Denote by F(n+1) the Fibonacci numbers. We obtain a formula about the diagonals of Pascal's triangle


          
            	[image:  \sum_{k=0}^{n} {{n-k} \choose k} = \mathrm{F}(n+1). \qquad (9) ]

          


          This can be proved by induction using (3).


          Also using (3) and induction, one can show that


          
            	[image:  \sum_{j=k}^{n} {j \choose k} = {{n+1} \choose {k+1}}. \qquad (10) ]

          


          Again by (3) and induction, one can show that for k = 0, ... , n - 1


          
            	[image:  \sum_{j=0}^{k} (-1)^j{n \choose j} = (-1)^k{{n-1} \choose k} \qquad(11)]

          


          as well as


          
            	[image:  \sum_{j=0}^{n} (-1)^j{n \choose j} = 0 \qquad(12)]

          


          which is itself a special case of the result that for any integer a = 1, ..., n - 1,


          
            	[image:  \sum_{j=0}^{n} (-1)^j{n \choose j}j^a = 0. ]

          


          which can be shown by differentiating (2) a times and setting x=-1 and y=1.


          


          Combinatorial identities involving binomial coefficients


          We present some identities that have combinatorial proofs. We have, for example,


          
            	[image: \sum_{k=q}^{n} {n \choose k}{k \choose q} = 2^{n-q} {n \choose q}.\qquad(13)]

          


          for [image: {n} \geq {q}.] The combinatorial proof goes as follows: the left side counts the number of ways of selecting a subset of [n] of at least q elements, and marking q elements among those selected. The right side counts the same parameter, because there are C(n,q) ways of choosing a set of q marks and they occur in all subsets that additionally contain some subset of the remaining elements, of which there are 2n  q. This reduces to (6) when q = 1.


          The identity (8) also has a combinatorial proof. The identity reads


          
            	[image: \sum_{k=0}^n {n\choose k}^2 = {2n\choose n}.]

          


          Suppose you have 2n empty squares arranged in a row and you want to mark (select) n of them. There are C(2n,n) ways to do this. On the other hand, you may select your n squares by selecting k squares from among the first n and n  k squares from the remaining n squares. This gives


          
            	[image: \sum_{k=0}^{n} {n \choose k} {n \choose n-k} = {{2n} \choose n}.]

          


          Now apply (4) to get the result.


          


          Generating functions


          If we didn't know about binomial coefficients we could derive them using the labelled case of the Fundamental Theorem of Combinatorial Enumeration. This is done by defining C(n,k) to be the number of ways of partitioning [n] into two subsets, the first of which has size k. These partitions form a combinatorial class with the specification


          
            	[image: \mathfrak{S}_2(\mathfrak{P}(\mathcal{Z})) = \mathfrak{P}(\mathcal{Z}) \mathfrak{P}(\mathcal{Z}).]

          


          Hence the exponential generating function B of the sum function of the binomial coefficients is given by


          
            	[image:  B(z) = \exp{z} \exp{z} = \exp(2z)\,.]

          


          This immediately yields


          
            	[image:  \sum_{k=0}^{n} {n \choose k} = n! [z^n] \exp (2z) = 2^n,]

          


          as expected. We mark the first subset with [image: \mathcal{U}] in order to obtain the binomial coefficients themselves, giving


          
            	[image:  \mathfrak{P}(\mathcal{U} \; \mathcal{Z}) \mathfrak{P}(\mathcal{Z}).]

          


          This yields the bivariate generating function


          
            	[image: B(z, u) = \exp uz \exp z\,.]

          


          Extracting coefficients, we find that


          
            	[image: {n \choose k} = n! [u^k] [z^n] \exp uz \exp z = n! [z^n] \frac{z^k}{k!} \exp z]

          


          or


          
            	[image:  \frac{n!}{k!} [z^{n-k}] \exp z = \frac{n!}{k! \, (n-k)!},]

          


          again as expected. This derivation is included here because it closely parallels that of the Stirling numbers of the first and second kind, and hence lends support to the binomial-style notation that is used for these numbers.


          


          Divisors of binomial coefficients


          The prime divisors of C(n, k) can be interpreted as follows: if p is a prime number and pr is the highest power of p which divides C(n, k), then r is equal to the number of natural numbers j such that the fractional part of k/pj is bigger than the fractional part of n/pj. In particular, C(n, k) is always divisible by n/gcd(n,k).


          A somewhat surprising result by David Singmaster (1974) is that any integer divides almost all binomial coefficients. More precisely, fix an integer d and let f(N) denote the number of binomial coefficients C(n, k) with n < N such that d divides C(n, k). Then


          
            	[image:  \lim_{N\to\infty} \frac{f(N)}{N(N+1)/2} = 1. ]

          


          Since the number of binomial coefficients C(n, k) with n < N is N(N+1) / 2, this implies that the density of binomial coefficients divisible by d goes to 1.


          


          Bounds for binomial coefficients


          The following bounds for C(n, k) hold:


          
            	[image:  {n \choose k} \le \frac{n^k}{k!} ]

          


          
            	[image:  {n \choose k} \le \left(\frac{n\cdot e}{k}\right)^k ]

          


          
            	[image:  {n \choose k} \ge \left(\frac{n}{k}\right)^k]

          


          


          Generalizations


          


          Generalization to multinomials


          Binomial coefficients can be generalized to multinomial coefficients. They are defined to be the number:


          
            	[image: {n\choose k_1,k_2,\ldots,k_r} =\frac{n!}{k_1!k_2!\cdots k_r!}]

          


          where


          
            	[image: \sum_{i=1}^rk_i=n]

          


          While the binomial coefficients represent the coefficients of (x+y)n, the multinomial coefficients represent the coefficients of the polynomial


          
            	(x1 + x2 + ... + xr)n.

          


          See multinomial theorem. The case k = 2 gives binomial coefficients:


          
            	[image: {n\choose k_1,k_2}={n\choose k_1, n-k_1}={n\choose k_1}= {n\choose k_2}]

          


          The combinatorial interpretation of multinomial coefficients is distribution of n distinguishable elements over r (distinguishable) containers, each containing exactly ki elements, where i is the index of the container.


          Multinomial coefficients have many properties similar to these of binomial coefficients, for example the recurrence relation:


          
            	[image: {n\choose k_1,k_2,\ldots,k_r} ={n-1\choose k_1-1,k_2,\ldots,k_r}+{n-1\choose k_1,k_2-1,\ldots,k_r}+\ldots+{n-1\choose k_1,k_2,\ldots,k_r-1}]

          


          and symmetry:


          
            	[image: {n\choose k_1,k_2,\ldots,k_r} ={n\choose k_{\sigma_1},k_{\sigma_2},\ldots,k_{\sigma_r}}]

          


          where (i) is a permutation of (1,2,...,r).


          


          Generalization to negative integers


          If [image: k \geq 0], then [image:  {n \choose k} = \frac{n(n-1) \dots (n-k+1)}{1 . 2 \dots k}= (-1)^k {-n+k-1 \choose k}] extends to all n.


          The binomial coefficient extends to [image: k \leq 0] via


          
            	[image:  {n \choose k}= \begin{cases} (-1)^{n-k} {-k-1 \choose n-k} \quad \mbox{if } n \geq k,\ (-1)^{n-k} {-k-1 \choose -n-1} \quad \mbox{if } n \leq -1. \end{cases}]

          


          Notice in particular, that


          
            	[image: {n \choose k}=0 \quad \mbox{iff } \begin{cases} n \geq 0 \mbox{ and } n < k, \ n \geq 0 \mbox{ and } k < 0, \ n < 0 \mbox{ and } n < k < 0. \end{cases}]

          


          

          This gives rise to the Pascal Hexagon or Pascal Windmill.


          
            	Hilton, Holton and Pedersen (1997). Mathematical Reflections. Springer. ISBN 0-387-94770-1.

          


          


          Generalization to real and complex argument


          The binomial coefficient [image: {z\choose k}] can be defined for any complex number z and any natural number k as follows:


          
            	[image: {z\choose k} = \prod_{n=1}^{k}{z-k+n\over n}= \frac{z(z-1)(z-2)\cdots (z-k+1)}{k!}. \qquad (14) ]

          


          This generalization is known as the generalized binomial coefficient and is used in the formulation of the binomial theorem and satisfies properties (3) and (7).


          For fixed k, the expression [image: f(z)={z\choose k}] is a polynomial in z of degree k with rational coefficients.


          f(z) is the unique polynomial of degree k satisfying


          
            	f(0) = f(1) = ... = f(k  1) = 0 and f(k) = 1.

          


          Any polynomial p(z) of degree d can be written in the form


          
            	[image:  p(z) = \sum_{k=0}^{d} a_k {z\choose k}. ]

          


          This is important in the theory of difference equations and finite differences, and can be seen as a discrete analog of Taylor's theorem. It is closely related to Newton's polynomial. Alternating sums of this form may be expressed as the Nrlund-Rice integral.


          In particular, one can express the product of binomial coefficients as such a linear combination:


          
            	[image:  {x\choose m} {x\choose n} = \sum_{k=0}^m {m+n-k\choose k,m-k,n-k} {x\choose m+n-k}]

          


          where the connection coefficients are multinomial coefficients. In terms of labelled combinatorial objects, the connection coefficients represent the number of ways to assign m+n-k labels to a pair of labelled combinatorial objects of weight m and n respectively, that have had their first k labels identified, or glued together, in order to get a new labelled combinatorial object of weight m+n-k. (That is, to separate the labels into 3 portions to be applied to the glued part, the unglued part of the first object, and the unglued part of the second object.) In this regard, binomial coefficients are to exponential generating series what falling factorials are to ordinary generating series.


          


          Newton's binomial series


          Newton's binomial series, named after Sir Isaac Newton, is one of the simplest Newton series:


          
            	[image:  (1+z)^{\alpha} = \sum_{n=0}^{\infty}{\alpha\choose n}z^n = 1+{\alpha\choose1}z+{\alpha\choose 2}z^2+\cdots.]

          


          The identity can be obtained by showing that both sides satisfy the differential equation (1+z) f'(z) =  f(z).


          The radius of convergence of this series is 1. An alternative expression is


          
            	[image: \frac{1}{(1-z)^{\alpha+1}} = \sum_{n=0}^{\infty}{n+\alpha \choose n}z^n]

          


          where the identity


          
            	[image: {n \choose k} = (-1)^k {k-n-1 \choose k}]

          


          is applied.


          The formula for the binomial series was etched onto Newton's gravestone in Westminster Abbey in 1727.


          


          Generalization to q-series


          The binomial coefficient has a q-analog generalization known as the Gaussian binomial.


          


          Generalization to infinite cardinals


          The definition of the binomial coefficient can be generalized to infinite cardinals by defining:


          
            	[image: {\alpha \choose \beta} = | \{ B \subseteq A�: |B| = \beta \} |]

          


          where A is some set with cardinality . One can show that the generalized binomial coefficient is well-defined, in the sense that no matter what set we choose to represent the cardinal number , [image: {\alpha \choose \beta}] will remain the same. For finite cardinals, this definition coincides with the standard definition of the binomial coefficient.


          Assuming the Axiom of Choice, one can show that [image: {\alpha \choose \alpha} = 2^{\alpha}] for any infinite cardinal .


          


          Binomial coefficient in programming languages


          The notation [image:  {n \choose k} ] is convenient in handwriting but inconvenient for typewriters and computer terminals. Many programming languages do not offer a standard subroutine for computing the binomial coefficient, but for example the J programming language uses the exclamation mark: k! n .


          Naive implementations, such as the following snippet in C:

          
int choose(int n, int k) {
 return factorial(n) / (factorial(k) * factorial(n - k));
} 



          are prone to overflow errors, severely restricting the range of input values. A direct implementation of the first definition works well:

          
unsigned long long choose(unsigned n, unsigned k) {
 if (k > n)
  return 0;

 if (k > n/2)
  k = n-k; // faster

 long double accum = 1;
 for (unsigned i = 0; i++ < k;)
   accum = accum * (n-k+i) / i;

 return accum + 0.5; // avoid rounding error
}



          Using Pascal's rule [image: {n\choose k} = {n-1\choose k-1} + {n-1\choose k}], the algorithm for the binomial coefficient may be written in recursive form:

          
 function choose(n: integer, k:integer): integer
  if k = 0 or k = n then
   choose = 1
  else
   choose = choose(n-1, k-1) + choose(n-1, k)
  end if
 end function



          


          
            Retrieved from " http://en.wikipedia.org/wiki/Binomial_coefficient"
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              Binomial
            

            
              	Probability mass function

              [image: Probability mass function for the binomial distribution]

            


            
              	Cumulative distribution function

              [image: Cumulative distribution function for the binomial distribution]

              Colors match the image above
            


            
              	Parameters

              	[image: n \geq 0] number of trials (integer)

              [image: 0\leq p \leq 1] success probability (real)
            


            
              	Support

              	[image: k \in \{0,\dots,n\}\!]
            


            
              	Probability mass function (pmf)

              	[image: {n\choose k} p^k (1-p)^{n-k} \!]
            


            
              	Cumulative distribution function (cdf)

              	[image: I_{1-p}(n-\lfloor k\rfloor, 1+\lfloor k\rfloor) \!]
            


            
              	Mean

              	[image: np\!]
            


            
              	Median

              	one of [image: \{\lfloor np\rfloor-1, \lfloor np\rfloor, \lfloor np\rfloor+1\}]
            


            
              	Mode

              	[image: \lfloor (n+1)\,p\rfloor\!]
            


            
              	Variance

              	[image: np(1-p)\!]
            


            
              	Skewness

              	[image: \frac{1-2p}{\sqrt{np(1-p)}}\!]
            


            
              	Excess kurtosis

              	[image: \frac{1-6p(1-p)}{np(1-p)}\!]
            


            
              	Entropy

              	[image:  \frac{1}{2} \ln \left( 2 \pi n e p (1-p) \right) + O \left( \frac{1}{n} \right) ]
            


            
              	Moment-generating function (mgf)

              	[image: (1-p + pe^t)^n \!]
            


            
              	Characteristic function

              	[image: (1-p + pe^{it})^n \!]
            

          


          In probability theory and statistics, the binomial distribution is the discrete probability distribution of the number of successes in a sequence of n independent yes/no experiments, each of which yields success with probability p. Such a success/failure experiment is also called a Bernoulli experiment or Bernoulli trial. In fact, when n = 1, the binomial distribution is a Bernoulli distribution. The binomial distribution is the basis for the popular binomial test of statistical significance. A binomial distribution should not be confused with a bimodal distribution.


          


          Examples


          An elementary example is this: Roll a standard die ten times and count the number of sixes. The distribution of this random number is a binomial distribution with n = 10 and p = 1/6.


          As another example, assume 5% of a very large population to be green-eyed. You pick 100 people randomly. The number of green-eyed people you pick is a random variable X which follows a binomial distribution with n = 100 and p = 0.05.


          


          Specification


          


          Probability mass function


          In general, if the random variable K follows the binomial distribution with parameters n and p, we write K ~ B(n, p). The probability of getting exactly k successes in n trials is given by the probability mass function:


          
            	[image:  \Pr(K = k) = f(k;n,p)={n\choose k}p^k(1-p)^{n-k}]

          


          for k = 0, 1, 2, ..., n and where


          
            	[image: {n\choose k}=\frac{n!}{k!(n-k)!}]

          


          is the binomial coefficient (hence the name of the distribution) "n choose k" (also denoted C(n, k) or nCk). The formula can be understood as follows: we want k successes (pk) and n  k failures (1  p)n  k. However, the k successes can occur anywhere among the n trials, and there are C(n, k) different ways of distributing k successes in a sequence of n trials.


          In creating reference tables for binomial distribution probability, usually the table is filled in up to n/2 values. This is because for k > n/2, the probability can be calculated by its complement as


          
            	[image: f(k;n,p)=f(n-k;n,1-p).\,\!]

          


          So, one must look to a different k and a different p (the binomial is not symmetrical in general).


          


          Cumulative distribution function


          The cumulative distribution function can be expressed in terms of the regularized incomplete beta function, as follows:


          
            	[image:  F(k;n,p) = \Pr(X \le k) = I_{1-p}(n-k, k+1) \!]

          


          provided k is an integer and 0kn. If x is not necessarily an integer or not necessarily positive, one can express it thus:


          
            	[image: F(x;n,p) = \Pr(X \le x) = \sum_{j=0}^{\operatorname{Floor}(x)} {n\choose j}p^j(1-p)^{n-j}.]

          


          For k  np, upper bounds for the lower tail of the distribution function can be derived. In particular, Hoeffding's inequality yields the bound


          
            	[image:  F(k;n,p) \leq \exp\left(-2 \frac{(np-k)^2}{n}\right), \!]

          


          and Chernoff's inequality can be used to derive the bound


          
            	[image:  F(k;n,p) \leq \exp\left(-\frac{1}{2\,p} \frac{(np-k)^2}{n}\right). \!]

          


          


          Mean, variance, and mode


          If X ~ B(n, p) (that is, X is a binomially distributed random variable), then the expected value of X is


          
            	[image: \operatorname{E}(X)=np\,\!]

          


          and the variance is


          
            	[image: \operatorname{Var}(X)=np(1-p).\,\!]

          


          This fact is easily proven as follows. Suppose first that we have exactly one Bernoulli trial. We have two possible outcomes, 1 and 0, with the first having probability p and the second having probability 1p; the mean for this trial is given by =p. Using the definition of variance, we have


          
            	[image: \sigma^2= \left(1 - p\right)^2p + (0-p)^2(1 - p) = p(1-p).]

          


          Now suppose that we want the variance for n such trials (i.e. for the general binomial distribution). Since the trials are independent, we may add the variances for each trial, giving


          
            	[image: \sigma^2_n = \sum_{k=1}^n \sigma^2 = np(1 - p). \quad]

          


          The mode of X is the greatest integer less than or equal to (n+1)p; if m = (n+1)p is an integer, then m1 and m are both modes.


          


          Explicit derivations of mean and variance


          We derive these quantities from first principles. Certain particular sums occur in these two derivations. We rearrange the sums and terms so that sums solely over complete binomial probability mass functions ( pmf) arise, which are always unity


          
            	[image:  \sum_{k=0}^n \operatorname{Pr}(X=k) = \sum_{k=0}^n {n\choose k}p^k(1-p)^{n-k} = 1]

          


          


          Mean


          We apply the definition of the expected value of a discrete random variable to the binomial distribution


          
            	[image: \operatorname{E}(X) = \sum_k x_k \cdot \operatorname{Pr}(x_k) = \sum_{k=0}^n k \cdot \operatorname{Pr}(X=k) = \sum_{k=0}^n k \cdot {n\choose k}p^k(1-p)^{n-k}]

          


          The first term of the series (with index k = 0) has value 0 since the first factor, k, is zero. It may thus be discarded, i.e. we can change the lower limit to: k = 1


          
            	[image: \operatorname{E}(X) = \sum_{k=1}^n k \cdot \frac{n!}{k!(n-k)!} p^k(1-p)^{n-k} = \sum_{k=1}^n k \cdot \frac{n\cdot(n-1)!}{k\cdot(k-1)!(n-k)!} \cdot p \cdot p^{k-1}(1-p)^{n-k}]

          


          We've pulled factors of n and k out of the factorials, and one power of p has been split off. We are preparing to redefine the indices.


          
            	[image: \operatorname{E}(X) = np \cdot \sum_{k=1}^n \frac{(n-1)!}{(k-1)!(n-k)!} p^{k-1}(1-p)^{n-k}]

          


          We rename m = n - 1 and s = k - 1. The value of the sum is not changed by this, but it now becomes readily recognizable


          
            	[image: \operatorname{E}(X) = np \cdot \sum_{s=0}^m \frac{(m)!}{(s)!(m-s)!} p^s(1-p)^{m-s} = np \cdot \sum_{s=0}^m {m\choose s} p^s(1-p)^{m-s}]

          


          The ensuing sum is a sum over a complete binomial pmf (of one order lower than the initial sum, as it happens). Thus


          
            	[image: \operatorname{E}(X) = np \cdot 1 = np]

          


          


          Variance


          It can be shown that the variance is equal to (see: variance, 10. Computational formula for variance):


          
            	[image: \operatorname{Var}(X) = \operatorname{E}(X^2) - (\operatorname{E}(X))^2.]

          


          In using this formula we see that we now also need the expected value of X2, which is


          
            	[image: \operatorname{E}(X^2) = \sum_{k=0}^n k^2 \cdot \operatorname{Pr}(X=k) = \sum_{k=0}^n k^2 \cdot {n\choose k}p^k(1-p)^{n-k}.]

          


          We can use our experience gained above in deriving the mean. We know how to process one factor of k. This gets us as far as


          
            	[image: \operatorname{E}(X^2) = np \cdot \sum_{s=0}^m k \cdot {m\choose s} p^s(1-p)^{m-s} = np \cdot \sum_{s=0}^m (s+1) \cdot {m\choose s} p^s(1-p)^{m-s}]

          


          (again, with m = n - 1 and s = k - 1). We split the sum into two separate sums and we recognize each one


          
            	[image: \operatorname{E}(X^2) = np \cdot \bigg( \sum_{s=0}^m s \cdot {m\choose s} p^s(1-p)^{m-s} + \sum_{s=0}^m 1 \cdot {m\choose s} p^s(1-p)^{m-s} \bigg).]

          


          The first sum is identical in form to the one we calculated in the Mean (above). It sums to mp. The second sum is unity.


          
            	[image: \operatorname{E}(X^2) = np \cdot ( mp + 1) = np((n-1)p + 1) = np(np - p + 1).]

          


          Using this result in the expression for the variance, along with the Mean (E(X) = np), we get


          
            	[image: \operatorname{Var}(X) = \operatorname{E}(X^2) - (\operatorname{E}(X))^2 = np(np - p + 1) - (np)^2 = np(1-p).]

          


          


          Relationship to other distributions


          


          Sums of binomials


          If X ~ B(n, p) and Y ~ B(m, p) are independent binomial variables, then X + Y is again a binomial variable; its distribution is


          
            	[image: X+Y \sim B(n+m, p).\,]

          


          


          Normal approximation


          
            [image: Binomial PDF and normal approximation for n = 6 and p = 0.5.]

            
              Binomial PDF and normal approximation for n = 6 and p = 0.5.
            

          


          If n is large enough, the skew of the distribution is not too great, and a suitable continuity correction is used, then an excellent approximation to B(n, p) is given by the normal distribution


          
            	[image:  \operatorname{N}(np, np(1-p)).\,\!]

          


          Various rules of thumb may be used to decide whether n is large enough. One rule is that both np and n(1  p) must be greater than 5. However, the specific number varies from source to source, and depends on how good an approximation one wants; some sources give 10. Another commonly used rule holds that the above normal approximation is appropriate only if


          
            	[image: \mu \pm 3 \sigma = np \pm 3 \sqrt{np(1-p)} \in [0,n].]

          


          The following is an example of applying a continuity correction: Suppose one wishes to calculate Pr(X8) for a binomial random variable X. If Y has a distribution given by the normal approximation, then Pr(X8) is approximated by Pr(Y8.5). The addition of 0.5 is the continuity correction; the uncorrected normal approximation gives considerably less accurate results.


          This approximation is a huge time-saver (exact calculations with large n are very onerous); historically, it was the first use of the normal distribution, introduced in Abraham de Moivre's book The Doctrine of Chances in 1733. Nowadays, it can be seen as a consequence of the central limit theorem since B(n, p) is a sum of n independent, identically distributed 0-1 indicator variables.


          For example, suppose you randomly sample n people out of a large population and ask them whether they agree with a certain statement. The proportion of people who agree will of course depend on the sample. If you sampled groups of n people repeatedly and truly randomly, the proportions would follow an approximate normal distribution with mean equal to the true proportion p of agreement in the population and with standard deviation  = (p(1  p)n)1/2. Large sample sizes n are good because the standard deviation, as a proportion of the expected value, gets smaller, which allows a more precise estimate of the unknown parameter p.


          


          Poisson approximation


          The binomial distribution converges towards the Poisson distribution as the number of trials goes to infinity while the product np remains fixed. Therefore the Poisson distribution with parameter  = np can be used as an approximation to B(n, p) of the binomial distribution if n is sufficiently large and p is sufficiently small. According to two rules of thumb, this approximation is good if n  20 and p  0.05, or if n  100 and np  10.


          


          Limits of binomial distributions


          
            	As n approaches  and p approaches 0 while np remains fixed at >0 or at least np approaches >0, then the Binomial(n,p) distribution approaches the Poisson distribution with expected value .

          


          
            	As n approaches  while p remains fixed, the distribution of

          


          
            	
              
                	[image: {X-np \over \sqrt{np(1-p)\ }}]

              

            

          


          
            	approaches the normal distribution with expected value 0 and variance 1 (this is just a specific case of the Central Limit Theorem).

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Binomial_distribution"
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            [image: Wöhler observes the synthesis of urea.]

            
              Whler observes the synthesis of urea.
            

          


          Biochemistry (from Greek: ί, bios, "life" and Egyptian kēme, "earth") is the study of the chemical processes in living organisms. It deals with the structure and function of cellular components, such as proteins, carbohydrates, lipids, nucleic acids, and other biomolecules. Chemical biology aims to answer many questions arising from biochemistry by using tools developed within chemical synthesis.


          Although there are a vast number of different biomolecules, many are complex and large molecules (called polymers) that are composed of similar repeating subunits (called monomers). Each class of polymeric biomolecule has a different set of subunit types. For example, a protein is a polymer made up of 20 or more amino acids. Biochemistry studies the chemical properties of important biological molecules, like proteins, in particular the chemistry of enzyme-catalyzed reactions.


          The biochemistry of cell metabolism and the endocrine system has been extensively described. Other areas of biochemistry include the genetic code (DNA, RNA), protein synthesis, cell membrane transport, and signal transduction.


          This article only discusses terrestrial biochemistry (carbon- and water-based), as all the life forms we know are on Earth. Since life forms alive today are hypothesized by most to have descended from the same common ancestor, they have similar biochemistries, even for matters that seem to be essentially arbitrary, such as handedness of various biomolecules. It is unknown whether alternative biochemistries are possible or practical.


          


          History


          
            [image: Friedrich Wöhler]

            
              Friedrich Whler
            

          


          Originally, it was generally believed that life was not subject to the laws of science the way non-life was. It was thought that only living beings could produce the molecules of life (from other, previously existing biomolecules). Then, in 1828, Friedrich Whler published a paper on the synthesis of urea, proving that organic compounds can be created artificially.


          The dawn of biochemistry may have been the discovery of the first enzyme, diastase (today called amylase), in 1833 by Anselme Payen. Eduard Buchner contributed the first demonstration of a complex biochemical process outside of a cell in 1896: alcoholic fermentation in cell extracts of yeast. Although the term biochemistry seems to have been first used in 1882, it is generally accepted that the formal coinage of biochemistry occurred in 1903 by Carl Neuberg, a German chemist. Previously, this area would have been referred to as physiological chemistry. Since then, biochemistry has advanced, especially since the mid-20th century, with the development of new techniques such as chromatography, X-ray diffraction, NMR spectroscopy, radioisotopic labeling, electron microscopy and molecular dynamics simulations. These techniques allowed for the discovery and detailed analysis of many molecules and metabolic pathways of the cell, such as glycolysis and the Krebs cycle (citric acid cycle).


          Another significant historic event in biochemistry is the discovery of the gene and its role in the transfer of information in the cell. This part of biochemistry is often called molecular biology. In the 1950's, James D. Watson, Francis Crick, Rosalind Franklin, and Maurice Wilkins were instrumental in solving DNA structure and suggesting its relationship with genetic transfer of information. In 1958, George Beadle and Edward Tatum received the Nobel Prize for work in fungi showing that one gene produces one enzyme. In 1988, Colin Pitchfork was the first person convicted of murder with DNA evidence, which led to growth of forensic science. More recently, Andrew Z. Fire and Craig C. Mello received the 2006 Nobel Prize for discovering the role of RNA interference ( RNAi), in the silencing of gene expression.


          Today, there are three main types of biochemistry as established by Michael E. Sugar. Plant biochemistry involves the study of the biochemistry of autotrophic organisms such as photosynthesis and other plant specific biochemical processes. General biochemistry encompasses both plant and animal biochemistry. Human/medical/medicinal biochemistry focuses on the biochemistry of humans and medical illnesses.


          


          Carbohydrates


          The function of carbohydrates includes energy storage and providing structure. Sugars are carbohydrates, but not all carbohydrates are sugars. There are more carbohydrates on Earth than any other known type of biomolecule.


          


          Monosaccharides


          
            [image: Glucose]

            
              Glucose
            

          


          The simplest type of carbohydrate is a monosaccharide, which among other properties contains carbon, hydrogen, and oxygen, mostly in a ratio of 1:2:1 (generalized formula CnH2nOn, where n is at least 3). Glucose, one of the most important carbohydrates, is an example of a monosaccharide. So is fructose, the sugar that gives fruits their sweet taste. Some carbohydrates (especially after condensation to oligo- and polysaccharides) contain less carbon relative to H and O, which still are present in 2:1 (H:O) ratio. Monosaccharides can be grouped into aldoses (having an aldehyde group at the end of the chain, e. g. glucose) and ketoses (having a keto group in their chain; e. g. fructose). Both aldoses and ketoses occur in an equilibrium between the open-chain forms and (starting with chain lengths of C4) cyclic forms. These are generated by bond formation between one of the hydroxyl groups of the sugar chain with the carbon of the aldehyde or keto group to form a hemiacetal bond. This leads to saturated five-membered (in furanoses) or six-membered (in pyranoses) heterocyclic rings containing one O as heteroatom.


          


          Disaccharides


          
            [image: Sucrose: ordinary table sugar and probably the most familiar carbohydrate.]

            
              Sucrose: ordinary table sugar and probably the most familiar carbohydrate.
            

          


          Two monosaccharides can be joined together using dehydration synthesis, in which a hydrogen atom is removed from the end of one molecule and a hydroxyl group (OH) is removed from the other; the remaining residues are then attached at the sites from which the atoms were removed. The HOH or H2O is then released as a molecule of water, hence the term dehydration. The new molecule, consisting of two monosaccharides, is called a disaccharide and is conjoined together by a glycosidic or ether bond. The reverse reaction can also occur, using a molecule of water to split up a disaccharide and break the glycosidic bond; this is termed hydrolysis. The most well-known disaccharide is sucrose, ordinary sugar (in scientific contexts, called table sugar or cane sugar to differentiate it from other sugars). Sucrose consists of a glucose molecule and a fructose molecule joined together. Another important disaccharide is lactose, consisting of a glucose molecule and a galactose molecule. As most humans age, the production of lactase, the enzyme that hydrolyzes lactose back into glucose and galactose, typically decreases. This results in lactase deficiency, also called lactose intolerance.


          Sugar polymers are characterised by having reducing or non-reducing ends. A reducing end of a carbohydrate is a carbon atom which can be in equilibrium with the open-chain aldehyde or keto form. If the joining of monomers takes place at such a carbon atom, the free hydroxy group of the pyranose or furanose form is exchanged with an OH-side chain of another sugar, yielding a full acetal. This prevents opening of the chain to the aldehyde or keto form and renders the modified residue non-reducing. Lactose contains a reducing end at its glucose moiety, whereas the galactose moiety form a full acetal with the C4-OH group of glucose. Saccharose does not have a reducing end because of full acetal formation between the aldehyde carbon of glucose (C1) and the keto carbon of fructose (C2).


          


          Oligosaccharides and polysaccharides


          
            [image: Cellulose as polymer of β-D-glucose]

            
              Cellulose as polymer of -D-glucose
            

          


          When a few (around three to six) monosaccharides are joined together, it is called an oligosaccharide (oligo- meaning "few"). These molecules tend to be used as markers and signals, as well as having some other uses.


          Many monosaccharides joined together make a polysaccharide. They can be joined together in one long linear chain, or they may be branched. Two of the most common polysaccharides are cellulose and glycogen, both consisting of repeating glucose monomers.


          
            	Cellulose is made by plants and is an important structural component of their cell walls. Humans can neither manufacture nor digest it.


            	Glycogen, on the other hand, is an animal carbohydrate; humans and other animals use it as a form of energy storage.

          


          


          Proteins


          
            [image: A schematic of hemoglobin. The red and blue ribbons represent the protein globin; the green structures are the heme groups.]

            
              A schematic of hemoglobin. The red and blue ribbons represent the protein globin; the green structures are the heme groups.
            

          


          Like carbohydrates, some proteins perform largely structural roles. For instance, movements of the proteins actin and myosin ultimately are responsible for the contraction of skeletal muscle. One property many proteins have is that they specifically bind to a certain molecule or class of moleculesthey may be extremely selective in what they bind. Antibodies are an example of proteins that attach to one specific type of molecule. In fact, the enzyme-linked immunosorbent assay (ELISA), which uses antibodies, is currently one of the most sensitive tests modern medicine uses to detect various biomolecules. Probably the most important proteins, however, are the enzymes. These amazing molecules recognize specific reactant molecules called substrates; they then catalyze the reaction between them. By lowering the activation energy, the enzyme speeds up that reaction by a rate of 1011 or more: a reaction that would normally take over 3,000 years to complete spontaneously might take less than a second with an enzyme. The enzyme itself is not used up in the process, and is free to catalyze the same reaction with a new set of substrates. Using various modifiers, the activity of the enzyme can be regulated, enabling control of the biochemistry of the cell as a whole.


          In essence, proteins are chains of amino acids. An amino acid consists of a carbon atom bound to four groups. One is an amino group, NH2, and one is a carboxylic acid group, COOH (although these exist as NH3+ and COO under physiologic conditions). The third is a simple hydrogen atom. The fourth is commonly denoted "R" and is different for each amino acid. There are twenty standard amino acids. Some of these have functions by themselves or in a modified form; for instance, glutamate functions as an important neurotransmitter.


          
            [image: Generic amino acids (1) in neutral form, (2) as they exist physiologically, and (3) joined together as a dipeptide.]

            
              Generic amino acids (1) in neutral form, (2) as they exist physiologically, and (3) joined together as a dipeptide.
            

          


          Amino acids can be joined together via a peptide bond. In this dehydration synthesis, a water molecule is removed and the peptide bond connects the nitrogen of one amino acid's amino group to the carbon of the other's carboxylic acid group. The resulting molecule is called a dipeptide, and short stretches of amino acids (usually, fewer than around thirty) are called peptides or polypeptides. Longer stretches merit the title proteins. As an example, the important blood serum protein albumin contains 585 amino acid residues.


          The structure of proteins is traditionally described in a hierarchy of four levels. The primary structure of a protein simply consists of its linear sequence of amino acids; for instance, "alanine-glycine-tryptophan-serine-glutamate-asparagine-glycine-lysine-". Secondary structure is concerned with local morphology. Some combinations of amino acids will tend to curl up in a coil called an -helix or into a sheet called a -sheet; some -helixes can be seen in the hemoglobin schematic above. Tertiary structure is the entire three-dimensional shape of the protein. This shape is determined by the sequence of amino acids. In fact, a single change can change the entire structure. The alpha chain of hemoglobin contains 146 amino acid residues; substitution of the glutamate residue at position 6 with a valine residue changes the behaviour of hemoglobin so much that it results in sickle-cell disease. Finally quaternary structure is concerned with the structure of a protein with multiple peptide subunits, like hemoglobin with its four subunits. Not all proteins have more than one subunit.


          Ingested proteins are usually broken up into single amino acids or dipeptides in the small intestine, and then absorbed. They can then be joined together to make new proteins. Intermediate products of glycolysis, the citric acid cycle, and the pentose phosphate pathway can be used to make all twenty amino acids, and most bacteria and plants possess all the necessary enzymes to synthesize them. Humans and other mammals, however, can only synthesize half of them. They cannot synthesize isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan, and valine. These are the essential amino acids, since it is essential to ingest them. Mammals do possess the enzymes to synthesize alanine, asparagine, aspartate, cysteine, glutamate, glutamine, glycine, proline, serine, and tyrosine, the nonessential amino acids. While they can synthesize arginine and histidine, they cannot produce it in sufficient amounts for young, growing animals, and so these are often considered essential amino acids.


          If the amino group is removed from an amino acid, it leaves behind a carbon skeleton called an - keto acid. Enzymes called transaminases can easily transfer the amino group from one amino acid (making it an -keto acid) to another -keto acid (making it an amino acid). This is important in the biosynthesis of amino acids, as for many of the pathways, intermediates from other biochemical pathways are converted to the -keto acid skeleton, and then an amino group is added, often via transamination. The amino acids may then be linked together to make a protein.


          A similar process is used to break down proteins. It is first hydrolyzed into its component amino acids. Free ammonia (NH3), existing as the ammonium ion (NH4+) in blood, is toxic to life forms. A suitable method for excreting it must therefore exist. Different strategies have evolved in different animals, depending on the animals' needs. Unicellular organisms, of course, simply release the ammonia into the environment. Similarly, bony fish can release the ammonia into the water where it is quickly diluted. In general, mammals convert the ammonia into urea, via the urea cycle.


          


          Lipids


          The term lipid comprises a diverse range of molecules and to some extent is a catchall for relatively water-insoluble or nonpolar compounds of biological origin, including waxes, fatty acids, fatty-acid derived phospholipids, sphingolipids, glycolipids and terpenoids (eg. retinoids and steroids). Some lipids are linear aliphatic molecules, while others have ring structures. Some are aromatic, while others are not. Some are flexible, while others are rigid.


          Most lipids have some polar character in addition to being largely nonpolar. Generally, the bulk of their structure is nonpolar or hydrophobic ("water-fearing"), meaning that it does not interact well with polar solvents like water. Another part of their structure is polar or hydrophilic ("water-loving") and will tend to associate with polar solvents like water. This makes them amphiphilic molecules (having both hydrophobic and hydrophilic portions). In the case of cholesterol, the polar group is a mere -OH ( hydroxyl or alcohol). In the case of phospholipids, the polar groups are considerably larger and more polar, as described below.


          Lipids are an integral part of our daily diet. Most oils and milk products that we use for cooking and eating like butter, cheese, ghee etc, are comprised of fats. Vegetable oils are rich in various polyunsaturated fatty acids (PUFA). Lipid-containing foods undergo digestion within the body and are broken into fatty acids and glycerol, which are the final degradation products of fats and lipids.


          


          Nucleic acids


          A nucleic acid is a complex, high-molecular-weight biochemical macromolecule composed of nucleotide chains that convey genetic information. The most common nucleic acids are deoxyribonucleic acid (DNA) and ribonucleic acid ( RNA). Nucleic acids are found in all living cells and viruses. Aside from the genetic material of the cell, nucleic acids often play a role as second messengers, as well as forming the base molecule for adenosine triphosphate, the primary energy-carrier molecule found in all living organisms.


          Nucleic acid, so called because of its prevalence in cellular nuclei, is the generic name of the family of biopolymers. The monomers are called nucleotides, and each consists of three components: a nitrogenous heterocyclic base (either a purine or a pyrimidine), a pentose sugar, and a phosphate group. Different nucleic acid types differ in the specific sugar found in their chain (e.g. DNA or deoxyribonucleic acid contains 2- deoxyriboses). Also, the nitrogenous bases possible in the two nucleic acids are different: adenine, cytosine, and guanine occur in both RNA and DNA, while thymine occurs only in DNA and uracil occurs in RNA.


          


          Relationship to other "molecular-scale" biological sciences


          
            [image: Schematic relationship between biochemistry, genetics and molecular biology]

            
              Schematic relationship between biochemistry, genetics and molecular biology
            

          


          Researchers in biochemistry use specific techniques native to biochemistry, but increasingly combine these with techniques and ideas from genetics, molecular biology and biophysics. There has never been a hard-line between these disciplines in terms of content and technique, but members of each discipline have in the past been very territorial; today the terms molecular biology and biochemistry are nearly interchangeable. The following figure is a schematic that depicts one possible view of the relationship between the fields:


          
            	Biochemistry is the study of the chemical substances and vital processes occurring in living organisms. Biochemists focus heavily on the role, function, and structure of biomolecules. The study of the chemistry behind biological processes and the synthesis of biologically active molecules are examples of biochemistry.


            	Genetics is the study of the effect of genetic differences on organisms. Often this can be inferred by the absence of a normal component (e.g. one gene). The study of " mutants"  organisms which lack one or more functional components with respect to the so-called " wild type" or normal phenotype. Genetic interactions ( epistasis) can often confound simple interpretations of such "knock-out" studies.


            	Molecular biology is the study of molecular underpinnings of the process of replication, transcription and translation of the genetic material. The central dogma of molecular biology where genetic material is transcribed into RNA and then translated into protein, despite being an oversimplified picture of molecular biology, still provides a good starting point for understanding the field. This picture, however, is undergoing revision in light of emerging novel roles for RNA.


            	Chemical Biology seeks to develop new tools based on small molecules that allow minimal perturbation of biological systems while providing detailed information about their function. Further, chemical biology employs biological systems to create non-natural hybrids between biomolecules and synthetic devices (for example emptied viral capsids that can deliver gene therapy or drug molecules).

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Biochemistry"
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          Biodiesel refers to a diesel-equivalent processed fuel consisting of short chain alkyl ( methyl or ethyl) esters, made by transesterification of vegetable oils or animal fats, which can be used (alone, or blended with conventional diesel fuel) in unmodified diesel-engine vehicles.


          
            [image: In some countries biodiesel is less expensive than conventional diesel.]

            
              In some countries biodiesel is less expensive than conventional diesel.
            

          


          
            [image: Space-filling model of Methyl Linoleate, or Linoleic Acid Methyl Ester, a common Methyl Ester produced from Soybean or Canola oil and Methanol.]

            
              Space-filling model of Methyl Linoleate, or Linoleic Acid Methyl Ester, a common Methyl Ester produced from Soybean or Canola oil and Methanol.
            

          


          
            [image: Space-filling model of Ethyl Stearate, or Stearic Acid Ethyl Ester, an Ethyl Ester produced from Soybean or Canola oil and Ethanol.]

            
              Space-filling model of Ethyl Stearate, or Stearic Acid Ethyl Ester, an Ethyl Ester produced from Soybean or Canola oil and Ethanol.
            

          


          Biodiesel is distinguished from the straight vegetable oils (SVO) or waste vegetable oils (WVO) used (alone, or blended) as fuels in some diesel vehicles.


          On August 31, 1937, G. Chavanne of the University of Brussels (Belgium) was granted a patent for a 'Procedure for the transformation of vegetable oils for their uses as fuels' (fr. 'Procd de Transformation dHuiles Vgtales en Vue de Leur Utilisation comme Carburants') Belgian Patent 422,877. This patent described the alcoholysis (often referred to as transesterification) of vegetable oils using ethanol (and mentions methanol) in order to separate the fatty acids from the glycerol by replacing the glycerol with short linear alcohols. This appears to be the first account of the production of what is known as 'biodiesel' today.


          Biodiesel is biodegradable and non- toxic, and typically produces about 60% less net-lifecycle carbon dioxide emissions, as it is itself produced from atmospheric carbon dioxide via photosynthesis in plants. Its emissions of smog forming hydrocarbon are 65% less, although the Nitrogen Oxide emissions are about 10% greater than those from petroleum-based diesel. Net-lifetime carbon dioxide emissions can actually differ widely between fuels depending upon production methods of the source vegetable oils and processing methods employed in their creation. It is therefore debatable as to the extent that biodiesel reduces total carbon dioxide emissions currently contributing to anthropogenic global warming compared to those from petroleum-based diesel.


          Some vehicle manufacturers are positive about the use of biodiesel, citing lower engine wear as one of the fuel's benefits. Biodiesel is a better solvent than standard diesel, as it 'cleans' the engine, removing deposits in the fuel lines. However, this may cause blockages in the fuel injectors if an engine has been previously run on petroleum diesel for years. For this reason, car manufacturers recommend that the fuel filter be changed a few months after switching to biodiesel (the fuel filter, as part of a routine maintenance plan, is generally replaced anyway). Most manufacturers release lists of the cars that will run on 100% biodiesel.


          Other vehicle manufacturers remain cautious over use of biodiesel. In the UK many only maintain their engine warranties for use with maximum 5% biodiesel  blended in with 95% conventional diesel  although this position is generally considered to be overly cautious. Scania and Volkswagen are exceptions, allowing most of their engines to operate on 100% biodiesel. Peugeot and Citron are also exceptions in that they have both recently announced that their PSA HDi engine can run on 30% biodiesel.


          The British businessman Richard Branson's Virgin Voyager train, number 220007 Thames Voyager was converted to run on biodiesel, although an adverse effect occurred when it was proven to reduce reliability and to raise costs of maintenance significantly.


          Biodiesel can also be used as a heating fuel in domestic and commercial boilers. Existing oil boilers may contain rubber parts and may require conversion to run on biodiesel, but the conversion process is usually relatively simple-- involving the exchanging of rubber parts for synthetic ones due to biodiesel being a strong solvent. One should not burn B100 (pure 100% biodiesel) in an existing home heater without breaking it in, as biodiesel will dissolve coagulated heating oil, which can break off in chunks and cause problems. It is suggested to start by using biodiesel as an additive, and then work your way up to burning biodiesel/petrodiesel mixes of stronger amounts. However, thanks to its strong solvent power, burning biodiesel will increase the efficiency of your home heater.



          Biodiesel can be distributed using today's infrastructure, and its use and production are increasing rapidly. Fuel stations are beginning to make biodiesel available to consumers, and a growing number of transport fleets use it as an additive in their fuel. Biodiesel is generally more expensive to purchase than petroleum diesel but this differential may diminish due to economies of scale, the rising cost of petroleum and government tax subsidies.


          


          Description


          Biodiesel is a liquid which varies in colour  between golden and dark brown  depending on the production feedstock. It is practically immiscible with water, has a high boiling point and low vapor pressure. Typical methyl ester biodiesel has a flash point of ~ 150 C (300 F). Biodiesel has a density of ~ 0.88 g/cm, less than that of water. Biodiesel has a viscosity similar to petrodiesel, the current industry term for diesel produced from petroleum. It can be used as an additive in formulations of diesel to increase the lubricity of pure Ultra-Low Sulfur Diesel (ULSD) fuel, which is advantageous because it has virtually no sulfur content. Much of the world uses a system known as the "B" factor to state the amount of biodiesel in any fuel mix, in contrast to the "BA" or "E" system used for ethanol mixes. For example, fuel containing 20% biodiesel is labeled B20. Pure biodiesel is referred to as B100.


          Biodiesel is a renewable fuel that can be manufactured from algae, vegetable oils, animal fats or recycled restaurant greases; it can be produced locally in most countries. It is safe, biodegradable and reduces air pollutants, such as particulates, carbon monoxide and hydrocarbons. Blends of 20 percent biodiesel with 80 percent petroleum diesel (B20) can generally be used in unmodified diesel engines. Biodiesel can also be used in its pure form (B100), but may require certain engine modifications to avoid maintenance and performance problems.


          The volumetric energy density of biodiesel is about 33 MJ/l. This is 9% lower than regular Number 2 petrodiesel. Variations in biodiesel energy density is more dependent on the feedstock used than the production process. Still these variations are less than for petrodiesel. It has been claimed biodiesel gives better lubricity and more complete combustion thus increasing the engine energy output and partially compensating for the higher energy density of petrodiesel.


          


          Historical background


          Transesterification of a vegetable oil was conducted as early as 1853 by scientists E. Duffy and J. Patrick, many years before the first diesel engine became functional. Rudolf Diesel's prime model, a single 10 ft (3 m) iron cylinder with a flywheel at its base, ran on its own power for the first time in Augsburg, Germany, on August 10, 1893. In remembrance of this event, August 10 has been declared "International Biodiesel Day". Diesel later demonstrated his engine and received the Grand Prix (highest prize) at the World Fair in Paris, France in 1900.


          This engine stood as an example of Diesel's vision because it was powered by peanut oil  a biofuel, though not biodiesel, since it was not transesterified. He believed that the utilization of biomass fuel was the real future of his engine. In a 1912 speech Diesel said, "the use of vegetable oils for engine fuels may seem insignificant today but such oils may become, in the course of time, as important as petroleum and the coal-tar products of the present time."


          During the 1920s, diesel engine manufacturers altered their engines to utilize the lower viscosity of petrodiesel (a fossil fuel), rather than vegetable oil (a biomass fuel). The petroleum industries were able to make inroads in fuel markets because their fuel was much cheaper to produce than the biomass alternatives. The result, for many years, was a near elimination of the biomass fuel production infrastructure. Only recently, have environmental impact concerns and a decreasing price differential made biomass fuels such as biodiesel a growing alternative.


          Despite the widespread use of fossil petroleum-derived diesel fuels, interest in vegetable oils as fuels in internal combustion engines is reported in several countries during the 1920's and 1930's and later during World War II. Belgium, France, Italy, the United Kingdom, Portugal, Germany, Brazil, Argentina, Japan and China have been reported to have tested and used vegetable oils as diesel fuels during this time. Some operational problems were reported due to the high viscosity of vegetable oils compared to petroleum diesel fuel, which result in poor atomization of the fuel in the fuel spray and often leads to deposits and coking of the injectors, combustion chamber and valves. Attempts to overcome these problems included heating of the vegetable oil, blending it with petroleum-derived diesel fuel or ethanol, pyrolysis and cracking of the oils.


          On August 31, 1937, G. Chavanne of the University of Brussels (Belgium) was granted a patent for a "Procedure for the transformation of vegetable oils for their uses as fuels" (fr. 'Procd de Transformation dHuiles Vgtales en Vue de Leur Utilisation comme Carburants') Belgian Patent 422,877. This patent described the alcoholysis (often referred to as transesterification) of vegetable oils using methanol and ethanol in order to separate the fatty acids from the glycerol by replacing the glycerol by short linear alcohols. This appears to be the first account of the production of what is known as "biodiesel" today.


          More recently, in 1977, Brazilian scientist Expedito Parente produced biodiesel using transesterification with ethanol, and again filed a patent for the same process. This process is classified as biodiesel by international norms, conferring a "standardized identity and quality. No other proposed biofuel has been validated by the motor industry." Currently, Parente's company Tecbio is working with Boeing and NASA to certify bioquerosene (bio-kerosene), another product produced and patented by the Brazilian scientist.


          Research into the use of transesterified sunflower oil, and refining it to diesel fuel standards, was initiated in South Africa in 1979. By 1983, the process for producing fuel-quality, engine-tested biodiesel was completed and published internationally. An Austrian company, Gaskoks, obtained the technology from the South African Agricultural Engineers; the company erected the first biodiesel pilot plant in November 1987, and the first industrial-scale plant in April 1989 (with a capacity of 30,000 tons of rapeseed per annum).


          Throughout the 1990s, plants were opened in many European countries, including the Czech Republic, Germany and Sweden. France launched local production of biodiesel fuel (referred to as diester) from rapeseed oil, which is mixed into regular diesel fuel at a level of 5%, and into the diesel fuel used by some captive fleets (e.g. public transportation) at a level of 30%. Renault, Peugeot and other manufacturers have certified truck engines for use with up to that level of partial biodiesel; experiments with 50% biodiesel are underway. During the same period, nations in other parts of the world also saw local production of biodiesel starting up: by 1998, the Austrian Biofuels Institute had identified 21 countries with commercial biodiesel projects. 100% Biodiesel is now available at many normal service stations across Europe.


          In September 2005 Minnesota became the first U.S. state to mandate that all diesel fuel sold in the state contain part biodiesel, requiring a content of at least 2% biodiesel.


          


          Technical standards
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          The common international standard for biodiesel is EN 14214.


          There are additional national specifications. ASTM D 6751 is the most common standard referenced in the United States and Canada. In Germany, the requirements for biodiesel are fixed in the DIN EN 14214 standard and in the UK the requirements for biodiesel is fixed in the BS EN 14214 standard, although these last two standards are essentially the same as EN 14214 and are just prefixed with the respective national standards institution codes.

          There are standards for three different varieties of biodiesel, which are made of different oils:


          
            	RME ( rapeseed methyl ester, according to DIN E 51606)


            	PME (vegetable methyl ester, purely vegetable products, according to DIN E 51606)


            	FME (fat methyl ester, vegetable and animal products, according to DIN V 51606)

          


          The standards ensure that the following important factors in the fuel production process are satisfied:


          
            	Complete reaction.


            	Removal of glycerin.


            	Removal of catalyst.


            	Removal of alcohol.

          


          
            	Absence of free fatty acids.


            	Low sulfur content.

          


          Basic industrial tests to determine whether the products conform to the standards typically include gas chromatography, a test that verifies only the more important of the variables above. Tests that are more complete are more expensive. Fuel meeting the quality standards is very non-toxic, with a toxicity rating ( LD50) of greater than 50 mL/kg.


          


          Applications


          Biodiesel can be used in pure form (B100) or may be blended with petroleum diesel at any concentration in most modern diesel engines. Biodiesel will degrade natural rubber gaskets and hoses in vehicles (mostly found in vehicles manufactured before 1992), although these tend to wear out naturally and most likely will have already been replaced with FKM, which is nonreactive to biodiesel.


          Biodiesel has better lubricity than that of today's diesel fuels. During the manufacture of these, to comply with low SO2 engine emission limits set in modern standards, severe hydrotreatment is included. Biodiesel addition reduces wear increasing the life of the fuel injection equipment that relies on the fuel for its lubrication, such as high pressure injection pumps, pump injectors (also called unit injectors) and fuel injectors.


          Biodiesel is a better solvent than petrodiesel, and has been known to break down deposits of residue in the fuel lines of vehicles that have previously been run on petrodiesel. As a result, fuel filters and injectors may become clogged with particulates if a quick transition to pure biodiesel is made, as biodiesel cleans the engine in the process. Therefore, it is recommended to change the fuel filter within 600800 miles after first switching to a biodiesel blend.


          


          Use
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          Pure, non-blended biodiesel can be poured straight into the tank of any diesel vehicle. As with normal diesel, low-temperature biodiesel is sold during winter months to prevent viscosity problems. Some older diesel engines still have natural rubber parts which will be affected by biodiesel, but in practice these rubber parts should have been replaced long ago. Biodiesel is used by millions of car owners in Europe (particularly Germany).


          Research sponsored by petroleum producers has found petroleum diesel better for car engines than biodiesel. This has been disputed by independent bodies, including for example the Volkswagen environmental awareness division, who note that biodiesel reduces engine wear. Pure biodiesel produced 'at home' is in use by thousands of drivers who have not experienced failure, however, the fact remains that biodiesel has been widely available at gas stations for less than a decade, and will hence carry more risk than older fuels. Biodiesel sold publicly is held to high standards set by national standards bodies.


          


          Gelling


          The temperature at which pure (B100) biodiesel starts to gel varies significantly and depends upon the mix of esters and therefore the feedstock oil used to produce the biodiesel. For example, biodiesel produced from low erucic acid varieties of canola seed (RME) starts to gel at approximately 10 C (14 F). Biodiesel produced from tallow tends to gel at around +16 C (68 F). As of 2006, there are a very limited number of products that will significantly lower the gel point of straight biodiesel. A number of studies have shown that winter operation is possible with biodiesel blended with other fuel oils including #2 low sulfur diesel fuel and #1 diesel / kerosene. The exact blend depends on the operating environment: successful operations have run using a 65% LS #2, 30% K #1, and 5% bio blend. Other areas have run a 70% Low Sulfur #2, 20% Kerosene #1, and 10% bio blend or an 80% K#1, and 20% biodiesel blend. According to the National Biodiesel Board (NBB), B20 (20% biodiesel, 80% petrodiesel) does not need any treatment in addition to what is already taken with petrodiesel.


          Some people modify their vehicles to permit the use of biodiesel without mixing and without the possibility of gelling at low temperatures. This practice is similar to the one used for running straight vegetable oil. They install a second fuel tank (some models of trucks have two tanks already). This second fuel tank is insulated and a heating coil using engine coolant is run through the tank. There is then a temperature sensor installed to notify the driver when the fuel is warm enough to burn, the driver then switches which tank the engine is drawing from.


          


          Contamination by water


          Biodiesel may contain small but problematic quantities of water. Although it is hydrophobic (non-miscible with water molecules), it is said to be, at the same time, hygroscopic to the point of attracting water molecules from atmospheric moisture; in addition, there may be water that is residual to processing or resulting from storage tank condensation. The presence of water is a problem because:


          
            	Water reduces the heat of combustion of the bulk fuel. This means more smoke, harder starting, less power.


            	Water causes corrosion of vital fuel system components: fuel pumps, injector pumps, fuel lines, etc.


            	Water & microbes cause the paper element filters in the system to fail ( rot), which in turn results in premature failure of the fuel pump due to ingestion of large particles.


            	Water freezes to form ice crystals near 0 C (32 F). These crystals provide sites for nucleation and accelerate the gelling of the residual fuel.


            	Water accelerates the growth of microbe colonies, which can plug up a fuel system. Biodiesel users who have heated fuel tanks therefore face a year-round microbe problem.

          


          Previously, the amount of water contaminating biodiesel has been difficult to measure by taking samples, since water and oil separate. However, it is now possible to measure the water content using water in oil sensors.


          


          Heating applications


          Biodiesel can also be used as a heating fuel in domestic and commercial boilers. A technical research paper describes laboratory research and field trials project using pure biodiesel and biodiesel blends as a heating fuel in oil fired boilers. During the Biodiesel Expo 2006 in the UK, Andrew J. Robertson presented his biodiesel heating oil research from his technical paper and suggested that B20 biodiesel could reduce UK household CO2 emissions by 1.5 million tonnes per year and would only require around 330,000 hectares of arable land for the required biodiesel for the UK heating oil sector. The paper also suggests that existing oil boilers can easily and cheaply be converted to biodiesel if B20 biodiesel is used.


          


          Availability and prices


          Global biodiesel production reached 3.8 million tons in 2005. Approximately 85% of biodiesel production came from the European Union.


          Retail, at the pump, prices including Federal and state motor taxes, of B2/B5 are lower than petroleum diesel by about 12 cents, and B20 blends are the same as petrodiesel.


          


          Production


          Chemically, transesterified biodiesel comprises a mix of mono- alkyl esters of long chain fatty acids. The most common form uses methanol to produce methyl esters as it is the cheapest alcohol available, though ethanol can be used to produce an ethyl ester biodiesel and higher alcohols such as isopropanol and butanol have also been used. Using alcohols of higher molecular weights improves the cold flow properties of the resulting ester, at the cost of a less efficient transesterification reaction. A lipid transesterification production process is used to convert the base oil to the desired esters. Any Free fatty acids (FFAs) in the base oil are either converted to soap and removed from the process, or they are esterified (yielding more biodiesel) using an acidic catalyst. After this processing, unlike straight vegetable oil, biodiesel has combustion properties very similar to those of petroleum diesel, and can replace it in most current uses.


          A byproduct of the transesterification process is the production of glycerol. For every 1 tonne of biodiesel that is manufactured, 100 kg of glycerol are produced. Originally, there was a valuable market for the glycerol, which assisted the economics of the process as a whole. However, with the increase in global biodiesel production, the market price for this crude glycerol (containing 20% water and catalyst residues) has crashed. Research is being conducted globally to use this glycerol as a chemical building block. One initiative in the UK is The Glycerol Challenge.


          Usually this crude glycerol has to be purified, typically by performing vacuum distillation. This is rather energy intensive. The refined glycerol (98%+ purity) can then be utilised directly, or converted into other products. The following announcements were made in 2007: A joint venture of Ashland Inc. and Cargill announced plans to make propylene glycol in Europe from glycerol and Dow Chemical announced similar plans for North America. Dow also plans to build a plant in China to make epichlorhydrin from glycerol. Epichlorhydrin is a raw material for epoxy resins.


          


          Biodiesel feedstock
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              	Plant oils
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              	Sunflowerseed oil
            


            
              	Types
            


            
              	Vegetable fats

              	(list)
            


            
              	Essential oil

              	( list)
            


            
              	Macerated

              	( list)
            


            
              	Uses
            


            
              	Drying oil - Oil paint
            


            
              	Cooking oil
            


            
              	Fuel - Biodiesel
            


            
              	Aromatherapy
            


            
              	Components
            


            
              	Saturated fat
            


            
              	Monounsaturated fat
            


            
              	Polyunsaturated fat
            


            
              	Trans fat
            

          


          A variety of oils can be used to produce biodiesel. These include:


          
            	Virgin oil feedstock; rapeseed and soybean oils are most commonly used, soybean oil alone accounting for about ninety percent of all fuel stocks; It also can be obtained from field pennycress and Jatropha other crops such as mustard, flax, sunflower, palm oil, hemp, and even algae show promise (see List of vegetable oils for a more complete list);


            	Waste vegetable oil (WVO);


            	Animal fats including tallow, lard, yellow grease, chicken fat, and the by-products of the production of Omega-3 fatty acids from fish oil.


            	Sewage. A company in New Zealand has successfully developed a system for using sewage waste as a substrate for algae and then producing bio-diesel.

          


          Worldwide production of vegetable oil and animal fat is not yet sufficient to replace liquid fossil fuel use. Furthermore, some environmental groups object to the vast amount of farming and the resulting over-fertilization, pesticide use, and land use conversion that they say would be needed to produce the additional vegetable oil.


          Many advocates suggest that waste vegetable oil is the best source of oil to produce biodiesel. However, the available supply is drastically less than the amount of petroleum-based fuel that is burned for transportation and home heating in the world. It is important to note that one unit of waste oil is not equivalent to one unit of biodiesel.


          Although it is economically profitable to use WVO to produce biodiesel, it is even more profitable to convert WVO into other products such as soap. Therefore, most WVO that is not dumped into landfills is used for these other purposes. Animal fats are similarly limited in supply, and it would not be efficient to raise animals simply for their fat. However, producing biodiesel with animal fat that would have otherwise been discarded could replace a small percentage of petroleum diesel usage. Currently, a 5-million dollar plant is being built, with the intent of producing biodiesel from some of the estimated 1.05 million tonnes (2.3 billion pounds) of chicken fat produced annually the local Tyson poultry plant, though insiders estimate a potential production of 1.1 billion litres (300 million gallons) of fuel from the chicken fat feedstock.


          The estimated transportation diesel fuel and home heating oil used in the United States is about 190 billion litres (50 billion US gallons) according to the Energy Information Administration, US Department of Energy - . Waste vegetable oil and animal fats would not be enough to meet this demand. In the United States, estimated production of vegetable oil for all uses is about 11 million tonnes (24 billion pounds) or 11 billion litres (3 billion US gallons), and estimated production of animal fat is 5.3 million tonnes (12 billion pounds).


          Biodiesel feedstock plants utilize photosynthesis to convert solar energy into chemical energy. The stored chemical energy is released when it is burned, therefore plants can offer a sustainable oil source for biodiesel production. Most of the carbon dioxide emitted when burning biodiesel is simply recycling that which was absorbed during plant growth, so the net production of greenhouse gases is small.


          Feedstock yield efficiency per acre affects the feasibility of ramping up production to the huge industrial levels required to power a significant percentage of national or world vehicles. The highest yield feedstock for biodiesel is algae, which can produce 250 times the amount of oil per acre as soybeans.


          


          Yields of common crops


          
            
              	Crop

              	kg oil/ ha

              	litres oil/ ha

              	lbs oil/ acre

              	US gal/ acre
            


            
              	corn (maize)

              	145

              	172

              	129

              	18
            


            
              	cashew nut

              	148

              	176

              	132

              	19
            


            
              	oats

              	183

              	217

              	163

              	23
            


            
              	lupine

              	195

              	232

              	175

              	25
            


            
              	kenaf

              	230

              	273

              	205

              	29
            


            
              	calendula

              	256

              	305

              	229

              	33
            


            
              	cotton

              	273

              	325

              	244

              	35
            


            
              	hemp

              	305

              	363

              	272

              	39
            


            
              	soybean

              	375

              	446

              	335

              	48
            


            
              	coffee

              	386

              	459

              	345

              	49
            


            
              	linseed (flax)

              	402

              	478

              	359

              	51
            


            
              	hazelnuts

              	405

              	482

              	362

              	51
            


            
              	euphorbia

              	440

              	524

              	393

              	56
            


            
              	pumpkin seed

              	449

              	534

              	401

              	57
            


            
              	coriander

              	450

              	536

              	402

              	57
            


            
              	mustard seed

              	481

              	572

              	430

              	61
            


            
              	camelina

              	490

              	583

              	438

              	62
            


            
              	sesame

              	585

              	696

              	522

              	74
            


            
              	safflower

              	655

              	779

              	585

              	83
            


            
              	rice

              	696

              	828

              	622

              	88
            


            
              	tung oil tree

              	790

              	940

              	705

              	100
            


            
              	sunflowers

              	800

              	952

              	714

              	102
            


            
              	cocoa (cacao)

              	863

              	1,026

              	771

              	110
            


            
              	peanuts

              	890

              	1,059

              	795

              	113
            


            
              	opium poppy

              	978

              	1,163

              	873

              	124
            


            
              	rapeseed ( Canola)

              	1,000

              	1,190

              	893

              	127
            


            
              	olives

              	1,019

              	1,212

              	910

              	129
            


            
              	castor beans

              	1,188

              	1,413

              	1,061

              	151
            


            
              	pecan nuts

              	1,505

              	1,791

              	1,344

              	191
            


            
              	jojoba

              	1,528

              	1,818

              	1,365

              	194
            


            
              	jatropha

              	1,590

              	1,892

              	1,420

              	202
            


            
              	macadamia nuts

              	1,887

              	2,246

              	1,685

              	240
            


            
              	Brazil nuts

              	2,010

              	2,392

              	1,795

              	255
            


            
              	avocado

              	2,217

              	2,638

              	1,980

              	282
            


            
              	coconut

              	2,260

              	2,689

              	2,018

              	287
            


            
              	oil palm

              	5,000

              	5,950

              	4,465

              	635
            


            
              	Chinese tallow

              	5,500

              	6,545

              	4,912

              	699
            


            
              	Algae (actual yield)*

              	6,894

              	7,660

              	6,151

              	819
            


            
              	Algae (theoretical yield)**

              	39,916

              	47,500

              	35,613

              	5,000
            

          


          * Actual biomass algae yields from field trials conducted during the NREL's aquatic species program, converted using the actual oil content of the algae species grown in the specific trials. ** Algae yields are projected based on the sustainable average biomass yields of the NREL's aquatic species program, and an assumed oil content of 60%. Actual oil content was much less.


          - Note: Chinese tallow ( Triadica Sebifera, or Sapium sebiferum) is also known as the "Popcorn Tree" or Florida Aspen.

          Source: Chinese tallow data, Mississippi State University

          Source: Used with permission from the The Global Petroleum Club

          



          Typical oil extraction from 100 kg. of oil seeds



          
            
              	Crop

              	Oil/100kg.
            


            
              	Castor Seed

              	50 kg
            


            
              	Copra

              	62 kg
            


            
              	Cotton Seed

              	13 kg
            


            
              	Groundnut Kernel

              	42 kg
            


            
              	Mustard

              	35 kg
            


            
              	Palm Kernel

              	36 kg
            


            
              	Palm Fruit

              	20 kg
            


            
              	Rapeseed

              	37 kg
            


            
              	Sesame

              	50 kg
            


            
              	Soybean

              	14 kg
            


            
              	Sunflower

              	32 kg
            

          


          Source: Petroleum Club (with permission)

          The energy content of biodiesel is about 90 percent that of petroleum diesel.


          


          Efficiency and economic arguments


          According to a study written by Drs. Van Dyne and Raymer for the Tennessee Valley Authority, the average US farm consumes fuel at the rate of 82 litres per hectare (8.75 US gallons per acre) of land to produce one crop. However, average crops of rapeseed produce oil at an average rate of 1,029 L/ha (110 US gal/acre), and high-yield rapeseed fields produce about 1,356 L/ha (145 US gal/acre). The ratio of input to output in these cases is roughly 1:12.5 and 1:16.5. Photosynthesis is known to have an efficiency rate of about 3-6% of total solar radiation and if the entire mass of a crop is utilized for energy production, the overall efficiency of this chain is known to be about 1%. This does not compare favorably to solar cells combined with an electric drive train, however biodiesel out-competes solar cells in cost and ease of deployment as solar cells still cost approximately US$1,000 per square meter. However, these statistics by themselves are not enough to show whether such a change makes economic sense. Additional factors must be taken into account, such as: the fuel equivalent of the energy required for processing, the yield of fuel from raw oil, the return on cultivating food, the effect biodiesel will have of food prices and the relative cost of biodiesel versus petrodiesel. A 1998 joint study by the U.S. Department of Energy (DOE) and the U.S. Department of Agriculture (USDA) traced many of the various costs involved in the production of biodiesel and found that overall, it yields 3.2 units of fuel product energy for every unit of fossil fuel energy consumed. That measure is referred to as the energy yield. A comparison to petroleum diesel, petroleum gasoline and bioethanol using the USDA numbers can be found at the Minnesota Department of Agriculture website In the comparison petroleum diesel fuel is found to have a 0.843 energy yield, along with 0.805 for petroleum gasoline, and 1.34 for bioethanol. The 1998 study used soybean oil primarily as the base oil to calculate the energy yields. Furthermore, due to the higher energy density of biodiesel, combined with the higher efficiency of the diesel engine, a unit of biodiesel produces the effective energy of 2.25 units of ethanol. Also, higher oil yielding crops could increase the energy yield of biodiesel. However not all oils retain the same heat capacities.


          The debate over the energy balance of biodiesel is ongoing. Generally is 2.5. Transitioning fully to biofuels could require immense tracts of land if traditional food crops are used (although non food crops can be utilized). The problem would be especially severe for nations with large economies, since energy consumption scales with economic output. If using only traditional food plants, most such nations do not have sufficient arable land to produce biofuel for the nation's vehicles. Nations with smaller economies (hence less energy consumption) and more arable land may be in better situations, although many regions cannot afford to divert land away from food production. For third world countries, biodiesel sources that use marginal land could make more sense, e.g. honge oil nuts grown along roads or jatropha grown along rail lines. More recent studies using a species of algae with up to 50% oil content have concluded that only 28,000 km or 0.3% of the land area of the US could be utilized to produce enough biodiesel to replace all transportation fuel the country currently utilizes. Furthermore, otherwise unused desert land (which receives high solar radiation) could be most effective for growing the algae, and the algae could utilize farm waste and excess CO2 from factories to help speed the growth of the algae. In tropical regions, such as Malaysia and Indonesia, oil palm is being planted at a rapid pace to supply growing biodiesel demand in Europe and other markets. It has been estimated in Germany that palm oil biodiesel has less than 1/3 the production costs of rapeseed biodiesel. The direct source of the energy content of biodiesel is solar energy captured by plants during photosynthesis. The website biodiesel.co.uk discusses the positive energy balance of biodiesel:


          
            	When straw was left in the field, biodiesel production was strongly energy positive, yielding 1 GJ biodiesel for every 0.561 GJ of energy input (a yield/cost ratio of 1.78).


            	When straw was burned as fuel and oilseed rapemeal was used as a fertilizer, the yield/cost ratio for biodiesel production was even better (3.71). In other words, for every unit of energy input to produce biodiesel, the output was 3.71 units (the difference of 2.71 units would be from solar energy).

          


          Biodiesel is becoming of interest to companies interested in commercial scale production as well as the more usual home brew biodiesel user and the user of straight vegetable oil or waste vegetable oil in diesel engines. Homemade biodiesel processors are many and varied. The success of biodiesel homebrewing, and micro-economy-of-scale operations, continues to shatter the conventional business myth that large economy-of-scale operations are the most efficient and profitable. It is becoming increasingly apparent that small-scale, localized, low-impact energy keeps more resources and revenue within communities, reduces damage to the environment, and requires less waste management.


          


          Environmental benefits


          Environmental benefits in comparison to petroleum based fuels include:


          
            	"At the tailpipe, biodiesel emits 4.7% more CO2 than petroleum diesel". However, if "biomass carbon [is] accounted for separately from fossil-derived carbon", one can conclude that biodiesel reduces emissions of carbon monoxide (CO) by approximately 50% and carbon dioxide by 78% on a net lifecycle basis because the carbon in biodiesel emissions is recycled from carbon that was in the atmosphere, rather than the carbon introduced from petroleum that was sequestered in the earth's crust.


            	Biodiesel contains fewer aromatic hydrocarbons: benzofluoranthene: 56% reduction; Benzopyrenes: 71% reduction.


            	Biodiesel can reduce by as much as 20% the direct (tailpipe) emission of particulates, small particles of solid combustion products, on vehicles with particulate filters, compared with low-sulfur (<50 ppm) diesel. Particulate emissions as the result of production are reduced by around 50%, compared with fossil-sourced diesel. (Beer et al, 2004).


            	Biodiesel has a higher cetane rating than petrodiesel, which can improve performance and clean up emissions compared to crude petro-diesel (with cetane lower than 40).


            	Biodiesel is considered readily biodegradable under ideal conditions and non-toxic. A University of Idaho study compared biodegradation rates of biodiesel, neat vegetable oils, biodiesel and petroleum diesel blends, and neat 2-D diesel fuel. Using low concentrations of the product to be degraded (10 ppm) in nutrient and sewage sludge amended solutions, they demonstrated that biodiesel degraded at the same rate as a dextrose control and 5 times as quickly as petroleum diesel over a period of 28 days, and that biodiesel blends doubled the rate of petroleum diesel degradation through co-metabolism . The same study examined soil degradation using 10 000 ppm of biodiesel and petroleum diesel, and found biodiesel degraded at twice the rate of petroleum diesel in soil. In all cases, it was determined biodiesel also degraded more completely than petroleum diesel, which produced poorly degradable undetermined intermediates. Toxicity studies for the same project demonstrated no mortalities and few toxic effects on rats and rabbits with up to 5000 mg/kg of biodiesel. Petroleum diesel showed no mortalities at the same concentration either, however toxic effects such as hair loss and urinary discolouring were noted with concentrations of >2000 mg/l in rabbits.


            	In the United States, biodiesel is the only alternative fuel to have successfully completed the Health Effects Testing requirements (Tier I and Tier II) of the Clean Air Act (1990).


            	Since biodiesel is more often used in a blend with petroleum diesel, there are fewer formal studies about the effects on pure biodiesel in unmodified engines and vehicles in day-to-day use. Fuel meeting the standards and engine parts that can withstand the greater solvent properties of biodiesel is expected to--and in reported cases does--run without any additional problems than the use of petroleum diesel.


            	The flash point of biodiesel (>150 C) is significantly higher than that of petroleum diesel (64 C) or gasoline (45 C). The gel point of biodiesel varies depending on the proportion of different types of esters contained. However, most biodiesel, including that made from soybean oil, has a somewhat higher gel and cloud point than petroleum diesel. In practice this often requires the heating of storage tanks, especially in cooler climates.


            	Pure biodiesel (B100) can be used in any petroleum diesel engine, though it is more commonly used in lower concentrations. Some areas have mandated ultra-low sulfur petrodiesel, which reduces the natural viscosity and lubricity of the fuel due to the removal of sulfur and certain other materials. Additives are required to make ULSD properly flow in engines, making biodiesel one popular alternative. Ranges as low as 2% (B2) have been shown to restore lubricity. Many municipalities have started using 5% biodiesel (B5) in snow-removal equipment and other systems.

          


          


          Environmental concerns


          The locations where oil-producing plants are grown is of increasing concern to some environmentalists, one of the prime worries being that countries may clear cut large areas of tropical forest in order to grow such oil rich crops such as oil palm. In the Philippines and Indonesia such forest clearing is already underway for the production of palm oil for food. Loss of habitat on such a scale could endanger numerous species of plants and animals. A particular concern which has received considerable attention is the threat to the already-shrinking populations of orangutans on the Indonesian islands of Borneo and Sumatra, which face possible extinction.


          Biodiesel and feedstock oils produced in Asia, South America and Africa are currently less expensive than those produced in Europe and North America suggesting that imports to these wealthier nations are likely to increase in future. Like all petroleum based fuels, biodiesel also requires a significant investment of energy before it arrives at petrol pumps, thus fair comparisons among fuels require full lifecycle analyses for each fuel type. The US EPA currently estimates that the use of biodiesel represents a 67% reduction in greenhouse gas emissions in comparison with petroleum based fuels. If deforestation, and monoculture farming techniques were used to grow biofuel crops, biodiesel is predicted to become a serious threat to the environment. These problems could be exacerbated as biodiesel becomes more popular unless stringent laws are introduced and enforced to control biodiesel production. Non-food energy crops and lipid rich algaes with vastly greater oil yields may also replace low-yield annual food crops such as soybeans, skirting the deforestation risk associated with widespread uptake of biodiesel.


          As non-food crops also facilitate the use of degraded lands, wastewater, processed sewage, and other waste streams, the benefits of such crops go well beyond their greater yields. Moreover, select non-food crops such as jatropha and castorbean can be grown in polycultures, in non-till agricultural applications, and they scale well from the standpoint of production, storage, and processing. As such, these crops have considerable promise for small-scale farmers throughout tropical and temperate latitudes, providing a cash crop option which can also displace local demand for imported petroleum.


          If burned without additives, Biodiesel (B100) is estimated to produce about 10% more nitrogen oxide NOx tailpipe-emissions than petrodiesel. As biodiesel has a low sulfur content, NOx emissions can be reduced through the use of catalytic converters to less than the NOx emissions from conventional diesel engines. Moreover, as a transportation fuel, biodiesel is in its infancy in terms of additives which are capable of improving energy density, resistance to gelling, and NOxemissions. Debate continues over NOx, particulates, smog, and greenhouse gas emissions from biodiesel and all other new transportation fuels, biofuels in particular. Ultimately, greater clarity on the fundamental distinctions between smog and other local pollution issues vs. greenhouse gas emissions will be essential for both well founded public policy as well as well informend consumer choices. In February 2006 a Navy biodiesel expert claimed NOx emissions in practice were actually lower than baseline. Further research is needed.


          Recent advances in the use of cerium oxide, however, hold the potential to nearly eliminate NOx emissions from both petrodiesel and biodiesel, and diesel fuel additives based on cerium oxide can improve fuel consumption by 11% in unmodified diesel engines.


          



          


          Current research


          There is ongoing research into finding more suitable crops and improving oil yield. Using the current yields, vast amounts of land and fresh water would be needed to produce enough oil to completely replace fossil fuel usage. It would require twice the land area of the US to be devoted to soybean production, or two-thirds to be devoted to rapeseed production, to meet current US heating and transportation needs.


          Specially bred mustard varieties can produce reasonably high oil yields, and have the added benefit that the meal leftover after the oil has been pressed out can act as an effective and biodegradable pesticide.


          


          Algaculture


          From 1978 to 1996, the U.S. National Renewable Energy Laboratory experimented with using algae as a biodiesel source in the " Aquatic Species Program". A self-published article by Michael Briggs, at the UNH Biodiesel Group, offers estimates for the realistic replacement of all vehicular fuel with biodiesel by utilizing algae that have a natural oil content greater than 50%, which Briggs suggests can be grown on algae ponds at wastewater treatment plants. This oil-rich algae can then be extracted from the system and processed into biodiesel, with the dried remainder further reprocessed to create ethanol.


          The production of algae to harvest oil for biodiesel has not yet been undertaken on a commercial scale, but feasibility studies have been conducted to arrive at the above yield estimate. In addition to its projected high yield, algaculture  unlike crop-based biofuels  does not entail a decrease in food production, since it requires neither farmland nor fresh water. Some companies are pursuing algae bio-reactors for various purposes, including biodiesel production.


          On May 11, 2006 the Aquaflow Bionomic Corporation in Marlborough, New Zealand announced that it had produced its first sample of bio-diesel fuel made from algae found in sewage ponds. Unlike previous attempts, the algae was naturally grown in pond discharge from the Marlborough District Council's sewage treatment works.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Biodiesel"
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          Biodiversity is the variation of life forms within a given ecosystem, biome or for the entire Earth. Biodiversity is often used as a measure of the health of biological systems.


          Biodiversity found on Earth today consists of many millions of distinct biological species, which is the product of four billion years of evolution.


          


          Evolution and meaning


          Biodiversity is a neologism and portmanteau word, from biology and diversity. The Science Division of The Nature Conservancy used the term "natural diversity" in a 1975 study, "The Preservation of Natural Diversity." The term biological diversity was used even before that by conservation scientists like Robert E. Jenkins and Thomas Lovejoy. The word biodiversity itself may have been coined by W.G. Rosen in 1985 while planning the National Forum on Biological Diversity organized by the National Research Council (NRC) which was to be held in 1986, and first appeared in a publication in 1988 when entomologist E. O. Wilson used it as the title of the proceedings of that forum. The word biodiversity was deemed more effective in terms of communication than biological diversity.


          Since 1986 the terms and the concept have achieved widespread use among biologists, environmentalists, political leaders, and concerned citizens worldwide. It is generally used to equate to a concern for the natural environment and nature conservation. This use has coincided with the expansion of concern over extinction observed in the last decades of the 20th century.


          The term "natural heritage" pre-dates "biodiversity", though it is a less scientific term and more easily comprehended in some ways by the wider audience interested in conservation. "Natural Heritage" was used when Jimmy Carter set up the Georgia Heritage Trust while he was governor of Georgia; Carter's trust dealt with both natural and cultural heritage. It would appear that Carter picked the term up from Lyndon Johnson, who used it in a 1966 Message to Congress. "Natural Heritage" was picked up by the Science Division of The Nature Conservancy when, under Jenkins, it launched in 1974 the network of State Natural Heritage Programs. When this network was extended outside the USA, the term "Conservation Data Centre" was suggested by Guillermo Mann and came to be preferred.


          


          Definitions


          The most straightforward definition is "variation of life at all levels of biological organization". A second definition holds that biodiversity is a measure of the relative diversity among organisms present in different ecosystems. "Diversity" in this definition includes diversity within a species and among species, and comparative diversity among ecosystems.


          A third definition that is often used by ecologists is the "totality of genes, species, and ecosystems of a region". An advantage of this definition is that it seems to describe most circumstances and present a unified view of the traditional three levels at which biodiversity has been identified:


          
            	genetic diversity - diversity of genes within a species. There is a genetic variability among the populations and the individuals of the same species. (See also population genetics.)


            	species diversity - diversity among species in an ecosystem. " Biodiversity hotspots" are excellent examples of species diversity.


            	ecosystem diversity - diversity at a higher level of organization, the ecosystem. Diversity of habitat in a given unit area. To do with the variety of ecosystems on Earth.

          


          The 1992 United Nations Earth Summit in Rio de Janeiro defined "biodiversity" as "the variability among living organisms from all sources, including, 'inter alia', terrestrial, marine, and other aquatic ecosystems, and the ecological complexes of which they are part: this includes diversity within species, between species and of ecosystems". This is, in fact, the closest thing to a single legally accepted definition of biodiversity, since it is the definition adopted by the United Nations Convention on Biological Diversity.


          If the gene is the fundamental unit of natural selection, according to E. O. Wilson, the real biodiversity is genetic diversity. For geneticists, biodiversity is the diversity of genes and organisms. They study processes such as mutations, gene exchanges, and genome dynamics that occur at the DNA level and generate evolution.


          For ecologists, biodiversity is also the diversity of durable interactions among species. It not only applies to species, but also to their immediate environment ( biotope) and their larger ecoregion. In each ecosystem, living organisms are part of a whole, interacting with not only other organisms, but also with the air, water, and soil that surround them..


          


          Measurement


          Biodiversity is a broad concept, so a variety of objective measures have been created in order to empirically measure biodiversity. Each measure of biodiversity relates to a particular use of the data.


          For practical conservationists, this measure should quantify a value that is broadly shared among locally affected people. For others, a more economically defensible definition should allow the ensuring of continued possibilities for both adaptation and future use by people, assuring environmental sustainability.


          As a consequence, biologists argue that this measure is likely to be associated with the variety of genes. Since it cannot always be said which genes are more likely to prove beneficial, the best choice for conservation is to assure the persistence of as many genes as possible. For ecologists, this latter approach is sometimes considered too restrictive, as it prohibits ecological succession.


          Biodiversity is usually plotted as taxonomic richness of a geographic area, with some reference to a temporal scale. Whittaker described three common metrics used to measure species-level biodiversity, encompassing attention to species richness or species evenness:


          
            	Species richness - the least sophisticated of the indices available.


            	Simpson index


            	Shannon index

          


          There are three other indices which are used by ecologists:


          
            	Alpha diversity refers to diversity within a particular area, community or ecosystem, and is measured by counting the number of taxa within the ecosystem (usually species)


            	Beta diversity is species diversity between ecosystems; this involves comparing the number of taxa that are unique to each of the ecosystems.


            	Gamma diversity is a measure of the overall diversity for different ecosystems within a region.

          


          


          Distribution


          Biodiversity is not distributed evenly on Earth. It is consistently richer in the tropics and in other localized regions such as the California Floristic Province. As one approaches polar regions one generally finds fewer species. Flora and fauna diversity depends on climate, altitude, soils and the presence of other species. In the year 2006 large numbers of the Earth's species were formally classified as rare or endangered or threatened species; moreover, many scientists have estimated that there are millions more species actually endangered which have not yet been formally recognized. About 40 percent of the 40,177 species assessed using the IUCN Red List criteria, are now listed as threatened species with extinction - a total of 16,119 species.


          A biodiversity hotspot is a region with a high level of endemic species. These biodiversity hotspots were first identified by Dr. Norman Myers in two articles in the scientific journal The Environmentalist. Dense human habitation tends to occur near hotspots. Most hotspots are located in the tropics and most of them are forests.


          Brazil's Atlantic Forest is considered a hotspot of biodiversity and contains roughly 20,000 plant species, 1350 vertebrates, and millions of insects, about half of which occur nowhere else in the world. The island of Madagascar including the unique Madagascar dry deciduous forests and lowland rainforests possess a very high ratio of species endemism and biodiversity, since the island separated from mainland Africa 65 million years ago, most of the species and ecosystems have evolved independently producing unique species different from those in other parts of Africa.


          Many regions of high biodiversity (as well as high endemism) arise from very specialized habitats which require unusual adaptation mechanisms. For example the peat bogs of Northern Europe and the alvar regions such as the Stora Alvaret on Oland, Sweden host a large diversity of plants and animals, many of which are not found elsewhere.


          


          Evolution
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          Biodiversity found on Earth today is the result of 4 billion years of evolution. The origin of life has not been definitely established by science, however some evidence suggests that life may already have been well-established a few hundred million years after the formation of the Earth. Until approximately 600 million years ago, all life consisted of bacteria and similar single-celled organisms.


          The history of biodiversity during the Phanerozoic (the last 540 million years), starts with rapid growth during the Cambrian explosiona period during which nearly every phylum of multicellular organisms first appeared. Over the next 400 million years or so, global diversity showed little overall trend, but was marked by periodic, massive losses of diversity classified as mass extinction events.


          The apparent biodiversity shown in the fossil record suggests that the last few million years include the period of greatest biodiversity in the Earth's history. However, not all scientists support this view, since there is considerable uncertainty as to how strongly the fossil record is biased by the greater availability and preservation of recent geologic sections. Some (e.g. Alroy et al. 2001) argue that corrected for sampling artifacts, modern biodiversity is not much different from biodiversity 300 million years ago. Estimates of the present global macroscopic species diversity vary from 2 million to 100 million species, with a best estimate of somewhere near 13-14 million, the vast majority of them arthropods.


          Most biologists agree however that the period since the emergence of humans is part of a new mass extinction, the Holocene extinction event, caused primarily by the impact humans are having on the environment. It has been argued that the present rate of extinction is sufficient to eliminate most species on the planet Earth within 100 years.


          New species are regularly discovered (on average between 5-10,000 new species each year, most of them insects) and many, though discovered, are not yet classified (estimates are that nearly 90% of all arthropods are not yet classified). Most of the terrestrial diversity is found in tropical forests.


          


          Benefits


          There are a multitude of anthropocentric benefits of biodiversity in the areas of agriculture, science and medicine, industrial materials, ecological services, in leisure, and in cultural, aesthetic and intellectual value. Biodiversity is also central to an ecocentric philosophy. It is important for contemporary audiences to understand the reasons for believing in conservation of biodiversity. One way to identify the reasons why we believe in it is to look at what we get from biological diversity and the things that we lose as a result of species extinction, which has taken place over the last 600 years. Mass extinction is the direct result of human activity and not of natural phenomena which is the perception of many modern day thinkers. There are many benefits that are obtained from natural ecosystem processes. Some ecosystem services that benefit society are air quality, climate (both global Co2 sequestration and regional and local), water purification, disease control, biological pest control, pollination and prevention of erosion. Along with those come non- material benefits that are obtained from ecosystems which are spiritual and aesthetic values, knowledge systems and the value of education that we obtain today. However, the public remains unaware of the crisis in sustaining biodiversity. Biodiversity takes a look into the importance to life and provides modern audiences with a clear understanding of the current threat to life on Earth.


          


          Agriculture


          For some foodcrops and other economic crops, wild varieties of the domesticated species can be reintroduced to form a better variety than the previous (domesticated) species. The economic impact is gigantic, for even crops as common as the potato (which was bred through only one variety, brought back from the Inca), a lot more can come from these species. Wild varieties of the potato will all suffer enormously through the effects of climate change. A report by the Consultative Group on International Agricultural Research (CGIAR) describes the huge economic loss. Rice, which has been improved for thousands of years by humans, can through the same process regain some of its nutritional value that has been lost since (a project is already being carried out to do just this).


          Crop diversity is also necessary to help the system recover when the dominant crop type is attacked by a disease:


          
            	The Irish potato blight of 1846, which was a major factor in the deaths of a million people and migration of another million, was the result of planting only two potato varieties, both of which were vulnerable.


            	When the rice grassy stunt virus struck rice fields from Indonesia to India in the 1970s, 6273 varieties were tested. Only one was luckily found to be resistant, a relatively feeble Indian variety, known to science only since 1966, with the desired trait. It was hybridised with other varieties and now widely grown.


            	In 1970, coffee rust attacked coffee plantations in Sri Lanka, Brazil, and Central America. A resistant variety was found in Ethiopia, coffee's presumed homeland, which mitigated the rust epidemic.

          


          Monoculture, the lack of biodiversity, was a contributing factor to several agricultural disasters in history, including the Irish Potato Famine, the European wine industry collapse in the late 1800s, and the US Southern Corn Leaf Blight epidemic of 1970. See also: Agricultural biodiversity


          Higher biodiversity also controls the spread of certain diseases as pathogens will need to adapt to infect different species.


          Biodiversity provides food for humans. Although about 80 percent of our food supply comes from just 20 kinds of plants, humans use at least 40,000 species of plants and animals a day. Many people around the world depend on these species for their food, shelter, and clothing. There is untapped potential for increasing the range of food products suitable for human consumption, provided that the high present extinction rate can be stopped.


          


          Science and medicine


          A significant proportion of drugs are derived, directly or indirectly, from biological sources; in most cases these medicines can not presently be synthesized in a laboratory setting. About 40% of the pharmaceuticals used in the US are manufactured using natural compounds found in plants, animals, and microorganisms. Moreover, only a small proportion of the total diversity of plants has been thoroughly investigated for potential sources of new drugs. Many drugs are also derived from microorganisms.


          Through the field of bionics, considerable technological advancement has occurred which would not have without a rich biodiversity. ..


          


          Industrial materials


          A wide range of industrial materials are derived directly from biological resources. These include building materials, fibers, dyes, resins, gums, adhesives, rubber and oil. There is enormous potential for further research into sustainably utilizing materials from a wider diversity of organisms.


          


          Other ecological services


          Biodiversity provides many ecosystem services that are often not readily visible. It plays a part in regulating the chemistry of our atmosphere and water supply. Biodiversity is directly involved in recycling nutrients and providing fertile soils. Experiments with controlled environments have shown that humans cannot easily build ecosystems to support human needs; for example insect pollination cannot be mimicked by human-made construction, and that activity alone represents tens of billions of dollars in ecosystem services per annum to humankind.


          


          Leisure, cultural and aesthetic value


          Many people derive value from biodiversity through leisure activities such as hiking in the countryside, birdwatching or natural history study.


          Biodiversity has inspired musicians, painters, sculptors, writers and other artists. Many cultural groups view themselves as an integral part of the natural world and show respect for other living organisms.


          Popular activities such as gardening, caring for aquariums and collecting butterflies are all strongly dependent on biodiversity. The number of species involved in such pursuits is in the tens of thousands, though the great majority do not enter mainstream commercialism.


          The relationships between the original natural areas of these often 'exotic' animals and plants and commercial collectors, suppliers, breeders, propagators and those who promote their understanding and enjoyment are complex and poorly understood. It seems clear, however, that the general public responds well to exposure to rare and unusual organisms-- they recognize their inherent value at some level, even if they would not want the responsibility of caring for them. A family outing to the botanical garden or zoo is as much an aesthetic or cultural experience as it is an educational one.


          Philosophically it could be argued that biodiversity has intrinsic aesthetic and/or spiritual value to mankind in and of itself. This idea can be used as a counterweight to the rather notion that tropical forests and other ecological realms are only worthy of conservation because they may contain medicines or useful products.


          


          Hindrances


          


          Funds


          Humans have generally expanded and developed their territory throughout history. An active approach is the only way to halt the expansion but this often requires funds or wise stewardship. Currently the United States Environmental Protection Agency has an annual budget of $7.3 billion (2007).


          


          Preservation of invertebrate and plant species


          Biodiversity is most well known to the public as a loss of animals with a backbone, when in fact there exist 20 times that number of insects and five times as many flowering plants. While many of these species may be highly valuable to the human race for the above reasons, the vast majority are often completely unknown to anyone but specialists. In fact it is often estimated that less than half and perhaps less than two-thirds of earth organisms have even been identified.


          


          Numbers of species
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          As a soft guide, however, the numbers of identified modern species as of 2004 can be broken down as follows:


          
            	287,655 plants, including:

              
                	15,000 mosses,


                	13,025 ferns,


                	980 gymnosperms,


                	199,350 dicotyledons,


                	59,300 monocotyledons;

              

            


            	74,000-120,000 fungi;


            	10,000 lichens;


            	1,250,000 animals, including:

              
                	1,190,200 invertebrates:

                  
                    	950,000 insects,


                    	70,000 mollusks,


                    	40,000 crustaceans,


                    	130,200 others;

                  

                


                	58,808 vertebrates:

                  
                    	29,300 fish,


                    	5,743 amphibians,


                    	8,240 reptiles,


                    	10,234 birds, (9799 extant as of 2006)


                    	5,416 mammals.

                  

                

              

            

          


          However the total number of species for some phyla may be much higher:


          
            	10-30 million insects;


            	5-10 million bacteria;


            	1.5 million fungi;


            	~1 million mites

          


          


          Threats


          During the last century, erosion of biodiversity has been increasingly observed. Some studies show that about one eighth known plant species is threatened with extinction. Some estimates put the loss at up to 140,000 species per year (based on Species-area theory) and subject to discussion. This figure indicates unsustainable ecological practices, because only a small number of species come into being each year. Almost all scientists acknowledge that the rate of species loss is greater now than at any time in human history, with extinctions occurring at rates hundreds of times higher than background extinction rates.


          The factors that threaten biodiversity have been variously categorized. Jared Diamond describes an "Evil Quartet" of habitat destruction, overkill, introduced species, and secondary extensions. Edward O. Wilson prefers the acronym HIPPO, standing for Habitat destruction, Invasive species, Pollution, Population, and Overharvesting.


          


          Destruction of habitats


          Most of the species extinctions from 1000 AD to 2000 AD are due to human activities, in particular destruction of plant and animal habitats. Raised rates of extinction are being driven by human consumption of organic resources, especially related to tropical forest destruction. While most of the species that are becoming extinct are not food species, their biomass is converted into human food when their habitat is transformed into pasture, cropland, and orchards. It is estimated that more than 40% of the Earth's biomass is tied up in only the few species that represent humans, livestock and crops. Because an ecosystem decreases in stability as its species are made extinct, these studies warn that the global ecosystem is destined for collapse if it is further reduced in complexity. Factors contributing to loss of biodiversity are: overpopulation, deforestation, pollution ( air pollution, water pollution, soil contamination) and global warming or climate change, driven by human activity. These factors, while all stemming from overpopulation, produce a cumulative impact upon biodiversity.


          There are systematic relationships between the area of a habitat and the number of species it can support, with greater sensitivity to reduction in habitat area for species of larger body size and for those living at lower latitudes or in forests or oceans. Some characterize loss of biodiversity not as ecosystem degradation but by conversion to trivial standardized ecosystems (e.g., monoculture following deforestation). In some countries lack of property rights or access regulation to biotic resources necessarily leads to biodiversity loss (degradation costs having to be supported by the community).


          A September 14, 2007 study conducted by the National Science Foundation found that biodiversity and genetic diversity are dependent upon each other--that diversity within a species is necessary to maintain diversity among species, and vice versa. According to the lead researcher in the study, Dr. Richard Lankau, "If any one type is removed from the system, the cycle can break down, and the community becomes dominated by a single species."


          


          Exotic species


          The rich diversity of unique species across many parts of the world exist only because they are separated by barriers, particularly large rivers, seas, oceans, mountains and deserts from other species of other land masses, particularly the highly fecund, ultra-competitive, generalist "super-species". These are barriers that could never be crossed by natural processes, except for many millions of years in the future through continental drift. However humans have invented ships and airplanes, and now have the power to bring into contact species that never have met in their evolutionary history, and on a time scale of days, unlike the centuries that historically have accompanied major animal migrations.


          The widespread introduction of exotic species by humans is a potent threat to biodiversity. When exotic species are introduced to ecosystems and establish self-sustaining populations, the endemic species in that ecosystem, that have not evolved to cope with the exotic species, may not survive. The exotic organisms may be either predators, parasites, or simply aggressive species that deprive indigenous species of nutrients, water and light. These exotic or invasive species often have features, due to their evolutionary background and new environment, that make them highly competitive; able to become well-established and spread quickly, reducing the effective habitat of endemic species.


          As a consequence of the above, if humans continue to combine species from different ecoregions, there is the potential that the world's ecosystems will end up dominated by relatively a few, aggressive, cosmopolitan "super-species".


          
            	Other 'Decline in amphibian populations'

          


          Declines in amphibian populations have been observed since 1980s. Because of the sensitivity of these organisms, they are regarded by many scientists as a marker for the overall health of an ecosystem. Their decline has led to concern about the general current state of biodiversity.


          


          Genetic pollution


          Purebred naturally evolved region specific wild species can be threatened with extinction in a big way through the process of genetic pollution i.e. uncontrolled hybridization, introgression and Genetic swamping which leads to homogenization or replacement of local genotypes as a result of either a numerical and/or fitness advantage of introduced plant or animal. Nonnative species can bring about a form of extinction of native plants and animals by hybridization and introgression either through purposeful introduction by humans or through habitat modification, bringing previously isolated species into contact. These phenomena can be especially detrimental for rare species coming into contact with more abundant ones where the abundant ones can interbreed with them swamping the entire rarer gene pool creating hybrids thus driving the entire original purebred native stock to complete extinction. Attention has to be focused on the extent of this under appreciated problem that is not always apparent from morphological (outward appearance) observations alone. Some degree of gene flow may be a normal, evolutionarily constructive process, and all constellations of genes and genotypes cannot be preserved however, hybridization with or without introgression may, nevertheless, threaten a rare species' existence.


          


          Hybridization and genetics


          In agriculture and animal husbandry, green revolution popularized the use of conventional hybridization to increase yield many folds by creating " high-yielding varieties". Often the handful of breeds of plants and animals hybridized originated in developed countries and were further hybridized with local varieties, in the rest of the developing world, to create high yield strains resistant to local climate and diseases. Local governments and industry since have been pushing hybridization with such zeal that several of the wild and indigenous breeds evolved locally over thousands of years having high resistance to local extremes in climate and immunity to diseases etc. have already become extinct or are in grave danger of becoming so in the near future. Due to complete disuse because of un-profitability and uncontrolled intentional and unintentional cross-pollination and crossbreeding ( genetic pollution) formerly huge gene pools of various wild and indigenous breeds have collapsed causing widespread genetic erosion and genetic pollution resulting in great loss in genetic diversity and biodiversity as a whole.


          A genetically modified organism (GMO) is an organism whose genetic material has been altered using the genetic engineering techniques generally known as recombinant DNA technology. Genetically Modified (GM) crops today have become a common source for genetic pollution, not only of wild varieties but also of other domesticated varieties derived from relatively natural hybridization.


          It is being said that genetic erosion coupled with genetic pollution is destroying that needed unique genetic base thereby creating an unforeseen hidden crisis which will result in a severe threat to our food security for the future when diverse genetic material will cease to exist to be able to further improve or hybridize weakening food crops and livestock against more resistant diseases and climatic changes.


          


          Management


          The conservation of biological diversity has become a global concern. Although not everybody agrees on extent and significance of current extinction, most consider biodiversity essential. There are basically two main types of conservation options, in-situ conservation and ex-situ conservation. In-situ is usually seen as the ideal conservation strategy. However, its implementation is sometimes infeasible. For example, destruction of rare or endangered species' habitats sometimes requires ex-situ conservation efforts. Furthermore, ex-situ conservation can provide a backup solution to in-situ conservation projects. Some believe both types of conservation are required to ensure proper preservation. An example of an in-situ conservation effort is the setting-up of protection areas. Examples of ex-situ conservation efforts, by contrast, would be planting germplasts in seedbanks, or growing the Wollemi Pine in nurseries. Such efforts allow the preservation of large populations of plants with minimal genetic erosion.


          At national levels a Biodiversity Action Plan is sometimes prepared to state the protocols necessary to protect an individual species. Usually this plan also details extant data on the species and its habitat. In the USA such a plan is called a Recovery Plan.


          The threat to biological diversity was among the hot topics discussed at the UN World Summit for Sustainable Development, in hope of seeing the foundation of a Global Conservation Trust to help maintain plant collections.


          


          Judicial status


          Biodiversity is beginning to be evaluated and its evolution analysed (through observations, inventories, conservation...) as well as being taken into account in political and judicial decisions: .


          
            	The relationship between law and ecosystems is very ancient and has consequences for biodiversity. It is related to property rights, both private and public. It can define protection for threatened ecosystems, but also some rights and duties (for example, fishing rights, hunting rights).


            	Law regarding species is a more recent issue. It defines species that must be protected because they may be threatened by extinction. The U.S. Endangered Species Act is an example of an attempt to address the "law and species" issue.


            	Laws regarding gene pools are only about a century old. While the genetic approach is not new (domestication, plant traditional selection methods), progress made in the genetic field in the past 20 years have led to a tightening of laws in this field. With the new technologies of genetic analysis and genetic engineering, people are going through gene patenting, processes patenting, and a totally new concept of genetic resources. A very hot debate today seeks to define whether the resource is the gene, the organism itself, or its DNA.

          


          The 1972 UNESCO convention established that biological resources, such as plants, were the common heritage of mankind. These rules probably inspired the creation of great public banks of genetic resources, located outside the source-countries.


          New global agreements (e.g. Convention on Biological Diversity), now give sovereign national rights over biological resources (not property). The idea of static conservation of biodiversity is disappearing and being replaced by the idea of dynamic conservation, through the notion of resource and innovation.


          The new agreements commit countries to conserve biodiversity, develop resources for sustainability and share the benefits resulting from their use. Under new rules, it is expected that bioprospecting or collection of natural products has to be allowed by the biodiversity-rich country, in exchange for a share of the benefits.


          Sovereignty principles can rely upon what is better known as Access and Benefit Sharing Agreements (ABAs). The Convention on Biodiversity spirit implies a prior informed consent between the source country and the collector, to establish which resource will be used and for what, and to settle on a fair agreement on benefit sharing. Bioprospecting can become a type of biopiracy when those principles are not respected.


          Uniform approval for use of biodiversity as a legal standard has not been achieved, however. At least one legal commentator has argued that biodiversity should not be used as a legal standard, arguing that the multiple layers of scientific uncertainty inherent in the concept of biodiversity will cause administrative waste and increase litigation without promoting preservation goals. See Fred Bosselman, A Dozen Biodiversity Puzzles, 12 N.Y.U. Environmental Law Journal 364 (2004)


          


          Criticisms
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          Food


          Many have challenged the notion that there is 'vast untapped potential' for reducing humankind's dependence on a relatively small number of domesticated plant and animal species. Jared Diamond argued, based on studies of the domestication of plants and animals, that the rarity of species suitable for domestication and their occurrence in just a few parts of the world, determined the limited number of locations in which major civilizations could arise. In recent times there have been many studies of minor food sources, but none of these sources have subsequently become major food crops.


          


          Founder effect


          The field of biodiversity research (inevitably) suffers from natural human egocentric " myopic" cognitive biases. It has often been criticized for being overly defined by the personal interests of the founders (i.e. terrestrial mammals) giving a narrow focus, rather than extending to other areas where it could be useful. This is termed the founder effect by Norse and Irish, (1996). (This was a play on words: the founder effect in ecology typically refers to the genetic outcome when a small population establishes an isolated breeding group). France and Rigg reviewed the biodiversity literature in 1998 and found that there was a significant lack of papers studying marine ecosystems, leading them to dub marine biodiversity research the sleeping hydra. More work has been carried out for accessible, diverse coastal systems such as coral reefs than for inaccessible, species-poor deep sea areas.


          It has been easier to mobilise public opinion and national legislation for the terrestrial realm, which has higher visibility and falls within countries' territorial boundaries. Marine conservation involves having to pioneer new and international mechanisms of protection as well as solving methodological problems in marine biology relating to marine ecosystem classification and data-gathering on some of the earth's most difficult species to access and monitor.


          


          Size bias


          Biodiversity researcher Sean Nee points out that the vast majority of Earth's biodiversity is microbial, and that contemporary biodiversity physics is "firmly fixated on the visible world" (Nee uses "visible" as a synonym for macroscopic). For example, microbial life is very much more metabolically and environmentally diverse than multicellular life (see extremophile). Nee has stated: "On the tree of life, based on analyses of small-subunit ribosomal RNA, visible life consists of barely noticeable twigs.


          The size bias is not restricted to consideration of microbes. Entomologist Nigel Stork states that "to a first approximation, all multicellular species on Earth are insects".


          A reply to this, however, is that biodiversity conservation has never focused exclusively on visible (in this sense) species. From the very beginning, the classification and conservation of natural communities or ecosystem types has been a central part of the effort. The thought behind this has been that since invisible (in this sense) diversity is, due to lack of taxonomy, impossible to treat in the same manner as visible diversity, the best that can be done is to preserve a diversity of ecosystem types, thereby preserving as well as possible the diversity of invisible organisms.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Biodiversity"
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          Biofuel can be broadly defined as solid, liquid, or gas fuel derived from recently dead biological material.This distinguishes it from fossil fuels, which are derived from long dead biological material. Biofuel can be theoretically produced from any (biological) carbon source, though the most common by far is photosynthetic plants. Many different plants and plant-derived materials are used for biofuel manufacture. Biofuels are used globally, most commonly to power vehicles and cooking stoves. Biofuel industries are expanding in Europe, Asia and the Americas.


          Biofuels offer the possibility of producing energy without a net increase of carbon into the atmosphere because the plants used in to produce the fuel have removed CO2 from the atmosphere, unlike fossil fuels which return carbon which was stored beneath the surface for millions of years into the air. Biofuel is therefore more nearly carbon neutral and less likely increase atmospheric concentrations of greenhouse gases (though doubts have been raised as to whether this benefit can be achieved in practice, see below). The use of biofuels also reduces dependence on petroleum and enhances energy security.


          There are two common strategies of producing biofuels. One is to grow crops high in either sugar (sugar cane, sugar beet, and sweet sorghum) or starch ( corn/maize), and then use yeast fermentation to produce ethyl alcohol (ethanol). The second is to grow plants that contain high amounts of vegetable oil, such as oil palm, soybean, algae, or jatropha. When these oils are heated, their viscosity is reduced, and they can be burned directly in a diesel engine, or the oils can be chemically processed to produce fuels such as biodiesel. Wood and its byproducts can also be converted into biofuels such as woodgas, methanol or ethanol fuel. It is also possible to make cellulosic ethanol from non-edible plant parts, but this can be difficult to accomplish economically.


          Biofuels are discussed as having significant roles in a variety of international issues, including: mitigation of carbon emissions levels and oil prices, the " food vs fuel" debate, deforestation and soil erosion, impact on water resources, and energy balance and efficiency.


          


          History and policy


          Humans have used biomass fuels in the form of solid biofuels for heating and cooking since the discovery of fire. Following the discovery of electricity, it became possible to use biofuels to generate electrical power as well. However, the discovery and use of fossil fuels: coal, gas and oil, have dramatically reduced the amount of biomass fuel used in the developed world for transport, heat and power. biofuels-p2.html National Geographic, Green Dreams, Oct 2007]</ref> However, when large supplies of crude oil were discovered in Pennsylvania and Texas, petroleum based fuels became inexpensive, and soon were widely used. Cars and trucks began using fuels derived from mineral oil/petroleum: gasoline/ petrol or diesel.


          Nevertheless, before World War II, and during the high demand wartime period, biofuels were valued as a strategic alternative to imported oil. Wartime Germany experienced extreme oil shortages, and many energy innovations resulted. This includes the powering of some of its vehicles using a blend of gasoline with alcohol fermented from potatoes, called Monopolin. In Britain, grain alcohol was blended with petrol by the Distillers Company Limited under the name Discol, and marketed through Esso's affiliate Cleveland.


          During the peacetime post-war period, inexpensive oil from the Middle East contributed in part to the lessened economic and geopolitical interest in biofuels. Then in 1973 and 1979, geopolitical conflict in the Middle East caused OPEC to cut exports, and non-OPEC nations experienced a very large decrease in their oil supply. This " energy crisis" resulted in severe shortages, and a sharp increase in the prices of high demand oil-based products, notably petrol/ gasoline. There was also increased interest from governments and academics in energy issues and biofuels. Throughout history, the fluctuations of supply and demand, energy policy, military conflict, and the environmental impacts, have all contributed to a highly complex and volatile market for energy and fuel.


          In the year 2000 and beyond, renewed interest in biofuels has been seen. The drivers for biofuel research and development include rising oil prices, concerns over the potential oil peak, greenhouse gas emissions (causing global warming and climate change), rural development interests, and instability in the Middle East.


          


          Biomass


          Biomass is material derived from recently living organisms. This includes plants, animals and their by-products. For example, manure, garden waste and crop residues are all sources of biomass. It is a renewable energy source based on the carbon cycle, unlike other natural resources such as petroleum, coal, and nuclear fuels.


          Animal waste is a persistent and unavoidable pollutant produced primarily by the animals housed in industrial sized farms. Researchers from Washington University have figured out a way to turn manure into biomass. In April 2008 with the help of imaging technology they noticed that vigorous mixing helps microorganisms turn farm waste into alternative energy, providing farmers with a simple way to treat their waste and convert it into energy.


          There are also agricultural products specifically grown for biofuel production include corn, switchgrass, and soybeans, primarily in the United States; rapeseed, wheat and sugar beet primarily in Europe; sugar cane in Brazil; palm oil and miscanthus in South-East Asia; sorghum and cassava in China; and jatropha in India. Hemp has also been proven to work as a biofuel. Biodegradable outputs from industry, agriculture, forestry and households can be used for biofuel production, either using anaerobic digestion to produce biogas, or using second generation biofuels; examples include straw, timber, manure, rice husks, sewage, and food waste. The use of biomass fuels can therefore contribute to waste management as well as fuel security and help to prevent climate change, though alone they are not a comprehensive solution to these problems.


          


          Bio energy from waste
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          Using waste biomass to produce energy can reduce the use of fossil fuels, reduce greenhouse gas emissions and reduce pollution and waste management problems. A recent publication by the European Union highlighted the potential for waste-derived bioenergy to contribute to the reduction of global warming. The report concluded that 19 million tons of oil equivalent is available from biomass by 2020, 46% from bio-wastes: municipal solid waste (MSW), agricultural residues, farm waste and other biodegradable waste streams.


          Landfill sites generate gases as the waste buried in them undergoes anaerobic digestion. These gases are known collectively as landfill gas (LFG). This can be burned and is considered a source of renewable energy, even though landfill disposal are often non-sustainable. Landfill gas can be burned either directly for heat or to generate electricity for public consumption. Landfill gas contains approximately 50% methane, the same gas that is found in natural gas.


          Biomass can come from waste plant material. If landfill gas is not harvested, it escapes into the atmosphere: this is not desirable because methane is a greenhouse gas, with more global warming potential than carbon dioxide. Over a time span of 100 years, methane has a global warming potential of 23 relative to CO2. Therefore, during this time, one ton of methane produces the same greenhouse gas (GHG) effect as 23 tons of CO2. When methane burns the formula is CH4 + 2O2 = CO2 + 2H2O So by harvesting and burning landfill gas, its global warming potential is reduced a factor of 23, in addition to providing energy for heat and power.


          Frank Keppler and Thomas Rockmann discovered that living plants also produce methane CH4. The amount of methane produced by living plants is 10 to 100 times greater than that produced by dead plants (in an aerobic environment) but does not increase global warming because of the carbon cycle.


          Anaerobic digestion can be used as a distinct waste management strategy to reduce the amount of waste sent to landfill and generate methane, or biogas. Any form of biomass can be used in anaerobic digestion and will break down to produce methane, which can be harvested and burned to generate heat, power or to power certain automotive vehicles.


          A 3 MW landfill power plant would power 1,900 homes. It would eliminate 6,000 tons per year of methane from getting into the environment. It would eliminate 18,000 tons per year of CO2 from fossil fuel replacement. This is the same as removing 25,000 cars from the road, or planting 36,000acres (146km) of forest, or not using 305,000barrels (48,500m) of oil per year.


          


          Liquid fuels for transportation
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          Most transportation fuels are liquids, because vehicles usually require high energy density, as occurs in liquids and solids. Vehicles usually need high power density as can be provided most inexpensively by an internal combustion engine. These engines require clean burning fuels, in order to keep the engine clean and minimize air pollution. The fuels that are easier to burn cleanly are typically liquids and gases. Thus liquids (and gases that can be stored in liquid form) meet the requirements of being both portable and clean burning. Also, liquids and gases can be pumped, which means handling is easily mechanized, and thus less laborious.


          


          Types of biofuels


          


          First generation biofuels


          'First-generation biofuels' refer to biofuels made from sugar, starch, vegetable oil, or animal fats using conventional technology. The basic feedstocks for the production of first generation biofuels are often seeds or grains such as wheat, which yields starch that is fermented into bioethanol, or sunflower seeds, which are pressed to yield vegetable oil that can be used in biodiesel. These feedstocks could also enter the animal or human food chain, and as the global population has risen their use in producing biofuels has been criticised for diverting food away from the human food chain, leading to food shortages and price rises.


          The most common first generation biofuels are listed below.


          


          Vegetable oil


          Vegetable oil can be used for either food or fuel; the quality of the oil may be lower for fuel use. Vegetable oil can be used in many older diesel engines (equipped with indirect injection systems), but only in warm climates. In most cases, vegetable oil is used to manufacture biodiesel, which is compatible with most diesel engines when blended with conventional diesel fuel. MAN B&W Diesel, Wartsila and Deutz AG offer engines that are compatible with straight vegetable oil. Used vegetable oil is increasingly being processed into biodiesel, and at a smaller scale, cleaned of water and particulates and used as a fuel.


          


          Biodiesel


          Biodiesel is the most common biofuel in Europe. It is produced from oils or fats using transesterification and is a liquid similar in composition to mineral diesel. Its chemical name is fatty acid methyl (or ethyl) ester ( FAME). Oils are mixed with sodium hydroxide and methanol (or ethanol) and the chemical reaction produces biodiesel (FAME) and glycerol. One part glycerol is produced for every 10 parts biodiesel. Feedstocks for biodiesel include animal fats, vegetable oils, soy, rapeseed, jatropha, mahua, mustard, flax, sunflower, palm oil, hemp, field pennycress, and algae.


          Biodiesel can be used in any diesel engine when mixed with mineral diesel. In some countries manufacturers cover their diesel engines under warranty for 100% biodiesel use, although Volkswagen of Germany, for example, asks drivers to make a telephone check with the VW environmental services department before switching to 100% biodiesel (see biodiesel use). Many people have run their vehicles on biodiesel without problems, although it can become thick/viscous at lower temperatures, depending on the feedstock used, and vehicles may require fuel line heaters. However, the majority of vehicle manufacturers limit their recommendations to 15% biodiesel blended with mineral diesel. Many newer diesel engines are made so that they can run with 100% biodiesel fuel without altering the engine itself, although this can be dependent on the fuel rail design. Since biodiesels burn cleaner than regular mineral diesel, filters may need to be replaced more often, especially as the biofuel dissolves old deposits in the fuel tank and pipes. In many European countries, a 5% biodiesel blend is widely used and is available at thousands of gas stations.


          In the USA, more than 80% of commercial trucks and city buses run on diesel. Therefore "the nascent U.S. market for biodiesel is growing at a staggering ratefrom 25 million gallons per year in 2004 to 78 million gallons by the beginning of 2005. By the end of 2006 biodiesel production was estimated to increase fourfold to more than 1 billion gallons," energy expert Will Thurmond writes in an article for the July-August 2007 issue of THE FUTURIST magazine.


          


          Bioalcohols
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          Biologically produced alcohols, most commonly ethanol, and less commonly propanol and butanol, are produced by the action of microorganisms and enzymes through the fermentation of sugars or starches (easiest), or cellulose (which is more difficult). Biobutanol (also called biogasoline) is often claimed to provide a direct replacement for gasoline, because it can be used directly in a gasoline engine (in a similar way to biodiesel in diesel engines).


          Butanol is formed by ABE fermentation (acetone, butanol, ethanol) and experimental modifications of the process show potentially high net energy gains with butanol as the only liquid product. Butanol will produce more energy and allegedly can be burned "straight" in existing gasoline engines (without modification to the engine or car), and is less corrosive and less water soluble than ethanol, and could be distributed via existing infrastructures. DuPont and BP are working together to help develop Butanol.


          Ethanol fuel is the most common biofuel worldwide, particularly in Brazil. Alcohol fuels are produced by fermentation of sugars derived from wheat, corn, sugar beets, sugar cane, molasses and any sugar or starch that alcoholic beverages can be made from (like potato and fruit waste, etc.). The ethanol production methods used are enzyme digestion (to release sugars from stored starches, fermentation of the sugars, distillation and drying. The distillation process requires significant energy input for heat (often unsustainable natural gas fossil fuel, but cellulosic biomass such as bagasse, the waste left after sugar cane is pressed to extract its juice, can also be used more sustainably).


          Ethanol can be used in petrol engines as a replacement for gasoline; it can be mixed with gasoline to any percentage. Most existing automobile petrol engines can run on blends of up to 15% bioethanol with petroleum/gasoline. Gasoline with ethanol added has higher octane, which means that your engine can typically burn hotter and more efficiently. In high altitude (thin air) locations, some states mandate a mix of gasoline and ethanol as a winter oxidizer to reduce atmospheric pollution emissions.


          Ethanol fuel has less BTU energy content, which means it takes more fuel (volume and mass) to go the same distance. More-expensive premium fuels contain less, or no, ethanol. In high-compression engines, less ethanol, slower-burning premium fuel is required to avoid harmful pre-ignition (knocking). Very-expensive aviation gasoline (Avgas) is 100 octane made from 100% petroleum. The high price of zero-ethanol Avgas does not include federal-and-state road-use taxes.


          Ethanol is very corrosive to fuel systems, rubber hoses-and-gaskets, aluminium, and combustion chambers. It is therefore illegal to use fuels containing alcohol in aircraft (although at least one model of ethanol-powered aircraft has been developed, the Embraer EMB 202 Ipanema). Ethanol is incompatible with marine fibreglass fuel tanks (it makes them leak). For higher ethanol percentage blends, and 100% ethanol vehicles, engine modifications are required.


          Corrosive ethanol cannot be transported in petroleum pipelines, so more-expensive over-the-road stainless-steel tank trucks increase the cost and energy consumption required to deliver ethanol to the customer at the pump.


          In the current alcohol-from-corn production model in the United States, considering the total energy consumed by farm equipment, cultivation, planting, fertilizers, pesticides, herbicides, and fungicides made from petroleum, irrigation systems, harvesting, transport of feedstock to processing plants, fermentation, distillation, drying, transport to fuel terminals and retail pumps, and lower ethanol fuel energy content, the net energy content value added and delivered to consumers is very small. And, the net benefit (all things considered) does little to reduce un- sustainable imported oil and fossil fuels required to produce the ethanol.


          Many car manufacturers are now producing flexible-fuel vehicles (FFV's), which can safely run on any combination of bioethanol and petrol, up to 100% bioethanol. They dynamically sense exhaust oxygen content, and adjust the engine's computer systems, spark, and fuel injection accordingly. This adds initial cost and ongoing increased vehicle maintenance. Efficiency falls and pollution emissions increase when FFV system maintenance is needed (regardless of the 0%-to-100% ethanol mix being used), but not performed (as with all vehicles). FFV internal combustion engines are becoming increasingly complex, as are multiple- propulsion-system FFV hybrid vehicles, which impacts cost, maintenance, reliability, and useful lifetime longevity.


          Alcohol mixes with both petroleum and with water, so ethanol fuels are often diluted after the drying process by absorbing environmental moisture from the atmosphere. Water in alcohol-mix fuels reduces efficiency, makes engines harder to start, causes intermittent operation (sputtering), and oxidizes aluminium ( carburetors) and steel components ( rust).


          Even dry ethanol has roughly one-third lower energy content per unit of volume compared to gasoline, so larger / heavier fuel tanks are required to travel the same distance, or more fuel stops are required. With large current un- sustainable, non- scalable subsidies, ethanol fuel still costs much more per unit of distance traveled than current high gasoline prices in the United States.


          Methanol is currently produced from natural gas, a non- renewable fossil fuel. It can also be produced from biomass as biomethanol. The methanol economy is an interesting alternative to the hydrogen economy, compared to today's hydrogen produced from natural gas, but not hydrogen production directly from water and state-of-the-art clean solar thermal energy processes.


          


          BioGas
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          Biogas is produced by the process of anaerobic digestion of organic material by anaerobes. It can be produced either from biodegradable waste materials or by the use of energy crops fed into anaerobic digesters to supplement gas yields. The solid byproduct, digestate, can be used as a biofuel or a fertilizer. In the UK, the National Coal Board experimented with microorganisms that digested coal in situ converting it directly to gases such as methane.


          Biogas contains methane and can be recovered from industrial anaerobic digesters and mechanical biological treatment systems. Landfill gas is a less clean form of biogas which is produced in landfills through naturally occurring anaerobic digestion. If it escapes into the atmosphere it is a potent greenhouse gas.


          Oils and gases can be produced from various biological wastes:


          
            	Thermal depolymerization of waste can extract methane and other oils similar to petroleum.


            	GreenFuel Technologies Corporation developed a patented bioreactor system that uses nontoxic photosynthetic algae to take in smokestacks flue gases and produce biofuels such as biodiesel, biogas and a dry fuel comparable to coal.

          


          


          Solid biofuels


          Examples include wood, grass cuttings, domestic refuse, charcoal, and dried manure.


          


          Syngas


          Syngas is produced by the combined processes of pyrolysis, combustion, and gasification. Biofuel is converted into carbon monoxide and energy by pyrolysis. A limited supply of oxygen is introduced to support combustion. Gasification converts further organic material to hydrogen and additional carbon monoxide.


          The resulting gas mixture, syngas, is itself a fuel. Using the syngas is more efficient than direct combustion of the original biofuel; more of the energy contained in the fuel is extracted.


          Syngas may be burned directly in internal combustion engines. The wood gas generator is a wood-fueled gasification reactor mounted on an internal combustion engine. Syngas can be used to produce methanol and hydrogen, or converted via the Fischer-Tropsch process to produce a synthetic petroleum substitute. Gasification normally relies on temperatures >700C. Lower temperature gasification is desirable when co-producing biochar.


          


          Second generation biofuels


          Supporters of biofuels claim that a more viable solution is to increase political and industrial support for, and rapidity of, second-generation biofuel implementation from non food crops, including cellulosic biofuels. Second-generation biofuel production processes can use a variety of non food crops. These include waste biomass, the stalks of wheat, corn, wood, and special-energy-or-biomass crops (e.g. Miscanthus). Second generation (2G) biofuels use biomass to liquid technology, including cellulosic biofuels from non food crops. Many second generation biofuels are under development such as biohydrogen, biomethanol, DMF, Bio-DME, Fischer-Tropsch diesel, biohydrogen diesel, mixed alcohols and wood diesel.


          Cellulosic ethanol production uses non food crops or inedible waste products and does not divert food away from the animal or human food chain. Lignocellulose is the "woody" structural material of plants. This feedstock is abundant and diverse, and in some cases (like citrus peels or sawdust) it is a significant disposal problem.


          Producing ethanol from cellulose is a difficult technical problem to solve. In nature, Ruminant livestock (like cattle) eat grass and then use slow enzymatic digestive processes to break it into glucose (sugar). In cellulosic ethanol laboratories, various experimental processes are being developed to do the same thing, and then the sugars released can be fermented to make ethanol fuel.


          Scientists also work on experimental recombinant DNA genetic engineering organisms that could increase biofuel potential.


          


          Third generation biofuels


          Algae fuel, also called oilgae or third generation biofuel, is a biofuel from algae. Algae are low-input/high-yield (30 times more energy per acre than land) feedstocks to produce biofuels and algae fuel are biodegradable:


          
            	With the higher prices of fossil fuels (petroleum), there is much interest in algaculture (farming algae).

          


          
            	One advantage of many biofuels over most other fuel types is that they are biodegradable, and so relatively harmless to the environment if spilled.

          


          
            	The United States Department of Energy estimates that if algae fuel replaced all the petroleum fuel in the United States, it would require 15,000 square miles (38,849 square kilometers), which is roughly the size of Maryland.

          


          Second and third generation biofuels are also called advanced biofuels.


          On the other hand, an appearing fourth generation is based in the conversion of vegoil and biodiesel into gasoline.


          


          Fourth generation biofuels


          Craig Venter's company Synthetic Genomics is genetically engineering microorganisms to produce fuel directly from carbon dioxide on an industrial scale.


          


          Biofuels by country


          Recognizing the importance of implementing bioenergy, there are international organizations such as IEA Bioenergy, established in 1978 by the OECD International Energy Agency (IEA), with the aim of improving cooperation and information exchange between countries that have national programs in bioenergy research, development and deployment. The U.N. International Biofuels Forum is formed by Brazil, China, India, South Africa, the United States and the European Commission. The world leaders in biofuel development and use are Brazil, United States, France, Sweden and Germany.


          


          Israel


          IC Green Energy, a subsidiary of Israel Corp., aims by 2012 to process 4-5% of the global biofuel market (~4 million tons). It is focused solely on non-edible feedstock such as Jatropha, Castor, cellulosic biomass and algae. In June 2008, Tel Aviv-based Seambiotic and Seattle-based Inventure Chemical announced a joint venture to use CO2 emissions-fed algae to make ethanol and biodiesel at a biofuel plant in Israel.


          


          China


          In China, the government is making E10 blends mandatory in five provinces that account for 16% of the nation's passenger cars. In Southeast Asia, Thailand has mandated an ambitious 10% ethanol mix in gasoline starting in 2007. For similar reasons, the palm oil industry plans to supply an increasing portion of national diesel fuel requirements in Malaysia and Indonesia. In Canada, the government aims for 45% of the countrys gasoline consumption to contain 10% ethanol by 2010.


          


          India


          In India, a bioethanol program calls for E5 blends throughout most of the country targeting to raise this requirement to E10 and then E20.


          


          Europe


          The European Union in its biofuels directive (updated 2006) has set the goal that for 2010 that each member state should achieve at least 5.75% biofuel usage of all used traffic fuel. By 2020 the figure should be 10%. As of January 2008 these aims are being reconsidered in light of certain environmental and social concerns associated with biofuels such as rising food prices and deforestation.


          


          France


          France is the second largest biofuel consumer among the EU States in 2006. According to the Ministry of Industry, France's consumption increased by 62.7% to reach 682,000 toe (i.e. 1.6% of French fuel consumption). Biodiesel represents the largest share of this (78%, far ahead of bioethanol with 22%). The unquestionable biodiesel leader in Europe is the French company Diester Industrie. In bioethanol, the French agro-industrial group Tros is increasing its production capacities. Germany itself remained the largest European biofuel consumer, with a consumption estimate of 2.8 million tons of biodiesel (equivalent to 2,408,000 toe), 0.71 million ton of vegetable oil (628.492 toe) and 0.48 million ton of bioethanol (307,200 toe).


          


          Germany


          The biggest biodiesel German company is ADM lmhle Hamburg AG, which is a subsidiary of the American group Archer Daniels Midland Company. Among the other large German producers, MUW (Mitteldeutsche Umesterungswerke GmbH & Co KG) and EOP Biodiesel AG. A major contender in terms of bioethanol production is the German sugar corporation, Sdzucker.


          


          Spain


          The Spanish group Abengoa, via its American subsidiary Abengoa Bioenergy, is the European leader in production of bioethanol.


          


          Sweden


          The government in Sweden has together with BIL Sweden, the national association for the automobile industry, that are the automakers in Sweden started the work to end oil dependency. One-fifth of cars in Stockholm can run on alternative fuels, mostly ethanol fuel. Also Stockholm will introduce a fleet of Swedish-made hybrid ethanol-electric buses. In 2005, oil phase-out in Sweden by 2020 was announced.


          


          United Kingdom


          In the United Kingdom the Renewable Transport Fuel Obligation (RTFO) (announced 2005) is the requirement that by 2010 5% of all road vehicle fuel is renewable. In 2008 a critical report by the Royal Society stated that biofuels risk failing to deliver significant reductions in greenhouse gas emissions from transport and could even be environmentally damaging unless the Government puts the right policies in place.


          


          Brazil
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          In Brazil, the government hopes to build on the success of the Prolcool ethanol program by expanding the production of biodiesel which must contain 2% biodiesel by 2008, increasing to 5% by 2013.


          


          Colombia


          Colombia mandates the use of 10% ethanol in all gasoline sold in cities with populations exceeding 500,000. In Venezuela, the state oil company is supporting the construction of 15 sugar cane distilleries over the next five years, as the government introduces a E10 (10% ethanol) blending mandate.


          


          USA


          In 2006, the United States president George W. Bush said in a State of the Union speech that the US is "addicted to oil" and should replace 75% of imported oil by 2025 by alternative sources of energy including biofuels.


          Essentially all of the ethanol fuel in the US is produced from corn. Corn is a very energy intensive crop, which requires one unit of fossil-fuel energy to create just 0.9 to 1.3 energy units of ethanol. A senior member of the House Energy and Commerce Committee Congressman Fred Upton has introduced legislation to use at least E10 fuel by 2012 in all cars in the USA.


          The 2007-12-19 U.S. Energy Independence and Security Act of 2007 requires American fuel producers to use at least 36 billion gallons of biofuel in 2022. This is nearly a fivefold increase over current levels. This is causing a significant agricultural resource shift away from food production to biofuels. American food exports have decreased (increasing grain prices worldwide), and US food imports have increased significantly.


          Most biofuels are not currently cost-effective without significant subsidies. "America's ethanol program is a product of government subsidies. There are more than 200 different kinds, as well as a 54 cents-a-gallon tariff on imported ethanol. This prices Brazilian ethanol out of an otherwise competitive market. Brazil makes ethanol from sugarcane rather than corn (maize), which has a better EROEI. Federal subsidies alone cost $7 billion a year (equal to around $1.90 a gallon)."


          General Motors is starting a project to produce E85 fuel from cellulose ethanol for a projected cost of $1 a gallon. This is optimistic however, because $1/gal equates to $10/MBTU which is comparable to woodchips at $7/MBTU or cord wood at $6-$12/MBTU, and this does not account for conversion losses and plant operating and capital costs which are significant. The raw materials can be as simple as corn stalks and scrap petroleum-based vehicle tires, but used tires are an expensive feedstock with other more-valuable uses. GM has over 4 million E85 cars on the road now, and by 2012 half of the production cars for the U.S. will be capable of running on E85 fuel, however by 2012 the supply of ethanol will not even be close to supplying this much E85. Coskata Inc. is building two new plants for the ethanol fuel. Theoretically, the process is claimed to be five times more energy efficient than corn based ethanol, however it is still in development and has not been proven to be cost effective in a free market.


          The greenhouse gas emissions are reduced by 86% for cellulose compared to corns 29% reduction.


          


          Biofuels in developing countries


          Biofuel industries are becoming established in many developing countries. Many developing countries have extensive biomass resources that are becoming more valuable as demand for biomass and biofuels increases. The approaches to biofuel development in different parts of the world varies. Countries such as India and China are developing both bioethanol and biodiesel programs. India is extending plantations of jatropha, an oil-producing tree that is used in biodiesel production. The Indian sugar ethanol program sets a target of 5% bioethanol incorporation into transport fuel. China is a major bioethanol producer and aims to incorporate 15% bioethanol into transport fuels by 2010. Costs of biofuel promotion programs can be very high, though.


          Amongst rural populations in developing countries, biomass provides the majority of fuel for heat and cooking. Wood, animal dung and crop residues are commonly burned. Figures from the International Energy Agency show that biomass energy provides around 30% of the total primary energy supply in developing countries; over 2 billion people depend on biomass fuels as their primary energy source.


          The use of biomass fuels for cooking indoors is a source of health problems and pollution. 1.3 million deaths were attributed to the use of biomass fuels with inadequate ventilation by the International Energy Agency in its World Energy Outlook 2006. Proposed solutions include improved stoves and alternative fuels. However, fuels are easily damaged, and alternative fuels tend to be expensive. Very low cost, fuel efficient, low pollution biomass stove designs have existed since 1980 or earlier. Issues are a lack of education, distribution, excess corruption, and very low levels of foreign aid. People in developing countries are often unable to afford these solutions without assistance or financing such as microloans. Organizations such as Intermediate Technology Development Group work to make improved facilities for biofuel use and better alternatives accessible to those who cannot get them.


          


          Current issues in biofuel production and use


          Biofuels are proposed as having such benefits as: reduction of greenhouse gas emissions, reduction of fossil fuel use, increased national energy security, increased rural development and a sustainable fuel supply for the future.


          However, biofuel production is questioned from a number of angles. The chairman of the International Panel on Climate Change, Rajendra Pachauri, notably observed in March 2008 that questions arise on the emissions implications of that route, and that biofuel production has clearly raised prices of corn, with an overall implication for food security.


          Biofuels are also seen as having limitations. The feedstocks for biofuel production must be replaced rapidly and biofuel production processes must be designed and implemented so as to supply the maximum amount of fuel at the cheapest cost, while providing maximum environmental benefits. Broadly speaking, first generation biofuel production processes cannot supply us with more than a few percent of our energy requirements sustainably. The reasons for this are described below. Second generation processes can supply us with more biofuel, with better environmental gains. The major barrier to the development of second generation biofuel processes is their capital cost: establishing second generation biodiesel plants has been estimated at 500million.


          Recently, an inflexion point about advantages/disadvantages of biofuels seems to be gaining momentum. The March 27, 2008 TIME magazine cover features the subject under the title "The Clean Energy Myth":


          
            Politicians and Big Business are pushing biofuels like corn-based ethanol as alternatives to oil. All theyre really doing is driving up world food prices, helping to destroy the Amazon jungle, and making global warming worse.

          


          In the June, 2008 issue of the journal Conservation Biology, scientists argue that because such large amounts of energy are required to grow corn and convert it to ethanol, the net energy gain of the resulting fuel is modest. Using a crop such as switchgrass, common forage for cattle, would require much less energy to produce the fuel, and using algae would require even less. Changing direction to biofuels based on switchgrass or algae would require significant policy changes, since the technologies to produce such fuels are not fully developed.


          


          Oil price moderation


          The International Energy Agency's World Energy Outlook 2006 concludes that rising oil demand, if left unchecked, would accentuate the consuming countries' vulnerability to a severe supply disruption and resulting price shock. The report suggested that biofuels may one day offer a viable alternative, but also that "the implications of the use of biofuels for global security as well as for economic, environmental, and public health need to be further evaluated".


          Economists disagree on the extent that biofuel production affects crude oil prices. According to the Francisco Blanch, a commodity strategist for Merrill Lynch, crude oil would be trading 15 per cent higher and gasoline would be as much as 25 per cent more expensive, if it were not for biofuels. Gordon Quaiattini, president of the Canadian Renewable Fuels Association, argued that a healthy supply of alternative energy sources will help to combat gasoline price spikes. However, the Federal Reserve Bank of Dallas concluded that "Biofuels are too limited in scale and currently too costly to make much difference to crude oil pricing."


          


          Rising food prices  the "food vs. fuel" debate


          This topic is internationally controversial. There are those, such as the National Corn Growers Association, who say biofuel is not the main cause. Some say the problem is a result of government actions to support biofuels. Others say it is just due to oil price increases. The impact of food price increases is greatest on poorer countries. Some have called for a freeze on biofuels. Some have called for more funding of second generation biofuels which should not compete with food production so much. In May 2008 Olivier de Schutter, the United Nations food adviser, called for a halt on biofuel investment. In an interview in Le Monde he stated: "The ambitious goals for biofuel production set by the United States and the European Union are irresponsible. I am calling for a freeze on all investment in this sector." 100 million people are currently at risk due to the food price increases.


          


          Carbon emissions
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          Biofuels and other forms of renewable energy aim to be carbon neutral or even carbon negative. Carbon neutral means that the carbon released during the use of the fuel, e.g. through burning to power transport or generate electricity, is reabsorbed and balanced by the carbon absorbed by new plant growth. These plants are then harvested to make the next batch of fuel. Carbon neutral fuels lead to no net increases in human contributions to atmospheric carbon dioxide levels, reducing the human contributions to global warming. A carbon negative aim is achieved when a portion of the biomass is used for carbon sequestration. Calculating exactly how much greenhouse gas (GHG) is produced in burning biofuels is a complex and inexact process, which depends very much on the method by which the fuel is produced and other assumptions made in the calculation.


          Carbon emissions have been increasing ever since the industrial revolution. Prior to the industrial revolution, our atmosphere contained about 280 parts per million of carbon dioxide. After burning coal, gas, and oil to power our lives, the concentration had risen to 315 parts per million. Today, it is at the 380 level and still increasing by approximately two parts per million annually. During this time frame, the global average temperature has risen by more than 1F since carbon dioxide traps heat near the Earths surface. Scientists believe that if the level goes beyond 450 parts per million, the temperature jump will be so great that we will be faced with an enormous rise in sea level due to the melting of Greenland and West Antarctic ice sheets.


          The carbon emissions ( Carbon footprint) produced by biofuels are calculated using a technique called Life Cycle Analysis (LCA). This uses a "cradle to grave" or "well to wheels" approach to calculate the total amount of carbon dioxide and other greenhouse gases emitted during biofuel production, from putting seed in the ground to using the fuel in cars and trucks. Many different LCAs have been done for different biofuels, with widely differing results. The majority of LCA studies show that biofuels provide significant greenhouse gas emissions savings when compared to fossil fuels such as petroleum and diesel. Therefore, using biofuels to replace a proportion of the fossil fuels that are burned for transportation can reduce overall greenhouse gas emissions. The well-to-wheel analysis for biofuels has shown that first generation biofuels can save up to 60% carbon emission and second generation biofuels can save up to 80% as opposed to using fossil fuels. However these studies do not take into account emissions from nitrogen fixation, deforestation, land use, or any indirect emissions.


          In October 2007, a study was published by scientists from Britain, U.S., Germany and Austria, including Professor Paul Crutzen, who won a Nobel Prize for his work on ozone. They reported that the burning of biofuels derived from rapeseed and corn (maize) can contribute as much or more to global warming by nitrous oxide emissions than cooling by fossil fuel savings. Nitrous oxide is both a potent greenhouse gas and a destroyer of atmospheric ozone. But they also reported that crops with lower requirements for nitrogen fertilizers, such as grasses and woody coppicing will result in a net absorption of greenhouse gases.


          In February 2008, two articles were published in Science which investigated the GHG emissions effects of the large amount of natural land that is being converted to cropland globally to support biofuels development. The first of these studies, conducted at the University of Minnesota, found that:


          
            ...converting rainforests, peatlands, savannas, or grasslands to produce food-based biofuels in Brazil, Southeast Asia, and the United States creates a biofuel carbon debt by releasing 17 to 420 times more CO2 than the annual greenhouse gas (GHG) reductions these biofuels provide by displacing fossil fuels.

          


          This study not only takes into account removal of the original vegetation (as timber or by burning) but also the biomass present in the soil, for example roots, which is released on continued plowing. It also pointed out that:


          
            ...biofuels made from waste biomass or from biomass grown on degraded and abandoned agricultural lands planted with perennials incur little or no carbon debt and can offer immediate and sustained GHG advantages.

          


          The second study, conducted at Princeton University, used a worldwide agricultural model to show that:


          
            ...corn-based ethanol, instead of producing a 20% savings, nearly doubles greenhouse emissions over 30 years and increases greenhouse gases for 167 years.

          


          Both of the Science studies highlight the need for sustainable biofuels, using feedstocks that minimize competition for prime croplands. These include farm, forest and municipal waste streams; energy crops grown on marginal lands, and algaes. These second generation biofuels feedstocks "are expected to dramatically reduce GHGs compared to first generation biofuels such as corn ethanol". In short, biofuels done unsustainably could make the climate problem worse, while biofuels done sustainably could play a leading role in solving the carbon challenge.


          


          Sustainable biofuel production


          Responsible policies and economic instruments would help to ensure that biofuel commercialization, including the development of new cellulosic technologies, is sustainable. Sustainable biofuel production practices would not hamper food and fibre production, nor cause water or environmental problems, and would actually enhance soil fertitlity. Responsible commercialization of biofuels represents an opportunity to enhance sustainable economic prospects in Africa, Latin America and impoverished Asia.


          


          Soil erosion, deforestation, and biodiversity


          It is important to note that carbon compounds in waste biomass that is left on the ground are consumed by other microorganisms. They break down biomass in the soil to produce valuable nutrients that are necessary for future crops. On a larger scale, plant biomass waste provides small wildlife habitat, which in turn ripples up through the food chain. The widespread human use of biomass (which would normally compost the field) would threaten these organisms and natural habitats. When cellulosic ethanol is produced from feedstock like switchgrass and saw grass, the nutrients that were required to grow the lignocellulose are removed and cannot be processed by microorganisms to replenish the soil nutrients. The soil is then of poorer quality. Loss of ground cover root structures accelerates unsustainable soil erosion.


          Significant areas of native Amazon rainforest have been cleared by slash and burn techniques to make room for sugar cane production, which is used in large part for ethanol fuel in Brazil, and growing ethanol exports. Large-scale deforestation of mature trees (which help remove CO2 through photosynthesis  much better than does sugar cane or most other biofuel feedstock crops do) contributes to un- sustainable global warming atmospheric greenhouse gas levels, loss of habitat, and a reduction of valuable biodiversity. Demand for biofuel has led to clearing land for Palm Oil plantations.


          A portion of the biomass should be retained onsite to support the soil resource. Normally this will be in the form of raw biomass, but processed biomass is also an option. If the exported biomass is used to produce syngas, the process can be used to co-produce biochar, a low-temperature charcoal used as a soil amendment to increase soil organic matter to a degree not practical with less recalcitrant forms of organic carbon. For co-production of biochar to be widely adopted, the soil amendment and carbon sequestration value of co-produced charcoal must exceed its net value as a source of energy.


          


          Aldehydes


          Formaldehyde, Acetaldehyde and other Aldehydes are produced when alcohols are oxidized. When only a 10% mixture of ethanol is added to gasoline (as is common in American E10 gasohol and elsewhere), aldehyde emissions increase 40%. Some study results are conflicting on this fact however, and lowering the sulfur content of biofuel mixes lowers the acetaldehyde levels. Burning biodiesel also emits aldehydes and other potentially hazardous aromatic compounds which are not regulated in emissions laws.


          Many aldehydes are toxic to living cells. Formaldehyde irreversibly cross-links protein amino acids, which produces the hard flesh of embalmed bodies. At high concentrations in an enclosed space, formaldehyde can be a significant respiratory irritant causing nose bleeds, respiratory distress, lung disease, and persistent headaches. Acetaldehyde, which is produced in the body by alcohol drinkers and found in the mouths of smokers and those with poor oral hygene, is carcinogenic and mutagenic.


          The European Union has banned products that contain Formaldehyde, due to its documented carcinogenic characteristics. The U.S. Environmental Protection Agency has labeled Formaldehyde as a probable cause of cancer in humans.


          Brazil burns significant amounts of ethanol biofuel. Gas chromatograph studies were performed of ambient air in So Paulo Brazil, and compared to Osaka Japan, which does not burn ethanol fuel. Atmospheric Formaldehyde was 160% higher in Brazil, and Acetaldehyde was 260% higher.


          


          Social and Water impact in Indonesia


          In some locations such as Indonesia deforestation for Palm Oil plantations is leading to displacement of Indigenous peoples. Also, extensive use of pesticide for biofuel crops is reducing clean water supplies.


          


          Environmental organizations stance


          Some mainstream environmental groups support biofuels as a significant step toward slowing or stopping global climate change. However, biofuel production can threaten the environment if it is not done sustainably. This finding has been backed by reports of the UN, the IPCC, and some other smaller environmental and social groups as the EEB and the Bank Sarasin, which generally remain negative about biofuels.


          As a result, governmental and environmental organisations are turning against biofuels made at a non-sustainable way (hereby preferring certain oil sources as jatropha and lignocellulose over palm oil) and are asking for global support for this. Also, besides supporting these more sustainable biofuels, environmental organisations are redirecting to new technologies that do not use internal combustion engines such as hydrogen and compressed air.


          The "Roundtable on Sustainable Biofuels" is an international initiative which brings together farmers, companies, governments, non-governmental organizations, and scientists who are interested in the sustainability of biofuels production and distribution. During 2008, the Roundtable is developing a series of principles and criteria for sustainable biofuels production through meetings, teleconferences, and online discussions.


          The increased manufacture of biofuels will require increasing land areas to be used for agriculture. Second and third generation biofuel processes can ease the pressure on land, because they can use waste biomass, and existing (untapped) sources of biomass such as crop residues and potentially even marine algae.


          In some regions of the world, a combination of increasing demand for food, and increasing demand for biofuel, is causing deforestation and threats to biodiversity. The best reported example of this is the expansion of oil palm plantations in Malaysia and Indonesia, where rainforest is being destroyed to establish new oil palm plantations. It is an important fact that 90% of the palm oil produced in Malaysia is used by the food industry; therefore biofuels cannot be held solely responsible for this deforestation. There is a pressing need for sustainable palm oil production for the food and fuel industries; palm oil is used in a wide variety of food products. The Roundtable on Sustainable Biofuels is working to define criteria, standards and processes to promote sustainably produced biofuels. Palm oil is also used in the manufacture of detergents, and in electricity and heat generation both in Asia and around the world (the UK burns palm oil in coal-fired power stations to generate electricity).


          Significant area is likely to be dedicated to sugar cane in future years as demand for ethanol increases worldwide. The expansion of sugar cane plantations will place pressure on environmentally-sensitive native ecosystems including rainforest in South America. In forest ecosystems, these effects themselves will undermine the climate benefits of alternative fuels, in addition to representing a major threat to global biodiversity.


          Although biofuels are generally considered to improve net carbon output, biodiesel and other fuels do produce local air pollution, including nitrogen oxides, the principal cause of smog.


          


          Potential for poverty reduction


          Researchers at the Overseas Development Institute have argued that biofuels could help to reduce poverty in the developing world, through increased employment, wider economic growth multipliers and energy price effects. However, this potential is described as 'fragile', and is reduced where feedstock production tends to be large scale, or causes pressure on limited agricultural resources: capital investment, land, water, and the net cost of food for the poor.


          With regards to the potential for poverty reduction or exacerbation, biofuels rely on many of the same policy, regulatory or investment shortcomings that impede agriculture as a route to poverty reduction. Since many of these shortcomings require policy improvements at a country level rather than a global one, they argue for a country-by-country analysis of the potential poverty impacts of biofuels. This would consider, among other things, land administration systems, market coordination and prioritising investment in biodiesel, as this 'generates more labour, has lower transportation costs and uses simpler technology'.


          


          Biofuel prices


          Retail, at the pump prices, including U.S. subsidies, Federal and state motor taxes, B2/B5 prices for low-level Biodiesel (B2-B5) are lower than petroleum diesel by about 12 cents, and B20 blends are the same per unit of volume as petrodiesel.


          Due to the 1/3 lower energy content of ethanol fuel, even the heavily-subsidized net cost to drive a specific distance in flexible-fuel vehicles is higher than current gasoline prices.


          


          Energy efficiency and energy balance of biofuels


          Production of biofuels from raw materials requires energy (for farming, transport and conversion to final product, and the production / application of fertilizers, pesticides, herbicides, and fungicides), and has environmental consequences.


          The energy balance of a biofuel is determined by the amount of energy put into the manufacture of fuel compared to the amount of energy released when it is burned in a vehicle. This varies by feedstock and according to the assumptions used. Biodiesel made from sunflowers may produce only 0.46 times the input rate of fuel energy. Biodiesel made from soybeans may produce 3.2 times the input rate of fossil fuels. This compares to 0.805 for gasoline and 0.843 for diesel made from petroleum. Biofuels may require higher energy input per unit of BTU energy content produced than fossil fuels: petroleum can be pumped out of the ground and processed more efficiently than biofuels can be grown and processed. However, this is not necessarily a reason to use oil instead of biofuels, nor does it have an impact on the environmental benefits provided by a given biofuel.


          Studies have been done that calculate energy balances for biofuel production. Some of these show large differences depending on the biomass feedstock used and location.


          To explain one specific example, a June 17, 2006 editorial in the Wall. St. Journal stated, "The most widely cited research on this subject comes from Cornell's David Pimental and Berkeley's Ted Patzek. They've found that it takes more than a gallon of fossil fuel to make one gallon of ethanol  29% more. That's because it takes enormous amounts of fossil-fuel energy to grow corn (using fertilizer and irrigation), to transport the crops and then to turn that corn into ethanol."


          Life cycle assessments of biofuel production show that under certain circumstances, biofuels produce only limited savings in energy and greenhouse gas emissions. Fertiliser inputs and transportation of biomass across large distances can reduce the GHG savings achieved. The location of biofuel processing plants can be planned to minimize the need for transport, and agricultural regimes can be developed to limit the amount of fertiliser used for biomass production. A European study on the greenhouse gas emissions found that well-to-wheel (WTW) CO2 emissions of biodiesel from seed crops such as rapeseed could be almost as high as fossil diesel. It showed a similar result for bio-ethanol from starch crops, which could have almost as many WTW CO2 emissions as fossil petrol. This study showed that second generation biofuels have far lower WTW CO2 emissions.


          Other independent LCA studies show that biofuels save around 50% of the CO2 emissions of the equivalent fossil fuels. This can be increased to 80-90% GHG emissions savings if second generation processes or reduced fertiliser growing regimes are used. Further GHG savings can be achieved by using by-products to provide heat, such as using bagasse to power ethanol production from sugarcane.


          Collocation of synergistic processing plants can enhance efficiency. One example is to use the exhaust heat from an industrial process for ethanol production, which can then recycle cooler processing water, instead of evaporating hot water that warms the atmosphere.


          


          Biofuels and solar energy efficiency


          Biofuels from plant materials convert energy that was originally captured from solar energy via photosynthesis. A comparison of conversion efficiency from solar to usable energy (taking into account the whole energy budgets) shows that photovoltaics are 100 times more efficient than corn ethanol and 10 times more efficient than the best biofuel.


          


          Centralised vs. decentralised production


          There is debate around the best model for production.


          One side sees centralised vegetable oil fuel production offering


          
            	efficiency


            	greater potential for fuel standardisation


            	ease of administrating taxes


            	possibility for rapid expansion

          


          The other side of the argument points to


          
            	increased fuel security


            	rural job creation


            	less of a 'monopolistic' or ' oligopolistic' market due to the increased number of producers


            	benefits to local economy as a greater part of any profits stay in the local economy


            	decreased transportation and greenhouse gases of feedstock and end product


            	consumers close to and able to observe the effects of production

          


          The majority of established biofuel markets have followed the centralised model with a few small or micro producers holding a minor segment of the market. A noticeable exception to this has been the pure plant oil (PPO) market in Germany which grew exponentially until the beginning of 2008 when increasing feedstock prices and the introduction of fuel duty combined to stifle the market. Fuel was produced in hundreds of small oil mills distributed throughout Germany often run as part of farm businesses.


          Initially fuel quality could be variable but as the market matured new technologies were developed that made significantly improvements. As the technologies surrounding this fuel improved usage and production rapidly increased with rapeseed oil PPO forming a significant segment of transportation biofuels consumed in 2007.
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        Biography


        
          

          A biography (from the Greek words bios meaning "life", and graphos meaning "write") is an account of a person's life, usually published in the form of a book or essay, or in some other form, such as a film. An autobiography (auto, meaning "self", giving self-biography) is a biography by the same person it is about. A biography is more than a list of impersonal facts (like birth, education, work, relationships and death), it also portrays the subject's experience of those events. Unlike a profile or curriculum vitae, a biography presents the subject's story, highlighting various aspects of his or her life, including intimate details of experiences, and may include an analysis of the subject's personality.


          A work is biographical if it covers all of a person's life. As such, biographical works are usually non-fiction, but fiction can also be used to portray a person's life. One in-depth form of biographical coverage is called legacy writing. Together, all biographical works form the genre known as biography, in literature, film, and other forms of media.


          


          Early forms


          The first known biographies were written by scribes commissioned by the various rulers of antiquity: ancient Assyria, ancient Babylonia, ancient Egypt, ancient Mesopotamia, among others. Such biographies tended to be chiseled into stone or clay tablets, a method called cuneiform.


          Perhaps the drawings in caves can be considered the first biographies. Some of them appear to relate events such as a successful hunt. The artists (biographers?) and viewers would know (by clues that escape us in the drawings) who was being honored.


          The Jewish holy scripture is an anthology of some of the earliest biographies in existence, detailing the lives of chiefs, kings, tribes, patriarchs and prophets. However, the dates of these written accounts are destroyed.


          


          Middle Ages and Renaissance


          The Early Middle Ages (AD 400 to 1450) saw a decline in awareness of classical culture. During this time, the only repositories of knowledge and records of early history was the Roman Catholic Church. Hermits, monks and priests used this historic period to write the first modern biographies. Their subjects were usually restricted to church fathers, martyrs, popes and saints. Their works were meant to be inspirational to people, vehicles for conversion to Christianity. See hagiography. One significant example of biography from this period which does not exactly fit into that mold is the life of Charlemagne as written by his courtier Einhard.


          By the late Middle Ages, biographies became less church-oriented as biographies of kings, knights and tyrants began to appear. The most famous of these such biographies was ' Le Morte d'Arthur' by Sir Thomas Malory. The book was an account of the life of the fabled King Arthur and his Knights of the Round Table.


          Following Malory, the new emphasis on humanism during the Renaissance promoted a focus on secular subjects such as artists and poets, and encouraged writing in the vernacular. Giorgio Vasari's Lives of the Artists (1550) was a landmark biography focusing on secular lives. Vasari created celebrities of his subjects, as the Lives became an early "best seller." Two other developments are noteworthy: the development of the printing press in the fifteenth century and the gradual increase in literacy.


          Biographies in the English language began appearing during the reign of Henry VIII. John Foxes Acts and Monuments (1563), better known as Foxe's Book of Martyrs, essentially was the first dictionary of biography, followed by Thomas Fullers The History of the Worthies of England (1662), with a distinct focus on public life.


          


          Modern biography


          The "Golden Age" of English biography emerged in the late 1700s, the century in which the terms "biography" and "autobiography" entered the English lexicon. The classic works of the period were Samuel Johnson's Critical Lives of the Poets (1779-81) and James Boswell's massive Life of Johnson (1791). The Boswellian approach to biography emphasized uncovering material and letting the subject "speak for itself." While Boswell compiled, Samuel Johnson composed. Johnson did not follow a chronological narration of the subject's life but used anecdotes and incidents selectively. Johnson rejected the notion that facts revealed truth. He suggested that biographers should seek their subject in "domestic privacies", to find little known facts or anecdotes which revealed character. (Casper, 1999)


          The romantic biographers disputed many of Johnson's judgments. Jean Jacques Rousseau's Confessions (1781-88) exploited the romantic point of view and the confessional mode. The tradition of testimony and confession was brought to the New World by Puritan and Quaker memoirists and journal-keepers where the form continued to be influential. Benjamin Franklin's autobiography (1791) would provide the archetype for the American success story. (Stone, 1982) Autobiography would remain an influential form of biographical writing.


          Generally, American biography followed the English model, however, incorporating Thomas Carlyle's view that biography was a part of history. Carlyle asserted that the lives of great human beings to understanding society and its institutions. While the historical impulse would remain a strong element in early American biography, American writers carved out their own distinct approach. What emerged was a rather didactic form of biography which sought to shape individual character of the reader in the process of defining national character. (Casper, 1999)


          The distinction between mass biography and literary biography which had formed by the middle of the nineteenth century reflected a breach between high culture and middle-class culture. This division would endure for the remainder of the century. Biography began to flower thanks to new publishing technologies and an expanding reading public. This revolution in publishing made books available to a larger audience of readers. Almost ten times as many American biographies appeared from 1840 to 1860 than had appeared in the first two decades of the century. In addition, affordable paperback editions of popular biographies were published for the first time. Also, American periodicals began publishing series of biographical sketches. (Casper, 1999) The topical emphasis shifted from republican heroes to self-made men and women.


          Much of late 19th-century biography remained formulaic. Notably, few autobiographies had been written in the 19th century. The following century witnessed a renaissance of autobiography beginning with Booker T. Washington's, Up From Slavery (1901) and followed by Henry Adams' Education (1907), a chronicle of self-defined failure which ran counter to the predominant American success story. The publication of socially significant autobiographies by both men and women began to flourish. (Stone, 1982)


          The authority of psychology and sociology was ascendant and would make its mark on the new centurys biographies. (Stone, 1982) The demise of the "great man" theory of history was indicative of the emerging mindset. Human behaviour would be explained through Darwinian theories. "Sociological" biographies conceived of their subjects' actions as the result of the environment, and tended to downplay individuality. The development of psychoanalysis led to a more penetrating and comprehensive understanding of the biographical subject, and induced biographers to give more emphasis to childhood and adolescence. Clearly, psychological ideas were changing the way Americans read and wrote biographies, as a culture of autobiography developed in which the telling of one's own story became a form of therapy. (Casper, 1999)


          The conventional concept of national heroes and narratives of success disappeared in the obsession with psychological explorations of personality. The new school of biography featured iconoclasts, scientific analysts, and fictional biographers. This wave included Lytton Strachey, Andr Maurois, and Emil Ludwig among others. Strachey's biographies had an influence similar to that which Samuel Johnson had enjoyed earlier. In the 1920s and '30s, biographical writers sought to capitalize on Strachey's popularity and imitate his style. Robert Graves (I, Claudius, 1934) stood out among those following Strachey's model of "debunking biographies." The trend in literary biography was accompanied in popular biography by a sort of "celebrity voyeurism." in the early decades of the century. This latter form's appeal to readers was based on curiosity more than morality or patriotism.


          By World War I, cheap hard-cover reprints had become popular. The decades of the 1920s witnessed a biographical "boom." In 1929, nearly 700 biographies were published in the United States, and the first dictionary of American biography appeared. In the decade that followed, numerous biographies continued to be published despite the economic depression. They reached a growing audience through inexpensive formats and via public libraries.


          According to the scholar Caroyln Heilbrun, women's biographies were revolutionized during the second wave of feminist activism in the 1970s. At this time women began to be portrayed more accurately, even if it downplayed the achievements or integrity of a man (Heilbrun 12).


          


          Book Awards


          Annually, several countries offer their writers a specific prize for writing a biography such as the:


          
            	Drainie-Taylor Biography Prize  Canada


            	National Biography Award  Australia


            	Pulitzer Prize for Biography or Autobiography  United States


            	Whitbread Prize for Best Biography  United Kingdom


            	J. R. Ackerley Prize for Autobiography  United Kingdom

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Biography"
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              Map of the human X chromosome (from the NCBI website). Assembly of the human genome is one of the greatest achievements of bioinformatics.
            

          


          Bioinformatics and computational biology involve the use of techniques including applied mathematics, informatics, statistics, computer science, artificial intelligence, chemistry, and biochemistry to solve biological problems usually on the molecular level. The core principle of these techniques is using computing resources in order to solve problems on scales of magnitude far too great for human discernment. Research in computational biology often overlaps with systems biology. Major research efforts in the field include sequence alignment, gene finding, genome assembly, protein structure alignment, protein structure prediction, prediction of gene expression and protein-protein interactions, and the modeling of evolution.


          


          Introduction


          The terms bioinformatics and computational biology are often used interchangeably. However bioinformatics more properly refers to the creation and advancement of algorithms, computational and statistical techniques, and theory to solve formal and practical problems arising from the management and analysis of biological data. Computational biology, on the other hand, refers to hypothesis-driven investigation of a specific biological problem using computers, carried out with experimental or simulated data, with the primary goal of discovery and the advancement of biological knowledge. Put more simply, bioinformatics is concerned with the information while computational biology is concerned with the hypotheses. A similar distinction is made by National Institutes of Health in their working definitions of Bioinformatics and Computational Biology, where it is further emphasized that there is a tight coupling of developments and knowledge between the more hypothesis-driven research in computational biology and technique-driven research in bioinformatics. Bioinformatics is also often specified as an applied subfield of the more general discipline of Biomedical informatics.


          A common thread in projects in bioinformatics and computational biology is the use of mathematical tools to extract useful information from data produced by high-throughput biological techniques such as genome sequencing. A representative problem in bioinformatics is the assembly of high-quality genome sequences from fragmentary "shotgun" DNA sequencing. Other common problems include the study of gene regulation to perform expression profiling using data from microarrays or mass spectrometry.


          


          Major research areas


          


          Sequence analysis


          Since the Phage -X174 was sequenced in 1977, the DNA sequences of hundreds of organisms have been decoded and stored in databases. The information is analyzed to determine genes that encode polypeptides, as well as regulatory sequences. A comparison of genes within a species or between different species can show similarities between protein functions, or relations between species (the use of molecular systematics to construct phylogenetic trees). With the growing amount of data, it long ago became impractical to analyze DNA sequences manually. Today, computer programs are used to search the genome of thousands of organisms, containing billions of nucleotides. These programs would compensate for mutations (exchanged, deleted or inserted bases) in the DNA sequence, in order to identify sequences that are related, but not identical. A variant of this sequence alignment is used in the sequencing process itself. The so-called shotgun sequencing technique (which was used, for example, by The Institute for Genomic Research to sequence the first bacterial genome, Haemophilus influenzae) does not give a sequential list of nucleotides, but instead the sequences of thousands of small DNA fragments (each about 600-800 nucleotides long). The ends of these fragments overlap and, when aligned in the right way, make up the complete genome. Shotgun sequencing yields sequence data quickly, but the task of assembling the fragments can be quite complicated for larger genomes. In the case of the Human Genome Project, it took several months of CPU time (on a circa-2000 vintage DEC Alpha computer) to assemble the fragments. Shotgun sequencing is the method of choice for virtually all genomes sequenced today, and genome assembly algorithms are a critical area of bioinformatics research.


          Another aspect of bioinformatics in sequence analysis is the automatic search for genes and regulatory sequences within a genome. Not all of the nucleotides within a genome are genes. Within the genome of higher organisms, large parts of the DNA do not serve any obvious purpose. This so-called junk DNA may, however, contain unrecognized functional elements. Bioinformatics helps to bridge the gap between genome and proteome projects--for example, in the use of DNA sequences for protein identification.


          See also: sequence analysis, sequence profiling tool, sequence motif.


          


          Genome annotation


          In the context of genomics, annotation is the process of marking the genes and other biological features in a DNA sequence. The first genome annotation software system was designed in 1995 by Dr. Owen White, who was part of the team that sequenced and analyzed the first genome of a free-living organism to be decoded, the bacterium Haemophilus influenzae. Dr. White built a software system to find the genes (places in the DNA sequence that encode a protein), the transfer RNA, and other features, and to make initial assignments of function to those genes. Most current genome annotation systems work similarly, but the programs available for analysis of genomic DNA are constantly changing and improving.


          


          Computational evolutionary biology


          Evolutionary biology is the study of the origin and descent of species, as well as their change over time. Informatics has assisted evolutionary biologists in several key ways; it has enabled researchers to:


          
            	trace the evolution of a large number of organisms by measuring changes in their DNA, rather than through physical taxonomy or physiological observations alone,


            	more recently, compare entire genomes, which permits the study of more complex evolutionary events, such as gene duplication, lateral gene transfer, and the prediction of factors important in bacterial speciation,


            	build complex computational models of populations to predict the outcome of the system over time


            	track and share information on an increasingly large number of species and organisms

          


          Future work endeavours to reconstruct the now more complex tree of life.


          The area of research within computer science that uses genetic algorithms is sometimes confused with computational evolutionary biology, but the two areas are unrelated.


          


          Measuring biodiversity


          Biodiversity of an ecosystem might be defined as the total genomic complement of a particular environment, from all of the species present, whether it is a biofilm in an abandoned mine, a drop of sea water, a scoop of soil, or the entire biosphere of the planet Earth. Databases are used to collect the species names, descriptions, distributions, genetic information, status and size of populations, habitat needs, and how each organism interacts with other species. Specialized software programs are used to find, visualize, and analyze the information, and most importantly, communicate it to other people. Computer simulations model such things as population dynamics, or calculate the cumulative genetic health of a breeding pool (in agriculture) or endangered population (in conservation). One very exciting potential of this field is that entire DNA sequences, or genomes of endangered species can be preserved, allowing the results of Nature's genetic experiment to be remembered in silico, and possibly reused in the future, even if that species is eventually lost.


          Important projects: Species 2000 project; uBio Project.


          


          Analysis of gene expression


          The expression of many genes can be determined by measuring mRNA levels with multiple techniques including microarrays, expressed cDNA sequence tag (EST) sequencing, serial analysis of gene expression (SAGE) tag sequencing, massively parallel signature sequencing (MPSS), or various applications of multiplexed in-situ hybridization. All of these techniques are extremely noise-prone and/or subject to bias in the biological measurement, and a major research area in computational biology involves developing statistical tools to separate signal from noise in high-throughput gene expression studies. Such studies are often used to determine the genes implicated in a disorder: one might compare microarray data from cancerous epithelial cells to data from non-cancerous cells to determine the transcripts that are up-regulated and down-regulated in a particular population of cancer cells.


          


          Analysis of regulation


          Regulation is the complex orchestration of events starting with an extracellular signal such as a hormone and leading to an increase or decrease in the activity of one or more proteins. Bioinformatics techniques have been applied to explore various steps in this process. For example, promoter analysis involves the identification and study of sequence motifs in the DNA surrounding the coding region of a gene. These motifs influence the extent to which that region is transcribed into mRNA. Expression data can be used to infer gene regulation: one might compare microarray data from a wide variety of states of an organism to form hypotheses about the genes involved in each state. In a single-cell organism, one might compare stages of the cell cycle, along with various stress conditions (heat shock, starvation, etc.). One can then apply clustering algorithms to that expression data to determine which genes are co-expressed. For example, the upstream regions (promoters) of co-expressed genes can be searched for over-represented regulatory elements.


          


          Analysis of protein expression


          Protein microarrays and high throughput (HT) mass spectrometry (MS) can provide a snapshot of the proteins present in a biological sample. Bioinformatics is very much involved in making sense of protein microarray and HT MS data; the former approach faces similar problems as with microarrays targeted at mRNA, the latter involves the problem of matching large amounts of mass data against predicted masses from protein sequence databases, and the complicated statistical analysis of samples where multiple, but incomplete peptides from each protein are detected.


          


          Analysis of mutations in cancer


          In cancer, the genomes of affected cells are rearranged in complex or even unpredictable ways. Massive sequencing efforts are used to identify previously unknown point mutations in a variety of genes in cancer. Bioinformaticians continue to produce specialized automated systems to manage the sheer volume of sequence data produced, and they create new algorithms and software to compare the sequencing results to the growing collection of human genome sequences and germline polymorphisms. New physical detection technology are employed, such as oligonucleotide microarrays to identify chromosomal gains and losses (called comparative genomic hybridization), and single nucleotide polymorphism arrays to detect known point mutations. These detection methods simultaneously measure several hundred thousand sites throughout the genome, and when used in high-throughput to measure thousands of samples, generate terabytes of data per experiment. Again the massive amounts and new types of data generate new opportunities for bioinformaticians. The data is often found to contain considerable variability, or noise, and thus Hidden Markov model and change-point analysis methods are being developed to infer real copy number changes.


          Another type of data that requires novel informatics development is the analysis of lesions found to be recurrent among many tumors .


          


          Prediction of protein structure


          Protein structure prediction is another important application of bioinformatics. The amino acid sequence of a protein, the so-called primary structure, can be easily determined from the sequence on the gene that codes for it. In the vast majority of cases, this primary structure uniquely determines a structure in its native environment. (Of course, there are exceptions, such as the bovine spongiform encephalopathy - aka Mad Cow Disease - prion.) Knowledge of this structure is vital in understanding the function of the protein. For lack of better terms, structural information is usually classified as one of secondary, tertiary and quaternary structure. A viable general solution to such predictions remains an open problem. As of now, most efforts have been directed towards heuristics that work most of the time.


          One of the key ideas in bioinformatics is the notion of homology. In the genomic branch of bioinformatics, homology is used to predict the function of a gene: if the sequence of gene A, whose function is known, is homologous to the sequence of gene B, whose function is unknown, one could infer that B may share A's function. In the structural branch of bioinformatics, homology is used to determine which parts of a protein are important in structure formation and interaction with other proteins. In a technique called homology modeling, this information is used to predict the structure of a protein once the structure of a homologous protein is known. This currently remains the only way to predict protein structures reliably.


          One example of this is the similar protein homology between hemoglobin in humans and the hemoglobin in legumes ( leghemoglobin). Both serve the same purpose of transporting oxygen in the organism. Though both of these proteins have completely different amino acid sequences, their protein structures are virtually identical, which reflects their near identical purposes.


          Other techniques for predicting protein structure include protein threading and de novo (from scratch) physics-based modeling.


          See also: structural motif and structural domain.


          


          Comparative genomics


          The core of comparative genome analysis is the establishment of the correspondence between genes (orthology analysis) or other genomic features in different organisms. It is these intergenomic maps that make it possible to trace the evolutionary processes responsible for the divergence of two genomes. A multitude of evolutionary events acting at various organizational levels shape genome evolution. At the lowest level, point mutations affect individual nucleotides. At a higher level, large chromosomal segments undergo duplication, lateral transfer, inversion, transposition, deletion and insertion. Ultimately, whole genomes are involved in processes of hybridization, polyploidization and endosymbiosis, often leading to rapid speciation. The complexity of genome evolution poses many exciting challenges to developers of mathematical models and algorithms, who have recourse to a spectra of algorithmic, statistical and mathematical techniques, ranging from exact, heuristics, fixed parameter and approximation algorithms for problems based on parsimony models to Markov Chain Monte Carlo algorithms for Bayesian analysis of problems based on probabilistic models.


          Many of these studies are based on the homology detection and protein families computation.


          


          Modeling biological systems


          Systems biology involves the use of computer simulations of cellular subsystems (such as the networks of metabolites and enzymes which comprise metabolism, signal transduction pathways and gene regulatory networks) to both analyze and visualize the complex connections of these cellular processes. Artificial life or virtual evolution attempts to understand evolutionary processes via the computer simulation of simple (artificial) life forms.


          


          High-throughput image analysis


          Computational technologies are used to accelerate or fully automate the processing, quantification and analysis of large amounts of high-information-content biomedical imagery. Modern image analysis systems augment an observer's ability to make measurements from a large or complex set of images, by improving accuracy, objectivity, or speed. A fully developed analysis system may completely replace the observer. Although these systems are not unique to biomedical imagery, biomedical imaging is becoming more important for both diagnostics and research. Some examples are:


          
            	high-throughput and high-fidelity quantification and sub-cellular localization ( high-content screening, cytohistopathology)


            	morphometrics


            	clinical image analysis and visualization


            	determining the real-time air-flow patterns in breathing lungs of living animals


            	quantifying occlusion size in real-time imagery from the development of and recovery during arterial injury


            	making behavioural observations from extended video recordings of laboratory animals


            	infrared measurements for metabolic activity determination

          


          


          Protein-protein docking


          In the last two decades, tens of thousands of protein three-dimensional structures have been determined by X-ray crystallography and Protein nuclear magnetic resonance spectroscopy (protein NMR). One central question for the biological scientist is whether it is practical to predict possible protein-protein interactions only based on these 3D shapes, without doing protein-protein interaction experiments. A variety of methods have been developed to tackle the Protein-protein docking problem, though it seems that there is still much place to work on in this field.


          


          Software and Tools


          Software tools for bioinformatics range from simple command-line tools, to more complex graphical programs and standalone web-services. The computational biology tool best-known among biologists is probably BLAST, an algorithm for determining the similarity of arbitrary sequences against other sequences, possibly from curated databases of protein or DNA sequences. The NCBI provides a popular web-based implementation that searches their databases. BLAST is one of a number of generally available programs for doing sequence alignment.


          


          Web Services in Bioinformatics


          SOAP and REST-based interfaces have been developed for a wide variety of bioinformatics applications allowing an application running on one computer in one part of the world to use algorithms, data and computing resources on servers in other parts of the world. The main advantages lay in the end user not having to deal with software and database maintenance overheads Basic bioinformatics services are classified by the EBI into three categories: SSS (Sequence Search Services), MSA (Multiple Sequence Alignment) and BSA (Biological Sequence Analysis). The availability of these service-oriented bioinformatics resources demonstrate the applicability of web based bioinformatics solutions, and range from a collection of standalone tools with a common data format under a single, standalone or web-based interface, to integrative, distributed and extensible bioinformatics workflow management systems.
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          Scientific classification or biological classification is a method by which biologists group and categorize species of organisms. Scientific classification can also be called scientific taxonomy, but should be distinguished from folk taxonomy, which lacks scientific basis. Modern classification has its root in the work of Carolus Linnaeus, who grouped species according to shared physical characteristics. These groupings have since been revised to improve consistency with the Darwinian principle of common descent. Molecular systematics, which uses DNA sequences as data, has driven many recent revisions and is likely to continue to do so. Scientific classification belongs to the science of taxonomy or biological systematics.


          


          Early systems


          The known system of classifying forms of life comes from the Greek philosopher Aristotle, who classified all living organisms known at that time as either a plant or an animal. He further classified animals based on their means of transportation (air, land, or water).


          In 1172 Ibn Rushd ( Averroes), who was a judge ( Qadi) in Seville, translated and abridged Aristotle's book de Anima ( On the Soul) into Arabic. His original commentary is now lost, but its translation into Latin by Michael Scot survives.


          An important advance was made by the Swiss professor, Conrad von Gesner (15161565). Gesner's work was a critical compilation of life known at the time.


          The exploration of parts of the New World that produced large numbers of new plants and animals that needed descriptions and classification. The old systems made it difficult to study and locate all these new specimens within a collection and often the same plants or animals were given different names because the number of specimens were too large to memorize. A system was needed that could group these specimens together so they could be found, the binomial system was developed based on morphology with groups having similar appearances. In the latter part of the 16th century and the beginning of the 17th, careful study of animals commenced, which, directed first to familiar kinds, was gradually extended until it formed a sufficient body of knowledge to serve as an anatomical basis for classification. Advances in using this knowledge to classify living beings bear a debt to the research of medical anatomists, such as Fabricius (15371619), Petrus Severinus (15801656), William Harvey (15781657), and Edward Tyson (16491708). Advances in classification due to the work of entomologists and the first microscopists is due to the research of people like Marcello Malpighi (16281694), Jan Swammerdam (16371680), and Robert Hooke (16351702). Lord Monboddo (1714-1799) was one of the early abstract thinkers whose works illustrate knowledge of species relationships and who foreshadowed the theory of evolution. Successive developments in the history of insect classification may be followed on the website by clicking on succeeding works in chronological order.


          


          Early methodists


          Since late in the 15th century, a number of authors had become concerned with what they called methodus, or method. By method they meant an arrangement of minerals, plants, and animals according to the principles of logical division. The term methodists was coined by Carolus Linnaeus in his Bibliotheca Botanica to denote the authors who care about the principles of classification (in contrast to the mere collectors who are concerned primarily with the description of plants paying little or no attention to their arrangement into genera, etc). Important early methodists were an Italian philosopher, physician, and botanist Andrea Caesalpino, an English naturalist John Ray, a German physician and botanist Augustus Quirinus Rivinus, and a French physician, botanist, and traveller Joseph Pitton de Tournefort.


          Andrea Caesalpino ( 1519 1603) in his De plantis libri XVI ( 1583) proposed the first methodical arrangement of plants. On the basis of the structure of trunk and fructification he divided plants into fifteen "higher genera".


          John Ray ( 1627 1705) was an English naturalist who published important works on plants, animals, and natural theology. The approach he took to the classification of plants in his Historia Plantarum was an important step towards modern taxonomy. Ray rejected the system of dichotomous division by which species were classified according to a pre-conceived, either/or type system, and instead classified plants according to similarities and differences that emerged from observation.


          Both Caesalpino and Ray used traditional plant names and thus, the name of a plant did not reflect its taxonomic position (e.g. even though the apple and the peach belonged to different "higher genera" of John Ray's methodus, both retained their traditional names Malus and Malus Persica respectively). A further step was taken by Rivinus and Pitton de Tournefort who made genus a distinct rank within taxonomic hierarchy and introduced the practice of naming the plants according to their genera.


          Augustus Quirinus Rivinus ( 1652 1723), in his classification of plants based on the characters of the flower, introduced the category of order (corresponding to the "higher" genera of John Ray and Andrea Caesalpino). He was the first to abolish the ancient division of plants into herbs and trees and insisted that the true method of division should be based on the parts of the fructification alone. Rivinus extensively used dichotomous keys to define both orders and genera. His method of naming plant species resembled that of Joseph Pitton de Tournefort. The names of all plants belonging to the same genus should begin with the same word (generic name). In the genera containing more than one species the first species was named with generic name only, while the second, etc were named with a combination of the generic name and a modifier (differentia specifica).


          Joseph Pitton de Tournefort ( 1656 1708) introduced an even more sophisticated hierarchy of class, section, genus, and species. He was the first to use consistently the uniformly composed species names which consisted of a generic name and a many-worded diagnostic phrase differentia specifica. Unlike Rivinus, he used differentiae with all species of polytypic genera.


          


          Linnaeus


          Two years after John Ray's death, Carolus Linnaeus ( 17071778) was born. His great work, the Systema Naturae, ran through twelve editions during his lifetime (1st ed. 1735). In this work, nature was divided into three kingdoms: mineral, vegetable and animal. Linnaeus used five ranks: class, order, genus, species, and variety.


          He abandoned long descriptive names of classes and orders and two-word generic names (e. g. Bursa pastoris) still used by his immediate predecessors (Rivinus and Pitton de Tournefort) and replaced them with single-word names, provided genera with detailed diagnoses (characteres naturales), and reduced numerous varieties to their species, thus saving botany from the chaos of new forms produced by horticulturalists.


          Linnaeus is best known for his introduction of the method still used to formulate the scientific name of every species. Before Linnaeus, long many-worded names (composed of a generic name and a differentia specifica) had been used, but as these names gave a description of the species, they were not fixed. In his Philosophia Botanica (1751) Linnaeus took every effort to improve the composition and reduce the length of the many-worded names by abolishing unnecessary rhetorics, introducing new descriptive terms and defining their meaning with an unprecedented precision. In the late 1740s Linnaeus began to use a parallel system of naming species with nomina trivialia. Nomen triviale, a trivial name, was a single- or two-word epithet placed on the margin of the page next to the many-worded "scientific" name. The only rules Linnaeus applied to them was that the trivial names should be short, unique within a given genus, and that they should not be changed. Linnaeus consistently applied nomina trivialia to the species of plants in Species Plantarum (1st edn. 1753) and to the species of animals in the 10th edition of Systema Naturae (1758).


          By consistently using these specific epithets, Linnaeus separated nomenclature from taxonomy. Even though the parallel use of nomina trivialia and many-worded descriptive names continued until late in the eighteenth century, it was gradually replaced by the practice of using shorter proper names combined of the generic name and the trivial name of the species. In the nineteenth century, this new practice was codified in the first Rules and Laws of Nomenclature, and the 1st edn. of Species Plantarum and the 10th edn. of Systema Naturae were chosen as starting points for the Botanical and Zoological Nomenclature respectively. This convention for naming species is referred to as binomial nomenclature.


          Today, nomenclature is regulated by Nomenclature Codes, which allows names divided into ranks; see rank (botany) and rank (zoology).


          


          Modern developments


          Whereas Linnaeus classified for ease of identification, it is now generally accepted that classification should reflect the Darwinian principle of common descent.


          Since the 1960s a trend called cladistic taxonomy (or cladistics or cladism) has emerged, arranging taxa in an evolutionary tree. If a taxon includes all the descendants of some ancestral form, it is called monophyletic, as opposed to paraphyletic. Other groups are called polyphyletic.


          A new formal code of nomenclature, the PhyloCode, is currently under development, intended to deal with clades rather than taxa. It is unclear, should this be implemented, how the different codes will coexist.


          Domains are a relatively new grouping. The three-domain system was first invented in 1990, but not generally accepted until later. Now, the majority of biologists accept the domain system, but a large minority use the five-kingdom method. One main characteristic of the three-domain method is the separation of Archaea and Bacteria, previously grouped into the single kingdom Bacteria (sometimes Monera). A small minority of scientists add Archaea as a sixth kingdom but do not accept the domain method.


          


          Examples


          The usual classifications of five species follow: the fruit fly so familiar in genetics laboratories (Drosophila melanogaster), humans (Homo sapiens), the peas used by Gregor Mendel in his discovery of genetics (Pisum sativum), the "fly agaric" mushroom Amanita muscaria, and the bacterium Escherichia coli. The eight major ranks are given in bold; a selection of minor ranks are given as well.


          
            
              	Rank

              	Fruit fly

              	Human

              	Pea

              	Fly Agaric

              	E. coli
            


            
              	Domain

              	Eukaryota

              	Eukaryota

              	Eukaryota

              	Eukaryota

              	Bacteria
            


            
              	Kingdom

              	Animalia

              	Animalia

              	Plantae

              	Fungi

              	
            


            
              	Phylum or Division

              	Arthropoda

              	Chordata

              	Magnoliophyta

              	Basidiomycota

              	Proteobacteria
            


            
              	Subphylum or subdivision

              	Hexapoda

              	Vertebrata

              	Magnoliophytina

              	Hymenomycotina

              	
            


            
              	Class

              	Insecta

              	Mammalia

              	Magnoliopsida

              	Homobasidiomycetae

              	Proteobacteria
            


            
              	Subclass

              	Pterygota

              	Eutheria

              	Magnoliidae

              	Hymenomycetes

              	Gammaproteobacteria
            


            
              	Order

              	Diptera

              	Primates

              	Fabales

              	Agaricales

              	Enterobacteriales
            


            
              	Suborder

              	Brachycera

              	Haplorrhini

              	Fabineae

              	Agaricineae

              	
            


            
              	Family

              	Drosophilidae

              	Hominidae

              	Fabaceae

              	Amanitaceae

              	Enterobacteriaceae
            


            
              	Subfamily

              	Drosophilinae

              	Homininae

              	Faboideae

              	Amanitoideae

              	
            


            
              	Genus

              	Drosophila

              	Homo

              	Pisum

              	Amanita

              	Escherichia
            


            
              	Species

              	D. melanogaster

              	H. sapiens

              	P. sativum

              	A. muscaria

              	E. coli
            

          


          Notes:


          
            	Higher taxa and especially intermediate taxa are prone to revision as new information about relationships is discovered. For example, the traditional classification of primates (class Mammalia  subclass Theria  infraclass Eutheria  order Primates) is challenged by new classifications such as McKenna and Bell (class Mammalia  subclass Theriformes  infraclass Holotheria  order Primates). See mammal classification for a discussion. These differences arise because there are only a small number of ranks available and a large number of branching points in the fossil record.

          


          
            	Within species further units may be recognised. Animals may be classified into subspecies (for example, Homo sapiens sapiens, modern humans) or morphs (for example Corvus corax varius morpha leucophaeus, the Pied Raven). Plants may be classified into subspecies (for example, Pisum sativum subsp. sativum, the garden pea) or varieties (for example, Pisum sativum var. macrocarpon, snow pea), with cultivated plants getting a cultivar name (for example, Pisum sativum var. macrocarpon 'Snowbird'). Bacteria may be classified by strains (for example Escherichia coli O157:H7, a strain that can cause food poisoning).

          


          
            	A mnemonic for remembering the order of the taxa is: Do Koalas Prefer Chocolate Or Fruit, Generally Speaking? Other mnemonics are available at and .

          


          


          Terminations of names


          Taxa above the genus level are often given names based on the type genus, with a standard termination. The terminations used in forming these names depend on the kingdom, and sometimes the phylum and class, as set out in the table below.


          
            
              	Rank

              	Plants

              	Algae

              	Fungi

              	Animals

              	Bacteria
            


            
              	Division/Phylum

              	-phyta

              	-mycota

              	

              	
            


            
              	Subdivision/Subphylum

              	-phytina

              	-mycotina

              	

              	
            


            
              	Class

              	-opsida

              	-phyceae

              	-mycetes

              	

              	-ia
            


            
              	Subclass

              	-idae

              	-phycidae

              	-mycetidae

              	

              	-idae
            


            
              	Superorder

              	-anae

              	

              	
            


            
              	Order

              	-ales

              	

              	-ales
            


            
              	Suborder

              	-ineae

              	

              	-ineae
            


            
              	Infraorder

              	-aria

              	

              	
            


            
              	Superfamily

              	-acea

              	-oidea

              	
            


            
              	Epifamily

              	

              	

              	

              	-oidae

              	
            


            
              	Family

              	-aceae

              	-idae

              	-aceae
            


            
              	Subfamily

              	-oideae

              	-inae

              	-oideae
            


            
              	Infrafamily

              	

              	

              	

              	-odd

              	
            


            
              	Tribe

              	-eae

              	-ini

              	-eae
            


            
              	Subtribe

              	-inae

              	-ina

              	-inae
            


            
              	Infratribe

              	

              	

              	

              	-ad

              	
            

          


          Notes:


          
            	In botany and mycology names at the rank of family and below are based on the name of a genus, sometimes called the type genus of that taxon, with a standard ending. For example, the rose family Rosaceae is named after the genus Rosa, with the standard ending "-aceae" for a family. Names above the rank of family are formed from a family name, or are descriptive (like Gymnospermae or Fungi).

          


          
            	For animals, there are standard suffixes for taxa only up to the rank of superfamily (ICZN article 27.2).

          


          
            	Forming a name based on a generic name may be not straightforward. For example, the Latin "homo" has the genitive "hominis", thus the genus "Homo" (human) is in the Hominidae, not "Homidae".

          


          
            	The ranks of epifamily, infrafamily and infratribe (in animals) are used where the complexities of phyletic branching require finer-than-usual distinctions. Although they fall below the rank of superfamily, they are not regulated under the International Code of Zoological Nomenclature and hence do not have formal standard endings. The regular, but informal, suffixes listed here are supplied by Eugene S. Gaffney & Peter A. Meylan (1988), "A phylogeny of turtles", in M.J. Benton (ed.), The Phylogeny and Classification of the Tetrapods, Volume 1: Amphibians, Reptiles, Birds 157-219 (Oxford: Clarendon Press).
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          Biology (from Greek ί - ί, bios, "life"; and ό, logos, " study"), is a branch of the natural sciences, and is the study of living organisms and how they interact with their environment. Biology deals with every aspect of life in a living organism. Biology examines the structure, function, growth, origin, evolution, and distribution of living things. It classifies and describes organisms, their functions, how species come into existence, and the interactions they have with each other and with the natural environment. Four unifying principles form the foundation of modern biology: cell theory, evolution, genetics and homeostasis.


          Biology as a separate science was developed in the nineteenth century as scientists discovered that organisms shared fundamental characteristics. Biology is now a standard subject of instruction at schools and universities around the world, and over a million papers are published annually in a wide array of biology and medicine journals.


          Most biological sciences are specialized disciplines. Traditionally, they are grouped by the type of organism being studied: botany, the study of plants; zoology, the study of animals; and microbiology, the study of microorganisms. The fields within biology are further divided based on the scale at which organisms are studied and the methods used to study them: biochemistry examines the fundamental chemistry of life; molecular biology studies the complex interactions of systems of biological molecules; cellular biology examines the basic building block of all life, the cell; physiology examines the physical and chemical functions of the tissues and organ systems of an organism; and ecology examines how various organisms and their environment interrelate.


          


          Foundations of modern biology


          There are five unifying principles of biology :


          
            	Cell theory. Cell Theory is the study of everything that involves cells. All living organisms are made of at least one cell, the basic unit of function in all organisms. In addition, the core mechanisms and chemistry of all cells in all organisms are similar, and cells emerge only from preexisting cells that multiply through cell division. Cell theory studies how cells are made, how they reproduce, how they interact with their environment, what they are composed of, and how the materials that make up a cell work and interact with other cell sections.

          


          
            	Evolution. Through natural selection and genetic drift, a population's inherited traits change from generation to generation.

          


          
            	Gene theory. A living organism's traits are encoded in DNA, the fundamental component of genes. In addition, traits are passed on from one generation to the next by way of these genes. All information flows from the genotype to the phenotype, the observable physical or biochemical characteristics of the organism. Although the phenotype expressed by the gene may adapt to the environment of the organism, that information is not transferred back to the genes. Only through the process of evolution do genes change in response to the environment.

          


          
            	Homeostasis. The physiological processes that allow an organism to maintain its internal environment notwithstanding its external environment.

          


          
            	Behaviour. All living organisms exhibit a stimulus-response behaviour.

          


          


          Cell Theory


          The cell is the fundamental unit of life. Cell theory states that all living things are composed of one or more cells, or the secreted products of those cells, for example, shell, bone and skin. Cells arise from other cells through cell division, and in multicellular organisms, every cell in the organism's body is produced from a single cell in a fertilized egg. Furthermore, the cell is considered to be the basic part of the pathological processes of an organism.


          


          Evolution


          A central organizing concept in biology is that life changes and develops through evolution and that all lifeforms known have a common origin (see Common descent). This has led to the striking similarity of units and processes discussed in the previous section. Introduced into the scientific lexicon by Jean-Baptiste de Lamarck in 1809,Charles Darwin established evolution fifty years later as a viable theory by articulating its driving force, natural selection ( Alfred Russel Wallace is recognized as the co-discoverer of this concept as he helped research and experiment with the concept of evolution). Darwin theorized that species and breeds developed through the processes of natural selection as well as by artificial selection or selective breeding. Genetic drift was embraced as an additional mechanism of evolutionary development in the modern synthesis of the theory.


          The evolutionary history of the species which describes the characteristics of the various species from which it descended together with its genealogical relationship to every other species is called its phylogeny. Widely varied approaches to biology generate information about phylogeny. These include the comparisons of DNA sequences conducted within molecular biology or genomics, and comparisons of fossils or other records of ancient organisms in paleontology. Biologists organize and analyze evolutionary relationships through various methods, including phylogenetics, phenetics, and cladistics. For a summary of major events in the evolution of life as currently understood by biologists, see evolutionary timeline.



          Up into the 19th century, it was commonly believed that life forms could appear spontaneously under certain conditions (see spontaneous generation). This misconception was challenged by William Harvey's diction that "all life [is] from [an] egg" (from the Latin " Omne vivum ex ovo"), a foundational concept of modern biology. It simply means that there is an unbroken continuity of life from its initial origin to the present time.


          A group of organisms share a common descent if they share a common ancestor. All organisms on the Earth both living and extinct have been or are descended from a common ancestor or an ancestral gene pool. This last universal common ancestor of all organisms is believed to have appeared about 3.5 billion years ago. Biologists generally regard the universality of the genetic code as definitive evidence in favour of the theory of universal common descent (UCD) for all bacteria, archaea, and eukaryotes (see: origin of life).


          Evolution does not always give rise to progressively more complex organisms. For example, the process of dysgenics has been observed among the human population.


          


          Gene theory
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          Biological form and function are created from and passed on to the next generation by genes, which are the primary units of inheritance. Physiological adaptation to an organism's environment cannot be coded into its genes and cannot be inherited by its offspring (see Lamarckism). Remarkably, widely different organisms, including bacteria, plants, animals, and fungi, all share the same basic machinery that copies and transcribes DNA into proteins. For example, bacteria with inserted human DNA will correctly yield the corresponding human protein.


          The total complement of genes in an organism or cell is known as its genome, which is stored on one or more chromosomes. A chromosome is a single, long DNA strand on which thousands of genes, depending on the organism, are encoded. When a gene is active, the DNA code is transcribed into an RNA copy of the gene's information. A ribosome then translates the RNA into a structural protein or catalytic protein


          


          Homeostasis


          Homeostasis is the ability of an open system to regulate its internal environment to maintain a stable condition by means of multiple dynamic equilibrium adjustments controlled by interrelated regulation mechanisms. All living organisms, whether unicellular or multicellular, exhibit homeostasis. Homeostasis exists at the cellular level, for example cells maintain a stable internal acidity ( pH); and at the level of the organism, for example warm-blooded animals maintain a constant internal body temperature. Homeostasis is a term that is also used in association with ecosystems, for example, the atmospheric concentration of carbon dioxide on Earth has been regulated by the concentration of plant life on Earth because plants remove more carbon dioxide from the atmosphere during the daylight hours than they emit to the atmosphere at night. Tissues and organs can also maintain homeostasis.


          Punnet Square made by Reginald Punnet in 1905 which is the shorthand way to show the expressed trait


          


          Research


          


          Structural
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          Molecular biology is the study of biology at a molecular level. This field overlaps with other areas of biology, particularly with genetics and biochemistry. Molecular biology chiefly concerns itself with understanding the interactions between the various systems of a cell, including the interrelationship of DNA, RNA, and protein synthesis and learning how these interactions are regulated.


          Cell biology studies the physiological properties of cells, as well as their behaviors, interactions, and environment. This is done both on a microscopic and molecular level. Cell biology researches both single-celled organisms like bacteria and specialized cells in multicellular organisms like humans.


          Understanding cell composition and how they function is fundamental to all of the biological sciences. Appreciating the similarities and differences between cell types is particularly important in the fields of cell and molecular biology. These fundamental similarities and differences provide a unifying theme, allowing the principles learned from studying one cell type to be extrapolated and generalized to other cell types.


          Genetics is the science of genes, heredity, and the variation of organisms. Genes encode the information necessary for synthesizing proteins, which in turn play a large role in influencing (though, in many instances, not completely determining) the final phenotype of the organism. In modern research, genetics provides important tools in the investigation of the function of a particular gene, or the analysis of genetic interactions. Within organisms, genetic information generally is carried in chromosomes, where it is represented in the chemical structure of particular DNA molecules.


          Developmental biology studies the process by which organisms grow and develop. Originating in embryology, modern developmental biology studies the genetic control of cell growth, differentiation, and " morphogenesis," which is the process that gives rise to tissues, organs, and anatomy. Model organisms for developmental biology include the round worm Caenorhabditis elegans, the fruit fly Drosophila melanogaster, the zebrafish Brachydanio rerio, the mouse Mus musculus, and the weed Arabidopsis thaliana.


          


          Physiological


          Physiology studies the mechanical, physical, and biochemical processes of living organisms by attempting to understand how all of the structures function as a whole. The theme of "structure to function" is central to biology. Physiological studies have traditionally been divided into plant physiology and animal physiology, but the principles of physiology are universal, no matter what particular organism is being studied. For example, what is learned about the physiology of yeast cells can also apply to human cells. The field of animal physiology extends the tools and methods of human physiology to non-human species. Plant physiology also borrows techniques from both fields.


          Anatomy is an important branch of physiology and considers how organ systems in animals, such as the nervous, immune, endocrine, respiratory, and circulatory systems, function and interact. The study of these systems is shared with medically oriented disciplines such as neurology and immunology.


          


          Evolution
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          Evolution is concerned with the origin and descent of species, as well as their change over time, and includes scientists from many taxonomically-oriented disciplines. For example, it generally involves scientists who have special training in particular organisms such as mammalogy, ornithology, botany, or herpetology, but use those organisms as systems to answer general questions about evolution. Evolutionary biology is mainly based on paleontology, which uses the fossil record to answer questions about the mode and tempo of evolution, as well as the developments in areas such as population genetics and evolutionary theory. In the 1980s, developmental biology re-entered evolutionary biology from its initial exclusion from the modern synthesis through the study of evolutionary developmental biology. Related fields which are often considered part of evolutionary biology are phylogenetics, systematics, and taxonomy.


          Up into the 19th century, it was believed that life forms were being continuously created under certain conditions (see spontaneous generation). This misconception was challenged by William Harvey's diction that "all life [is] from [an] egg" (from the Latin " Omne vivum ex ovo"), a foundational concept of modern biology. It simply means that there is an unbroken continuity of life from its initial origin to the present time.


          A group of organisms shares a common descent if they share a common ancestor. All organisms on the Earth have been and are descended from a common ancestor or an ancestral gene pool. This last universal common ancestor of all organisms is believed to have appeared about 3.5 billion years ago. Biologists generally regard the universality of the genetic code as definitive evidence in favour of the theory of universal common descent (UCD) for all bacteria, archaea, and eukaryotes (see: origin of life).


          The two major traditional taxonomically-oriented disciplines are botany and zoology. Botany is the scientific study of plants. Botany covers a wide range of scientific disciplines that study the growth, reproduction, metabolism, development, diseases, and evolution of plant life. Zoology involves the study of animals, including the study of their physiology within the fields of anatomy and embryology. The common genetic and developmental mechanisms of animals and plants is studied in molecular biology, molecular genetics, and developmental biology. The ecology of animals is covered under behavioural ecology and other fields.


          


          Taxonomy
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          Classification is the province of the disciplines of systematics and taxonomy. Taxonomy places organisms in groups called taxa, while systematics seeks to define their relationships with each other. This classification technique has evolved to reflect advances in cladistics and genetics, shifting the focus from physical similarities and shared characteristics to phylogenetics.


          Traditionally, living things have been divided into five kingdoms:


          
            	Monera -- Protista -- Fungi -- Plantae -- Animalia

          


          However, many scientists now consider this five-kingdom system to be outdated. Modern alternative classification systems generally begin with the three-domain system:


          
            	Archaea (originally Archaebacteria) -- Bacteria (originally Eubacteria) -- Eukarya

          


          These domains reflect whether the cells have nuclei or not, as well as differences in the cell exteriors.


          Further, each kingdom is broken down continuously until each species is separately classified. The order is:


          
            
              	Domain


              	Kingdom


              	Phylum


              	Class


              	Order


              	Family


              	Genus


              	Species

            

          


          The scientific name of an organism is obtained from its genus and species. For example, humans would be listed as Homo sapiens. Homo would be the genus and sapiens is the species. Whenever writing the scientific name of an organism, it is proper to capitalize the first letter in the genus and put all of the species in lowercase; in addition the entire term would be put in italics or underlined. The term used for classification is called taxonomy.


          There is also a series of intracellular parasites that are progressively "less alive" in terms of metabolic activity:


          
            	Viruses -- Viroids -- Prions

          


          The dominant classification system is called Linnaean taxonomy, which includes ranks and binomial nomenclature. How organisms are named is governed by international agreements such as the International Code of Botanical Nomenclature (ICBN), the International Code of Zoological Nomenclature (ICZN), and the International Code of Nomenclature of Bacteria (ICNB). A fourth Draft BioCode was published in 1997 in an attempt to standardize naming in these three areas, but it has yet to be formally adopted. The Virus International Code of Virus Classification and Nomenclature (ICVCN) remains outside the BioCode.


          


          Environmental


          Ecology studies the distribution and abundance of living organisms, and the interactions between organisms and their environment. The environment of an organism includes both its habitat, which can be described as the sum of local abiotic factors such as climate and ecology, as well as the other organisms that share its habitat. Ecological systems are studied at several different levels, from individuals and populations to ecosystems and the biosphere. As can be surmised, ecology is a science that draws on several disciplines.


          Ethology studies animal behaviour (particularly of social animals such as primates and canids), and is sometimes considered a branch of zoology. Ethologists have been particularly concerned with the evolution of behavior and the understanding of behaviour in terms of the theory of natural selection. In one sense, the first modern ethologist was Charles Darwin, whose book " The Expression of the Emotions in Man and Animals" influenced many ethologists.


          Biogeography studies the spatial distribution of organisms on the Earth, focusing on topics like plate tectonics, climate change, dispersal and migration, and cladistics.


          Every living thing interacts with other organisms and its environment. One reason that biological systems can be difficult to study is that so many different interactions with other organisms and the environment are possible, even on the smallest of scales. A microscopic bacterium responding to a local sugar gradient is responding to its environment as much as a lion is responding to its environment when it searches for food in the African savannah. For any given species, behaviors can be co-operative, aggressive, parasitic or symbiotic. Matters become more complex when two or more different species interact in an ecosystem. Studies of this type are the province of.


          


          History


          Although the concept of biology as a single coherent field arose in the 19th century, the biological sciences emerged from traditions of medicine and natural history reaching back to Galen and Aristotle in the ancient Greco-Roman world, which were then further developed in the Middle Ages by Muslim physicians such as al-Jahiz, Avicenna, Avenzoar and Ibn al-Nafis. During the European Renaissance and early modern period, biological thought was revolutionized in Europe by a renewed interest in empiricism and the discovery of many novel organisms. Prominent in this movement were Vesalius and Harvey, who used experimentation and careful observation in physiology, and naturalists such as Linnaeus and Buffon who began to classify the diversity of life and the fossil record, as well as the development and behaviour of organisms. Microscopy revealed the previously unknown world of microorganisms, laying the groundwork for cell theory. The growing importance of natural theology, partly a response to the rise of mechanical philosophy, encouraged the growth of natural history.


          Over the 18th and 19th centuries, biological sciences such as botany and zoology became increasingly professional scientific disciplines. Lavoisier and other physical scientists began to connect the animate and inanimate worlds through physics and chemistry. Explorer-naturalists such as Alexander von Humboldt investigated the interaction between organisms and their environment, and the ways this relationship depends on geographylaying the foundations for biogeography, ecology and ethology. Naturalists began to reject essentialism and consider the importance of extinction and the mutability of species. Cell theory provided a new perspective on the fundamental basis of life. These developments, as well as the results from embryology and paleontology, were synthesized in Charles Darwin's theory of evolution by natural selection. The end of the 19th century saw the fall of spontaneous generation and the rise of the germ theory of disease, though the mechanism of inheritance remained a mystery.


          In the early 20th century, the rediscovery of Mendel's work led to the rapid development of genetics by Thomas Hunt Morgan and his students, and by the 1930s the combination of population genetics and natural selection in the " neo-Darwinian synthesis". New disciplines developed rapidly, especially after Watson and Crick proposed the structure of DNA. Following the establishment of the Central Dogma and the cracking of the genetic code, biology was largely split between organismal biologythe fields that deal with whole organisms and groups of organismsand the fields related to cellular and molecular biology. By the late 20th century, new fields like genomics and proteomics were reversing this trend, with organismal biologists using molecular techniques, and molecular and cell biologists investigating the interplay between genes and the environment, as well as the genetics of natural populations of organisms.
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          The biosphere is the outermost part of the planet's shell  including air, land, surface rocks, and water  within which life occurs, and which biotic processes in turn alter or transform. From the broadest biophysiological point of view, the biosphere is the global ecological system integrating all living beings and their relationships, including their interaction with the elements of the lithosphere (rocks), hydrosphere (water), and atmosphere (air). This biosphere is postulated to have evolved, beginning through a process of biogenesis or biopoesis, at least some 3.5 billion years ago.


          Biomass accounts for about 3.7 kg carbon per square metre of the earth's surface averaged over land and sea, making a total of about 1900 gigatonnes of carbon.


          


          Origin and use of the term


          The term "biosphere" was coined by geologist Eduard Suess in 1875, which he defined as:


          
            
              
                The place on earth's surface where life dwells.

              

            

          


          While this concept has a geological origin, it is an indication of the impact of both Darwin and Maury on the earth sciences. The biosphere's ecological context comes from the 1920s (see Vladimir I. Vernadsky), preceding the 1935 introduction of the term " ecosystem" by Sir Arthur Tansley (see ecology history). Vernadsky defined ecology as the science of the biosphere. It is an interdisciplinary concept for integrating astronomy, geophysics, meteorology, biogeography, evolution, geology, geochemistry, hydrology and, generally speaking, all life and earth sciences.


          


          Narrow definition
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          Some life scientists and earth scientists use biosphere in a more limited sense. For example, geochemists define the biosphere as being the total sum of living organisms (the " biomass" or " biota" as referred to by biologists and ecologists). In this sense, the biosphere is but one of four separate components of the geochemical model, the other three being lithosphere, hydrosphere, and atmosphere. The narrow meaning used by geochemists is one of the consequences of specialization in modern science. Some might prefer the word ecosphere, coined in the 1960s, as all encompassing of both biological and physical components of the planet.


          The Second International Conference on Closed Life Systems defined biospherics as the science and technology of analogs and models of Earth's biosphere; i.e., artificial Earth-like biospheres. Others may include the creation of artificial non-Earth biospheres  for example, human-centered biospheres or a native Martian biosphere  in the field of biospherics.


          


          Gaia's biosphere


          The concept that the biosphere is itself a living organism, either actually or metaphorically, is known as the Gaia hypothesis.


          


          Extent of the earth's biosphere


          Some theorists have postulated that the Earth is poorly suited to life, although nearly every part of the planet, from the polar ice caps to the Equator, supports life of some kind. Indeed, recent advances in microbiology have demonstrated that microbes live deep beneath the Earth's terrestrial surface, and that the total mass of microbial life in so-called "uninhabitable zones" may, in biomass, exceed all animal and plant life on the surface. The actual thickness of the biosphere on earth is hard to measure. Birds typically fly at altitudes of 650 to 2000 meters, and fish that live deep underwater can be found down to -8,372 meters in the Puerto Rico Trench.


          There are more extreme examples for life on the planet: Ruppell's Vulture has been found at altitudes of 11,300 meters; Bar-headed Geese migrate at altitudes of at least 8,300 meters (over Mount Everest); Yaks live at elevations between 3,200 to 5,400 meters above sea level; mountain goats live up to 3,050 meters. Herbivorous animals at these elevations depend on lichens, grasses, and herbs but the biggest tree is the Tine palm or mountain coconut found 3,400 meters above sea level.


          Microscopic organisms (e.g., bacteria) live at such extremes that, taking them into consideration puts the thickness of the biosphere much greater, but at minimum it extends from 5,400 meters above sea level to at least 9,000 meters below sea level.


          


          Biosphere 1, Biosphere 2, Biosphere 3


          When the word Biosphere is followed by a number, it is usually referring to a specific system. Thus:


          
            	Biosphere 1 - The planet Earth


            	Biosphere 2 - A laboratory in Arizona which contains 3.15 acres (13,000 m) of closed ecosystem


            	Biosphere 3 (aka BIOS-3) - Experiment conducted by Russians in 1967-68


            	Biosphere J - An experiment in Japan

          


          


          Biosphere 1


          Our biosphere is divided into a number of biomes, inhabited by broadly similar flora and fauna. On land, biomes are separated primarily by latitude. Terrestrial biomes lying within the Arctic and Antarctic Circles are relatively barren of plant and animal life, while most of the more populous biomes lie near the Equator. Terrestrial organisms in temperate and arctic biomes have relatively small amounts of total biomass, smaller energy budgets, and display prominent adaptations to cold, including world-spanning migrations, social adaptations, homeothermy, estivation and multiple layers of insulation.


          For important major components of Earth's biosphere, see: Ocean; Forest; Desert; Steppe; Lake; River.
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          Biotechnology is technology based on biology, especially when used in agriculture, food science, and medicine. The United Nations Convention on Biological Diversity defines biotechnology as:


          
            Any technological application that uses biological systems, living organisms, or derivatives thereof, to make or modify products or processes for specific use.

          


          Biotechnology is often used to refer to genetic engineering technology of the 21st century, however the term encompasses a wider range and history of procedures for modifying biological organisms according to the needs of humanity, going back to the initial modifications of native plants into improved food crops through artificial selection and hybridization. Bioengineering is the science upon which all biotechnological applications are based. With the development of new approaches and modern techniques, traditional biotechnology industries are also acquiring new horizons enabling them to improve the quality of their products and increase the productivity of their systems.


          Before 1971, the term, biotechnology, was primarily used in the food processing and agriculture industries. Since the 1970s, it began to be used by the Western scientific establishment to refer to laboratory-based techniques being developed in biological research, such as recombinant DNA or tissue culture-based processes, or horizontal gene transfer in living plants, using vectors such as the Agrobacterium bacteria to transfer DNA into a host organism. In fact, the term should be used in a much broader sense to describe the whole range of methods, both ancient and modern, used to manipulate organic materials to reach the demands of food production. So the term could be defined as, "The application of indigenous and/or scientific knowledge to the management of (parts of) microorganisms, or of cells and tissues of higher organisms, so that these supply goods and services of use to the food industry and its consumers.


          Biotechnology combines disciplines like genetics, molecular biology, biochemistry, embryology and cell biology, which are in turn linked to practical disciplines like chemical engineering, information technology, and robotics. Patho-biotechnology describes the exploitation of pathogens or pathogen derived compounds for beneficial effect.


          


          History
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          The most practical use of biotechnology, which is still present today, is the cultivation of plants to produce food suitable to humans. Agriculture has been theorized to have become the dominant way of producing food since the Neolithic Revolution. The processes and methods of agriculture have been refined by other mechanical and biological sciences since its inception. Through early biotechnology, farmers were able to select the best suited and highest-yield crops to produce enough food to support a growing population. Other uses of biotechnology were required as crops and fields became increasingly large and difficult to maintain. Specific organisms and organism by-products were used to fertilize, restore nitrogen, and control pests. Throughout the use of agriculture farmers have inadvertently altered the genetics of their crops through introducing them to new environments and breeding them with other plants--one of the first forms of biotechnology. Cultures such as those in Mesopotamia, Egypt, and Pakistan developed the process of brewing beer. It is still done by the same basic method of using malted grains (containing enzymes) to convert starch from grains into sugar and then adding specific yeasts to produce beer. In this process the carbohydrates in the grains were broken down into alcohols such as ethanol. Ancient Indians also used the juices of the plant Ephedra Vulgaris and used to call it Soma. Later other cultures produced the process of Lactic acid fermentation which allowed the fermentation and preservation of other forms of food. Fermentation was also used in this time period to produce leavened bread. Although the process of fermentation was not fully understood until Louis Pasteurs work in 1857, it is still the first use of biotechnology to convert a food source into another form.


          Combinations of plants and other organisms were used as medications in many early civilizations. Since as early as 200 BC, people began to use disabled or minute amounts of infectious agents to immunize themselves against infections. These and similar processes have been refined in modern medicine and have led to many developments such as antibiotics, vaccines, and other methods of fighting sickness.


          In the early twentieth century scientists gained a greater understanding of microbiology and explored ways of manufacturing specific products. In 1917, Chaim Weizmann first used a pure microbiological culture in an industrial process, that of manufacturing corn starch using Clostridium acetobutylicum to produce acetone, which the United Kingdom desperately needed to manufacture explosives during World War I.


          The field of modern biotechnology is thought to have largely begun on June 16, 1980, when the United States Supreme Court ruled that a genetically-modified microorganism could be patented in the case of Diamond v. Chakrabarty. Indian-born Ananda Chakrabarty, working for General Electric, had developed a bacterium (derived from the Pseudomonas genus) capable of breaking down crude oil, which he proposed to use in treating oil spills.


          Revenue in the industry is expected to grow by 12.9% in 2008. Another factor influencing the biotechnology sector's success is improved intellectual property rights legislation -- and enforcement -- worldwide, as well as strengthened demand for medical and pharmaceutical products to cope with an ageing, and ailing, U.S. population .


          Rising demand for biofuels is expected to be good news for the biotechnology sector, with the Department of Energy estimating ethanol usage could reduce U.S. petroleum-derived fuel consumption by up to 30% by 2030. The biotechnology sector has allowed the U.S. farming industry to rapidly increase its supply of corn and soybeans -- the main inputs into biofuels -- by developing genetically-modified seeds which are resistant to pests and drought. By boosting farm productivity, biotechnology plays a crucial role in ensuring that biofuel production targets are met.


          


          Applications


          Biotechnology has applications in four major industrial areas, including health care (medical), crop production and agriculture, non food (industrial) uses of crops and other products (e.g. biodegradable plastics, vegetable oil, biofuels), and environmental uses.


          For example, one application of biotechnology is the directed use of organisms for the manufacture of organic products (examples include beer and milk products). Another example is using naturally present bacteria by the mining industry in bioleaching. Biotechnology is also used to recycle, treat waste, clean up sites contaminated by industrial activities ( bioremediation), and also to produce biological weapons.


          A series of derived terms have been coined to identify several branches of biotechnology, for example:


          
            	Red biotechnology is applied to medical processes. Some examples are the designing of organisms to produce antibiotics, and the engineering of genetic cures through genomic manipulation.
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            	Green biotechnology is biotechnology applied to agricultural processes. An example would be the selection and domestication of plants via micropropagation. Another example is the designing of transgenic plants to grow under specific environmental conditions or in the presence (or absence) of certain agricultural chemicals. One hope is that green biotechnology might produce more environmentally friendly solutions than traditional industrial agriculture. An example of this is the engineering of a plant to express a pesticide, thereby eliminating the need for external application of pesticides. An example of this would be Bt corn. Whether or not green biotechnology products such as this are ultimately more environmentally friendly is a topic of considerable debate.

          


          
            	White biotechnology, also known as industrial biotechnology, is biotechnology applied to industrial processes. An example is the designing of an organism to produce a useful chemical. Another example is the using of enzymes as industrial catalysts to either produce valuable chemicals or destroy hazardous/polluting chemicals. White biotechnology tends to consume less in resources than traditional processes used to produce industrial goods.

          


          
            	Blue biotechnology is a term that has been used to describe the marine and aquatic applications of biotechnology, but its use is relatively rare.

          


          
            	The investments and economic output of all of these types of applied biotechnologies form what has been described as the bioeconomy.

          


          
            	Bioinformatics is an interdisciplinary field which addresses biological problems using computational techniques, and makes the rapid organization and analysis of biological data possible. The field may also be referred to as computational biology, and can be defined as, "conceptualizing biology in terms of molecules and then applying informatics techniques to understand and organize the information associated with these molecules, on a large scale." Bioinformatics plays a key role in various areas, such as functional genomics, structural genomics, and proteomics, and forms a key component in the biotechnology and pharmaceutical sector.

          


          


          Medicine


          In medicine, modern biotechnology finds promising applications in such areas as


          
            	pharmacogenomics;


            	drug production;


            	genetic testing; and


            	gene therapy.

          


          


          Pharmacogenomics
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          Pharmacogenomics is the study of how the genetic inheritance of an individual affects his/her bodys response to drugs. It is a coined word derived from the words pharmacology and genomics. It is hence the study of the relationship between pharmaceuticals and genetics. The vision of pharmacogenomics is to be able to design and produce drugs that are adapted to each persons genetic makeup.


          Pharmacogenomics results in the following benefits:


          1. Development of tailor-made medicines. Using pharmacogenomics, pharmaceutical companies can create drugs based on the proteins, enzymes and RNA molecules that are associated with specific genes and diseases. These tailor-made drugs promise not only to maximize therapeutic effects but also to decrease damage to nearby healthy cells.


          2. More accurate methods of determining appropriate drug dosages. Knowing a patients genetics will enable doctors to determine how well his/ her body can process and metabolize a medicine. This will maximize the value of the medicine and decrease the likelihood of overdose.


          3. Improvements in the drug discovery and approval process. The discovery of potential therapies will be made easier using genome targets. Genes have been associated with numerous diseases and disorders. With modern biotechnology, these genes can be used as targets for the development of effective new therapies, which could significantly shorten the drug discovery process.


          4. Better vaccines. Safer vaccines can be designed and produced by organisms transformed by means of genetic engineering. These vaccines will elicit the immune response without the attendant risks of infection. They will be inexpensive, stable, easy to store, and capable of being engineered to carry several strains of pathogen at once.


          


          Pharmaceutical products
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          Most traditional pharmaceutical drugs are relatively simple molecules that have been found primarily through trial and error to treat the symptoms of a disease or illness. Biopharmaceuticals are large biological molecules known as proteins and these usually target the underlying mechanisms and pathways of a malady (but not always, as is the case with using insulin to treat type 1 diabetes mellitus, as that treatment merely addresses the symptoms of the disease, not the underlying cause which is autoimmunity); it is a relatively young industry. They can deal with targets in humans that may not be accessible with traditional medicines. A patient typically is dosed with a small molecule via a tablet while a large molecule is typically injected.


          Small molecules are manufactured by chemistry but larger molecules are created by living cells such as those found in the human body: for example, bacteria cells, yeast cells, animal or plant cells.


          Modern biotechnology is often associated with the use of genetically altered microorganisms such as E. coli or yeast for the production of substances like synthetic insulin or antibiotics. It can also refer to transgenic animals or transgenic plants, such as Bt corn. Genetically altered mammalian cells, such as Chinese Hamster Ovary (CHO) cells, are also used to manufacture certain pharmaceuticals. Another promising new biotechnology application is the development of plant-made pharmaceuticals.


          Biotechnology is also commonly associated with landmark breakthroughs in new medical therapies to treat hepatitis B, hepatitis C, cancers, arthritis, haemophilia, bone fractures, multiple sclerosis, and cardiovascular disorders. The biotechnology industry has also been instrumental in developing molecular diagnostic devices than can be used to define the target patient population for a given biopharmaceutical. Herceptin, for example, was the first drug approved for use with a matching diagnostic test and is used to treat breast cancer in women whose cancer cells express the protein HER2.


          Modern biotechnology can be used to manufacture existing medicines relatively easily and cheaply. The first genetically engineered products were medicines designed to treat human diseases. To cite one example, in 1978 Genentech developed synthetic humanized insulin by joining its gene with a plasmid vector inserted into the bacterium Escherichia coli. Insulin, widely used for the treatment of diabetes, was previously extracted from the pancreas of abattoir animals (cattle and/or pigs). The resulting genetically engineered bacterium enabled the production of vast quantities of synthetic human insulin at relatively low cost, although the cost savings was used to increase profits for manufacturers, not passed on to consumers or their healthcare providers. According to a 2003 study undertaken by the International Diabetes Federation (IDF) on the access to and availability of insulin in its member countries, synthetic 'human' insulin is considerably more expensive in most countries where both synthetic 'human' and animal insulin are commercially available: e.g. within European countries the average price of synthetic 'human' insulin was twice as high as the price of pork insulin. Yet in its position statement, the IDF writes that "there is no overwhelming evidence to prefer one species of insulin over another" and "[modern, highly-purified] animal insulins remain a perfectly acceptable alternative.


          Modern biotechnology has evolved, making it possible to produce more easily and relatively cheaply human growth hormone, clotting factors for hemophiliacs, fertility drugs, erythropoietin and other drugs. Most drugs today are based on about 500 molecular targets. Genomic knowledge of the genes involved in diseases, disease pathways, and drug-response sites are expected to lead to the discovery of thousands more new targets.


          


          Genetic testing
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          Genetic testing involves the direct examination of the DNA molecule itself. A scientist scans a patients DNA sample for mutated sequences.


          There are two major types of gene tests. In the first type, a researcher may design short pieces of DNA (probes) whose sequences are complementary to the mutated sequences. These probes will seek their complement among the base pairs of an individuals genome. If the mutated sequence is present in the patients genome, the probe will bind to it and flag the mutation. In the second type, a researcher may conduct the gene test by comparing the sequence of DNA bases in a patients gene to disease in healthy individuals or their progeny.


          Genetic testing is now used for:


          
            	Determining sex


            	Carrier screening, or the identification of unaffected individuals who carry one copy of a gene for a disease that requires two copies for the disease to manifest


            	Prenatal diagnostic screening


            	Newborn screening


            	Presymptomatic testing for predicting adult-onset disorders


            	Presymptomatic testing for estimating the risk of developing adult-onset cancers


            	Confirmational diagnosis of symptomatic individuals


            	Forensic/identity testing

          


          Some genetic tests are already available, although most of them are used in developed countries. The tests currently available can detect mutations associated with rare genetic disorders like cystic fibrosis, sickle cell anaemia, and Huntingtons disease. Recently, tests have been developed to detect mutation for a handful of more complex conditions such as breast, ovarian, and colon cancers. However, gene tests may not detect every mutation associated with a particular condition because many are as yet undiscovered, and the ones they do detect may present different risks to different people and populations.


          


          Controversial questions
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          Several issues have been raised regarding the use of genetic testing:


          1. Absence of cure. There is still a lack of effective treatment or preventive measures for many diseases and conditions now being diagnosed or predicted using gene tests. Thus, revealing information about risk of a future disease that has no existing cure presents an ethical dilemma for medical practitioners.


          2. Ownership and control of genetic information. Who will own and control genetic information, or information about genes, gene products, or inherited characteristics derived from an individual or a group of people like indigenous communities? At the macro level, there is a possibility of a genetic divide, with developing countries that do not have access to medical applications of biotechnology being deprived of benefits accruing from products derived from genes obtained from their own people. Moreover, genetic information can pose a risk for minority population groups as it can lead to group stigmatization.


          At the individual level, the absence of privacy and anti-discrimination legal protections in most countries can lead to discrimination in employment or insurance or other misuse of personal genetic information. This raises questions such as whether genetic privacy is different from medical privacy.


          3. Reproductive issues. These include the use of genetic information in reproductive decision-making and the possibility of genetically altering reproductive cells that may be passed on to future generations. For example, germline therapy forever changes the genetic make-up of an individuals descendants. Thus, any error in technology or judgment may have far-reaching consequences. Ethical issues like designer babies and human cloning have also given rise to controversies between and among scientists and bioethicists, especially in the light of past abuses with eugenics.


          4. Clinical issues. These centre on the capabilities and limitations of doctors and other health-service providers, people identified with genetic conditions, and the general public in dealing with genetic information.


          5. Effects on social institutions. Genetic tests reveal information about individuals and their families. Thus, test results can affect the dynamics within social institutions, particularly the family.


          6. Conceptual and philosophical implications regarding human responsibility, free will vis--vis genetic determinism, and the concepts of health and disease.


          


          Gene therapy
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          Gene therapy may be used for treating, or even curing, genetic and acquired diseases like cancer and AIDS by using normal genes to supplement or replace defective genes or to bolster a normal function such as immunity. It can be used to target somatic (i.e., body) or germ (i.e., egg and sperm) cells. In somatic gene therapy, the genome of the recipient is changed, but this change is not passed along to the next generation. In contrast, in germline gene therapy, the egg and sperm cells of the parents are changed for the purpose of passing on the changes to their offspring.


          There are basically two ways of implementing a gene therapy treatment:


          1. Ex vivo, which means outside the body  Cells from the patients blood or bone marrow are removed and grown in the laboratory. They are then exposed to a virus carrying the desired gene. The virus enters the cells, and the desired gene becomes part of the DNA of the cells. The cells are allowed to grow in the laboratory before being returned to the patient by injection into a vein.


          2. In vivo, which means inside the body  No cells are removed from the patients body. Instead, vectors are used to deliver the desired gene to cells in the patients body.


          Currently, the use of gene therapy is limited. Somatic gene therapy is primarily at the experimental stage. Germline therapy is the subject of much discussion but it is not being actively investigated in larger animals and human beings.


          As of June 2001, more than 500 clinical gene-therapy trials involving about 3,500 patients have been identified worldwide. Around 78% of these are in the United States, with Europe having 18%. These trials focus on various types of cancer, although other multigenic diseases are being studied as well. Recently, two children born with severe combined immunodeficiency disorder (SCID) were reported to have been cured after being given genetically engineered cells.


          Gene therapy faces many obstacles before it can become a practical approach for treating disease. At least four of these obstacles are as follows:


          1. Gene delivery tools. Genes are inserted into the body using gene carriers called vectors. The most common vectors now are viruses, which have evolved a way of encapsulating and delivering their genes to human cells in a pathogenic manner. Scientists manipulate the genome of the virus by removing the disease-causing genes and inserting the therapeutic genes. However, while viruses are effective, they can introduce problems like toxicity, immune and inflammatory responses, and gene control and targeting issues.


          2. Limited knowledge of the functions of genes. Scientists currently know the functions of only a few genes. Hence, gene therapy can address only some genes that cause a particular disease. Worse, it is not known exactly whether genes have more than one function, which creates uncertainty as to whether replacing such genes is indeed desirable.


          3. Multigene disorders and effect of environment. Most genetic disorders involve more than one gene. Moreover, most diseases involve the interaction of several genes and the environment. For example, many people with cancer not only inherit the disease gene for the disorder, but may have also failed to inherit specific tumor suppressor genes. Diet, exercise, smoking and other environmental factors may have also contributed to their disease.


          4. High costs. Since gene therapy is relatively new and at an experimental stage, it is an expensive treatment to undertake. This explains why current studies are focused on illnesses commonly found in developed countries, where more people can afford to pay for treatment. It may take decades before developing countries can take advantage of this technology.


          


          Human Genome Project
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          The Human Genome Project is an initiative of the U.S. Department of Energy (DOE) that aims to generate a high-quality reference sequence for the entire human genome and identify all the human genes.


          The DOE and its predecessor agencies were assigned by the U.S. Congress to develop new energy resources and technologies and to pursue a deeper understanding of potential health and environmental risks posed by their production and use. In 1986, the DOE announced its Human Genome Initiative. Shortly thereafter, the DOE and National Institutes of Health developed a plan for a joint Human Genome Project (HGP), which officially began in 1990.


          The HGP was originally planned to last 15 years. However, rapid technological advances and worldwide participation accelerated the completion date to 2003 (making it a 13 year project). Already it has enabled gene hunters to pinpoint genes associated with more than 30 disorders.


          


          Cloning


          Cloning involves the removal of the nucleus from one cell and its placement in an unfertilized egg cell whose nucleus has either been deactivated or removed.


          There are two types of cloning:


          1. Reproductive cloning. After a few divisions, the egg cell is placed into a uterus where it is allowed to develop into a fetus that is genetically identical to the donor of the original nucleus.


          2. Therapeutic cloning. The egg is placed into a Petri dish where it develops into embryonic stem cells, which have shown potentials for treating several ailments.


          In February 1997, cloning became the focus of media attention when Ian Wilmut and his colleagues at the Roslin Institute announced the successful cloning of a sheep, named Dolly, from the mammary glands of an adult female. The cloning of Dolly made it apparent to many that the techniques used to produce her could someday be used to clone human beings. This stirred a lot of controversy because of its ethical implications.


          


          Agriculture


          


          Improve yield from crops


          Using the techniques of modern biotechnology, one or two genes may be transferred to a highly developed crop variety to impart a new character that would increase its yield (30). However, while increases in crop yield are the most obvious applications of modern biotechnology in agriculture, it is also the most difficult one. Current genetic engineering techniques work best for effects that are controlled by a single gene. Many of the genetic characteristics associated with yield (e.g., enhanced growth) are controlled by a large number of genes, each of which has a minimal effect on the overall yield (31). There is, therefore, much scientific work to be done in this area.


          


          Reduced vulnerability of crops to environmental stresses


          Crops containing genes that will enable them to withstand biotic and abiotic stresses may be developed. For example, drought and excessively salty soil are two important limiting factors in crop productivity. Biotechnologists are studying plants that can cope with these extreme conditions in the hope of finding the genes that enable them to do so and eventually transferring these genes to the more desirable crops. One of the latest developments is the identification of a plant gene, At-DBF2, from thale cress, a tiny weed that is often used for plant research because it is very easy to grow and its genetic code is well mapped out. When this gene was inserted into tomato and tobacco cells (see RNA interference), the cells were able to withstand environmental stresses like salt, drought, cold and heat, far more than ordinary cells. If these preliminary results prove successful in larger trials, then At-DBF2 genes can help in engineering crops that can better withstand harsh environments (32). Researchers have also created transgenic rice plants that are resistant to rice yellow mottle virus (RYMV). In Africa, this virus destroys majority of the rice crops and makes the surviving plants more susceptible to fungal infections (33).


          


          Increased nutritional qualities of food crops


          Proteins in foods may be modified to increase their nutritional qualities. Proteins in legumes and cereals may be transformed to provide the amino acids needed by human beings for a balanced diet (34). A good example is the work of Professors Ingo Potrykus and Peter Beyer on the so-called Goldenrice(discussed below).


          


          Improved taste, texture or appearance of food


          Modern biotechnology can be used to slow down the process of spoilage so that fruit can ripen longer on the plant and then be transported to the consumer with a still reasonable shelf life. This improves the taste, texture and appearance of the fruit. More importantly, it could expand the market for farmers in developing countries due to the reduction in spoilage.


          The first genetically modified food product was a tomato which was transformed to delay its ripening (35). Researchers in Indonesia, Malaysia, Thailand, Philippines and Vietnam are currently working on delayed-ripening papaya in collaboration with the University of Nottingham and Zeneca (36).


          Biotechnology in cheese production: enzymes produced by micro-organisms provide an alternative to animal rennet  a cheese coagulant - and an alternative supply for cheese makers. This also eliminates possible public concerns with animal-derived material, although there is currently no plans to develop synthetic milk, thus making this argument less compelling. Enzymes offer an animal-friendly alternative to animal rennet. While providing comparable quality, they are theoretically also less expensive.


          About 85 million tons of wheat flour is used every year to bake bread. By adding an enzyme called maltogenic amylase to the flour, bread stays fresher longer. Assuming that 10-15% of bread is thrown away, if it could just stay fresh another 57 days then 2 million tons of flour per year would be saved. That corresponds to 40% of the bread consumed in a country such as the USA. This means more bread becomes available with no increase in input. In combination with other enzymes, bread can also be made bigger, more appetizing and better in a range of ways.


          


          Reduced dependence on fertilizers, pesticides and other agrochemicals


          Most of the current commercial applications of modern biotechnology in agriculture are on reducing the dependence of farmers on agrochemicals. For example, Bacillus thuringiensis (Bt) is a soil bacterium that produces a protein with insecticidal qualities. Traditionally, a fermentation process has been used to produce an insecticidal spray from these bacteria. In this form, the Bt toxin occurs as an inactive protoxin, which requires digestion by an insect to be effective. There are several Bt toxins and each one is specific to certain target insects. Crop plants have now been engineered to contain and express the genes for Bt toxin, which they produce in its active form. When a susceptible insect ingests the transgenic crop cultivar expressing the Bt protein, it stops feeding and soon thereafter dies as a result of the Bt toxin binding to its gut wall. Bt corn is now commercially available in a number of countries to control corn borer (a lepidopteran insect), which is otherwise controlled by spraying (a more difficult process).


          Crops have also been genetically engineered to acquire tolerance to broad-spectrum herbicide. The lack of cost-effective herbicides with broad-spectrum activity and no crop injury was a consistent limitation in crop weed management. Multiple applications of numerous herbicides were routinely used to control a wide range of weed species detrimental to agronomic crops. Weed management tended to rely on preemergence  that is, herbicide applications were sprayed in response to expected weed infestations rather than in response to actual weeds present. Mechanical cultivation and hand weeding were often necessary to control weeds not controlled by herbicide applications. The introduction of herbicide tolerant crops has the potential of reducing the number of herbicide active ingredients used for weed management, reducing the number of herbicide applications made during a season, and increasing yield due to improved weed management and less crop injury. Transgenic crops that express tolerance to glyphosate, glufosinate and bromoxynil have been developed. These herbicides can now be sprayed on transgenic crops without inflicting damage on the crops while killing nearby weeds (37).


          From 1996 to 2001, herbicide tolerance was the most dominant trait introduced to commercially available transgenic crops, followed by insect resistance. In 2001, herbicide tolerance deployed in soybean, corn and cotton accounted for 77% of the 626,000 square kilometres planted to transgenic crops; Bt crops accounted for 15%; and "stacked genes" for herbicide tolerance and insect resistance used in both cotton and corn accounted for 8% (38).


          


          Production of novel substances in crop plants


          Biotechnology is being applied for novel uses other than food. For example, oilseed can be modified to produce fatty acids for detergents, substitute fuels and petrochemicals. Potatos, tomatos, rice, tobacco, lettuce, safflowers, and other plants have been genetically-engineered to produce insulin and certain vaccines. If future clinical trials prove successful, the advantages of edible vaccines would be enormous, especially for developing countries. The transgenic plants may be grown locally and cheaply. Homegrown vaccines would also avoid logistical and economic problems posed by having to transport traditional preparations over long distances and keeping them cold while in transit. And since they are edible, they will not need syringes, which are not only an additional expense in the traditional vaccine preparations but also a source of infections if contaminated. In the case of insulin grown in transgenic plants, it is well-established that the gastrointestinal system breaks the protein down therefore this could not currently be administered as an edible protein. However, it might be produced at significantly lower cost than insulin produced in costly, bioreactors. For example, Calgary, Canada-based SemBioSys Genetics, Inc. reports that its safflower-produced insulin will reduce unit costs by over 25% or more and reduce the capital costs associated with building a commercial-scale insulin manufacturing facility by approximately over $100 million compared to traditional biomanufacturing facilities.


          


          Criticism


          There is another side to the agricultural biotechnology issue however. It includes increased herbicide usage and resultant herbicide resistance, "super weeds," residues on and in food crops, genetic contamination of non-GM crops which hurt organic and conventional farmers, damage to wildlife from glyphosate, etc.


          


          Biological engineering


          Biotechnological engineering or biological engineering is a branch of engineering that focuses on biotechnologies and biological science. It includes different disciplines such as biochemical engineering, biomedical engineering, bio-process engineering, biosystem engineering and so on. Because of the novelty of the field, the definition of a bioengineer is still undefined. However, in general it is an integrated approach of fundamental biological sciences and traditional engineering principles.


          Bioengineers are often employed to scale up bio processes from the laboratory scale to the manufacturing scale. Moreover, as with most engineers, they often deal with management, economic and legal issues. Since patents and regulation (e.g. FDA regulation in the U.S.) are very important issues for biotech enterprises, bioengineers are often required to have knowledge related to these issues.


          The increasing number of biotech enterprises is likely to create a need for bioengineers in the years to come. Many universities throughout the world are now providing programs in bioengineering and biotechnology (as independent programs or specialty programs within more established engineering fields)..


          Notable researchers and individuals


          
            	Canada: Frederick Banting, Lap-Chee Tsui, Tak Wah Mak, Lorne Babiuk


            	Europe: Paul Nurse, Jacques Monod, Francis Crick


            	Finland: Leena Palotie


            	Iceland: Kari Stefansson


            	India: Kiran Mazumdar-Shaw ( Biocon)


            	Ireland: Timothy O'Brien, Dermot P Kelleher


            	Mexico: Francisco Bolvar Zapata, Luis Herrera-Estrella


            	U.S.: David Botstein, Craig Venter, Sydney Brenner, Eric Lander, Leroy Hood, Robert Langer, James J. Collins, Roger Beachy, Herbert Boyer, Michael West, Thomas Okarma, James D. Watson
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          Birds ( class Aves) are bipedal, endothermic ( warm-blooded), vertebrate animals that lay eggs. There are around 10,000 living species, making them the most diverse tetrapod vertebrates. They inhabit ecosystems across the globe, from the Arctic to the Antarctic. Birds range in size from the 5cm (2in) Bee Hummingbird to the 2.7m (9ft) Ostrich. The fossil record indicates that birds evolved from theropod dinosaurs during the Jurassic period, around 150200 Ma (million years ago), and the earliest known bird is the Late Jurassic Archaeopteryx, c 155150 Ma. Most paleontologists regard birds as the only clade of dinosaurs that survived the CretaceousTertiary extinction event approximately 65.5 Ma.


          Modern birds are characterised by feathers, a beak with no teeth, the laying of hard-shelled eggs, a high metabolic rate, a four-chambered heart, and a lightweight but strong skeleton. All birds have forelimbs modified as wings and most can fly, with some exceptions including ratites, penguins, and a number of diverse endemic island species. Birds also have unique digestive and respiratory systems that are highly adapted for flight. Some birds, especially corvids and parrots, are among the most intelligent animal species; a number of bird species have been observed manufacturing and using tools, and many social species exhibit cultural transmission of knowledge across generations.


          Many species undertake long distance annual migrations, and many more perform shorter irregular movements. Birds are social; they communicate using visual signals and through calls and songs, and participate in social behaviours including cooperative breeding and hunting, flocking, and mobbing of predators. The vast majority of bird species are socially monogamous, usually for one breeding season at a time, sometimes for years, but rarely for life. Other species have breeding systems that are polygynous ("many females") or, rarely, polyandrous ("many males"). Eggs are usually laid in a nest and incubated by the parents. Most birds have an extended period of parental care after hatching.


          Many species are of economic importance, mostly as sources of food acquired through hunting or farming. Some species, particularly songbirds and parrots, are popular as pets. Other uses include the harvesting of guano (droppings) for use as a fertiliser. Birds figure prominently in all aspects of human culture from religion to poetry to popular music. About 120130 species have become extinct as a result of human activity since the 17th century, and hundreds more before then. Currently about 1,200 species of birds are threatened with extinction by human activities, though efforts are underway to protect them.


          


          Evolution and taxonomy
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          The first classification of birds was developed by Francis Willughby and John Ray in their 1676 volume Ornithologiae. Carolus Linnaeus modified that work in 1758 to devise the taxonomic classification system currently in use. Birds are categorised as the biological class Aves in Linnaean taxonomy. Phylogenetic taxonomy places Aves in the dinosaur clade Theropoda. Aves and a sister group, the clade Crocodilia, together are the sole living members of the reptile clade Archosauria. Phylogenetically, Aves is commonly defined as all descendants of the most recent common ancestor of modern birds and Archaeopteryx lithographica. Archaeopteryx, from the Kimmeridgian stage of the Late Jurassic (some 155150 million years ago), is the earliest known bird under this definition. Others, including Jacques Gauthier and adherents of the Phylocode system, have defined Aves to include only the modern bird groups, excluding most groups known only from fossils, and assigning them, instead, to the Avialae in part to avoid the uncertainties about the placement of Archaeopteryx in relation to animals traditionally thought of as theropod dinosaurs.


          All modern birds lie within the subclass Neornithes, which has two subdivisions: the Paleognathae, containing mostly flightless birds like ostriches, and the wildly diverse Neognathae, containing all other birds. These two subdivisions are often given the rank of superorder, although Livezey & Zusi assigned them "cohort" rank. Depending on the taxonomic viewpoint, the number of known living bird species varies anywhere from 9,800 to 10,050.


          


          Dinosaurs and the origin of birds
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          Fossil evidence and intensive biological analyses have demonstrated beyond any reasonable doubt that birds are theropod dinosaurs. More specifically, they are members of Maniraptora, a group of theropods which includes dromaeosaurs and oviraptorids, among others. As scientists discover more non-avian theropods that are closely related to birds, the previously clear distinction between non-birds and birds has become blurred. Recent discoveries in the Liaoning Province of northeast China, which demonstrate that many small theropod dinosaurs had feathers, contribute to this ambiguity.


          The consensus view in contemporary paleontology is that the birds, Aves, are the closest relatives of the deinonychosaurs, which include dromaeosaurids and troodontids. Together, these three form a group called Paraves. The basal dromaeosaur Microraptor has features which may have enabled it to glide or fly. The most basal deinonychosaurs are very small. This evidence raises the possibility that the ancestor of all paravians may have been arboreal, and/or may have been able to glide.


          The Late Jurassic Archaeopteryx is well-known as one of the first transitional fossils to be found and it provided support for the theory of evolution in the late 19th century. Archaeopteryx has clearly reptilian characters: teeth, clawed fingers, and a long, lizard-like tail, but it has finely preserved wings with flight feathers identical to those of modern birds. It is not considered a direct ancestor of modern birds, but is the oldest and most primitive member of Aves or Avialae, and it is probably closely related to the real ancestor. It has even been suggested that Archaeopteryx was a dinosaur that was no more closely related to birds than were other dinosaur groups, and that Avimimus was more likely to be the ancestor of all birds than Archaeopteryx.


          


          Alternative theories and controversies


          There have been many controversies in the study of the origin of birds. Early disagreements included whether birds evolved from dinosaurs or more primitive archosaurs. Within the dinosaur camp there were disagreements as to whether ornithischian or theropod dinosaurs were the more likely ancestors. Although ornithischian (bird-hipped) dinosaurs share the hip structure of modern birds, birds are thought to have originated from the saurischian (lizard-hipped) dinosaurs, and therefore evolved their hip structure independently. In fact, a bird-like hip structure evolved a third time among a peculiar group of theropods known as the Therizinosauridae.


          Scientists Larry Martin and Alan Feduccia believe that birds are not dinosaurs, but that birds evolved from early archosaurs like Longisquama. The majority of their publications argued that the similarities between birds and maniraptoran dinosaurs were convergent, and that the two were unrelated. In the late 1990s the evidence that birds were maniraptorans became almost indisputable, so Martin and Feduccia adopted a modified version of a hypothesis by dinosaur artist Gregory S. Paul; where maniraptorans are secondarily flightless birds but, in their version, birds evolved directly from Longisquama. Thus birds are still not dinosaurs, but neither are most of the known species that are currently classified as theropod dinosaurs. Maniraptorans are, instead, flightless, archosaurian, birds. This theory is contested by most paleontologists. The features cited as evidence of flightlessness are interpreted by mainstream paleontologists as exaptations, or "pre-adaptations", that maniraptorans inherited from their common ancestor with birds.


          Protoavis texensis, was described in 1991 as a bird older than Archaeopteryx. Critics have indicated that the fossil is poorly preserved, extensively reconstructed, and may be a chimera (made up of fossilized bones from several different kinds of animals). The braincase is most likely that of a very early coelurosaur
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          Birds diversified into a wide variety of forms during the Cretaceous Period. Many groups retained primitive characteristics, such as clawed wings and teeth, though the latter were lost independently in a number of bird groups, including modern birds (Neornithes). While the earliest forms, such as Archaeopteryx and Jeholornis, retained the long bony tails of their ancestors, the tails of more advanced birds were shortened with the advent of the pygostyle bone in the clade Pygostylia.


          The first large, diverse lineage of short-tailed birds to evolve were the Enantiornithes, or "opposite birds", so named because the construction of their shoulder bones was in reverse to that of modern birds. Enantiornithes occupied a wide array of ecological niches, from sand-probing shorebirds and fish-eaters to tree-dwelling forms and seed-eaters. More advanced lineages also specialised in eating fish, like the superficially gull-like subclass of Ichthyornithes ("fish birds"). One order of Mesozoic seabirds, the Hesperornithiformes, became so well adapted to hunting fish in marine environments that they lost the ability to fly and became primarily aquatic. Despite their extreme specialisations, the Hesperornithiformes represent some of the closest relatives of modern birds.


          


          Radiation of modern birds


          Containing all modern birds, the subclass Neornithes is, due to the discovery of Vegavis, now known to have evolved into some basic lineages by the end of the Cretaceous and is split into two superorders, the Paleognathae and Neognathae. The paleognaths include the tinamous of Central and South America and the ratites. The basal divergence from the remaining Neognathes was that of the Galloanserae, the superorder containing the Anseriformes ( ducks, geese, swans and screamers) and the Galliformes (the pheasants, grouse, and their allies, together with the mound builders and the guans and their allies). The dates for the splits are much debated by scientists. It is agreed that the Neornithes evolved in the Cretaceous, and that the split between the Galloanseri from other Neognathes occurred before the KT extinction event, but there are different opinions about whether the radiation of the remaining Neognathes occurred before or after the extinction of the other dinosaurs. This disagreement is in part caused by a divergence in the evidence; molecular dating suggests a Cretaceous radiation, while fossil evidence supports a Tertiary radiation. Attempts to reconcile the molecular and fossil evidence have proved controversial.


          The classification of birds is a contentious issue. Sibley and Ahlquist's Phylogeny and Classification of Birds (1990) is a landmark work on the classification of birds, although it is frequently debated and constantly revised. Most evidence seems to suggest that the assignment of orders is accurate, but scientists disagree about the relationships between the orders themselves; evidence from modern bird anatomy, fossils and DNA have all been brought to bear on the problem, but no strong consensus has emerged. More recently, new fossil and molecular evidence is providing an increasingly clear picture of the evolution of modern bird orders.


          


          Modern bird orders


          
            
              	
                
                  
                


                
                  
                    	Neornithes

                    	
                      
                        
                          	Paleognathae

                          	
                            
                              
                                	


                                	
                                  Struthioniformes

                                
                              


                              
                                	

                              


                              
                                	


                                	
                                  Tinamiformes

                                
                              


                              
                                	

                              

                            

                          
                        


                        
                          	

                        


                        
                          	 Neognathae

                          	
                            
                              
                                	

                                	
                                  Other birds

                                
                              


                              
                                	

                              


                              
                                	Galloanserae

                                	
                                  
                                    
                                      	


                                      	
                                        Anseriformes

                                      
                                    


                                    
                                      	

                                    


                                    
                                      	


                                      	
                                        Galliformes

                                      
                                    


                                    
                                      	

                                    

                                  

                                
                              


                              
                                	

                              

                            

                          
                        


                        
                          	

                        

                      

                    
                  


                  
                    	

                  

                


                
                  Basal divergences of modern birds

                  based on Sibley-Ahlquist taxonomy
                

              
            

          


          This is a list of the taxonomic orders in the subclass Neornithes, or modern birds. This list uses the traditional classification (the so-called Clements order), revised by the Sibley-Monroe classification. The list of birds gives a more detailed summary of the orders, including families.


          Subclass Neornithes

          Paleognathae:


          
            	Struthioniformesostriches, emus, kiwis, and allies


            	Tinamiformestinamous

          


          Neognathae:


          
            	Anseriformeswaterfowl


            	Galliformesfowl


            	Charadriiformesgulls, button-quails, plovers and allies


            	Gaviiformesloons


            	Podicipediformesgrebes


            	Procellariiformesalbatrosses, petrels, and allies


            	Sphenisciformespenguins


            	Pelecaniformes pelicans and allies


            	Phaethontiformestropicbirds


            	Ciconiiformes storks and allies


            	CathartiformesNew World vultures


            	Phoenicopteriformesflamingos


            	Falconiformesfalcons, eagles, hawks and allies


            	Gruiformes cranes and allies


            	Pteroclidiformessandgrouse


            	Columbiformesdoves and pigeons


            	Psittaciformesparrots and allies


            	Cuculiformes cuckoos and turacos


            	Opisthocomiformes hoatzin


            	Strigiformesowls


            	Caprimulgiformes nightjars and allies


            	Apodiformesswifts and hummingbirds


            	Coraciiformes kingfishers and allies


            	Piciformeswoodpeckers and allies


            	Trogoniformestrogons


            	Coliiformesmousebirds


            	Passeriformespasserines

          


          The radically different Sibley-Monroe classification ( Sibley-Ahlquist taxonomy), based on molecular data, found widespread adoption in a few aspects, as recent molecular, fossil, and anatomical evidence supported the Galloanserae for example.


          


          Distribution
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          Birds live and breed in most terrestrial habitats and on all seven continents, reaching their southern extreme in the Snow Petrel's breeding colonies up to 440kilometres (270mi) inland in Antarctica. The highest bird diversity occurs in tropical regions. It was earlier thought that this high diversity was the result of higher speciation rates in the tropics, however recent studies found higher speciation rates in the high latitudes that were offset by greater extinction rates than in the tropics. Several families of birds have adapted to life both on the world's oceans and in them, with some seabird species coming ashore only to breed and some penguins have been recorded diving up to 300metres (980ft).


          Many bird species have established breeding populations in areas to which they have been introduced by humans. Some of these introductions have been deliberate; the Ring-necked Pheasant, for example, has been introduced around the world as a game bird. Others have been accidental, such as the establishment of wild Monk Parakeets in several North American cities after their escape from captivity. Some species, including Cattle Egret, Yellow-headed Caracara and Galah, have spread naturally far beyond their original ranges as agricultural practices created suitable new habitat.


          


          Anatomy
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          Compared with other vertebrates, birds have a body plan that shows many unusual adaptations, mostly to facilitate flight.


          The skeleton consists of very lightweight bones. They have large air-filled cavities (called pneumatic cavities) which connect with the respiratory system. The skull bones are fused and do not show cranial sutures. The orbits are large and separated by a bony septum. The spine has cervical, thoracic, lumbar and caudal regions with the number of cervical (neck) vertebrae highly variable and especially flexible, but movement is reduced in the anterior thoracic vertebrae and absent in the later vertebrae. The last few are fused with the pelvis to form the synsacrum. The ribs are flattened and the sternum is keeled for the attachment of flight muscles except in the flightless bird orders. The forelimbs are modified into wings.


          Like the reptiles, birds are primarily uricotelic, that is, their kidneys extract nitrogenous wastes from their bloodstream and excrete it as uric acid instead of urea or ammonia. Uric acid is excreted along with feces as a semisolid waste since birds do not have a separate bladder or uretral opening. However, birds such as hummingbirds can be facultatively ammonotelic, excreting most of the nitrogenous wastes as ammonia. They also excrete creatine, rather than creatinine like mammals. This material, as well as the output of the intestines, emerges from the bird's cloaca. The cloaca is a multi-purpose opening: waste is expelled through it, birds mate by joining cloaca, and females lay eggs from it. In addition, many species of birds regurgitate pellets. The digestive system of birds is unique, with a crop for storage and a gizzard that contains swallowed stones for grinding food to compensate for the lack of teeth. Most birds are highly adapted for rapid digestion to aid with flight. Some migratory birds have the additional ability to reduce parts of the intestines prior to migration.


          Birds have one of the most complex respiratory systems of all animal groups. Upon inhalation, 75% of the fresh air bypasses the lungs and flows directly into a posterior air sac which extends from the lungs and connects with air spaces in the bones and fills them with air. The other 25% of the air goes directly into the lungs. When the bird exhales, the used air flows out of the lung and the stored fresh air from the posterior air sac is simultaneously forced into the lungs. Thus, a bird's lungs receive a constant supply of fresh air during both inhalation and exhalation. Sound production is achieved using the syrinx, a muscular chamber with several tympanic membranes which is situated at the lower end of the trachea, from where it separates. The bird's heart has four chambers and the right aortic arch gives rise to systemic circulation (unlike in the mammals where the left arch is involved). The postcava receives blood from the limbs via the renal portal system. Unlike in mammals, the red blood cells in birds have a nucleus.


          The nervous system is large relative to the bird's size. The most developed part of the brain is the one that controls the flight-related functions, while the cerebellum coordinates movement and the cerebrum controls behaviour patterns, navigation, mating and nest building. Most birds have a poor sense of smell with notable exceptions including kiwis, New World vultures and tubenoses. The avian visual system is usually highly developed. Water birds have special flexible lenses, allowing accommodation for vision in air and water. Some species also have dual fovea. Birds are tetrachromatic, possessing ultraviolet (UV) sensitive cone cells in the eye as well as green, red and blue ones. This allows them to perceive ultraviolet light, which is involved in courtship. Many birds show plumage patterns in ultraviolet that are invisible to the human eye; some birds whose sexes appear similar to the naked eye are distinguished by the presence of ultraviolet reflective patches on their feathers. Male Blue Tits have an ultraviolet reflective crown patch which is displayed in courtship by posturing and raising of their nape feathers. Ultraviolet light is also used in foragingkestrels have been shown to search for prey by detecting the UV reflective urine trail marks left on the ground by rodents. The eyelids of a bird are not used in blinking. Instead the eye is lubricated by the nictitating membrane, a third eyelid that moves horizontally. The nictitating membrane also covers the eye and acts as a contact lens in many aquatic birds. The bird retina has a fan shaped blood supply system called the pecten. Most birds cannot move their eyes, although there are exceptions, such as the Great Cormorant. Birds with eyes on the sides of their heads have a wide visual field, while birds with eyes on the front of their heads, such as owls, have binocular vision and can estimate the depth of field. The avian ear lacks external pinnae but is covered by feathers, although in some birds, such as the Asio, Bubo and Otus owls, these feathers form tufts which resemble ears. The inner ear has a cochlea, but it is not spiral as in mammals.


          A few species are able to use chemical defenses against predators; some Procellariiformes can eject an unpleasant oil against an aggressor, and some species of pitohuis from New Guinea secrete a powerful neurotoxin in their skin and feathers.


          Birds have two sexes: male and female. Birds' sex is determined by Z and W sex chromosomes, rather than the X and Y chromosomes seen in mammals. Males carry two Z chromosomes (ZZ), and females carry a W chromosome and a Z chromosome (WZ). In nearly all species, an individual's sex is determined at fertilization. However, one recent study demonstrated temperature-dependent sex determination among Australian Brush-turkeys, for which higher temperatures during incubation resulted in a higher female-to-male sex ratio.


          


          Feathers and plumage
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          Feathers are a feature unique to birds. They facilitate flight, provide insulation that aids in thermoregulation, and are used in display, camouflage, and signaling. There are several types of feathers, each serving its own set of purposes. Feathers are epidermal growths attached to the skin and arise only in specific tracts of skin called pterylae. The distribution pattern of these feather tracts (pterylosis) is used in taxonomy and systematics. The arrangement and appearance of feathers on the body, called plumage, may vary within species by age, social status, and sex.


          Plumage is regularly moulted; the standard plumage of a bird that has moulted after breeding is known as the "non-breeding" plumage, or  in the Humphrey-Parkes terminology  "basic" plumage; breeding plumages or variations of the basic plumage are known under the Humphrey-Parkes system as "alternate" plumages. Moulting is annual in most species, although some may have two moults a year, and large birds of prey may moult only once every few years. Moulting patterns vary across species. Some drop and regrow wing flight feathers, starting sequentially from the outermost feathers and progressing inwards (centripetal), while others replace feathers starting from the innermost ones (centrifugal). A small number of species, such as ducks and geese, lose all of their flight feathers at once, temporarily becoming flightless. Centripetal moults of tail feathers are seen for example in the Phasianidae. Centrifugal moult is seen, for instance, in the tail feathers of woodpeckers and treecreepers, although it begins with the second innermost pair of tail-feathers and finishes with the central pair of feathers so that the bird maintains a functional climbing tail. The general pattern seen in passerines is that the primaries are replaced outward, secondaries inward, and the tail from centre outward. Before nesting, the females of most bird species gain a bare brood patch by losing feathers close to the belly. The skin there is well supplied with blood vessels and helps the bird in incubation.


          Feathers require maintenance and birds preen or groom them daily, spending an average of around 9% of their daily time on this. The bill is used to brush away foreign particles and to apply waxy secretions from the uropygial gland; these secretions protect the feathers' flexibility and act as an antimicrobial agent, inhibiting the growth of feather-degrading bacteria. This may be supplemented with the secretions of formic acid from ants, which birds receive through a behaviour known as anting, to remove feather parasites.


          


          Scales


          The scales of birds are composed of the same keratin as beaks, claws, and spurs. They are found mainly on the toes and metatarsus, but may be found further up on the ankle in some birds. Most bird scales do not overlap significantly, except in the cases of kingfishers and woodpeckers.


          Bird embryos begin development with smooth skin. On the feet, the corneum, or outermost layer, of this skin may keratinize, thicken and form scales. These scales can be organized into;


          
            	Cancella - minute scales which are really just a thickening and hardening of the skin, crisscrossed with shallow grooves.


            	Reticula - small but distinct, separate, scales. Found on the lateral and medial surfaces (sides) of the chicken metatarsus.


            	Scutella - scales that are not quite as large as scutes, such as those found on the caudal, or hind part, of the chicken metatarsus.


            	Scutes - the largest scales, usually on the anterior surface of the metatarsus and dorsal surface of the toes.

          


          The rows of scutes on the anterior of the metatarsus can be called an acrometatarsium or acrotarsium.


          Feathers can be intermixed with scales on some birds' feet. Feather follicles can lie between scales or even directly beneath them, in the deeper dermis layer of the skin. In this last case, feathers may emerge directly through scales, and be encircled at the plane of emergence entirely by the keratin of the scale.


          The scales of birds are thought to be homologous to those of reptiles and mammals.


          


          Flight
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          Most birds can fly, which distinguishes them from almost all other vertebrates. Flight is the primary means of locomotion for most bird species and is used for breeding, feeding, and predator avoidance and escape. Birds have various adaptations for flight, including a lightweight skeleton, two large flight muscles (the pectoralisaccounting for 15% of the total mass of the birdand the supracoracoideus), and a modified forelimb ( wing) that serves as an aerofoil. Wing shape and size generally determine a bird species' type of flight; many birds combine powered, flapping flight with less energy-intensive soaring flight. About 60 extant bird species are flightless, as were many extinct birds. Flightlessness often arises in birds on isolated islands, probably due to limited resources and the absence of land predators. Though flightless, penguins use similar musculature and movements to "fly" through the water, as do auks, shearwaters and dippers.


          


          Behaviour


          Most birds are diurnal, but some birds, such as many species of owls and nightjars, are nocturnal or crepuscular (active during twilight hours), and many coastal waders feed when the tides are appropriate, by day or night.


          


          Diet and feeding
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          Birds' diets are varied and often include nectar, fruit, plants, seeds, carrion, and various small animals, including other birds. Because birds have no teeth, their digestive system is adapted to process unmasticated food items that are swallowed whole.


          Birds that employ many strategies to obtain food or feed on a variety of food items are called generalists, while others that concentrate time and effort on specific food items or have a single strategy to obtain food are considered specialists. Birds' feeding strategies vary by species. Many birds glean for insects, invertebrates, fruit, or seeds. Some hunt insects by suddenly attacking from a branch. Nectar feeders such as hummingbirds, sunbirds, lories, and lorikeets amongst others have specially adapted brushy tongues and in many cases bills designed to fit co-adapted flowers. Kiwis and shorebirds with long bills probe for invertebrates; shorebirds' varied bill lengths and feeding methods result in the separation of ecological niches. Loons, diving ducks, penguins and auks pursue their prey underwater, using their wings or feet for propulsion, while aerial predators such as sulids, kingfishers and terns plunge dive after their prey. Flamingos, three species of prion, and some ducks are filter feeders. Geese and dabbling ducks are primarily grazers. Some species, including frigatebirds, gulls, and skuas, engage in kleptoparasitism, stealing food items from other birds. Kleptoparasitism is thought to be a supplement to food obtained by hunting, rather than a significant part of any species' diet; a study of Great Frigatebirds stealing from Masked Boobies estimated that the frigatebirds stole at most 40% of their food and on average stole only 5%. Other birds are scavengers; some of these, like vultures, are specialised carrion eaters, while others, like gulls, corvids, or other birds of prey, are opportunists.


          


          Migration


          Many bird species migrate to take advantage of global differences of seasonal temperatures, therefore optimising availability of food sources and breeding habitat. These migrations vary among the different groups. Many landbirds, shorebirds, and waterbirds undertake annual long distance migrations, usually triggered by the length of daylight as well as weather conditions. These birds are characterised by a breeding season spent in the temperate or arctic/antarctic regions and a non-breeding season in the tropical regions or opposite hemisphere. Before migration, birds substantially increase body fats and reserves and reduce the size of some of their organs. Migration is highly demanding energetically, particularly as birds need to cross deserts and oceans without refuelling. Landbirds have a flight range of around 2,500km (1,600mi) and shorebirds can fly up to 4,000km (2,500mi), although the Bar-tailed Godwit is capable of non-stop flights of up to 10,200km (6,300mi). Seabirds also undertake long migrations, the longest annual migration being those of Sooty Shearwaters, which nest in New Zealand and Chile and spend the northern summer feeding in the North Pacific off Japan, Alaska and California, an annual round trip of 64,000km (39,800mi). Other seabirds disperse after breeding, travelling widely but having no set migration route. Albatrosses nesting in the Southern Ocean often undertake circumpolar trips between breeding seasons.
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          Some bird species undertake shorter migrations, travelling only as far as is required to avoid bad weather or obtain food. Irruptive species such as the boreal finches are one such group and can commonly be found at a location in one year and absent the next. This type of migration is normally associated with food availability. Species may also travel shorter distances over part of their range, with individuals from higher latitudes travelling into the existing range of conspecifics; others undertake partial migrations, where only a fraction of the population, usually females and subdominant males, migrates. Partial migration can form a large percentage of the migration behaviour of birds in some regions; in Australia, surveys found that 44% of non-passerine birds and 32% of passerines were partially migratory. Altitudinal migration is a form of short distance migration in which birds spend the breeding season at higher altitudes elevations and move to lower ones during suboptimal conditions. It is most often triggered by temperature changes and usually occurs when the normal territories also become inhospitable due to lack of food. Some species may also be nomadic, holding no fixed territory and moving according to weather and food availability. Parrots as a family are overwhelmingly neither migratory nor sedentary but considered to either be dispersive, irruptive, nomadic or undertake small and irregular migrations.


          The ability of birds to return to precise locations across vast distances has been known for some time; in an experiment conducted in the 1950s a Manx Shearwater released in Boston returned to its colony in Skomer, Wales within 13 days, a distance of 5,150km (3,200mi). Birds navigate during migration using a variety of methods. For diurnal migrants, the sun is used to navigate by day, and a stellar compass is used at night. Birds that use the sun compensate for the changing position of the sun during the day by the use of an internal clock. Orientation with the stellar compass depends on the position of the constellations surrounding Polaris. These are backed up in some species by their ability to sense the Earth's geomagnetism through specialised photoreceptors.


          


          Communication
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          Birds communicate using primarily visual and auditory signals. Signals can be interspecific (between species) and intraspecific (within species).


          Birds sometimes use plumage to assess and assert social dominance, to display breeding condition in sexually selected species, or to make threatening displays, as in the Sunbittern's mimicry of a large predator to ward off hawks and protect young chicks. Variation in plumage also allows for the identification of birds, particularly between species. Visual communication among birds may also involve ritualised displays, which have developed from non-signalling actions such as preening, the adjustments of feather position, pecking, or other behaviour. These displays may signal aggression or submission or may contribute to the formation of pair-bonds. The most elaborate displays occur during courtship, where "dances" are often formed from complex combinations of many possible component movements; males' breeding success may depend on the quality of such displays.


          Bird calls and songs, which are produced in the syrinx, are the major means by which birds communicate with sound. This communication can be very complex; some species can operate the two sides of the syrinx independently, allowing the simultaneous production of two different songs. Calls are used for a variety of purposes, including mate attraction, evaluation of potential mates, bond formation, the claiming and maintenance of territories, the identification of other individuals (such as when parents look for chicks in colonies or when mates reunite at the start of breeding season), and the warning of other birds of potential predators, sometimes with specific information about the nature of the threat. Some birds also use mechanical sounds for auditory communication. The Coenocorypha snipes of New Zealand drive air through their feathers, woodpeckers drum territorially, and Palm Cockatoos use tools to drum.


          


          Flocking and other associations
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          While some birds are essentially territorial or live in small family groups, other birds may form large flocks. The principal benefits of flocking are safety in numbers and increased foraging efficiency. Defence against predators is particularly important in closed habitats like forests, where ambush predation is common and multiple eyes can provide a valuable early warning system. This has led to the development of many mixed-species feeding flocks, which are usually composed of small numbers of many species; these flocks provide safety in numbers but reduce potential competition for resources. Costs of flocking include bullying of socially subordinate birds by more dominant birds and the reduction of feeding efficiency in certain cases.


          Birds sometimes also form associations with non-avian species. Plunge-diving seabirds associate with dolphins and tuna, which push shoaling fish towards the surface. Hornbills have a mutualistic relationship with Dwarf Mongooses, in which they forage together and warn each other of nearby birds of prey and other predators.



          


          Resting and roosting


          The high metabolic rates of birds during the active part of the day is supplemented by rest at other times. Sleeping birds often use a type of sleep known as vigilant sleep, where periods of rest are interspersed with quick eye-opening 'peeks', allowing them to be sensitive to disturbances and enable rapid escape from threats. Swifts have been widely believed to be able to sleep while flying; however, this has not been confirmed by experimental evidence. However, there may be certain kinds of sleep which are possible even when in flight. Some birds have also demonstrated the capacity to fall into slow-wave sleep one hemisphere of the brain at a time. The birds tend to exercise this ability depending upon its position relative to the outside of the flock. This may allow the eye opposite the sleeping hemisphere to remain vigilant for predators by viewing the outer margins of the flock. This adaptation is also known from marine mammals. Communal roosting is common because it lowers the loss of body heat and decreases the risks associated with predators. Roosting sites are often chosen with regard to thermoregulation and safety.


          Many sleeping birds bend their heads over their backs and tuck their bills in their back feathers, although others place their beaks among their breast feathers. Many birds rest on one leg, while some may pull up their legs into their feathers, especially in cold weather. Perching birds have a tendon locking mechanism that helps them hold on to the perch when they are asleep. Many ground birds, such as quails and pheasants, roost in trees. A few parrots of the genus Loriculus roost hanging upside down. Some hummingbirds go into a nightly state of torpor accompanied with a reduction of their metabolic rates. This physiological adaptation shows nearly a hundred other species, including owlet-nightjars, nightjars, and woodswallows. One species, the Common Poorwill, even enters a state of hibernation. Birds do not have sweat glands, but they may cool themselves by moving to shade, standing in water, panting, increasing their surface area, fluttering their throat or by using special behaviours like urohydrosis to cool themselves.


          


          Breeding


          


          Social systems


          
            [image: Red-necked Phalaropes have an unusual polyandrous mating system where males care for the eggs and chicks and brightly coloured females compete for males.]

            
              Red-necked Phalaropes have an unusual polyandrous mating system where males care for the eggs and chicks and brightly coloured females compete for males.
            

          


          Ninety-five percent of bird species are socially monogamous. These species pair for at least the length of the breeding season orin some casesfor several years or until the death of one mate. Monogamy allows for biparental care, which is especially important for species in which females require males' assistance for successful brood-rearing. Among many socially monogamous species, extra-pair copulation (infidelity) is common. Such behaviour typically occurs between dominant males and females paired with subordinate males, but may also be the result of forced copulation in ducks and other anatids. For females, possible benefits of extra-pair copulation include getting better genes for her offspring and insuring against the possibility of infertility in her mate. Males of species that engage in extra-pair copulations will closely guard their mates to ensure the parentage of the offspring that they raise.


          Other mating systems, including polygyny, polyandry, polygamy, polygynandry, and promiscuity, also occur. Polygamous breeding systems arise when females are able to raise broods without the help of males. Some species may use more than one system depending on the circumstances.


          Breeding usually involves some form of courtship display, typically performed by the male. Most displays are rather simple and involve some type of song. Some displays, however, are quite elaborate. Depending on the species, these may include wing or tail drumming, dancing, aerial flights, or communal lekking. Females are generally the ones that drive partner selection, although in the polyandrous phalaropes, this is reversed: plainer males choose brightly coloured females. Courtship feeding, billing and allopreening are commonly performed between partners, generally after the birds have paired and mated.


          


          Territories, nesting and incubation


          Many birds actively defend a territory from others of the same species during the breeding season; maintenance of territories protects the food source for their chicks. Species that are unable to defend feeding territories, such as seabirds and swifts, often breed in colonies instead; this is thought to offer protection from predators. Colonial breeders defend small nesting sites, and competition between and within species for nesting sites can be intense.
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          All birds lay amniotic eggs with hard shells made mostly of calcium carbonate. Hole and burrow nesting species tend to lay white or pale eggs, while open nesters lay camouflaged eggs. There are many exceptions to this pattern, however; the ground-nesting nightjars have pale eggs, and camouflage is instead provided by their plumage. Species that are victims of brood parasites have varying egg colours to improve the chances of spotting a parasite's egg, which forces female parasites to match their eggs to those of their hosts.


          Bird eggs are usually laid in a nest. Most species create somewhat elaborate nests, which can be cups, domes, plates, beds scrapes, mounds, or burrows. Some bird nests, however, are extremely primitive; albatross nests are no more than a scrape on the ground. Most birds build nests in sheltered, hidden areas to avoid predation, but large or colonial birdswhich are more capable of defencemay build more open nests. During nest construction, some species seek out plant matter from plants with parasite-reducing toxins to improve chick survival, and feathers are often used for nest insulation. Some bird species have no nests; the cliff-nesting Common Guillemot lays its eggs on bare rock, and male Emperor Penguins keep eggs between their body and feet. The absence of nests is especially prevalent in ground-nesting species where the newly hatched young are precocial.


          Incubation, which optimises temperature for chick development, usually begins after the last egg has been laid. In monogamous species incubation duties are often shared, whereas in polygamous species one parent is wholly responsible for incubation. Warmth from parents passes to the eggs through brood patches, areas of bare skin on the abdomen or breast of the incubating birds. Incubation can be an energetically demanding process; adult albatrosses, for instance, lose as much as 83grams (2.9oz) of body weight per day of incubation. The warmth for the incubation of the eggs of megapodes comes from the sun, decaying vegetation or volcanic sources. Incubation periods range from 10 days (in woodpeckers, cuckoos and passerine birds) to over 80 days (in albatrosses and kiwis).


          


          Parental care and fledging
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          At the time of their hatching, chicks range in development from helpless to independent, depending on their species. Helpless chicks are termed altricial, and tend to be born small, blind, immobile and naked; chicks that are mobile and feathered upon hatching are termed precocial. Altricial chicks need help thermoregulating and must be brooded for longer than precocial chicks. Chicks at neither of these extremes can be semi-precocial or semi-altricial.


          The length and nature of parental care varies widely amongst different orders and species. At one extreme, parental care in megapodes ends at hatching; the newly-hatched chick digs itself out of the nest mound without parental assistance and can fend for itself immediately. At the other extreme, many seabirds have extended periods of parental care, the longest being that of the Great Frigatebird, whose chicks take up to six months to fledge and are fed by the parents for up to an additional 14 months.
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          In some species, both parents care for nestlings and fledglings; in others, such care is the responsibility of only one sex. In some species, other members of the same speciesusually close relatives of the breeding pair, such as offspring from previous broodswill help with the raising of the young. Such alloparenting is particularly common among the Corvida, which includes such birds as the true crows, Australian Magpie and Fairy-wrens, but has been observed in species as different as the Rifleman and Red Kite. Among most groups of animals, male parental care is rare. In birds, however, it is quite commonmore so than in any other vertebrate class. Though territory and nest site defence, incubation, and chick feeding are often shared tasks, there is sometimes a division of labour in which one mate undertakes all or most of a particular duty.


          The point at which chicks fledge varies dramatically. The chicks of the Synthliboramphus murrelets, like the Ancient Murrelet, leave the nest the night after they hatch, following their parents out to sea, where they are raised away from terrestrial predators. Some other species, such as ducks, move their chicks away from the nest at an early age. In most species, chicks leave the nest just before, or soon after, they are able to fly. The amount of parental care after fledging varies; albatross chicks leave the nest on their own and receive no further help, while other species continue some supplementary feeding after fledging. Chicks may also follow their parents during their first migration.


          


          Brood parasites
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          Brood parasitism, in which an egg-layer leaves her eggs with another individual's brood, is more common among birds than any other type of organism. After a parasitic bird lays her eggs in another bird's nest, they are often accepted and raised by the host at the expense of the host's own brood. Brood parasites may be either obligate brood parasites, which must lay their eggs in the nests of other species because they are incapable of raising their own young, or non-obligate brood parasites, which sometimes lay eggs in the nests of conspecifics to increase their reproductive output even though they could have raised their own young. One hundred bird species, including honeyguides, icterids, estrildid finches and ducks, are obligate parasites, though the most famous are the cuckoos. Some brood parasites are adapted to hatch before their host's young, which allows them to destroy the host's eggs by pushing them out of the nest or to kill the host's chicks; this ensures that all food brought to the nest will be fed to the parasitic chicks.


          


          Ecology
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          Birds occupy a wide range of ecological positions. While some birds are generalists, others are highly specialised in their habitat or food requirements. Even within a single habitat, such as a forest, the niches occupied by different species of birds vary, with some species feeding in the forest canopy, others beneath the canopy, and still others on the forest floor. Forest birds may be insectivores, frugivores, and nectarivores. Aquatic birds generally feed by fishing, plant eating, and piracy or kleptoparasitism. Birds of prey specialise in hunting mammals or other birds, while vultures are specialised scavengers.


          Some nectar-feeding birds are important pollinators, and many frugivores play a key role in seed dispersal. Plants and pollinating birds often coevolve, and in some cases a flower's primary pollinator is the only species capable of reaching its nectar.


          Birds are often important to island ecology. Birds have frequently reached islands that mammals have not; on those islands, birds may fulfill ecological roles typically played by larger animals. For example, in New Zealand the moas were important browsers, as are the Kereru and Kokako today. Today the plants of New Zealand retain the defensive adaptations evolved to protect them from the extinct moa. Nesting seabirds may also affect the ecology of islands and surrounding seas, principally through the concentration of large quantities of guano, which may enrich the local soil and the surrounding seas.


          


          Relationship with humans
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          Since birds are highly visible and common animals, humans have had a relationship with them since the dawn of man. Sometimes, these relationships are mutualistic, like the cooperative honey-gathering among honeyguides and African peoples such as the Borana. Other times, they may be commensal, as when species such as the House Sparrow have benefited from human activities. Several bird species have become commercially significant agricultural pests, and some pose an aviation hazard. Human activities can also be detrimental, and have threatened numerous bird species with extinction.


          Birds can act as vectors for spreading diseases such as psittacosis, salmonellosis, campylobacteriosis, mycobacteriosis (avian tuberculosis), avian influenza (bird flu), giardiasis, and cryptosporidiosis over long distances. Some of these are zoonotic diseases that can also be transmitted to humans.


          


          Economic importance


          Domesticated birds raised for meat and eggs, called poultry, are the largest source of animal protein eaten by humans; in 2003, 76 million tons of poultry and 61 million tons of eggs were produced worldwide. Chickens account for much of human poultry consumption, though turkeys, ducks, and geese are also relatively common. Many species of birds are also hunted for meat. Bird hunting is primarily a recreational activity except in extremely undeveloped areas. The most important birds hunted in North and South America are waterfowl; other widely hunted birds include pheasants, wild turkeys, quail, doves, partridge, grouse, snipe, and woodcock. Muttonbirding is also popular in Australia and New Zealand. Though some hunting, such as that of muttonbirds, may be sustainable, hunting has led to the extinction or endangerment of dozens of species.


          Other commercially valuable products from birds include feathers (especially the down of geese and ducks), which are used as insulation in clothing and bedding, and seabird feces ( guano), which is a valuable source of phosphorus and nitrogen. The War of the Pacific, sometimes called the Guano War, was fought in part over the control of guano deposits.
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          Birds have been domesticated by humans both as pets and for practical purposes. Colourful birds, such as parrots and mynas, are bred in captivity or kept as pets, a practice that has led to the illegal trafficking of some endangered species. Falcons and cormorants have long been used for hunting and fishing, respectively. Messenger pigeons, used since at least 1 AD, remained important as recently as World War II. Today, such activities are more common either as hobbies, for entertainment and tourism, or for sports such as pigeon racing.


          Amateur bird enthusiasts (called birdwatchers, twitchers or, more commonly, birders) number in the millions. Many homeowners erect bird feeders near their homes to attract various species. Bird feeding has grown into a multimillion dollar industry; for example, an estimated 75% of households in Britain provide food for birds at some point during the winter.
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          Religion, folklore and culture


          Birds play prominent and diverse roles in folklore, religion, and popular culture. In religion, birds may serve as either messengers or priests and leaders for a deity, such as in the Make-make religion in which the Tangata manu of Easter Island served as chiefs, or as attendants, as in the case of Hugin and Munin, two Common Ravens who whispered news into the ears of the Norse god Odin. They may also serve as religious symbols, as when Jonah (Hebrew: יוֹנָה, dove) embodied the fright, passivity, mourning, and beauty traditionally associated with doves. Birds have themselves been deified, as in the case of the Common Peacock, which is perceived as Mother Earth by the Dravidians of India. Some birds have also been perceived as monsters, including the mythological Roc and the Māori's legendary Pouākai, a giant bird capable of snatching humans.


          Birds have been featured in culture and art since prehistoric times, when they were represented in early cave paintings. Birds were later used in religious or symbolic art and design, such as the magnificent Peacock Throne of the Mughal and Persian emperors. With the advent of scientific interest in birds, many paintings of birds were commissioned for books. Among the most famous of these bird artists was John James Audubon, whose paintings of North American birds were a great commercial success in Europe and who later lent his name to the National Audubon Society. Birds are also important figures in poetry; for example, Homer incorporated Nightingales into his Odyssey, and Catullus used a sparrow as an erotic symbol in his Catullus 2. The relationship between an albatross and a sailor is the central theme of Samuel Taylor Coleridge's The Rime of the Ancient Mariner, which led to the use of the term as a metaphor for a 'burden'. Other English metaphors derive from birds; vulture funds and vulture investors, for instance, take their name from the scavenging vulture.


          Perceptions of various bird species often vary across cultures. Owls are associated with bad luck, witchcraft, and death in parts of Africa, but are regarded as wise across much of Europe. Hoopoes were considered sacred in Ancient Egypt and symbols of virtue in Persia, but were thought of as thieves across much of Europe and harbingers of war in Scandinavia.


          


          Conservation
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          Though human activities have allowed the expansion of a few species, such as the Barn Swallow and European Starling, they have caused population decreases or extinction in many other species. Over a hundred bird species have gone extinct in historical times, although the most dramatic human-caused avian extinctions, eradicating an estimated 7501800 species, occurred during the human colonisation of Melanesian, Polynesian, and Micronesian islands. Many bird populations are declining worldwide, with 1,221 species listed as threatened by Birdlife International and the IUCN in 2007. The most commonly cited human threat to birds is habitat loss. Other threats include overhunting, accidental mortality due to structural collisions or long-line fishing bycatch, pollution (including oil spills and pesticide use), competition and predation from nonnative invasive species, and climate change. Governments and conservation groups work to protect birds, either by passing laws that preserve and restore bird habitat or by establishing captive populations for reintroductions. Such projects have produced some successes; one study estimated that conservation efforts saved 16 species of bird that would otherwise have gone extinct between 1994 and 2004, including the California Condor and Norfolk Island Green Parrot.
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          Bird migration refers to the regular seasonal journeys undertaken by many species of birds. Migrations include movements of varied distances made in response to changes in food availability, habitat or weather. These however are usually irregular or in only one direction and are termed variously as nomadism, invasions or irruptions. Migration is marked by its annual seasonality. In contrast, birds that are non-migratory are known as resident birds.


          


          General patterns
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          Many land birds migrate long distances. The most common pattern involves flying north to breed in the temperate or Arctic summer and returning to wintering grounds in warmer regions to the south.


          The primary advantage of migration is energetic. The longer days of the northern summer provide greater opportunities for breeding birds to feed their young. The extended daylight hours allow diurnal birds to produce larger clutches than related non-migratory species that remain in the tropics year-round. As the days shorten in autumn, the birds return to warmer regions where the available food supply varies little with the season.


          These advantages offset the high stress, energetic costs, and other risks of the migration. Predation can be heightened during migration; the Eleonora's Falcon which breeds on Mediterranean islands has a very late breeding season, coordinated with the autumn passage of southbound passerine migrants which it feeds to its young. A similar strategy is adopted by the Greater Noctule bat, which preys on nocturnal passerine migrants. The higher concentrations of migrating birds at stopover sites also make them prone to parasites and pathogens requiring a heightened immune response.


          Within a species not all populations may be migratory and this is termed as partial migration. Partial migration is very common in the southern continents; in Australia, 44% of non-passerine birds and 32% of passerine species were partially migratory. In some species the population at higher latitudes tend to be migratory and will often winter at lower latitude past the latitudes where other populations may be sedentary, with suitable wintering habitats already occupied, and this is termed as leap-frog migration. Within a population, there can also be different patterns of timing and migration based on the age groups and sex. Only the female Chaffinches in Scandinavia migrate with the males staying resident. This has given rise to its specific name coelebs, a bachelor.


          Most migrations begin with the birds starting off in a broad front. In some cases the migration may involve narrow belts of migration that are established as traditional routes termed as flyways. These routes typically follow mountain ranges or coastlines, and may take advantage of updrafts and other wind patterns or avoid geographical barriers such as large stretches of open water. The specific routes may be genetically programmed or learnt to varying degrees. The routes taken on forward and return migration are often different.


          Many of the larger birds fly in flocks. Flying in flocks helps in reducing the energy needed. Many large birds fly in a V-formation and individual energy savings have been estimated in the range 1220. Red Knots Calidris canutus and Dunlins Calidris alpina were found in radar studies to fly 5 km per hour faster in flocks than when they were flying solitarily.


          The altitude at which birds fly during migration varies. An expedition to Mt. Everest found skeletons of Pintail and Black-tailed Godwit at 5000 m (16,400 ft) on the Khumbu Glacier. Bar-headed Geese have been seen flying over the highest peaks of the Himalayas above 8000 m (29000 ft) even when low passes of 3000 m (10000 ft) were nearby. Seabirds fly low over water but gain altitude when crossing land and the reverse pattern is seen in landbirds. However most bird migration is in the range of 150 m (500 ft) to 600 m (2000 ft). Bird hit records from the United States show most collisions below 600 m (2000 ft) and almost none above 1800 m (6000 ft).


          Most species of Penguin perform regular migrations by swimming. These routes can cover over 1000km. Blue Grouse Dendragapus obscurus perform altitudinal migration mostly by walking. Emus in Australia have been observed to undertake long-distance movements on foot during droughts.


          


          Historical views


          The earliest recorded observations of bird migration were 3000 years ago, as noted by Hesiod, Homer, Herodotus, Aristotle and others. The bible also notes migrations, as in the Book of Job (39:26), where the inquiry is made: "Doth the hawk fly by Thy wisdom and stretch her wings toward the south?" The author of Jeremiah (8:7) wrote: "The stork in the heavens knoweth her appointed time; and the turtledove, and the crane, and the swallow, observe the time of their coming."


          Aristotle noted that cranes traveled from the steppes of Scythia to marshes at the headwaters of the Nile. Pliny the Elder in his Historia Naturalis repeats Aristotle's observations. Aristotle however suggested that swallows and other birds hibernated. This belief persisted as late as 1878, when Elliott Coues listed the titles of no less than 182 papers dealing with the hibernation of swallows. It was not until early in the nineteenth century that migration as an explanation for the winter disappearance of birds from northern climes was accepted.


          The discovery of White Storks in Germany with African arrows embedded provided early clues on migration. One of the oldest of these Pfeilstorch specimens was found in 1822 near the German village of Kltz, in the state of Mecklenburg-Vorpommern.


          


          Long-distance migration
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          The typical image of migration is of northern landbirds such as swallows and birds of prey making long flights to the tropics. Many northern-breeding ducks, geese and swans are also long-distance migrants, but need only to move from their Arctic breeding grounds far enough south to escape frozen waters. Most Holarctic wildfowl species remain in the Northern hemisphere, but in countries with milder climates. For example, the Pink-footed Goose migrates from Iceland to Britain and neighbouring countries. Migratory routes and wintering grounds are traditional and learned by young during their first migration with their parents. Some ducks, such as the Garganey, move completely or partially into the tropics.


          The same considerations about barriers and detours that apply to long-distance land-bird migration apply to water birds, but in reverse: a large area of land without bodies of water that offer feeding sites is a barrier to a water bird. Open sea may also be a barrier to a bird that feeds in coastal waters. Detours avoiding such barriers are observed: for example, Brent Geese migrating from the Taymyr Peninsula to the Wadden Sea travel via the White Sea coast and the Baltic Sea rather than directly across the Arctic Ocean and northern Scandinavia.
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          A similar situation occurs with waders (called "shorebirds" in North America). Many species, such as Dunlin and Western Sandpiper, undertake long movements from their Arctic breeding grounds to warmer locations in the same hemisphere, but others such as Semipalmated Sandpiper travel huge distances to the tropics. Like the large and powerful wildfowl, the waders are strong fliers. This means that birds wintering in temperate regions have the capacity to make further shorter movements in the event of particularly inclement weather.


          For some species of waders, migration success depends on the availability of certain key food resources at stopover points along the migration route. This gives the migrants an opportunity to "refuel" for the next leg of the voyage. Some examples of important stopover locations are the Bay of Fundy and Delaware Bay.


          Some Bar-tailed Godwits have the longest non-stop flight of any migrant, flying 11,000 km to their New Zealand non-breeding areas (BTO News 258: 3, 2005). Prior to migration, 55 percent of their bodyweight is stored fat to fuel this uninterrupted journey.
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          Seabird migration is similar in pattern to those of the waders and waterfowl. Some, such as the Black Guillemot and some gulls, are quite sedentary; others, such as most terns and auks breeding in the temperate northern hemisphere, move varying distances south in winter. The Arctic Tern has the longest-distance migration of any bird, and sees more daylight than any other, moving from its Arctic breeding grounds to the Antarctic non-breeding areas. One Arctic Tern, ringed (banded) as a chick on the Farne Islands off the British east coast, reached Melbourne, Australia in just three months from fledging, a sea journey of over 22,000 km (14,000 miles). A few seabirds, such as Wilson's Petrel and Great Shearwater, breed in the southern hemisphere and migrate north in the southern winter. Seabirds have the additional advantage of being able to feed during migration over open waters.


          The most pelagic species, mainly in the 'tubenose' order Procellariiformes, are great wanderers, and the albatrosses of the southern oceans may circle the globe as they ride the "roaring forties" outside the breeding season. The tubenoses spread widely over large areas of open ocean, but congregate when food becomes available. Many are also among the longest-distance migrants; Sooty Shearwaters nesting on the Falkland Islands migrate 14,000 km (9,000 miles) between the breeding colony and the North Atlantic Ocean off Norway. Some Manx Shearwaters do this same journey in reverse. As they are long-lived birds, they may cover enormous distances during their lives; one record-breaking Manx Shearwater is calculated to have flown 8 million km (5 million miles) during its over-50 year lifespan.
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          Some large broad-winged birds rely on thermal columns of rising hot air to enable them to soar. These include many birds of prey such as vultures, eagles, and buzzards, but also storks. These birds migrate in the daytime. Migratory species in these groups have great difficulty crossing large bodies of water, since thermals only form over land, and these birds cannot maintain active flight for long distances. The Mediterranean and other seas therefore present a major obstacle to soaring birds, which are forced to cross at the narrowest points. Massive numbers of large raptors and storks pass through areas such as Gibraltar, Falsterbo, and the Bosphorus at migration times. More common species, such as the Honey Buzzard, can be counted in hundreds of thousands in autumn. Other barriers, such as mountain ranges, can also cause funnelling, particularly of large diurnal migrants. This is a notable factor in the Central American migratory bottleneck.
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          Many of the smaller insectivorous birds including the warblers, hummingbirds and flycatchers migrate large distances, usually at night. They land in the morning and may feed for a few days before resuming their migration. The birds are referred to as passage migrants in the regions where they occur for short durations between the origin and destination.


          By migrating at night, nocturnal migrants minimize predation, and avoid overheating that could result from the energy expended to fly such long distances. This also enables them to feed during the day and refuel for the night. One cost of nocturnal migration is the loss of sleep. Migrants may be able to alter their quality of sleep to compensate for the loss.


          


          Short-distance migration
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          Many of the long-distance migrants in the previous section are effectively genetically programmed to respond to changing lengths of days. However, many species move shorter distances, but may do so only in response to harsh weather conditions.


          Thus mountain and moorland breeders, such as Wallcreeper and White-throated Dipper, may move only altitudinally to escape the cold higher ground. Other species such as Merlin and Skylark will move further to the coast or to a more southerly region. Species like the Chaffinch are not migratory in Britain, but will move south or to Ireland in very cold weather.


          Short-distance passerine migrants have two evolutionary origins. Those which have long-distance migrants in the same family, such as the Chiffchaff, are species of southern hemisphere origins which have progressively shortened their return migration so that they stay in the northern hemisphere.


          Those species which have no long-distance migratory relatives, such as the waxwings, are effectively moving in response to winter weather, rather than enhanced breeding opportunities.
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          In the tropics there is little variation in the length of day throughout the year, and it is always warm enough for an adequate food supply. Apart from the seasonal movements of northern hemisphere wintering species, most species are in the broadest sense resident. However many species undergo movements of varying distances depending on the rainfall.


          Many tropical regions have wet and dry seasons, the monsoons of India being perhaps the best known example. An example of a bird whose distribution is rain associated is the Woodland Kingfisher of west Africa.


          There are a few species, notably cuckoos, which are genuine long-distance migrants within the tropics. An example is the Lesser Cuckoo, which breeds in India and spends the non-breeding season in Africa.


          In the high mountains, such as the Himalayas and the Andes, there are also seasonal altitudinal movements in many species, and others may undertake migrations of considerable length. The Himalayan Kashmir Flycatcher and Pied Thrush both move as far south as the highlands of Sri Lanka.


          


          Irruptions and dispersal


          Sometimes circumstances such as a good breeding season followed by a food source failure the following year lead to irruptions, in which large numbers of a species move far beyond the normal range. Bohemian Waxwing and Common Crossbills are two species which show this unpredictable variation in annual numbers.


          The temperate zones of the southern continents have extensive arid areas, particularly in Australia and western southern Africa, and weather-driven movements are common but not always predictable. A couple of weeks of heavy rain in one part or another of the usually dry centre of Australia, for example, causes dramatic plant and invertebrate growth, attracting birds from all directions. This can happen at any time of year, and, in any given area, may not happen again for a decade or more, depending on the frequency of El Nio and La Nia periods.
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          Bird migration is primarily, but not entirely, a Northern Hemisphere phenomenon. In the Southern Hemisphere, seasonal migration tends to be much less obvious. There are several reasons for this.


          First, the largely uninterrupted expanses of land mass or ocean tend not to funnel migrations into narrow and obvious pathways, making them less obvious to the human observer. Second, at least for terrestrial birds, climatic regions tend to fade into one another over a long distance rather than be entirely separate: this means that rather than make long trips over unsuitable habitat to reach particular destinations, migrant species can usually travel at a relaxed pace, feeding as they go. Short of banding studies it is often not obvious that the birds seen in any particular locality as the seasons change are in fact different members of the same species passing through, gradually working their way north or south.


          Many species do in fact breed in the temperate southern hemisphere regions and winter further north in the tropics. The southern African Greater Striped Swallow, and the Australian Satin Flycatcher, Dollarbird, and Rainbow Bee-eater for example, winters well north of their breeding range.


          



          


          Physiology and control


          The control of migration, its timing and response are genetically controlled and appear to be a primitive trait that is present even in non-migratory species of birds. The ability to navigate and orient themselves during migration is a much more complex phenomenon which may include both endogenous programs as well as learning.


          


          Timing


          The primary physiological cue for migration are the changes in the day length. These changes are also related to hormonal changes in the birds.


          In the period before migration, many birds display higher activity or Zugunruhe (German: migratory restlessness) as well as physiological changes such as increased fat deposition. The occurrence of Zugunruhe even in cage-raised birds with no environmental cues (e.g. shortening of day and falling temperature) has pointed to the role of circannual endogenic programming in controlling bird migrations. Caged birds display a preferential flight direction that corresponds with the migratory direction they would take in nature, even changing their preferential direction at roughly the same time their wild conspecifics change course.


          


          Orientation and navigation
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          Navigation is based on a variety of senses. Many birds have been shown to use a sun compass. Using the sun for direction involves the need for making compensation based on the time. Navigation has also been shown to be based on a combination of other abilities including the ability to detect magnetic fields, use visual landmarks as well as olfactory cues.


          Long distance migrants are believed to disperse as young birds and form attachments to potential breeding sites and to favourite wintering sites. Once the site attachment is made they show high site-fidelity, visiting the same wintering sites year after year.


          The ability of birds to navigate during migrations cannot be fully explained by endogenous programming, even with the help of responses to environmental cues. The ability to successfully perform long-distance migrations can probably only be fully explained with an accounting for the cognitive ability of the birds to recognize habitats and form mental maps. Satellite tracking of day migrating raptors such as Ospreys and Honey Buzzards has shown that older individuals are better at making corrections for wind drift.


          As the circannual patterns indicate, there is a strong genetic component to migration in terms of timing and route, but this may be modified by environmental influences. An interesting example where a change of migration route has occurred because of such a geographical barrier is the trend for some Blackcaps in central Europe to migrate west and winter in Britain rather than cross the Alps.


          Migratory birds may use two electromagnetic tools to find their destinations: one that is entirely innate and another that relies on experience. A young bird on its first migration flies in the correct direction according to the Earth's magnetic field, but does not know how far the journey will be. It does this through a radical pair mechanism whereby chemical reactions in special photo pigments sensitive to long wavelengths are affected by the field. Note that although this only works during daylight hours, it does not use the position of the sun in any way. At this stage the bird is similar to a boy scout with a compass but no map, until it grows accustomed to the journey and can put its other facilities to use. With experience they learn various landmarks and this "mapping" is done by magnetites in the trigeminal system, which tell the bird how strong the field is. Because birds migrate between northern and southern regions, the magnetic field strengths at different latitudes let it interpret the radical pair mechanism more accurately and let it know when it has reached its destination. More recent research has found a neural connection between the eye and "Cluster N", the part of the forebrain that is active during migrational orientation, suggesting that birds may actually be able to see the magnetic field of the earth.


          


          Vagrancy


          Migrating birds can lose their way and occur outside their normal ranges. These can be due to flying past their destinations as in the "spring overshoot" in which birds returning to their breeding areas overshoot and end up further north than intended. A mechanism which can lead to great rarities turning up as vagrants thousands of kilometres out of range is reverse migration, where the genetic programming of young birds fails to work properly. Certain areas, because of their location, have become famous as watchpoints for migrating birds. Examples are the Point Pelee National Park in Canada, and Spurn in England. Drift migration of birds blown off course by the wind can result in "falls" of large numbers of migrants at coastal sites.


          


          Migration conditioning


          It has been possible to teach a migration route to a flock of birds, for example in re-introduction schemes. After a trial with Canada Geese, microlight aircraft were used in the US to teach safe migration routes to reintroduced Whooping Cranes.


          


          Evolutionary and ecological factors


          Whether a particular species migrates depends on a number of factors. The climate of the breeding area is important, and few species can cope with the harsh winters of inland Canada or northern Eurasia. Thus the partially migratory Blackbird Turdus merula is migratory in Scandinavia, but not in the milder climate of southern Europe. The nature of the staple food is also significant. Most specialist insect eaters outside the tropics are long-distance migrants, and have little choice but to head south in winter.


          Sometimes the factors are finely balanced. The Whinchat Saxicola rubetra of Europe and the Siberian Stonechat Saxicola maura of Asia are long-distance migrants wintering in the tropics, whereas their close relative, the European Stonechat Saxicola rubicola is a resident bird in most of its range, and moves only short distances from the colder north and east. A possible factor here is that the resident species can often raise an extra brood.


          Recent research suggests that long-distance passerine migrants are of South American and African, rather than northern hemisphere, evolutionary origins. They are effectively southern species coming north to breed rather than northern species going south to winter.


          Theoretical analyses, summarized by Alerstam (2001), show that detours that increase flight distance by up to 20% will often be adaptive on aerodynamic grounds - a bird that loads itself with food in order to cross a long barrier flies less efficiently. However some species show circuitous migratory routes that reflect historical range expansions and are far from optimal in ecological terms. An example is the migration of continental populations of Swainson's Thrush, which fly far east across North America before turning south via Florida to reach northern South America; this route is believed to be the consequence of a range expansion that occurred about 10,000 years ago. Detours may also be caused by differential wind conditions, predation risk, or other factors.


          


          Climate change


          Large scale climatic changes are expected to have an effect on the timing of migration and studies have shown a variety of effects including timing changes in migration, breeding as well as population declines.


          


          Ecological effects


          The migration of birds also aids the movement of other species including those of ectoparasites such as ticks and lice, which in turn may carry micro-organisms including those of concern to human health. Considerable interest has been taken due to the global spread of avian influenza, however migrant birds have not been found to be a special risk, with import of pet and domestic birds being a greater threat. Some viruses that are maintained in birds without lethal effects, such as the West Nile Virus may however be spread by migrating birds. Birds may also have a role in the dispersal of propagules of plants and plankton.


          


          Study techniques


          Bird migration has been studied by a variety of techniques of which ringing is the oldest. Colour marking, use of radar, satellite tracking and stable Hydrogen (or Strontium) isotopes are some of the other techniques used to study migration.


          An approach to identify migration intensity makes use of upward pointing microphones to record the nocturnal contact calls of flocks flying overhead. These are then analyzed in a laboratory to measure time, frequency and species.
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              Emlen funnel
            

          


          An older technique to quantify migration involves observing the face of the moon towards full moon and counting the silhouettes of flocks of birds as they fly at night.


          Studies of orientation behaviour have been traditionally carried out using variants of a setup known as the Emlen funnel which consists of a circular cage with the top covered by glass or wire-screen so that either the sky is visible or the setup is placed in a planetarium or with other controls on environmental cues. The orientation behaviour of the bird inside the cage is studied quantitatively using the distribution of marks that the bird leaves on the walls of the cage. Other approaches used in pigeon homing studies make use of the direction in which the bird vanishes on the horizon.


          


          Threats and conservation


          Human activities have threatened many migratory bird species. The distances involved in bird migration mean that they often cross political boundaries of countries and conservation measures require international cooperation. Several international treaties have been signed to protect migratory species including the Migratory Bird Treaty Act of 1918 of the US and the African-Eurasian Migratory Waterbird Agreement.


          The concentration of birds during migration can put species at risk. Some spectacular migrants have already gone extinct, the most notable being the Passenger Pigeon (Ectopistes migratorius). During migration the flocks were a mile (1.6 km) wide and 300 miles (500 km) long, taking several days to pass and containing up to a billion birds.


          Other significant areas include stop-over sites between the wintering and breeding territories. A capture-recapture study of passerine migrants with high fidelity for breeding and wintering sites did not show similar strict association with stop-over sites.


          Hunting along the migratory route can also take a heavy toll. The populations of Siberian Cranes that wintered in India declined due to hunting along the route, particularly in Afghanistan and Central Asia. Birds were last seen in their favourite wintering grounds in Keoladeo National Park in 2002.


          Structures such as power lines, wind farms and offshore oil-rigs have also been known to affect migratory birds. Habitat destruction by land use changes is however the biggest threat and shallow wetlands which are stopover and wintering sites for migratory birds are particularly threatened by draining and reclamation for human use.


          
            Retrieved from " http://en.wikipedia.org/wiki/Bird_migration"
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              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Aves
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                      	Sagittariidae
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          A Bird of Prey, or Raptor, is a bird that hunts for food primarily on the wing, using its keen senses, especially vision; the talons and beaks tend to be relatively large, powerful and adapted for tearing and/or piercing flesh.


          Diurnal birds of prey traditionally belong to the order Falconiformes:


          
            	Accipitridae: Hawks, eagles, buzzards, harriers, kites and Old World vultures


            	Pandionidae: Osprey (sometimes classified as subfamily Pandioninae of the previous family)


            	Sagittariidae: Secretary-bird


            	Falconidae: Falcons and caracaras

          


          The New World vultures are usually also regarded as birds of prey, although they may not be closely related to the other groups.


          Nocturnal birds of prey - the owls - are not classified with either of the aforementioned taxa but are instead considered to be members of two extant families - the Strigidae (typical owls) and the Tytonidae (barn and bay owls) - of the order Strigiformes.


          The observation that otherwise unrelated bird groups may perform similar ecological roles and bear striking morphological similarities to one another is explained largely by the idea of convergent evolution.


          


          Raptor names


          
            	Eagles tend to be large birds with long, broad wings and massive feet. Booted eagles have legs and feet feathered to the toes and build very large stick nests.

          


          
            	Kites have long wings and relatively weak legs. They spend much of their time soaring. They will take live animal prey but mostly feed on insects or even carrion.

          


          
            	The true hawks are medium-sized birds of prey that usually belong to the genus Accipiter (see below). They are mainly woodland birds that hunt by sudden dashes from a concealed perch. They usually have long tails for tight steering.

          


          
            	Buzzards are raptors with robust bodies and broad wings, or, alternatively, any bird of the genus Buteo (also commonly known as Hawks in North America).

          


          
            	Harriers are large, slender hawk-like birds with long tails and long thin legs. Most hunt small vertebrates with a combination of keen eyesight and hearing, gliding and circling low over grasslands and marshes on their long broad wings.

          


          
            	Vultures are carrion-eating raptors of two distinct biological families, each occurring in only the Eastern Hemisphere (Accipitridae) or the Western (Cathartidae). Members of both groups have heads either partly or fully denuded of feathers.

          


          
            	Falcons are small to medium sized birds of prey with long pointed wings. Unlike most other raptors, they belong to the Falconidae rather than the Accipitridae. Many are particularly swift flyers. Instead of building their own nests, falcons appropriate old nests of other birds but sometimes they lay their eggs on cliff ledges or in tree hollows. Caracaras are a distinct subgroup of the Falconidae unique to the New World, and most common in the Neotropics - broad wings, naked faces and the appetites of a generalist suggest some level of convergence with either the Buteos or the vulturine birds, or both.

          


          
            	Owls are variable-sized nocturnal hunting birds. They fly soundlessly and have very acute senses of hearing and sight.
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              	Nickname(s): "Brum", "Brummagem", "Second City", "Workshop of the World", "City of a Thousand Trades"
            


            
              	Motto: Forward
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              	Coordinates:
            


            
              	Sovereign state

              	United Kingdom
            


            
              	Constituent country

              	England
            


            
              	Region

              	West Midlands
            


            
              	Ceremonial county

              	West Midlands
            


            
              	Admin HQ

              	Birmingham City Centre
            


            
              	Founded

              	6th century
            


            
              	Municipal borough

              	1838
            


            
              	City

              	1889
            


            
              	Government
            


            
              	-Type

              	Metropolitan borough
            


            
              	-Governingbody

              	Birmingham City Council
            


            
              	-Lord Mayor

              	Randal Brew
            


            
              	-Council Leader

              	Mike Whitby (C)
            


            
              	-Council Control

              	Conservative / Liberal Democrat
            


            
              	- MPs

              	Richard Burden (L)

              Liam Byrne (L)

              John Hemming (LD)

              Dr Lynne Jones (L)

              Khalid Mahmood (L)

              Steve McCabe (L)

              Andrew Mitchell (C)

              Clare Short (IL)

              Sin Simon (L)

              Gisela Stuart (L)
            


            
              	Area
            


            
              	-Total

              	103.4sqmi(267.77km)
            


            
              	Elevation

              	459ft (140m)
            


            
              	Population (2005 est.)
            


            
              	-Total

              	1,006,500 ( Ranked 1st)
            


            
              	- Density

              	9,684/sqmi(3,739/km)
            


            
              	- Conurbation

              	2,284,093
            


            
              	- Ethnicity

              (2005 estimates)

              	67.8% White

              3.1% Mixed

              20.4% S.Asian

              6.6% Black

              1.1% Chinese

              1.1% Other
            


            
              	Time zone

              	Greenwich Mean Time ( UTC+0)
            


            
              	-Summer( DST)

              	British Summer Time ( UTC+1)
            


            
              	Postcode

              	B
            


            
              	Area code(s)

              	0121
            


            
              	ISO 3166-2

              	GB-BIR
            


            
              	ONS code

              	00CN
            


            
              	OS grid reference

              	SP066868
            


            
              	NUTS 3

              	UKG31
            


            
              	Website: www.birmingham.gov.uk
            

          


          Birmingham ( pronunciation; IPA: /ˈbɜːmɪŋəm/; Burr-ming-um) is a city and metropolitan borough in the West Midlands county of England. Birmingham is the largest of England's core cities, and is often considered to be the second city of the United Kingdom. The City of Birmingham has a population of 1,006,500 (2006 estimate). It forms part of the larger West Midlands conurbation, which has a population of 2,284,093 (2001 census) and includes several neighbouring towns and cities, such as Solihull, Wolverhampton and the towns of the Black Country.


          The city's reputation was forged as a powerhouse of the Industrial Revolution in England, a fact which led to Birmingham being known as "the workshop of the world" or the "city of a thousand trades". Although Birmingham's industrial importance has declined, it has developed into a national commercial centre, being named as the third best place in the United Kingdom to locate a business, and the 21st best in Europe by Cushman & Wakefield in 2007. It is also the fourth most visited city by foreign visitors in the UK. In 1998, Birmingham hosted the G8 summit at the International Convention Centre, the birthplace of exhibitions in 1850 and remains a popular location for conventions today.


          People from Birmingham are known as ' Brummies', a term derived from the city's nickname of Brum. This comes in turn from the city's dialect name, Brummagem, which is derived from one of the city's earlier names, 'Bromwicham'. There is a distinctive Brummie dialect (distinct vocabulary and syntax) and accent, both of which differ from the adjacent Black Country.


          


          History
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              William Westley's 1731 map of Birmingham. The top of the map is orientated westwards.
            

          


          In the 6th century, Birmingham was an Anglo-Saxon farming hamlet on the banks of the River Rea. The name 'Birmingham' comes from "Beorma ingas ham", meaning "home of the people of Beorma." Birmingham was first recorded in written documents by the Domesday Book of 1086 as a small village, worth only 20 shillings. There were many variations on this name. Bermingeham is another version.


          In the 12th century, Birmingham was granted a royal charter to hold a market, which in time became known as the Bull Ring, transforming Birmingham from a village to a market town. As early as the 16th century, Birmingham's access to supplies of iron ore and coal meant that metalworking industries became established.


          By the time of the English Civil War in the 17th century, Birmingham had become an important manufacturing town with a reputation for producing small arms. Arms manufacture in Birmingham became a staple trade and was concentrated in the area known as the Gun Quarter. During the Industrial Revolution (from the mid-18th century onwards), Birmingham grew rapidly into a major industrial centre and the town prospered. During the 18th century, Birmingham was home to the Lunar Society, an important gathering of local thinkers and industrialists.
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              The BCN Main Line canal of the Birmingham Canal Navigations at Brindleyplace.
            

          


          By the 1820s, an extensive canal system had been constructed, giving greater access to natural resources to fuel to industries. Railways arrived in Birmingham in 1837 with the arrival of the Grand Junction Railway, and a year later, the London and Birmingham Railway. During the Victorian era, the population of Birmingham grew rapidly to well over half a million and Birmingham became the second largest population centre in England. Birmingham was granted city status in 1889 by Queen Victoria. The city established its own university in 1900.
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          Birmingham was originally part of Warwickshire, but expanded in the late 19th and early 20th centuries, absorbing parts of Worcestershire to the south and Staffordshire to the north and west. The city absorbed Sutton Coldfield in 1974. The people of Sutton Coldfield still consider themselves separate from Birmingham. At the same time Birmingham became a metropolitan borough in the new West Midlands county. Up until 1986, the West Midlands County Council was based in Birmingham City Centre.
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              Birmingham in 1886.
            

          


          Birmingham suffered heavy bomb damage during World War II's " Birmingham Blitz", and the city was extensively redeveloped during the 1950s and 1960s. This included the construction of large tower block estates, such as Castle Vale in Erdington. The Bull Ring reconstructed and New Street station was redeveloped. In recent years, Birmingham has been transformed, with the construction of new squares like Centenary Square and Millennium Place. Old streets, buildings and canals have been restored, the pedestrian subways have been removed, and the Bull Ring shopping centre has been redeveloped further.


          In the decades following The Second World War, the population of Birmingham changed dramatically, with immigration from the Commonwealth of Nations and beyond. The population peaked in 1951 at 1,113,000 residents.


          


          Geography


          Birmingham is situated just to the west of the geographical centre of England on the Birmingham Plateau - an area of relatively high ground, ranging around 500 to 1,000 feet (150-300 m) above sea level and crossed by Britain's main north-south watershed between the basins of the Rivers Severn and Trent. To the south and west of the city lie the Lickey Hills, Clent Hills and Walton Hill, which reach 1,033feet (315m) and have extensive views over the city. Birmingham is located in the centre of the West Midlands region of England.


          


          Geology


          Geologically, Birmingham is dominated by the Birmingham Fault which runs diagonally through the city from the Lickey Hills in the south west, passing through Edgbaston, the Bull Ring and Erdington, to Sutton Coldfield in the north east. To the south and east of the fault the ground is largely softer Keuper Marl, interspersed with beds of Bunter pebbles and crossed by the valleys of the Rivers Tame, Rea and Cole along with their tributaries. Much of this would have been laid down during the Permian and Triassic eras. To the north and west of the fault, varying from 150 to 600 feet (45-180 m) higher than the surrounding area and underlying much of the city centre, lies a long ridge of harder Keuper Sandstone.


          Much of the area now occupied by the city was originally a northern reach of the ancient Forest of Arden, whose former presence can still be felt in the city's dense oak tree-cover and in the large number of districts such as Moseley, Saltley and Hockley with names ending in "-ley": an Anglo-Saxon word meaning "woodland clearing".


          


          Climate


          The climate in Birmingham is classified as a temperate maritime climate, like much of the British Isles, with average maximum temperatures in summer (July) being around 20C (68F); and in winter (January) is around 4.5C (40F). Extreme weather is rare but the city has been known to experience tornados - the most recent being in July 2005 in the south of the city, damaging homes and businesses in the area.


          Occasional summer heatwaves, such as the one experienced in July 2006 have become more common in recent years, and winters have become milder since the 1990s with snow becoming much less frequent. Similar to most other large cities, Birmingham has a considerable ' urban heat island' effect. During the coldest night recorded in Birmingham (14 January, 1982), for example, the temperature fell to -20.8C (-5.4F) at Birmingham International Airport on the city's eastern edge, but just -12.9C (8.8F) at Edgbaston, near the city centre. Relative to other large UK conurbations, Birmingham is a snowy city, due to its inland location and comparatively high elevation. Snow showers often pass through the city via the Cheshire gap on North Westerly airstreams, but can also come off the North sea from North Easterly airstreams.


          
            
              	Weather averages for Birmingham
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec
            


            
              	Average high C (F)

              	6.0 (43)

              	6.2 (43)

              	8.9 (48)

              	11.9 (53)

              	15.3 (60)

              	18.8 (66)

              	20.6 (69)

              	20.1 (68)

              	17.6 (64)

              	13.8 (57)

              	9.2 (49)

              	7.1 (45)
            


            
              	Average low C (F)

              	0.3 (33)

              	0.1 (32)

              	1.5 (35)

              	3.3 (38)

              	6.0 (43)

              	9.2 (49)

              	11.1 (52)

              	10.8 (51)

              	8.8 (48)

              	6.2 (43)

              	2.9 (37)

              	1.3 (34)
            


            
              	Precipitation mm (inches)

              	56 (2.2)

              	48 (1.89)

              	52 (2.05)

              	48 (1.89)

              	55 (2.17)

              	57 (2.24)

              	47 (1.85)

              	67 (2.64)

              	54 (2.13)

              	53 (2.09)

              	59 (2.32)

              	66 (2.6)
            


            
              	Source: United Nations World Meteorological Organization 2007-08-26
            

          


          
            
              	Weather averages for Birmingham
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec
            


            
              	Average high C (F)

              	7 (45)

              	8 (46)

              	10 (50)

              	13 (55)

              	17 (63)

              	19 (66)

              	21 (70)

              	22 (72)

              	19 (66)

              	14 (57)

              	10 (50)

              	7 (45)
            


            
              	Average low C (F)

              	3 (37)

              	3 (37)

              	4 (39)

              	5 (41)

              	8 (46)

              	10 (50)

              	12 (54)

              	12 (54)

              	11 (52)

              	8 (46)

              	5 (41)

              	3 (37)
            


            
              	Precipitation mm (inches)

              	67.8 (2.67)

              	46.8 (1.84)

              	43.9 (1.73)

              	64.6 (2.54)

              	40.6 (1.6)

              	62.0 (2.44)

              	44.8 (1.76)

              	65.3 (2.57)

              	64.6 (2.54)

              	121.0 (4.76)

              	70.2 (2.76)

              	70.6 (2.78)
            


            
              	Source: Msn weather 2008-06-08
            

          


          


          Nearby places


          
            	Cities

          


          
            
              	Coventry


              	Lichfield


              	Wolverhampton


              	Worcester

            

          


          
            	Towns

          


          
            
              	Aldridge


              	Atherstone


              	Bedworth


              	Bromsgrove


              	Cannock


              	Coleshill


              	Droitwich


              	Dudley


              	Halesowen


              	Hinckley


              	Kenilworth


              	Kidderminster


              	Nuneaton


              	Oldbury


              	Redditch


              	Royal Leamington Spa


              	Rugby


              	Solihull


              	Stafford


              	Stourbridge


              	Stratford-upon-Avon


              	Tamworth


              	Telford


              	Warwick


              	Walsall


              	West Bromwich

            

          


          
            	Villages

          


          
            
              	Little Aston


              	Streetly

            

          


          See also: The Black Country.


          


          Demographics


          
            
              	Religion

              	Percentage of

              population
            


            
              	Buddhist

              	0.3%
            


            
              	Christian

              	59.1%
            


            
              	Hindu

              	2%
            


            
              	Jewish

              	0.2%
            


            
              	Muslim

              	14.3%
            


            
              	Sikh

              	2.9%
            


            
              	No religion

              	12.4%
            


            
              	No answer

              	8.4%
            

          


          Birmingham is an ethnically and culturally diverse city. In 2005 the ONS estimated that 67.8% of the population was White (including 2.7% Irish & 2.1% Other White), 20.4% Asian or Asian British, 6.6% Black or Black British, 1.1% Chinese, 3.1% of mixed race and 1.1% of other ethnic heritage. 57% of primary and 52% of secondary pupils are from non-white British families. 16.5% of the population was born outside the United Kingdom.


          The population density is 9,451 inhabitants per square mile (3,649/km) compared to the 976.9 inhabitants per square mile (377.2/km) for England. Females represented 51.6% of the population whilst men represented 48.4%. More women were 70 or over. 60.4% of the population was aged between 16 and 74, compared to 66.7% in England as a whole.


          60.3% of households were found to be owner occupied and 27.7% were rented from either the city council, housing association or other registered social landlord. The remaining 11.8% of households were rented privately or lived rent free.


          


          Places of interest
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              Barber Institute of Fine Arts
            

          


          The Birmingham Museum & Art Gallery is the main art gallery and museum in Birmingham. It has renowned displays of artwork that include a leading collection of work by the Pre-Raphaelite Brotherhood and the world's largest collection of works by Edward Burne-Jones. The group also owns other museums in the city such as Aston Hall, Blakesley Hall, the Museum of the Jewellery Quarter and Sarehole Mill, a popular attraction for fans of J. R. R. Tolkien. Thinktank in the Eastside is one of the newest museums in the city. The Birmingham Back to Backs are the last surviving court of back-to-back houses in the city.


          The Barber Institute of Fine Arts is both an art gallery and concert hall. It also has one of the world's most detailed and largest coin collections. Cadbury World is a museum showing visitors the stages and steps of chocolate production and the history of chocolate and the company.
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              Victoria Square at night
            

          


          There are over 8,000 acres (3,200 ha) of parkland open spaces in Birmingham. The largest of the parks is Sutton Park covering 2,400 acres (970 ha) making it the largest urban nature reserve in Europe. Birmingham Botanical Gardens are a Victorian creation, with a conservatory and bandstand, close to the city centre. The Winterbourne Botanic Garden, maintained by the University of Birmingham, is also located close to the city centre. Woodgate Valley Country Park is in Bartley Green and Quinton.


          The city centre consists of numerous public squares including Centenary Square, Chamberlain Square and Victoria Square. The historic Old Square is located on Corporation Street. Rotunda Square and St Martin's Square are two of the newest squares in Birmingham, being located within the Bullring Shopping Centre. Brindleyplace also consists of three squares.
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              St Philip's Cathedral from the rear
            

          


          Due to Birmingham's diverse population, there is a diverse variety of religious buildings in the city. St Philip's was upgraded from church to cathedral status in 1905. Another cathedral in the city is St Chad's, which is the seat of the Roman Catholic Province of Birmingham. St Martin in the Bull Ring is a Grade II* listed church. There is also a variety of non-Christian religions in the city. In the 1960s, Birmingham Central Mosque, one of the largest mosques in Europe, was constructed for the Muslim community of the city. However, during the late 1990s a mosque in the Sparkhill area close to the city centre was re-developed in partnership with the Birmingham City Council to supersede the Birmingham Central Mosque as the largest Mosque in the city. It holds a larger capacity and a fully functional segregated women's section. As its centrepiece is a dome. The new mosque is generally home to the Kashmiri-Pakistani population which made Birmingham its home during the late 1960s.


          See also: Religion in Birmingham.


          


          Economy
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          Although Birmingham grew to prominence as a manufacturing and engineering centre, its economy today is dominated by the service sector, which in 2003 accounted for 78% of the city's economic output and 97% of its economic growth.


          Two of Britain's " big four" banks were founded in Birmingham - Lloyds Bank (now Lloyds TSB) in 1765 and the Midland Bank (now HSBC Bank plc) in 1836 - and today the city employs 108,000 in banking, finance and insurance. In 2007, Cushman & Wakefield stated that Birmingham was the third best place in the United Kingdom to locate a business, and the 21st best in Europe.


          Tourism is also an increasingly important part of the local economy. With major facilities such as the International Convention Centre and National Exhibition Centre the Birmingham area accounts for 42% of the UK conference and exhibition trade. The city's sporting and cultural venues attract large numbers of visitors.
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          With an annual turnover of 2.2bn, Birmingham city centre is the UK's second largest retail centre, with the country's busiest shopping centre - the Bullring - and the largest department store outside London - House of Fraser on Corporation Street. The City also has one of only four Selfridges department stores, and the second largest branch of Debenhams in the country.


          Despite the decline of manufacturing in the city several significant industrial plants remain, including Jaguar Cars in Castle Bromwich and Cadbury Trebor Bassett in Bournville.


          Although the city has seen economic growth greater than the national average in the 21st century the benefits have been uneven, with commuters from the surrounding area obtaining many of the more skilled jobs. The two parliamentary constituencies with the highest unemployment rates in the UK - Ladywood and Sparkbrook and Small Heath - are both in inner-city Birmingham. Growth has also added to stresses on the city's transport. Many major roads and the central New Street railway station operate over capacity at peak times.


          


          Politics
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          Birmingham City Council is the largest local authority in the UK and the largest council in Europe. It has 120 councillors representing 40 wards. No single party is in overall control and the council is run by a Conservative/ Liberal Democrat coalition. Birmingham's eleven parliamentary constituencies are represented in the House of Commons by one Conservative, one Liberal Democrat, one Independent Labour and eight Labour MPs. Birmingham City Council operates all aspects of the city's workings through it planning and leisure services. The council deals with all planning applications as well as adding designations for locally listed buildings.


          Law enforcement in Birmingham is carried out by West Midlands Police, fire and rescue by West Midlands Fire Service and emergency medical care by West Midlands Ambulance Service. Birmingham is also the seat of the Government Office for the West Midlands region.


          


          Transport
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          Due in part to its inland central location, Birmingham is a major transport hub on the motorway, rail, and canal networks. The city is served by a number of major motorways and probably the best known motorway junction in the UK: Spaghetti Junction.


          Over the coming months, National Express will be moving their UK headquarters to the city, alongside the newly developed Digbeth Coach Station, which forms the national hub of the company's coach network.


          Birmingham International Airport, located in the Borough of Solihull to the east of Birmingham, is the UK's sixth largest airport, third largest for charter traffic and has the second highest proportion of business traffic, behind London Heathrow.


          Local public transport is by bus, local train and tram. The number 11A and 11C outer circle bus routes are the longest urban bus routes in Europe, being 26miles (42km) long with 272 bus stops. Bus routes are mainly operated by National Express West Midlands, which accounts for over 80% of all bus journeys in Birmingham, however, there are around 50 other, smaller registered bus companies. The extensive bus network allows passengers to travel to and from various districts of the city, while there are longer bus routes which take passengers to areas further afield such as Wolverhampton, Dudley, Walsall, West Bromwich, Halesowen, Stourbridge and the Merry Hill Shopping Centre. The only towns in the West Midlands conurbation that currently lack a direct public transport link with Birmingham are Tipton, Sedgley, Kingswinford, Wednesfield and Willenhall.


          The city's main railway station, Birmingham New Street, is at the centre of the national railway network. Birmingham Snow Hill station, another major railway station in the city centre, is also a terminus for the Midland Metro which operates between the station and Wolverhampton, also serving the nearby towns of Bilston, Wednesbury and West Bromwich. There are plans to extend the Midland Metro route further into Birmingham city centre. Birmingham has a large rail-based park and ride network that feeds the city centre.


          Birmingham is also notable for its expansive canal system which fed the industry in the city during the Industrial Revolution. Canalside regeneration schemes such as Brindleyplace have turned the canals into tourist attractions.


          


          Education
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          The city council is England's largest local education authority, directly or indirectly responsible for 25 nursery schools, 328 primary schools, 77 secondary schools and 29 special schools. It also runs the library service, with 4 million visitors annually, and provides around 3,500 adult education courses throughout the year. The main library is Central Library and there are 41 local libraries in Birmingham, plus a regular mobile library service.


          Most of Birmingham's state schools are community schools run directly by Birmingham City Council in its role as local education authority (LEA). However, there are a large number of voluntary aided schools within the state system. King Edward's School is perhaps the most prestigious independent school in the city. The seven schools of The King Edward VI Foundation are known nationally for setting very high academic standards and all the schools consistently achieve top positions in national league tables. Furthermore, Sutton Coldfield Grammar School for Girls is also a well known and high-achieving grammar school.
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          Sutton Coldfield College merged with North Birmingham College in 2003 and Josiah Mason College in 2006 to form one of the largest further education colleges in the country. Matthew Boulton College is also located in the city and in 2005, the Eastside branch of the college was completed and opened. Joseph Chamberlain College is the only sixth form college in Birmingham and Solihull to have been awarded both Beacon Status and an overall OFSTED grade 1 (Outstanding).


          

          Birmingham is home to three universities and two university colleges: the University of Birmingham, Aston University, Birmingham City University, Newman University College and University College Birmingham. The Birmingham Conservatoire and Birmingham School of Acting, both now part of Birmingham City University, offer higher education in specific arts subjects. BCU opened the New Technology Institute facility in the Eastside area in 2006.


          


          Sport
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          The city has played an important part in the history of sport. It was the first city to be named National City of Sport by the Sports Council. It is home to two of the country's oldest professional football teams: Aston Villa (1874) and Birmingham City (1875). Aston Villa won club football's most coveted prize, the European Cup, in 1982. The Birmingham derby is an event in which the two football clubs play against each other. Aston Villa have won 50 matches as opposed to Birmingham City's 38 match wins.


          Birmingham was the host for the first ever Cricket World Cup, a Women's Cricket World Cup in 1973. England beat Australia in the finals.


          Birmingham is home to Warwickshire County Cricket Club, whose Edgbaston ground also hosts test matches. The venue was the scene of the highest ever score by a batsman, when Brian Lara scored 501 not out for Warwickshire. International track and field meetings take place at Alexander Stadium, the home of Birchfield Harriers which has many international athletes amongst its members. The National Indoor Arena (NIA), opened in 1991, is a major indoor athletics venue, hosting the 2007 European Athletics Indoor Championships and 2003 IAAF World Indoor Championships as well as many WWE wrestling events.


          The first ever game of lawn tennis was played by Major Harry Gem and his friend Augurio Perera in Edgbaston between 1859 and 1865 and ATP international tennis is still played at Edgbaston's Priory Club. Birmingham also has a professional Rugby Union side, Moseley RFC, who play at Billesley Common, and there is professional basketball team, Birmingham Panthers, as well as professional boxing, hockey, skateboarding, stock-car racing, greyhound racing and speedway in the city.


          


          Food & drink


          
            [image: The Old Crown pub in Deritend.]

            
              The Old Crown pub in Deritend.
            

          


          Birmingham based breweries included Ansells, Davenports and Mitchells & Butlers. Aston Manor Brewery is currently the only brewery of any significant size. Many fine Victorian pubs and bars can still be found across the city. The oldest inn in Birmingham is the Old Crown in Deritend (circa 1450). The city has a plethora of nightclubs and bars, notably along Broad Street.


          The Wing Yip food empire first began in the city and now has its headquarters in the Chinese Quarter. The Balti was invented in the city, which has received much acclaim for the 'Balti Belt' or ' Balti Triangle'. The city boasts two Michelin starred restaurants: Simpson's and Jessica's, both in Edgbaston.


          


          Culture and arts


          


          Arts
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          Birmingham has had a vibrant and varied musical history over the last century. In the 1960s, the " Brum Beat" era featured blues and early progressive rock bands. And in the 1980s the reggae boy band Musical Youth lived in the Nechells part of Birmingham. The city is often described as the birthplace of heavy metal music, with Judas Priest, Black Sabbath and two members of Led Zeppelin being local. Then later on during the 80's bands such as Napalm Death, joined the Birmingham heavy metal scene. In the 1970s, members of The Move and The Idle Race formed the Electric Light Orchestra and Wizzard. The 1970s also saw the rise of reggae and ska in the city with such bands as UB40. Seminal 1980s pop band Duran Duran are also from Birmingham. Birmingham was also home to the music family Woodroffe. Most bands in Birmingham shopped at Woodroffe's Musical Instruments, and Jezz Woodroffe played keyboards for Black Sabbath. Jon Woodroffe then started in 1997 Fat Man Studios, which soon became the No1 recording studio in Birmingham.


          It is the home of the UK's longest-established local science fiction group, launched in 1971 (although there were earlier incarnations in the 1940s and 1960s) and which organises the annual sf event Novacon.


          Jazz is popular in the city, and the annual Birmingham International Jazz Festival is the largest of its kind in the UK. Venues for the festival are also located out of Birmingham in Solihull. It was first held in 1984.


          The internationally-renowned City of Birmingham Symphony Orchestra's home venue is Symphony Hall. There is a City Organist; since 1834 only seven men have held this position. The current holder, Thomas Trotter, has been in post since 1983. Weekly recitals have been given since the organ in Birmingham Town Hall was opened but are now held in St. Philip's Cathedral, until the Town Hall organ opens in October 2007, following restoration. The Birmingham Royal Ballet resides in the city as does the world's oldest vocational dance school, Elmhurst School for Dance.


          The Birmingham Triennial Music Festivals took place from 1784 to 1912. Music was specially composed, conducted or performed by Mendelssohn, Gounod, Sullivan, Dvořk, Bantock and Edward Elgar, who wrote four of his most famous choral pieces for Birmingham. Elgar's The Dream of Gerontius had its dbut performance there in 1900. Composers born in the city include Albert William Ketlbey and Andrew Glover.


          Birmingham's other city-centre music venues include The National Indoor Arena, which was opened in 1991, the CBSO Centre, opened in 1997, and the Adrian Boult Hall, which was built along with Paradise Forum and Birmingham Central Library, at Birmingham Conservatoire.


          
            [image: The Rep Theatre]

            
              The Rep Theatre
            

          


          Among the many theatres in Birmingham, the largest are the Alexandra ("the Alex"), The Rep, the Hippodrome and the Old Rep. The Crescent Theatre and Old Joint Stock Theatre are other city centre theatres. Outside of the city centre are the Drum Arts Centre (on the site of the former Aston Hippodrome) and mac. The Fierce! festival collaborates with The Rep to present an annual series of performances from local and national companies.


          Literary figures associated with Birmingham include Samuel Johnson who stayed in Birmingham for a short period with Birmingham Central Library holding two thousand volumes of his work. Author Arthur Conan Doyle worked in the Aston area of Birmingham whilst poet Louis MacNeice lived in Birmingham for six years. Washington Irving produced several of his most famous literary works whilst staying in Birmingham such as Bracebridge Hall and The Humorists, A Medley which are based on Aston Hall. Other authors who were born in or have resided in Birmingham include David Lodge, Jonathan Coe and J. R. R. Tolkien, who is said to have been inspired by areas and buildings in the city. Influential poets associated with Birmingham include Roi Kwabena, who was the city's sixth poet laureate, and Benjamin Zephaniah, who was born in the city.
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          Birmingham Museum & Art Gallery has one of the largest collections of Pre-Raphaelite art in the world. Edward Burne-Jones was born in Birmingham, spent his first twenty years in the city, later becoming president of the Royal Birmingham Society of Artists. The Barber Institute of Fine Arts was declared 'Gallery of the Year' by the 2004 Good Britain Guide. The Ikon Gallery hosts displays of contemporary art. Notable local artists include David Cox, David Bomberg, Martin John Callanan, Pogus Caesar, Keith Piper and Donald Rodney.


          Birmingham's role as a manufacturing and printing centre has supported strong local traditions of graphic design and product design. Iconic works by Birmingham designers include the Baskerville font, Ruskin Pottery, the Acme Thunderer whistle, the Art Deco branding of the Odeon Cinemas and the Mini.


          


          Festivals and shows


          Birmingham is home to many national, religious and spiritual festivals including a St. George's Day party. The Birmingham Tattoo is a long-standing military show. The Caribbean-style Birmingham International Carnival takes place in odd numbered years. Birmingham Pride takes place in the gay village and attracts up to 100,000 visitors each year. Since 1997, the city has hosted an annual arts festival ArtsFest, the largest free arts festival in the UK. In December 2006, the City Council announced that it would no longer hold Artsfest. The city's largest single-day event is its St. Patrick's Day parade (Europe's second largest, after the one in Dublin). Other multicultural events include the Bangla Mela and the Vaisakhi Mela. The Birmingham Heritage Festival is a Mardi Gras style event in August. Caribbean and African culture are celebrated with parades and street performances by buskers. Other festivals in the city include Moseley Folk Festival (since 2006), which takes place in Moseley private park and mixes new with established folk acts, the Birmingham Jazz Festival, and the Birmingham Comedy Festival (since 2001), which has been headlined by such acts as Peter Kay, The Fast Show, Jimmy Carr, Lee Evans and Lenny Henry.


          Leisure
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          Two major developments have regenerated two parts of the city in recent years. Brindleyplace is a major canalside development with restaurants and office buildings along with the National Sea Life Centre. The other development was the Bullring Shopping Centre, which replaced a previous shopping centre. The Mailbox, a canalside development, features designer stores as well as offices and apartments. The Cube, designed by MAKE Architects is a 17 storey mixed-use development which is under construction as part of the Mailbox masterplan. The National Indoor Arena is one of the busiest large scale sporting and entertainment venues in Europe. Outside of the city centre is Star City entertainment complex on the former site of Nechells Power Station.


          The nightlife in Birmingham is concentrated mainly along Broad Street and into Brindleyplace. However, in recent years, stylish clubs and bars have started to establish themselves outside the Broad Street area. The Medicine Bar in the Custard Factory, The Sanctuary, Rainbow Pub and Air are large clubs and bars in Digbeth. Near Digbeth, there are bars and club nights in areas such as the Arcadian and Hurst Street Gay Village by the Chinese Quarter. Summer Row, The Mailbox, and St Philips/Colmore Row - where once a month there is a party night held for Polish residents in Birmingham - and Jewellery Quarter also feature clubs. There are number of late night pubs in the Irish Quarter.


          


          Architecture
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          Today's Birmingham is chiefly a product of the 18th, 19th, and 20th centuries, as its real growth began with the Industrial Revolution. Consequently, relatively few buildings survive from its earlier history, and those that do are protected. There are 1,946 listed buildings in Birmingham and thirteen scheduled ancient monuments. Birmingham City Council also operate a locally listing scheme for buildings that do not fully meet the criteria for statutorily listed status.


          Traces of medieval Birmingham can be seen in the oldest churches, notably the original parish church, St Martin in the Bull Ring. A few other buildings from the medieval and Tudor periods survive, among them The Lad In The Lane and The Old Crown, the 15th century Saracen's Head public house and Old Grammar School in Kings Norton and Blakesley Hall.
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          A number of Georgian buildings survive, including St Philip's Cathedral, Soho House, Perrott's Folly, the Town Hall and much of St Paul's Square. The Victorian era saw extensive building across the city. Major civic buildings such as the Victoria Law Courts (in characteristic red brick and terracotta), the Council House and the Museum & Art Gallery were constructed. St Chad's Cathedral was the first Roman Catholic cathedral to be built in the UK since the Reformation. Across the city, the need to house the industrial workers gave rise to miles of redbrick streets and terraces, many of back-to-back houses, some of which were later to become inner-city slums.


          Postwar redevelopment and anti-Victorianism resulted in the loss of dozens Victorian buildings like Birmingham New Street Station, and the old Central Library. In inner-city areas too, much Victorian housing was redeveloped. Existing communities were relocated to tower block estates like Castle Vale.


          Birmingham City Council now has an extensive tower block demolition and renovation programme. There has been a lot of construction in the city centre in recent years, including the award-winning Future Systems' Selfridges building in the Bullring Shopping Centre, the Brindleyplace regeneration project and the Millennium Point science and technology centre. The regeneration of Birmingham has been prompted by the Birmingham Redevelopment Scheme.


          Highrise development has slowed since the 1970s and mainly in recent years due to enforcements imposed by the Civil Aviation Authority on the heights of buildings as they could affect aircraft from the International Airport, (e.g. Beetham Tower).


          


          Crime and policing
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          West Midlands Police serves Birmingham and the West Midlands county. The headquarters are located at Lloyd House in the city centre of Birmingham. Birmingham has been the location for many high profile incidents such as the 31 January 2007 Birmingham raid, New Year Murders and more historically, the Birmingham pub bombings.


          Crime figures for 2006/ 2007 showed that Birmingham was above the English average in all fields. Of the eight major cities in the country (Newcastle, Leeds, Sheffield, Manchester, Liverpool, Nottingham, Birmingham and Bristol), Birmingham has the lowest crime rate.


          In 2006, Birmingham city centre was identified as having the highest concentration of gun crimes in Britain, with three areas of Birmingham being in the top 10 worst gun crime affected areas of Britain. In 2008, gun crime continued to rise in Birmingham with locals and the West Midlands Police in fear of gang related shootings.


          In an attempt to reduce crime in the city, a Crime and Disorder Partnership has been established in the city, the largest of its kind in the country. The partnerships work in developing five neighbourhood based community safety projects in Birmingham was recognised when it was awarded first prize at the European Community Safety Awards in December 2004. Crime rates are particularly high in areas such as Aston, Handsworth, Small Heath and Bordesley Green.


          
            
              Crime figures for 2006/ 2007 in Birmingham
            

            
              	Crime

              	Birmingham average

              (per 1,000 of the population)

              	Manchester average

              (per 1,000 of the population)

              	Bristol average

              (per 1,000 of the population)

              	English average

              (per 1,000 of the population)
            


            
              	Violence against a person

              	26.3

              	32.7

              	32.0

              	16.7
            


            
              	Robbery offences

              	5.0

              	8.3

              	3.8

              	1.2
            


            
              	Theft of vehicle offences

              	5.3

              	8.9

              	8.1

              	2.9
            


            
              	Theft from vehicles

              	11.1

              	25.5

              	21.4

              	7.6
            


            
              	Sexual offences

              	1.5

              	1.9

              	1.8

              	0.9
            


            
              	Burglary

              	7.9

              	16.5

              	10.4

              	4.3
            

          


          


          Second City


          Birmingham has traditionally been regarded by many as the Second city of the United Kingdom. It is the second most populous English city and has an important cultural and industrial impact on British life for centuries. A 2007 poll by the BBC placed Manchester ahead of Birmingham in the category of second city of England, but also ahead in the category of third city. Neither categories are officially sanctioned, and criteria for determining what 'second city' means are ill-defined.


          


          Notable residents
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          Birmingham has a number of notable residents from various walks of life. Joseph Chamberlain, who was once mayor of Birmingham and later became an MP, and his son Neville Chamberlain, who was lord mayor Birmingham and later the British Prime Minister, are two of the most well-known political figures who have lived in Birmingham. Author J. R. R. Tolkien was brought up in Birmingham with many locations in the city such as Moseley bog, Sarehole Mill and Perrott's Folly supposedly being the inspiration for various scenes in The Lord of the Rings. Writer W. H. Auden grew up in the Harborne area of the city. Entertainers who were born or who have lived in Birmingham include comedians Tony Hancock and Jasper Carrott and the actors Trevor Eve and Martin Shaw. In more recent times, Cat Deeley became a popular television presenter in the UK and USA. Birmingham has also produced a number of popular bands and musicians. The Streets, UB40, Editors, The Twang, Ocean Colour Scene, Judas Priest, Black Sabbath, Led Zeppelin, Wizzard and Duran Duran were all popular bands, whilst musicians Jeff Lynne, Ozzy Osbourne, John Lodge, Nick Mason, Christine McVie, Roy Wood, Jamelia, and Steve Winwood all were very successful. Other famous residents include Birmingham-historian Carl Chinn famous for his passionate love for the city; Tony award winning political playwright David Edgar; and Booker Prize winning novelist David Lodge.


          The ' Walk of Stars', similar to the Hollywood Walk of Fame, was unveiled in July 2007 to honour the famous residents of Birmingham. The first star to be placed on the walk, which is located on Broad Street, was by Ozzy Osbourne. The second star, honouring Jasper Carrott, was placed in the walk in September 2007 during ArtsFest.


          See also: Blue Plaques erected by the Birmingham Civic Society.


          


          Science and invention
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          Birmingham has been the location for some of the most important inventions and scientific breakthroughs. Local inventions and notable firsts include: gas lighting, custard powder, the magnetron, the first ever use of radiography in an operation, Lewis Paul and John Wyatt's first cotton Roller Spinning machine and the UK's first ever hole-in-the-heart operation, at Birmingham Children's Hospital.


          Among the city's notable scientists and inventors are Matthew Boulton, proprietor of the Soho engineering works, Sir Francis Galton, originator of eugenics and important techniques in statistics, Joseph Priestley, chemist and radical and James Watt, engineer and inventor who is associated with the steam engine. Many of these scientists were members of the Lunar Society, which was based in the city.


          


          Twin cities


          Birmingham's town twins are:
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          Birmingham, Alabama, USA is named after the city and shares an industrial kinship.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Birmingham"
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        Birth control
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          Birth control, sometimes synonymous with contraception, is a regimen of one or more actions, devices, or medications followed in order to deliberately prevent or reduce the likelihood of pregnancy or childbirth. "Contraception" may refer specifically to mechanisms that are intended to reduce the likelihood of a sperm cell fertilizing the egg. Birth control is commonly used as part of family planning.


          The history of birth control began with the discovery of the connection between coitus and pregnancy. The oldest forms of birth control included coitus interruptus, pessaries, and the ingestion of herbs that were believed to be contraceptive or abortifacient. The earliest record of birth control use is an Ancient Egyptian set of instructions on creating a contraceptive pessary.


          Different methods of birth control have varying characteristics. Condoms, for example, are the only methods that provide significant protection from sexually transmitted diseases. Cultural and religious attitudes on birth control vary significantly.


          


          History
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          Probably the oldest methods of contraception (aside from sexual abstinence) are coitus interruptus, lactational, certain barrier methods, and herbal methods ( emmenagogues and abortifacients).


          Coitus interruptus (withdrawal of the penis from the vagina prior to ejaculation) probably predates any other form of birth control. Once the relationship between the emission of semen into the vagina and pregnancy was known or suspected, some men began to use this technique. This is not a particularly reliable method of contraception, as few men have the self-control to correctly practice the method at every single act of sexual intercourse. Although it is commonly believed that pre-ejaculate fluid can cause pregnancy, modern research has shown that pre-ejaculate fluid does not contain viable sperm.


          There are historic records of Egyptian women using a pessary (a vaginal suppository) made of various acidic substances and lubricated with honey or oil, which may have been somewhat effective at killing sperm. However, it is important to note that the sperm cell was not discovered until Anton van Leeuwenhoek invented the microscope in the late 17th century, so barrier methods employed prior to that time could not know of the details of conception. Asian women may have used oiled paper as a cervical cap, and Europeans may have used beeswax for this purpose. The condom appeared sometime in the 17th century, initially made of a length of animal intestine. It was not particularly popular, nor as effective as modern latex condoms, but was employed both as a means of contraception and in the hopes of avoiding syphilis, which was greatly feared and devastating prior to the discovery of antibiotic drugs.


          Various abortifacients have been used throughout human history. Some of them were effective, some were not; those that were most effective also had major side effects. One abortifacient reported to have low levels of side effects  silphium  was harvested to extinction around the 1st century. The ingestion of certain poisons by the female can disrupt the reproductive system; women have drunk solutions containing mercury, arsenic, or other toxic substances for this purpose. The Greek gynaecologist Soranus in the 2nd century suggested that women drink water that blacksmiths had used to cool metal. The herbs tansy and pennyroyal are well-known in folklore as abortive agents, but these also "work" by poisoning the woman. Levels of the active chemicals in these herbs that will induce a miscarriage are high enough to perilously damage the liver, kidneys, and other organs. However, in those times where risk of maternal death from postpartum complications was high, the risks and side effects of toxic medicines may have seemed less onerous. Some herbalists claim that black cohosh tea will also be effective in certain cases as an abortifacient.


          Aside from abortifacients, herbal contraceptives in folklore have also included a few preventative measures. Hibiscus rosa-sinensis, known in Ayurveda as a contraceptive, may have antiestrogenic properties. Papaya seeds, rumored to be a male contraceptive, have recently been studied for their azoospermic effect on monkeys.


          The fact that various effective methods of birth control were known in the ancient world sharply contrasts with a seeming ignorance of these methods in wide segments of the population of early modern Christian Europe. This ignorance continued far into the 20th century, and was paralleled by eminently high birth rates in European countries during the 18th and 19th centuries. Some historians have attributed this to a series of coercive measures enacted by the emerging modern state, in an effort to repopulate Europe after the population catastrophe of the Black Death, starting in 1348. According to this view, the witch hunts were the first measure the modern state took in an attempt to eliminate knowledge about birth control within the population, and monopolize it in the hands of state-employed male medical specialists (gynecologists). Prior to the witch hunts, male specialists were unheard of, because birth control was naturally a female domain.


          Presenters at a family planning conference told a tale of Arab traders inserting small stones into the uteruses of their camels in order to prevent pregnancy, a concept very similar to the modern IUD. Although the story has been repeated as truth, it has no basis in history and was meant only for entertainment purposes. The first interuterine devices (which occupied both the vagina and the uterus) were first marketed around 1900. The first modern intrauterine device (contained entirely in the uterus) was described in a German publication in 1909. The Grfenberg ring, the first IUD that was used by a significant number of women, was introduced in 1928.


          The rhythm method (with a rather high method failure rate of ten percent per year) was developed in the early 20th century, as researchers discovered that a woman only ovulates once per menstrual cycle. Not until the 1950s, when scientists better understood the functioning of the menstrual cycle and the hormones that controlled it, were methods of hormonal contraception and modern methods of fertility awareness (also called natural family planning) developed.


          Margaret Sanger was an American birth control activist and the founder of the American Birth Control League (which eventually became Planned Parenthood). She was instrumental in opening the way to access birth control.


          In 1960 the FDA approved the first form of hormonal birth control, the combined oral contraceptive pill.


          


          Methods


          


          Physical methods


          Physical methods may work in a variety of ways, among them: physically preventing sperm from entering the female reproductive tract; hormonally preventing ovulation from occurring; making the woman's reproductive tract inhospitable to sperm; or surgically altering the male or female reproductive tract to induce sterility. Some methods use more than one mechanism. Physical methods vary in simplicity, convenience and efficacy.


          


          Barrier methods
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          Barrier methods place a physical impediment to the movement of sperm into the female reproductive tract.


          The most popular barrier method is the male condom, a latex or polyurethane sheath placed over the penis. The condom is also available in a female version, which is made of polyurethane. The female condom has a flexible ring at each end  one secures behind the pubic bone to hold the condom in place, while the other ring stays outside the vagina.


          Cervical barriers are devices that are contained completely within the vagina. The contraceptive sponge has a depression to hold it in place over the cervix. The cervical cap is the smallest cervical barrier. Depending on the type of cap, it stays in place by suction to the cervix or to the vaginal walls. The diaphragm fits into place behind the woman's pubic bone and has a firm but flexible ring, which helps it press against the vaginal walls.


          Spermicide may be placed in the vagina before intercourse and creates a chemical barrier. Spermicide may be used alone, or in combination with a physical barrier.


          


          Hormonal methods
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          There are variety of delivery methods for hormonal contraception.


          Combinations of synthetic oestrogens and progestins (synthetic progestogens) are commonly used. These include the combined oral contraceptive pill ("The Pill"), the Patch, and the contraceptive vaginal ring ("NuvaRing"). Not currently available for sale in the United States is Lunelle, a monthly injection.


          Other methods contain only a progestin (a synthetic progestogen). These include the progesterone only pill (the POP or 'minipill'), the injectables Depo Provera (a depot formulation of medroxyprogesterone acetate given as an intramuscular injection every three months) and Noristerat ( Norethindrone acetate given as an intramuscular injection every 8 weeks), and contraceptive implants. The progestin-only pill must be taken at more precisely remembered times each day than combined pills. The first contraceptive implant, the original 6-capsule Norplant, was removed from the market in the United States in 1999, though a newer single-rod implant called Implanon was approved for sale in the United States on July 17, 2006. The various progestin-only methods may cause irregular bleeding during use.


          


          Ormeloxifene (Centchroman)


          Ormeloxifene (Centchroman) is a selective oestrogen receptor modulator, or SERM. It causes ovulation to occur asynchronously with the formation of the uterine lining, preventing implantation of a zygote. It has been widely available as a birth control method in India since the early 1990s, marketed under the trade name Saheli. Centchroman is legally available only in India.


          


          Emergency contraception


          Some combined pills and POPs may be taken in high doses to prevent pregnancy after a birth control failure (such as a condom breaking) or after unprotected sex. Hormonal emergency contraception is also known as the "morning after pill," although it is licensed for use up to three days after intercourse.


          Copper intrauterine devices may also be used as emergency contraception. For this use, they must be inserted within five days of the birth control failure or unprotected intercourse.


          Emergency contraception appears to work by suppressing ovulation. However, because it might prevent a fertilized egg from implanting, some people consider it a form of abortion. The details of the possible methods of action are still being studied.


          


          Intrauterine methods
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          These are contraceptive devices which are placed inside the uterus. They are usually shaped like a "T"  the arms of the T hold the device in place. There are two main types of intrauterine contraceptives: those that contain copper (which has a spermicidal effect), and those that release a progestogen (in the US the term progestin is used).


          The terminology used for these devices differs in the United Kingdom and the United States. In the US, all devices which are placed in the uterus to prevent pregnancy are referred to as intra-uterine devices (IUDs) or intra-uterine contraceptive devices (IUCDs). In the UK, only copper-containing devices are called IUDs (or IUCDs), and hormonal intrauterine contraceptives are referred to with the term Intra-Uterine System (IUS). This may be because there are seven types of copper IUDs available in the UK, compared to only one in the US.


          


          Induced abortion


          Abortion can be done with surgical methods, usually suction-aspiration abortion (in the first trimester) or dilation and evacuation (in the second trimester). Medical abortion uses drugs to end a pregnancy and is approved for pregnancies where the length of gestation has not exceeded 8 weeks.


          Some herbs are believed to cause abortion (abortifacients). The efficacy of these plants as such has never been studied in humans. Some animal studies have found them to be effective on other species. The use of herbs to induce abortion is not recommended due to the risk of serious side effects.


          Abortion is subject to ethical debate.


          


          Sterilization


          Surgical sterilization is available in the form of tubal ligation for women and vasectomy for men. In women, the process may be referred to as "tying the tubes," but the fallopian tubes may be tied, cut, clamped, or blocked. This serves to prevent sperm from joining the unfertilized egg. The non-surgical sterilization procedure, Essure, is an example of a procedure that blocks the tubes. Sterilization should be considered permanent.


          


          Behavioural methods


          Behavioural methods involve regulating the timing or methods of intercourse to prevent the introduction of sperm into the female reproductive tract, either altogether or when an egg may be present.


          


          Fertility awareness


          Symptoms-based methods of fertility awareness involve a woman's observation and charting of her body's fertility signs, to determine the fertile and infertile phases of her cycle. Most methods track one or more of the three primary fertility signs: changes in basal body temperature, in cervical mucus, and in cervical position. If a woman tracks both basal body temperature and another primary sign, the method is referred to as symptothermal. Some fertility monitoring devices use urinalysis to follow the levels of estrogen and luteinizing hormone throughout a woman's menstrual cycle. Other bodily cues such as mittelschmerz are considered secondary indicators.


          Calendar-based methods such as the rhythm method and Standard Days Method are dissimilar from symptoms-based fertility awareness methods, in that they do not involve the observation or recording of bodily cues of fertility. Instead, calendar-based methods estimate the likelihood of fertility based on the length of past menstrual cycles. These methods are less accurate than symptoms-based fertility awareness methods, and are considered by many fertility awareness teachers to have been obsolete for at least 20 years.


          Charting of the menstrual cycle may be done by the woman on paper or with the assistance of software. The calendar-based methods may use a device such as CycleBeads. Symptoms-based methods may be assisted by fertility monitoring devices that accept and interpret temperature readings, information from home urinalysis tests, or both. To avoid pregnancy with fertility awareness, unprotected sex is restricted to the least fertile period. During the most fertile period, barrier methods may be availed, or she may abstain from intercourse.


          The term natural family planning (NFP) is sometimes used to refer to any use of FA methods. However, this term specifically refers to the practices which are permitted by the Roman Catholic Church  breastfeeding infertility, and periodic abstinence during fertile times. FA methods may be used by NFP users to identify these fertile times.


          


          Coitus interruptus


          Coitus interruptus (literally "interrupted sex"), also known as the withdrawal method, is the practice of ending sexual intercourse ("pulling out") before ejaculation. The main risk of coitus interruptus is that the man may not perform the maneuver correctly, or may not perform the maneuver in a timely manner. Although concern has been raised about the risk of pregnancy from sperm in pre-ejaculate, several small studies have failed to find any viable sperm in the fluid.


          


          Avoiding vaginal intercourse


          The risk of pregnancy from non-vaginal sex, such as outercourse (sex without penetration), anal sex, or oral sex is virtually zero. (A very small risk comes from the possibility of semen leaking onto the vulva (with anal sex) or coming into contact with an object, such as a hand, that later contacts the vulva.)


          


          Abstinence


          Sexual abstinence is the practice of refraining from all sexual activity.


          


          Lactational


          Most breastfeeding women have a period of infertility after the birth of their child. The lactational amenorrhea method, or LAM, gives guidelines for determining the length of a woman's period of breastfeeding infertility.


          


          Methods in development


          


          For females


          
            	Praneem is a polyherbal vaginal tablet being studied as a spermicide, and a microbicide active against HIV.


            	BufferGel is a spermicidal gel being studied as a microbicide active against HIV.


            	Duet is a disposable diaphragm in development that will be pre-filled with BufferGel. It is designed to deliver microbicide to both the cervix and vagina. Unlike currently available diaphragms, the Duet will be manufactured in only one size and will not require a prescription, fitting, or a visit to a doctor.


            	The SILCS diaphragm is a silicone barrier which is still in clinical testing. It has a finger cup molded on one end for easy removal. Like the Duet, the SILCS is novel in that it will only be available in one size.


            	A vaginal ring is being developed that releases both estrogen and progesterone, and is effective for over 12 months.


            	Two types of progestogen-only vaginal rings are being developed. Progestogen-only products may be particularly useful for women who are breastfeeding. The rings may be used for four months at a time.


            	A progesterone-only contraceptive is being developed that would be sprayed onto the skin once a day.


            	Quinacrine sterilization and the Adiana procedure are two permanent methods of birth control being developed.

          


          


          For males


          Other than condoms and withdrawal, there are currently no available methods of reversible contraception which males can use or control. Several methods are in research and development:


          
            	As of 2007, a chemical called Adjudin is currently in Phase II human trials as a male oral contraceptive.

          


          
            	RISUG (Reversible Inhibition of Sperm Under Guidance), is an experimental injection into the vas deferens that coats the walls of the vas with a spermicidal substance. The method can potentially be reversed by washing out the vas deferens with a second injection.

          


          
            	Experiments in vas-occlusive contraception involve an implant placed in the vasa deferentia.

          


          
            	Experiments in heat-based contraception involve heating a man's testicles to a high temperature for a short period of time.

          


          


          Misconceptions


          Modern misconceptions and urban legends have given rise to a great deal of false claims:


          
            	The suggestion that douching with any substance immediately following intercourse works as a contraceptive is untrue. While it may seem like a sensible idea to try to wash the ejaculate out of the vagina, it is not likely to be effective. Due to the nature of the fluids and the structure of the female reproductive tract, douching most likely actually spreads semen further towards the uterus. Some slight spermicidal effect may occur if the douche solution is particularly acidic, but overall it is not scientifically observed to be a reliably effective method.


            	It is a myth that a female cannot become pregnant as a result of the first time she engages in sexual intercourse.


            	While women are usually less fertile for the first few days of menstruation, it is a myth that a woman absolutely cannot get pregnant if she has sex during her period.


            	Having sex in a hot tub does not prevent pregnancy, but may contribute to vaginal infections.


            	Although some sex positions may encourage pregnancy, no sexual positions prevent pregnancy. Having sex while standing up or with a woman on top will not keep the sperm from entering the uterus. The force of ejaculation, the contractions of the uterus caused by prostaglandins in the semen, as well as ability of sperm to swim overrides gravity.


            	Urinating after sex does not prevent pregnancy and is not a form of birth control, although it is often advised anyway to help prevent urinary tract infections.


            	Toothpaste cannot be used as an effective contraceptive.

          


          


          Effectiveness


          Effectiveness is measured by how many women become pregnant using a particular birth control method in the first year of use. Thus, if 100 women use a method that has a 12 percent first-year failure rate, then sometime during the first year of use, 12 of the women should become pregnant.


          The most effective methods in typical use are those that do not depend upon regular user action. Surgical sterilization, Depo-Provera, implants, and intrauterine devices (IUDs) all have first-year failure rates of less than one percent for perfect use. Sterilization, implants, and IUDs also have typical failure rates under one percent. The typical failure rate of Depo-Provera is disagreed upon, with figures ranging from less than one percent up to three percent.


          Other methods may be highly effective if used consistently and correctly, but can have typical use first-year failure rates that are considerably higher due to incorrect or ineffective usage by the user. Hormonal contraceptive pills, patches or rings, fertility awareness methods, and the lactational amenorrhea method (LAM), if used strictly, have first-year (or for LAM, first-6-month) failure rates of less than 1%. In one survey, typical use first-year failure rates of hormonal contraceptive pills (and by extrapolation, patches or rings) were as high as five percent per year. Fertility awareness methods as a whole have typical use first-year failure rates as high as 25 percent per year; however, as stated above, perfect use of these methods reduces the first-year failure rate to less than 1%.


          Condoms and cervical barriers such as the diaphragm have similar typical use first-year failure rates (14 and 20 percent, respectively), but perfect usage of the condom is more effective (three percent first-year failure vs six percent) and condoms have the additional feature of helping to prevent the spread of sexually transmitted diseases such as the HIV virus. The withdrawal method, if used consistently and correctly, has a first-year failure rate of four percent. Due to the difficulty of consistently using withdrawal correctly, it has a typical use first-year failure rate of 19 percent, and is not recommended by some medical professionals.


          


          Protection against sexually transmitted infections


          Not all methods of birth control offer protection against sexually transmitted infections. Abstinence from all forms of sexual behaviour will protect against the sexual transmission of these infections. The male latex condom offers some protection against some of these diseases with correct and consistent use, as does the female condom, although the latter has only been approved for vaginal sex. The female condom may offer greater protection against sexually transmitted infections that pass through skin to skin contact, as the outer ring covers more exposed skin than the male condom, and can be used during anal sex to guard against sexually transmitted infections. However, the female condom can be difficult to use. Frequently a woman can improperly insert it, even if she believes she is using it correctly.


          The remaining methods of birth control do not offer significant protection against the sexual transmission of these diseases.


          However, so-called sexually transmitted infections may also be transmitted non-sexually, and therefore, abstinence from sexual behaviour does not guarantee 100 percent protection against sexually transmitted infections. For example, HIV may be transmitted through contaminated needles which may be used in intravenous drug use, tattooing, body piercing, or injections. Health-care workers have acquired HIV through occupational exposure to accidental injuries with needles.


          


          Religious and cultural attitudes


          


          Religious views on birth control


          Religions vary widely in their views of the ethics of birth control. In Christianity, the Roman Catholic Church accepts only Natural Family Planning, while Protestants maintain a wide range of views from allowing none to very lenient. Views in Judaism range from the stricter Orthodox sect to the more relaxed Reform sect. In Islam, contraceptives are allowed if they do not threaten health or lead to sterility, although their use is discouraged. Hindus may use both natural and artificial contraceptives. A common Buddhist view of birth control is that preventing conception is ethically acceptable, while intervening after conception has occurred or may have occurred is not.


          


          Birth control education


          Many teenagers, most commonly in developed countries, receive some form of sex education in school. What information should be provided in such programs is hotly contested, especially in the United States and Great Britain. Possible topics include reproductive anatomy, human sexual behaviour, information on sexually transmitted diseases (STDs), social aspects of sexual interaction, negotiating skills intended to help teens follow through with a decision to remain abstinent or to use birth control during sex, and information on birth control methods.


          One type of sex education program used mainly in the United States is called abstinence-only education, and it promotes sexual abstinence until marriage. The programs do not encourage birth control, often provide inaccurate information about contraceptives and sexuality, stress failure rates of condoms and other contraceptives, and teach strategies for avoiding sexually intimate situations. Advocates of abstinence-only education believe that the programs will result in decreased rates of teenage pregnancy and STD infection. In a non-random, Internet survey of 1,400 women who found and completed a 10-minute multiple-choice online questionnaire listed in one of several popular search engines, women who received sex education from schools providing primarily abstinence information, or contraception and abstinence information equally, reported fewer unplanned pregnancies than those who received primarily contraceptive information, who in turn reported fewer unplanned pregnancies than those who received no information. However, randomized controlled trials demonstrate that abstinence-only sex education programs increase the rates of pregnancy and STDs in the teenage population. Professional medical organizations, including the AMA, AAP, ACOG, APHA, and Society for Adolescent Medicine, support comprehensive sex education (providing abstinence and contraceptive information) and oppose the sole use of abstinence-only sex education.
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              	General
            


            
              	Name, Symbol, Number

              	bismuth, Bi, 83
            


            
              	Chemical series

              	poor metals
            


            
              	Group, Period, Block

              	15, 6, p
            


            
              	Appearance

              	lustrous pink

              [image: ]
            


            
              	Standard atomic weight

              	208.98040 (1) gmol1
            


            
              	Electron configuration

              	[Xe] 4f14 5d10 6s 6p
            


            
              	Electrons per shell

              	2, 8, 18, 32, 18, 5
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	9.78 gcm3
            


            
              	Liquid density at m.p.

              	10.05 gcm3
            


            
              	Melting point

              	544.7 K

              (271.5 C, 520.7 F)
            


            
              	Boiling point

              	1837 K

              (1564 C, 2847 F)
            


            
              	Heat of fusion

              	11.30  kJmol1
            


            
              	Heat of vaporization

              	151  kJmol1
            


            
              	Specific heat capacity

              	(25C) 25.52 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P(Pa)

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T(K)

                    	941

                    	1041

                    	1165

                    	1325

                    	1538

                    	1835
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	rhombohedral
            


            
              	Oxidation states

              	3, 5

              (mildly acidic oxide)
            


            
              	Electronegativity

              	2.02 (Pauling scale)
            


            
              	Ionization energies

              ( more)

              	1st: 703  kJmol1
            


            
              	2nd: 1610 kJmol1
            


            
              	3rd: 2466 kJmol1
            


            
              	Atomic radius

              	160  pm
            


            
              	Atomic radius (calc.)

              	143 pm
            


            
              	Covalent radius

              	146 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	diamagnetic
            


            
              	Electrical resistivity

              	(20C) 1.29 m
            


            
              	Thermal conductivity

              	(300K) 7.97 Wm1K1
            


            
              	Thermal expansion

              	(25C) 13.4 mm1K1
            


            
              	Speed of sound (thin rod)

              	(20 C) 1790 m/s
            


            
              	Young's modulus

              	32 GPa
            


            
              	Shear modulus

              	12 GPa
            


            
              	Bulk modulus

              	31 GPa
            


            
              	Poisson ratio

              	0.33
            


            
              	Mohs hardness

              	2.25
            


            
              	Brinell hardness

              	94.2 MPa
            


            
              	CAS registry number

              	7440-69-9
            


            
              	Selected isotopes
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                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	207Bi

                    	syn

                    	31.55 y

                    	, +

                    	2.399

                    	207Pb
                  


                  
                    	208Bi

                    	syn

                    	368,000 y

                    	, +

                    	2.880

                    	208Pb
                  


                  
                    	209Bi

                    	100%

                    	(19  2) 1018 y

                    	

                    	

                    	205Tl
                  


                  
                    	210 mBi
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                    	3.04 106y
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          Bismuth (pronounced /ˈbɪzməth/) is a chemical element that has the symbol Bi and atomic number 83. This heavy, brittle, white crystalline trivalent poor metal has a pink tinge and chemically resembles arsenic and antimony. Of all the metals, it is the most naturally diamagnetic, and only mercury has a lower thermal conductivity.


          Bismuth compounds are used in cosmetics and in medical procedures. As the toxicity of lead has become more apparent in recent years, alloy uses for bismuth metal as a replacement for lead have become an increasing part of bismuth's commercial importance.


          


          Notable characteristics


          Bismuth is a brittle metal with a pinkish hue, often occurring in its native form with an iridescent oxide tarnish showing many refractive colors from yellow to blue. When combusted with oxygen, bismuth burns with a blue flame and its oxide forms yellow fumes. Its toxicity is much lower than that of its neighbors in the periodic table such as lead, thallium, and antimony.


          No other metal is more naturally diamagnetic (as opposed to superdiamagnetic) than bismuth, and it has a high electrical resistance. Of any metal, it has the second lowest thermal conductivity (after mercury) and the highest Hall coefficient. When deposited in sufficiently thin layers on a substrate, bismuth is a semiconductor, rather than a poor metal.


          Elemental bismuth is one of very few substances of which the liquid phase is denser than its solid phase (water being the best-known example). Because bismuth expands on freezing, it was long an important component of low-melting typesetting alloys, which needed to expand to fill printing molds.


          


          Isotopes


          While bismuth was traditionally regarded as the element with the heaviest stable isotope, bismuth-209, it had long been suspected to be unstable on theoretical grounds. This was finally demonstrated in 2003 when researchers at the Institut d'Astrophysique Spatiale in Orsay, France, measured the alpha emission half-life of 209Bi to be 1.9 x 1019 years, over a billion times longer than the current estimated age of the universe. Owing to its extraordinarily long half-life, for nearly all applications bismuth can be treated as if it is stable and non-radioactive. The radioactivity is of academic interest, however, because bismuth is one of few elements whose radioactivity was suspected, and indeed theoretically predicted, before being detected in the laboratory.


          


          History


          Bismuth ( New Latin bisemutum from German Wismuth, perhaps from weie Masse, "white mass") was confused in early times with tin and lead because of its resemblance to those elements. Basilius Valentinus described some of its uses in 1450. Claude Franois Geoffroy showed in 1753 that this metal is distinct from lead.


          Artificial bismuth was commonly used in place of the actual mineral. It was made by hammering tin into thin plates, and cementing them by a mixture of white tartar, saltpeter, and arsenic, stratified in a crucible over an open fire.


          Bismuth was also known to the Incas and used (along with the usual copper and tin) in a special bronze alloy for knives.


          


          Occurrence and production


          In the Earth's crust, bismuth is about twice as abundant as gold. It is not usually economical to mine it as a primary product. Rather, it is usually produced as a byproduct of the processing of other metal ores, especially lead, but also tungsten or other metal alloys.


          The most important ores of bismuth are bismuthinite and bismite. In 2005, China was the top producer of bismuth with at least 40% of the world share followed by Mexico and Peru, reports the British Geological Survey.


          According to the USGS, world 2006 bismuth mine production was 5,700 tonnes, of which China produced 3,000 tonnes, Mexico 1,180 tonnes, Peru 950 tonnes, and the balance Canada, Kazakhstan and other nations. World 2006 bismuth refinery production was 12,000 tonnes, of which China produced 8,500 tonnes, Mexico 1,180 tonnes, Belgium 800 tonnes, Peru 600 tonnes, Japan 510 tonnes, and the balance Canada and other nations.


          The difference between world bismuth mine production and refinery production reflects bismuth's status as a byproduct metal. Bismuth travels in crude lead bullion (which can contain up to 10% bismuth) through several stages of refining, until it is removed by the Kroll-Betterton process or the Betts process. The Kroll-Betterton process uses a pyrometallurgical separation from molten lead of calcium-magnesium-bismuth drosses containing associated metals (silver, gold, zinc, some lead, copper, tellurium, and arsenic), which are removed by various fluxes and treatments to give high-purity bismuth metal (over 99% Bi). The Betts process takes cast anodes of lead bullion and electrolyzes them in a lead fluosilicate-hydrofluosilicic acid electrolyte to yield a pure lead cathode and an anode slime containing bismuth. Bismuth will behave similarly with another of its major metals, copper. Thus world bismuth production from refineries is a more complete and reliable statistic.


          According to the Bismuth Advocate News (BAN), the price (NY Dealer) for bismuth metal from year-end 2000 to September 2005 was stuck in a range from lows of $2.70-$3.10 per lb. in late November 2002 and $2.60-$2.90 per lb. in December 2003 to highs of $3.85-$4.15 per lb. at year-end 2000 and $3.65-$4.00 per lb. in mid June 2004. BAN shows the range pressing to $4.20-$4.60 per lb. in September 2005 and then $4.50-$4.75 per pound in mid September 2006, before bursting upwards steeply to $6.00-$6.50 per lb in mid November 2006, $7.30-$7.80 in late December 2006, $9.25-$9.75 per lb in early March 2007, $10.50-$11.00 per lb in late March 2007, $13.00-$14.50 per lb. in mid April 2007, to an all-time high of $18.00-$19.00 per lb in mid June 2007, and then backed off to $13.50-$15.00 per lb in mid November 2007. This unprecedented event reflects an extreme scarcity of bismuth, perhaps temporary.
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          Crystals


          Though virtually unseen in nature, high-purity bismuth can form distinctive hopper crystals. These colorful laboratory creations are typically sold to collectors. Bismuth is relatively nontoxic and has a low melting point just above 271 C, so crystals may be grown using a household stove, although the resulting crystals will tend to be lower quality than lab-grown crystals.


          


          Applications


          Bismuth oxychloride is sometimes used in cosmetics. Bismuth subnitrate and bismuth subcarbonate are used in medicine. Bismuth subsalicylate (the active ingredient in Pepto-Bismol) is used as an antidiarrheal and to treat some other gastro-intestinal diseases. Also, the product Bibrocathol is an organic molecule containing Bismuth and is used to treat eye infections. Bismuth subgallate (the active ingredient in Devrom) is used as an internal deodorant to treat malodor from flatulence (or gas) and feces.


          Some other current uses:


          
            	Many bismuth alloys have low melting points and are widely used for fire detection and suppression system safety devices.


            	Bismuth is used as an alloying agent in production of malleable irons.


            	A carrier for U-235 or U-233 fuel in nuclear reactors


            	Bismuth has also been used in solders. The fact that bismuth and many of its alloys expand slightly when they solidify make them ideal for this purpose.


            	Bismuth subnitrate is a component of glazes that produces an iridescent luster finish.


            	Bismuth telluride is an excellent thermoelectric material; it is widely used.


            	A replacement propellant for xenon in Hall effect thrusters


            	In 1997 an antibody conjugate with Bi-213, which has a 45 minute half-life, and decays with the emission of an alpha-particle, was used to treat patients with leukemia.


            	In 2001, Professor Barry Allen and Dr. Graeme Melville at St. George Hospital in Sydney successfully produced Bi-213 in linac experiments which involved bombarding radium with bremsstrahlung photons. This cancer research team used Bi-213 in its Targeted Alpha Therapy (TAT) program.

          


          In the early 1990s, research began to evaluate bismuth as a nontoxic replacement for lead in various applications:


          
            	As noted above, bismuth has been used in solders; its low toxicity will be especially important for solders to be used in food processing equipment and copper water pipes.


            	A pigment in artists' oil paint


            	Ingredient in free-machining brasses for plumbing applications


            	Ingredient in free-cutting steels for precision machining properties


            	A catalyst for making acrylic fibres


            	In low-melting alloys used in fire detection and extinguishing systems


            	Ingredient in lubricating greases


            	Dense material for fishing sinkers


            	In crackling microstars ( dragon's eggs) in pyrotechnics, as the oxide, subcarbonate, or subnitrate


            	Replacement for lead in shot and bullets. The UK, U.S., and many other countries now prohibit the use of lead shot for the hunting of wetland birds, as many birds are prone to lead poisoning due to mistaken ingestion of lead (instead of small stones and grit) to aid digestion. Bismuth-tin alloy shot is one alternative that provides similar ballistic performance to lead. (Another less expensive but also more poorly performing alternative is "steel" shot, which is actually soft iron.)


            	Bismuth core bullets are also starting to appear for use in indoor shooting ranges, where fine particles of lead from bullets impacting the backstop can be a chronic toxic inhalant problem. Owing to bismuth's crystalline nature, the bismuth bullets shatter into a non-toxic powder on impact, making recovery and recycling easy. The lack of malleability does, however, make bismuth unsuitable for use in expanding hunting bullets.


            	Fabrique Nationale de Herstal uses bismuth in the projectiles for its FN 303 less-lethal riot gun.

          


          According to the USGS, U.S. bismuth consumption in 2006 totaled 2,050 tonnes, of which chemicals (including pharmaceuticals, pigments, and cosmetics) were 510 tonnes, bismuth alloys 591 tonnes, metallurgical additives 923 tonnes, and the balance other uses.


          


          Compounds


          


          Precautions


          Bismuth is not known to be toxic, compared to its periodic table neighbours (lead, antimony, and polonium), although some compounds (including bismuth chloride) are toxic and should be handled with care.
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                  American Bison (Bison bison)
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                  Wisent (Bison bonasus)
                

              
            


            
              	Conservation status
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                  Near Threatened( IUCN 2.3)
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Mammalia

                  


                  
                    	Order:

                    	Artiodactyla

                  


                  
                    	Family:

                    	Bovidae

                  


                  
                    	Subfamily:

                    	Bovinae

                  


                  
                    	Genus:

                    	Bison

                    Hamilton Smith, 1827
                  


                  
                    	Species:

                    	Bison bonasus

                  

                

              
            


            
              	Species
            


            
              	
                 B. antiquus

                B. bison

                B. bonasus

                 B. latifrons

                 B. occidentalis

                 B. priscus


              
            

          


          Bison is a taxonomic group containing six species of large even-toed ungulates within the subfamily Bovinae. Only two of these species still exist: the American bison (B. bison) and the European bison, or wisent (B. bonasus), each with two subspecies.


          


          Name


          In American Western culture, the bison is commonly referred to as "buffalo"; however, this is a misnomer: though both bison and buffalo belong to the Bovidae family, the term "buffalo" properly applies only to the Asian water buffalo and African buffalo. The gaur, a large, thick-coated ox found in Asia, is also known as the "Indian bison", although it is in the genus Bos and thus not a true bison.


          


          Description


          The American and European bison are the largest terrestrial mammals in North America and Europe. Bison are nomadic grazers and travel in herds, except for the non-dominant bulls, which travel alone or in small groups during most of the year. American bison are known for living in the Great Plains. Both species were hunted close to extinction during the 19th and 20th centuries but have since rebounded, although the European bison is still endangered.


          Unlike the Asian water buffalo, bison have never been domesticated, although the American bison is kept on some farms.


          Bison live to be about 20 years old and are born without their trademark "hump" or horns. With the development of their horns, they become mature at two to three years of age, although the males continue to grow slowly to about age seven.


          Adult bulls express a high degree of dominance competitiveness during mating season. Male bison fight for female bison. These fights often result in injury or death. After the bisons mate, the herd splits up into smaller herds. Calves are born nine months after mating. The mothers take care of and nurse their young for a year.


          Bison are up to 11.5 feet (3.5m) in length, up to 6.5 feet (2m) in height and up to one ton in weight.


          


          Diet


          Bison have a fairly simple diet. The bison's main food is grass. Bison also eat the low lying shrubbery that is available. In the winter, bison forage in the snow looking for grass. If there is little grass available, bison have to resort to eating the twigs of the shrubs and plants.
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          This article is about the capital of Guinea-Bissau. For a town in Rajasthan, India: Bissau, Rajasthan


          
            
              	Bissau
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                  [image: Location of Bissau in Guinea-Bissau]
                
Location of Bissau in Guinea-Bissau
              
            


            
              	Coordinates:
            


            
              	Country

              	Guinea-Bissau
            


            
              	Region

              	Bissau Region
            


            
              	Area
            


            
              	-Total

              	77 km(29.7 sqmi)
            


            
              	Population ( 2007)
            


            
              	-Total

              	407,424 est.
            

          


          Bissau is the capital city of Guinea-Bissau. It's an autonomous city who's borders are conterminous with the Bissau Region. As of 2007, the city has an estimated population of 407,424 according to the Instituto Nacional de Estatstica e Censos . The last time an official census was held in the country was 1991 the city/region had a population of 195,389. The city is located on the Geba River estuary, off the Atlantic Ocean. It is the country's largest city, major port, and administrative and military centre. Peanuts, hardwoods, copra, palm oil, and rubber are the chief products. The city was founded in 1687 by Portugal as a fortified port and trading centre. In 1942 it became the capital of Portuguese Guinea. After de declaration of independence by the guerilla, in 1973, the capital of the independent territory was declared to be Madina do Boe, but Bissau remained as the capital of the portuguese-occupied regions, i. e., of Portuguese Guinea. When Portugal recognized the independence of Guinea-Bissau and pulled out, in 1974, the two territories merged and Bissau became the capital of the new state. Bissau is located at 1152' North, 1536' West (11.86667, -15.60).
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              View of Bissau from Rio Gba
            

          


          The city is known for its annual carnival. Other attractions include the Fortaleza d'Amura barracks containing Amlcar Cabral's mausoleum, the Pidjiguiti Memorial to the dockers killed in the Bissau Dockers' Strike on August 3, 1959, the Guinea-Bissau National Arts Institute, Bissau New Stadium and local beaches. Many buildings in the city were ruined during the Guinea-Bissau Civil War, including the Guinea-Bissau Presidential Palace and the Bissau French Cultural Centre (now rebuilt), and the city centre is still underdeveloped.
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              Coat of arms of the city of Bissau adopted in 1947 (may be still in use)
            

          


          The airport that serves Bissau is Osvaldo Vieira International Airport.


          


          Town twinning


          
            	[image: Flag of Senegal] Dakar, Senegal
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              Bjrn Borg
            

            
              	
            


            
              	Country

              	Sweden
            


            
              	Residence

              	Monte Carlo
            


            
              	Date of birth

              	June 6, 1956 (1956-06-06)
            


            
              	Place of birth

              	Stockholm
            


            
              	Height

              	180 cm (5 ft 11 in)
            


            
              	Weight

              	72 kg (160 lb)
            


            
              	Turned pro

              	1973 (international debut in 1971)
            


            
              	Retired

              	1984 (unsuccessful comeback from 1991 to 1993)
            


            
              	Plays

              	Right-handed; two-handed backhand
            


            
              	Career prize money

              	US$ 3,655,751
            


            
              	Singles
            


            
              	Career record:

              	587-124 (82.6%)
            


            
              	Career titles:

              	97 (including 61 listed by the ATP)
            


            
              	Highest ranking:

              	1 ( August 23, 1977)
            


            
              	Grand Slam results
            


            
              	Australian Open

              	3R (1974)
            


            
              	French Open

              	W (1974, '75, '78, '79, '80, '81)
            


            
              	Wimbledon

              	W (1976, '77, '78, '79, '80)
            


            
              	US Open

              	F (1976, '78, '80, '81)
            


            
              	Doubles
            


            
              	Career record:

              	86-81 (51.2%)
            


            
              	Career titles:

              	4
            


            
              	Highest ranking:

              	890 ( March 22, 1993)
            


            
              	
                Infobox last updated on: March 24, 2007.

              
            

          


          Bjrn Rune Borg  (born June 6, 1956, in Stockholm, Sweden) is a former World No. 1 tennis player from Sweden regarded by some observers and tennis players as the greatest player in the sport's history. During a nine-year career, he won 41 percent of the Grand Slam singles tournaments he entered (11 of 27) and 89.8 percent of the Grand Slam singles matches he played. Both are male open era records. In addition, Borg's six French Open singles titles are an all-time record. He is the only player in the open era to have won both Wimbledon and the French Open in the same year more than once, as he won both in three consecutive years.


          


          Career overview


          As a child growing up in Sdertlje, a town near Stockholm, Borg became fascinated with a golden tennis racquet that his father won at a table-tennis tournament. His father gave him the racquet, beginning one of the brightest careers in tennis history.


          In 1972, at the age of 15, Borg became one of the youngest players ever to represent his country in the Davis Cup and won his debut singles rubber in five sets against seasoned professional Onny Parun of New Zealand. Later that year, he won the Wimbledon junior singles title.


          In 1973, Borg reached the Wimbledon main draw quarterfinals in his first attempt.


          In 1974, Borg won his first top-level singles title at the Italian Open. Two weeks later, he won his first Grand Slam title at the French Open, defeating Manuel Orantes in the final 2-6, 6-7, 6-0, 6-1, 6-1. Barely 18 at the time, Borg was the youngest-ever male French Open champion (the record has since been lowered by Mats Wilander in 1982 and Michael Chang in 1989).


          In early 1975, Borg defeated Rod Laver, then 36 years old, in a semifinal of the World Championship Tennis (WCT) finals in Dallas, Texas 7-6, 3-6, 5-7, 7-5, 6-2. Borg then lost to Arthur Ashe in the final.


          Borg retained his French Open title in 1975, beating Guillermo Vilas in the final in straight sets. Borg then reached the Wimbledon quarterfinals, where he lost in four sets to Ashe, the eventual champion.


          Borg won two singles and one doubles rubber in the 1975 Davis Cup final as Sweden beat Czechoslovakia 3-2. With these singles wins, Borg had won 19 consecutive Davis Cup singles rubbers since 1973. That was already a record at the time. But Borg never lost another Davis Cup singles rubber, and, by the end of his career, he had stretched that winning streak to 33--a Davis Cup record that still stands.


          Borg won Wimbledon in 1976 without losing a set, defeating the much-favoured Ilie Năstase in the final. Borg became the youngest male Wimbledon champion of the modern era at 20 years and 1 month (a record subsequently broken by Boris Becker, who won Wimbledon aged 17 in 1985). Some speculate that Borg's surviving the first week of Wimbledon, when the courts were slick and fast, was the key to his success. This might have been due to the unusually hot conditions that summer. The courts played slower in the second week, which suited Borg's baseline game. Borg also reached the final of the 1976 U.S. Open, which was then being played on clay courts. Borg lost in four sets to World No. 1 Jimmy Connors.


          Borg missed the French Open in 1977 because he was under contract with WTT, but he repeated his Wimbledon triumph, although this time he was pushed much harder. He defeated his good friend Vitas Gerulaitis in a semifinal 6-4, 3-6, 6-3, 3-6, 8-6. In the final, Borg was pushed to five sets for the third time in the tournament, this time by Connors. The win propelled Borg to the #1 ranking on the computer, albeit for just one week in August.


          Borg was at the height of his career from 1978 through 1980, winning the French Open and Wimbledon all three years.


          In 1978, Borg won straight-set finals over Vilas at the French Open and Connors at Wimbledon but was defeated in straight sets by Connors in the final of the U.S. Open, now held on hard courts in Flushing Meadow, New York. That autumn, Borg faced John McEnroe for the first time in a semifinal of the Stockholm Open and was upset 6-3, 6-4. Borg did not drop a set at the 1978 French Open, a feat only he and Năstase have accomplished during the open era.


          Borg lost to McEnroe again in four sets in the final of the 1979 WCT Finals but was now overtaking Connors for the top ranking. Borg established himself firmly in the top spot with his fourth French Open singles title and fourth straight Wimbledon singles title, defeating Connors in a straight-set semifinal at the latter tournament. At the French Open, Borg defeated big-serving Victor Pecci in a four-set final, and at Wimbledon, Borg took five sets to overcome an even bigger server, Roscoe Tanner. Borg was upset by Tanner at the U.S. Open, in a four-set quarterfinal played under the lights.


          At the season-ending Masters tournament in January 1980, Borg survived a close semifinal against McEnroe 6-3, 6-7, 7-6(3). He then beat Gerulaitis in straight sets, winning his first Masters and first title in New York. In June, he overcame Gerulaitis, again in straight sets, for his fifth French Open title. Again, he did not drop a set.


          Borg won his fifth consecutive Wimbledon singles title in 1980 by defeating McEnroe in a five-set match often listed among the best Wimbledon finals ever played. In the fourth-set tiebreak, McEnroe saved five match points and Borg six set points before McEnroe won the set. Borg then won 19 straight points on serve in the deciding set and prevailed after 3 hours, 53 minutes.


          Borg lost to McEnroe in another five-set final, this one lasting 4 hours and 13 minutes, at the 1980 U.S. Open. He then defeated McEnroe in the final of the Stockholm Open, 6-3, 6-4, and faced him one more time that year, in the round-robin portion of the year-end Masters, played in January 1981. With 19,103 fans in attendance, Borg won a deciding third-set tie-break for the second year in a row, 6-4, 6-7, 7-6(3). Borg then defeated Ivan Lendl for his second Masters title, 6-4, 6-2, 6-2.


          Borg won his last Grand Slam title at the French Open in 1981, defeating Lendl in a five-set final. Borg's six French Open singles titles remains a record for a male player.


          In reaching the Wimbledon final in 1981, Borg stretched his winning streak at the All England Club to a record 41 matches. In a semifinal, Borg was down to Connors by two sets to none before coming back to win the match 0-6, 4-6, 6-3, 6-0, 6-4. Borg's streak was brought to an end by McEnroe, who defeated him in four sets.


          Borg's last Grand Slam final was a four set loss to McEnroe at the 1981 U.S. Open.


          By the end of 1981, Borg was on the verge of break-down. In 1982, Borg played only one tournament, losing to Yannick Noah in the quarterfinals of Monte Carlo. Nevertheless, Borg's announcement in January 1983 that he was retiring from the game at the age of 26 was a shock to the tennis world.


          Borg was ranked the World No. 1 in six different stretches between 1977 and 1981, totaling 109 weeks. Tennis commentators considered him as the best player from 1977 through 1980. During his career, he won a total of 77 (61 listed on the Association of Tennis Professionals website) top-level singles and four doubles titles.


          Borg won the BBC Sports Personality of the Year Overseas Personality Award in 1979.


          Borg was inducted into the International Tennis Hall of Fame in 1987.


          After retiring, Borg suffered a drug overdose, was rumoured to have attempted suicide (which he denied), and had a turbulent relationship with his then-wife, the Italian singer Loredana Bert. He later bounced back as the owner of the Bjrn Borg fashion label, whose most noted advertising campaigns asked Swedes (from the pages of a leading national newspaper) to "Fuck for the Future."


          In the early- 1990s, Borg attempted a comeback on the men's professional tennis tour. This time around, however, he was completely unsuccessful. Playing with his old wooden rackets in an attempt to regain his once-indomitable touch, he lost his first comeback match in 1991 to Jordi Arrese at the Monte Carlo Open. A series of first-round losses to low-ranked players followed over the next two years. The closest he came to winning a match was in 1993 in Moscow, when he pushed Alexander Volkov to three sets and lost a final set tiebreaker 9-7. After that match, he retired from the tour for good and confined himself to playing on the senior tour, with modern rackets, where he renewed his old rivalries with McEnroe, Connors, and Vilas.


          In March 2006, Bonhams Auction House in London announced that it would auction Borg's Wimbledon trophies and two of his winning rackets on June 21, 2006. Several players then called Borg wondering what he was thinking, but only McEnroe was able to make Borg reconsider. According to Dagens Nyheter  who had talked to Borg  McEnroe called from New York and asked, "What's up? Have you gone mad?" The conversation apparently persuaded Borg to buy out the trophies from Bonhams at an undisclosed amount.


          In an TV advertisement first shown in August 2007, Borg and McEnroe parody their rivalry in an ad to promote UK supermarket Tesco's new "one in front" checkout opening policy.


          On December 10, 2006, the British Broadcasting Corporation gave Borg a Lifetime Achievement Award, which was presented by Becker.


          


          Place among the all-time greats


          Borg won the fourth most Grand Slam singles titles (11) of all time, behind Pete Sampras (14), Roy Emerson (12), and recently, Roger Federer (12). Among his other achievements are a record 89.8 Grand Slam match winning percentage (141-16) and a male open era record 41 winning percentage for Grand Slam tournaments played (11 of 27). The French Open-Wimbledon double he achieved three times consecutively was called by Wimbledon officials "the most difficult double in tennis" and "a feat considered impossible among today's players." No player has managed to achieve this double since  and indeed Andre Agassi is the only male player since Borg to win both the French Open and Wimbledon men's singles titles over the course of his career. Both Federer and Rafael Nadal came very close to winning the French Open-Wimbledon double by twice reaching the final of the French and Wimbledon (2006/2007), with the former winning Wimbledon and the latter winning the French.


          In his 1979 autobiography, Jack Kramer, the long-time tennis promoter and great player himself, had already included Borg in his list of the 21 greatest players of all time. And in 2003, Bud Collins chose Borg as one of his top-five male players of all time.


          Borg never won either the U.S. Open or the Australian Open, losing in the final at the U.S. Open four times. The only players to defeat Borg in a Grand Slam final were fellow World No. 1 tennis players John McEnroe and Jimmy Connors. Borg chose to play the Australian Open only once, in 1974, where he lost in the third round. Borg has stated publicly that he would have attempted to complete the calendar year Grand Slam and played in the Australian Open had he succeeded in winning the first three Grand Slam tournaments of the year, which he never did. (During Borg's career, the Australian Open was the last Grand Slam tournament of each year.)


          


          Playing style


          Borg had one of the most distinctive playing styles in the open era. Borg played from the baseline, with powerful ground-strokes and a two-handed backhand (very rare at the time and unorthodox). He hit the ball hard and high from the back of the court and brought it down with considerable topspin, which made his ground-strokes very consistent. There had been other players, particularly Rod Laver and Arthur Ashe, who played with topspin on both the forehand and backhand. But Laver and Ashe only used topspin as a way to mix up their shots and pass their opponents at the net easily. Borg was one of the first top players to use heavy topspin on his shots consistently.


          Complementing his consistent ground-strokes was his fitness. Both of these factors allowed Borg to be dominant at Roland Garros.


          However, one of the feats that make Borg unique is his dominance on the grass courts of Wimbledon, where baseliners historically do not succeed. Experts attribute his dominance on grass to his consistency and an underrated serve.


          Another trait usually associated with Borg is his grace under pressure. His calm court demeanor earned him the nickname of the "Ice Man" or "Ice-Borg".


          Borg's physical conditioning was legendary as he could outlast most of his opponents under the most grueling match conditions. He is the most famous athlete known to have bradycardia, with a heart rate at rest reported to be between 30 and 45 beats per minute.


          Borg is credited with helping to develop the style of play that has come to dominate the game today.


          


          Grand Slam singles finals


          


          Wins (11)


          
            
              	Year

              	Championship

              	Opponent in Final

              	Score in Final
            


            
              	1974

              	French Open

              	[image: Flag of Spain] Manuel Orantes

              	2-6, 6-7, 6-0, 6-1, 6-1
            


            
              	1975

              	French Open (2)

              	[image: Flag of Argentina] Guillermo Vilas

              	6-2, 6-3, 6-4
            


            
              	1976

              	Wimbledon

              	[image: Flag of Romania] Ilie Năstase

              	6-4, 6-2, 9-7
            


            
              	1977

              	Wimbledon (2)

              	[image: Flag of the United States] Jimmy Connors

              	3-6, 6-2, 6-1, 5-7, 6-4
            


            
              	1978

              	French Open (3)

              	[image: Flag of Argentina] Guillermo Vilas

              	6-1, 6-1, 6-3
            


            
              	1978

              	Wimbledon (3)

              	[image: Flag of the United States] Jimmy Connors

              	6-2, 6-2, 6-3
            


            
              	1979

              	French Open (4)

              	[image: Flag of Paraguay] Victor Pecci

              	6-3, 6-1, 6-7, 6-4
            


            
              	1979

              	Wimbledon (4)

              	[image: Flag of the United States] Roscoe Tanner

              	6-7, 6-1, 3-6, 6-3, 6-4
            


            
              	1980

              	French Open (5)

              	[image: Flag of the United States] Vitas Gerulaitis

              	6-4, 6-1, 6-2
            


            
              	1980

              	Wimbledon (5)

              	[image: Flag of the United States] John McEnroe

              	1-6, 7-5, 6-3, 6-7(16), 8-6
            


            
              	1981

              	French Open (6)

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	6-1, 4-6, 6-2, 3-6, 6-1
            

          


          


          Runner-ups (5)


          
            
              	Year

              	Championship

              	Opponent in Final

              	Score in Final
            


            
              	1976

              	U.S. Open

              	[image: Flag of the United States] Jimmy Connors

              	6-4, 3-6, 7-6, 6-4
            


            
              	1978

              	U.S. Open

              	[image: Flag of the United States] Jimmy Connors

              	6-4, 6-2, 6-2
            


            
              	1980

              	U.S. Open

              	[image: Flag of the United States] John McEnroe

              	7-6, 6-1, 6-7, 5-7, 6-4
            


            
              	1981

              	Wimbledon

              	[image: Flag of the United States] John McEnroe

              	4-6, 7-6, 7-6, 6-4
            


            
              	1981

              	U.S. Open

              	[image: Flag of the United States] John McEnroe

              	4-6, 6-2, 6-4, 6-3
            

          


          


          Career singles titles (97)


          [bookmark: 61_singles_titles_listed_in_the_ATP_Website]


          61 singles titles listed in the ATP Website


          
            
              	No.

              	Date

              	Tournament

              	Surface

              	Opponent in the final

              	Score
            


            
              	1.

              	1974

              	London WCT, England

              	Hard (i)

              	[image: Flag of the United Kingdom] Mark Cox

              	6-7, 7-6, 6-4
            


            
              	2.

              	1974

              	So Paulo WCT, Brazil

              	Hard (i)

              	[image: Flag of the United States] Arthur Ashe

              	6-2, 3-6, 6-3
            


            
              	3.

              	1974

              	Rome, Italy

              	Clay

              	[image: Flag of Romania] Ilie Năstase

              	6-3, 6-4, 6-2
            


            
              	4.

              	1974

              	French Open, Paris

              	Clay

              	[image: Flag of Spain] Manuel Orantes

              	2-6, 6-7, 6-0, 6-1, 6-1
            


            
              	5.

              	1974

              	Bstad, Sweden

              	Clay

              	[image: Flag of Italy] Adriano Panatta

              	6-3, 6-0, 6-7, 6-3
            


            
              	6.

              	1974

              	Boston, U.S.

              	Clay

              	[image: Flag of the Netherlands] Tom Okker

              	7-6, 6-1, 6-1
            


            
              	7.

              	1974

              	Adelaide, Australia

              	Grass

              	[image: Flag of New Zealand] Onny Parun

              	6-4, 6-4 3-6, 6-2
            


            
              	8.

              	1975

              	Richmond WCT, U.S.

              	Carpet

              	[image: Flag of the United States] Arthur Ashe

              	4-6, 6-4, 6-4
            


            
              	9.

              	1975

              	Bologna WCT, Italy

              	Carpet

              	[image: Flag of the United States] Arthur Ashe

              	7-6, 4-6, 7-6
            


            
              	10.

              	1975

              	French Open, Paris

              	Clay

              	[image: Flag of Argentina] Guillermo Vilas

              	6-2, 6-3, 6-4
            


            
              	11.

              	1975

              	Boston, U.S.

              	Clay

              	[image: Flag of Argentina] Guillermo Vilas

              	6-3, 6-4, 6-2
            


            
              	12.

              	1975

              	Barcelona, Spain

              	Clay

              	[image: Flag of Italy] Adriano Panatta

              	1-6, 7-6, 6-3, 6-2
            


            
              	13.

              	1976

              	Toronto Indoor WCT, Canada

              	Carpet

              	[image: Flag of the United States] Vitas Gerulaitis

              	2-6, 6-3, 6-1
            


            
              	14.

              	1976

              	So Paulo WCT, Brazil

              	Carpet

              	[image: Flag of the United States] Vitas Gerulaitis

              	7-6, 6-2
            


            
              	15.

              	1976

              	Dallas WCT, U.S.

              	Carpet

              	[image: Flag of Argentina] Guillermo Vilas

              	1-6, 6-1, 7-5, 6-1
            


            
              	16.

              	1976

              	Dsseldorf, Germany

              	Clay

              	[image: Flag of Spain] Manuel Orantes

              	6-2, 6-2, 6-0
            


            
              	17.

              	1976

              	Wimbledon, London

              	Grass

              	[image: Flag of Romania] Ilie Năstase

              	6-4, 6-2, 9-7
            


            
              	18.

              	1976

              	Boston, U.S.

              	Clay

              	[image: Flag of the United States] Harold Solomon

              	6-7, 6-4, 6-1, 6-2
            


            
              	19.

              	1977

              	Memphis, U.S.

              	Carpet

              	[image: Flag of the United States] Brian Gottfried

              	6-4, 6-3, 4-6, 7-5
            


            
              	20.

              	1977

              	Nice, France

              	Clay

              	[image: Flag of Argentina] Guillermo Vilas

              	6-4, 1-6, 6-2, 6-0
            


            
              	21.

              	1977

              	Monte Carlo WCT, Monaco

              	Clay

              	[image: Flag of Italy] Corrado Barazzutti

              	6-3, 7-5, 6-0
            


            
              	22.

              	1977

              	Denver, U.S.

              	Carpet

              	[image: Flag of the United States] Brian Gottfried

              	7-5, 6-2
            


            
              	23.

              	1977

              	Wimbledon, London

              	Grass

              	[image: Flag of the United States] Jimmy Connors

              	3-6, 6-2, 6-1, 5-7, 6-4
            


            
              	24.

              	1977

              	Boca Raton - Pepsi Grand Slam

              	Clay

              	[image: Flag of the United States] Jimmy Connors

              	6-4, 5-7, 6-3
            


            
              	25.

              	1977

              	Madrid, Spain

              	Clay

              	[image: Flag of Chile] Jaime Fillol Sr.

              	6-3, 6-0, 6-7, 7-6
            


            
              	26.

              	1977

              	Barcelona, Spain

              	Clay

              	[image: Flag of Spain] Manuel Orantes

              	6-2, 7-5, 6-2
            


            
              	27.

              	1977

              	Basel, Switzerland

              	Carpet

              	[image: Flag of the United Kingdom] John Lloyd

              	6-4, 6-2, 6-3
            


            
              	28.

              	1977

              	Cologne, Germany

              	Carpet

              	[image: Flag of Poland] Wojtek Fibak

              	2-6, 7-5, 6-3
            


            
              	29.

              	1977

              	Wembley, England

              	Hard

              	[image: Flag of the United Kingdom] John Lloyd

              	6-4, 6-4, 6-3
            


            
              	30.

              	1978

              	Birmingham WCT, U.S.

              	Carpet

              	[image: Flag of the United States] Dick Stockton

              	7-6, 7-5
            


            
              	31.

              	1978

              	Boca Raton - Pepsi Grand Slam

              	Clay

              	[image: Flag of the United States] Jimmy Connors

              	7-6, 3-6, 6-1
            


            
              	32.

              	1978

              	Las Vegas, U.S. - WCT Tournament of Champions

              	Hard

              	[image: Flag of the United States] Vitas Gerulaitis

              	6-5, 5-6, 6-4, 6-5
            


            
              	33.

              	1978

              	Milan WCT, Italy

              	Carpet

              	[image: Flag of the United States] Vitas Gerulaitis

              	6-3, 6-3
            


            
              	34.

              	1978

              	Rome, Italy

              	Clay

              	[image: Flag of Italy] Adriano Panatta

              	1-6, 6-3, 6-1, 4-6, 6-3
            


            
              	35.

              	1978

              	French Open, Paris

              	Clay

              	[image: Flag of Argentina] Guillermo Vilas

              	6-1, 6-1, 6-3
            


            
              	36.

              	1978

              	Wimbledon, London

              	Grass

              	[image: Flag of the United States] Jimmy Connors

              	6-2, 6-2, 6-3
            


            
              	37.

              	1978

              	Bstad, Sweden

              	Clay

              	[image: Flag of Italy] Corrado Barazzutti

              	6-1, 6-2
            


            
              	38.

              	1978

              	Tokyo Indoor, Japan

              	Carpet

              	[image: Flag of the United States] Brian Teacher

              	6-3, 6-4
            


            
              	39.

              	1979

              	Richmond WCT, U.S.

              	Carpet

              	[image: Flag of Argentina] Guillermo Vilas

              	6-3, 6-1
            


            
              	40.

              	1979

              	Boca Raton - Pepsi Grand Slam

              	Hard

              	[image: Flag of the United States] Jimmy Connors

              	6-2, 6-3
            


            
              	41.

              	1979

              	Rotterdam, Netherlands

              	Carpet

              	[image: Flag of the United States] John McEnroe

              	6-4, 6-2
            


            
              	42.

              	1979

              	Monte Carlo, Monaco

              	Clay

              	[image: Flag of the United States] Vitas Gerulaitis

              	6-2, 6-1, 6-3
            


            
              	43.

              	1979

              	Las Vegas, U.S.

              	Hard

              	[image: Flag of the United States] Jimmy Connors

              	6-3, 6-2
            


            
              	44.

              	1979

              	French Open, Paris

              	Clay

              	[image: Flag of Paraguay] Victor Pecci Sr.

              	6-3, 6-1, 6-7, 6-4
            


            
              	45.

              	1979

              	Wimbledon, London

              	Grass

              	[image: Flag of the United States] Roscoe Tanner

              	6-7, 6-1, 3-6, 6-3, 6-4
            


            
              	46.

              	1979

              	Bstad, Sweden

              	Clay

              	[image: Flag of Hungary] Balzs Tarczy

              	6-1, 7-5
            


            
              	47.

              	1979

              	Toronto, Canada

              	Hard

              	[image: Flag of the United States] John McEnroe

              	6-3, 6-3
            


            
              	48.

              	1979

              	Palermo, Italy

              	Clay

              	[image: Flag of Italy] Corrado Barazzutti

              	6-4, 6-0, 6-4
            


            
              	49.

              	1979

              	Tokyo Indoor, Japan

              	Carpet

              	[image: Flag of the United States] Jimmy Connors

              	6-2, 6-2
            


            
              	50.

              	1979

              	Masters, New York

              	Carpet

              	[image: Flag of the United States] Vitas Gerulaitis

              	6-2, 6-2
            


            
              	51.

              	1980

              	Boca Raton, U.S. - Pepsi Grand Slam

              	Hard

              	[image: Flag of the United States] Vitas Gerulaitis

              	6-1, 5-7, 6-1
            


            
              	52.

              	1980

              	Nice, France

              	Clay

              	[image: Flag of Spain] Manuel Orantes

              	6-2, 6-0, 6-1
            


            
              	53.

              	1980

              	Monte Carlo, Monaco

              	Clay

              	[image: Flag of Argentina] Guillermo Vilas

              	6-1, 6-0, 6-2
            


            
              	54.

              	1980

              	Las Vegas, U.S.

              	Hard

              	[image: Flag of the United States] Harold Solomon

              	6-3, 6-1
            


            
              	55.

              	1980

              	French Open, Paris

              	Clay

              	[image: Flag of the United States] Vitas Gerulaitis

              	6-4, 6-1, 6-2
            


            
              	56.

              	1980

              	Wimbledon, London

              	Grass

              	[image: Flag of the United States] John McEnroe

              	1-6, 7-5, 6-3, 6-7, 8-6
            


            
              	57.

              	1980

              	Stockholm, Sweden

              	Carpet

              	[image: Flag of the United States] John McEnroe

              	6-3, 6-4
            


            
              	58.

              	1980

              	Masters, New York

              	Carpet

              	[image: Flag of the Czech Republic] Ivan Lendl

              	6-4, 6-2, 6-2
            


            
              	59.

              	1981

              	French Open, Paris

              	Clay

              	[image: Flag of the Czech Republic] Ivan Lendl

              	6-1, 4-6, 6-2, 3-6, 6-1
            


            
              	60.

              	1981

              	Stuttgart Outdoor, Germany

              	Clay

              	[image: Flag of the Czech Republic] Ivan Lendl

              	1-6, 7-6, 6-2, 6-4
            


            
              	61.

              	1981

              	Geneva, Switzerland

              	Clay

              	[image: Flag of the Czech Republic] Tom md

              	6-4, 6-3
            

          


          


          Runner-ups (24)


          
            
              	No.

              	Date

              	Tournament

              	Surface

              	Opponent in the final

              	Score
            


            
              	1.

              	1973

              	Monte Carlo, Monaco

              	Clay

              	[image: Flag of Romania] Ilie Năstase

              	6-4, 6-1, 6-2
            


            
              	2.

              	1973

              	San Francisco, U.S.

              	Carpet

              	[image: Flag of Australia] Roy Emerson

              	5-7, 6-1, 6-4
            


            
              	3.

              	1973

              	Stockholm, U.S.

              	Hard (i)

              	[image: Flag of the United States] Tom Gorman

              	6-3, 4-6, 7-6
            


            
              	4.

              	1973

              	Buenos Aires, Argentina

              	Clay

              	[image: Flag of Argentina] Guillermo Vilas

              	3-6. 6-7, 6-4, 6-6, RET.
            


            
              	5.

              	1974

              	Barcelona WCT, Spain

              	Carpet

              	[image: Flag of the United States] Arthur Ashe

              	6-4, 3-6, 6-3
            


            
              	6.

              	1974

              	Houston, U.S.

              	Clay

              	[image: Flag of Australia] Rod Laver

              	7-6, 6-2
            


            
              	7.

              	1974

              	Dallas WCT, U.S.

              	Carpet

              	[image: Flag of Australia] John Newcombe

              	4-6, 6-3, 6-3, 6-2
            


            
              	8.

              	1974

              	Indianapolis, U.S.

              	Clay

              	[image: Flag of the United States] Jimmy Connors

              	5-7, 6-3, 6-4
            


            
              	9.

              	1974

              	Madrid, Spain

              	Clay

              	[image: Flag of Romania] Ilie Năstase

              	6-4, 5-7, 6-2, 4-6, 6-4
            


            
              	10.

              	1975

              	Barcelona WCT, Spain

              	Carpet

              	[image: Flag of the United States] Arthur Ashe

              	7-6, 6-3
            


            
              	11.

              	1975

              	Munich WCT, Germany

              	Carpet

              	[image: Flag of the United States] Arthur Ashe

              	6-4, 7-6
            


            
              	12.

              	1975

              	Dallas WCT, U.S.

              	Carpet

              	[image: Flag of the United States] Arthur Ashe

              	3-6, 6-4, 6-4, 6-0
            


            
              	13.

              	1975

              	Masters, Stockholm

              	Hard (i)

              	[image: Flag of Romania] Ilie Năstase

              	6-2, 6-2, 6-1
            


            
              	14.

              	1976

              	Philadelphia WCT, U.S.

              	Carpet

              	[image: Flag of the United States] Jimmy Connors

              	7-6, 6-4, 6-0
            


            
              	15.

              	1976

              	U.S. Open, New York

              	Clay

              	[image: Flag of the United States] Jimmy Connors

              	6-4, 3-6, 7-6, 6-4
            


            
              	16.

              	1977

              	Masters, New York

              	Carpet

              	[image: Flag of the United States] Jimmy Connors

              	6-4, 1-6, 6-4
            


            
              	17.

              	1978

              	U.S. Open, New York

              	Hard

              	[image: Flag of the United States] Jimmy Connors

              	6-4, 6-4, 6-2
            


            
              	18.

              	1979

              	Dallas WCT, U.S.

              	Carpet

              	[image: Flag of the United States] John McEnroe

              	7-5, 4-6, 6-2, 7-6
            


            
              	19.

              	1980

              	Toronto, Canada

              	Hard

              	[image: Flag of the Czech Republic] Ivan Lendl

              	4-6, 5-4, RET.
            


            
              	20.

              	1980

              	U.S. Open, New York

              	Hard

              	[image: Flag of the United States] John McEnroe

              	7-6, 6-1, 6-7, 5-7, 6-4
            


            
              	21.

              	1980

              	Basel, Switzerland

              	Hard (i)

              	[image: Flag of the Czech Republic] Ivan Lendl

              	6-3, 6-2, 5-7, 0-6, 6-4
            


            
              	22.

              	1981

              	Milan, Italy

              	Carpet

              	[image: Flag of the United States] John McEnroe

              	7-6, 6-4
            


            
              	23.

              	1981

              	Wimbledon, London

              	Grass

              	[image: Flag of the United States] John McEnroe

              	4-6, 7-6, 7-6, 6-4
            


            
              	24.

              	1981

              	U.S. Open, New York

              	Hard

              	[image: Flag of the United States] John McEnroe

              	4-6, 6-2, 6-4, 6-3
            

          


          


          Other singles titles, including invitational tournament titles (18)


          Tokyo - Suntory Cup (4-men invitational tournament), Essen (4-men invitational tournament), Manila (4-men invitational tournament), Anvers (4-men invitational tournament)


          
            	1979 (1) - Brussels (4-men invitational tournament)


            	1980 (1) - Berlin (4-men invitational)


            	1985 (1) - Tokyo (4-men invitational)

          


          


          Other (non-ATP, exhibition/invitational and special events) singles titles - draw at least eight players (4)


          
            
              	Year

              	Date

              	Tournament

              	Surface

              	Prize Money

              	Final Opponent

              	Final Result

              	Winners Prize
            


            
              	1979

              	Sept 28-30

              	Marbella

              	Clay

              	

              	Adriano Panatta

              	6-2 6-2 7-5

              	
            


            
              	1979

              	Nov 26-29

              	Milan - Master Brooklyn

              	Carpet

              	

              	John McEnroe

              	1-6 6-1 6-4

              	
            


            
              	1979

              	Nov 29-Dec 2

              	Frankfurt - Round Robin Invitational

              	Carpet

              	

              	Jimmy Connors

              	6-3 4-6 6-3 6-4

              	
            


            
              	1981

              	Oct 10-13

              	Edmonton - Challenge Cup

              	Carpet

              	

              	Jose-Luis Clerc

              	6-2 6-2 7-5

              	
            

          


          


          Other (non-ATP, exhibition/invitational and special events) singles titles - draw less than eight players (12)


          
            
              	Year

              	Date

              	Tournament

              	Surface

              	Final Opponent

              	Final Result

              	Winners Prize
            


            
              	1979

              	Feb 17-18

              	Vienna - 4-men invitational

              	Carpet

              	John McEnroe

              	3-6 6-1 6-4

              	
            


            
              	1979

              	Sept 15-16

              	Essen - 4-men invitational

              	Clay

              	Ilie Nastase

              	6-1 6-4

              	
            


            
              	1979

              	Oct 2-3

              	Groningen - 4-men invitational

              	Carpet

              	Eddie Dibbs

              	6-4 6-1

              	
            


            
              	1979

              	Oct 5-6

              	Rotterdam - 4-men invitational

              	Carpet

              	Eddie Dibbs

              	6-3 6-0

              	
            


            
              	1979

              	Dec 27-28

              	Cairo - 4-men invitational

              	Clay

              	Ismail El Shafei

              	6-3 6-4

              	
            


            
              	1980

              	March 1-2

              	Mar del Plata, Argentina - 4-men invitational

              	

              	Guillermo Vilas

              	6-1 6-3 6-3

              	
            


            
              	1980

              	March 8-9

              	Stuttgart - 4-men invitational

              	Carpet

              	Adriano Panatta

              	6-2 5-7 6-1

              	
            


            
              	1981

              	Jan 26-27

              	Bologna - 4-men invitational

              	Carpet

              	Jose-Luis Clerc

              	6-7 7-5 7-6

              	
            


            
              	1982

              	March 24-25

              	Cascais - $68,000 4-men invitational

              	Carpet

              	Vitas Gerulaitis

              	7-6 6-1

              	
            


            
              	1982

              	March 24-25

              	Tokyo - $250,000 Suntory Cup

              	Carpet

              	Guillermo Vilas

              	6-1 6-2

              	$110,000
            


            
              	1982

              	Nov 5-7

              	Sydney - Akai Gold Challenge

              	Carpet

              	Ivan Lendl

              	6-1 6-4 6-2

              	
            


            
              	1984

              	May 10-13

              	Kobe - Championship of the Gunze Invitational Tennis Tournament

              	

              	Harold Solomon

              	6-2 6-2

              	
            

          


          Grand Slam and Masters singles tournament timeline


          
            
              	Tournament

              	1973

              	1974

              	1975

              	1976

              	1977

              	1978

              	1979

              	1980

              	1981

              	Career WR

              	Career Win-Loss
            


            
              	Grand Slam Tournaments
            


            
              	Australian Open

              	A

              	3R

              	A

              	A

              	A

              	A

              	A

              	A

              	A

              	0 / 1

              	1-1
            


            
              	French Open

              	4R

              	W

              	W

              	QF

              	A

              	W

              	W

              	W

              	W

              	6 / 8

              	49-2
            


            
              	Wimbledon

              	QF

              	3R

              	QF

              	W

              	W

              	W

              	W

              	W

              	F

              	5 / 9

              	51-4
            


            
              	U.S. Open

              	4R

              	2R

              	SF

              	F

              	4R

              	F

              	QF

              	F

              	F

              	0 / 9

              	40-9
            


            
              	Win Ratio

              	0 / 3

              	1 / 4

              	1 / 3

              	1 / 3

              	1 / 2

              	2 / 3

              	2 / 3

              	2 / 3

              	1 / 3

              	11 / 27

              	N/A
            


            
              	Win-Loss

              	10-3

              	12-3

              	16-2

              	17-2

              	10-1

              	20-1

              	18-1

              	20-1

              	19-2

              	N/A

              	141-16
            


            
              	Year-End Championship
            


            
              	The Masters1

              	A

              	RR

              	F

              	A

              	F

              	A

              	W

              	W

              	A

              	2 / 5

              	15 - 7
            

          


          A = did not participate in the tournament


          WR = the ratio of the number of won tournaments to the number of tournaments played


          1The Masters tournaments for calendar years 1977, 1979, and 1980 were actually held in January of the following year. In this table, however, the year of the tournament is listed for the preceding year.


          


          Records


          


          Grand Slam records


          
            	Borg's 11 Grand Slam singles titles out of 27 tournaments played gives him a male open era record 41 winning percentage. Margaret Court holds the record among all players.


            	In Grand Slam singles tournaments, Borg's match record is 14116, giving him an 89.8 winning percentage, better than any male player ever. The only other male players in the open era with winning percentages over 80 are Roger Federer (86.3), Jimmy Connors (82.6), Ivan Lendl (81.9), John McEnroe (81.5), and Andre Agassi (80.9).


            	Borg won more French Open singles titles (6) than any other male player in tennis history.


            	Borg won more Wimbledon singles titles (5) than any other male player since the abolition of the Challenge Round in 1922 until Pete Sampras improved the record to 7 titles in 2000.


            	Borg won four consecutive French Open singles titles, an all-time record. He retired while on a winning streak of 28 consecutive matches at the French Open.


            	Borg won more consecutive Wimbledon singles titles (5) than any man under modern rules until Federer equalled his record in 2007. Only William Renshaw won more consecutive titles (1881-86), but in Renshaw's day, the defending champion played only one match, the Challenge Round. After the adoption of the current rules, Fred Perry established a record of three consecutive Wimbledon titles from 1934 through 1936, until Borg equalled it in 1978.


            	Borg's 41 consecutive match winning streak at Wimbledon remains an all-time record. Federer has come closest to matching this, with an active winning streak of 34 consecutive Wimbledon matches from 2003 through the 2007 final.


            	Borg played in six consecutive Wimbledon singles finals, still a record since the abolition of the Challenge Round in 1922.


            	Borg played in four consecutive French Open singles finals, a men's open era record.


            	Borg played in 16 Grand Slam singles finals, a male record for the open era and second in tennis history only to Rod Laver who played 17 finals. This record was first broken by Lendl (19 finals) and subsequently by Sampras (18 finals).


            	Borg won at least one Grand Slam singles title for eight consecutive years (19741981), an all-time men's record, later matched by Sampras (19932000).


            	Borg defeated more players (9) in Grand Slam singles finals than any male player in history. Sampras and Federer both tied this mark.

          


          


          Youngest to win


          
            	In 1972, Borg became the youngest-ever winner of a Davis Cup match, at age 15.


            	In 1974, one month before his 18th birthday, Borg became the youngest winner of the Italian Open. That record has since been broken.


            	In 1974, only days after his 18th birthday, Borg became the youngest man ever to hold a Grand Slam singles title. He retained that distinction until another Swede, Mats Wilander, won the French Open in 1982.


            	At 18, he was the youngest winner of the U.S. Professional Championships until Aaron Krickstein won in 1983.


            	In 1976 at age 20, Borg became the youngest winner of Wimbledon during the open era until Boris Becker became the youngest Grand Slam winner of all time by taking Wimbledon at age 17 years, 7 months in 1985 (a record broken by Michael Chang who won the French Open when he was 17 years, 3 months in 1989).


            	Borg won his 11th Grand Slam singles title in 1981 aged 25 years and 1 day, the youngest male to reach that number of titles. By comparison, Roger Federer won his 11th aged 25 years and 324 days; Pete Sampras won his 11th at almost age 27, Roy Emerson at age 30, and Rod Laver at age 31.

          


          


          Match competition


          
            	Borg compiled a 576-124 win-loss singles record, winning 82.29 percent of the matches he played. By comparison, Jimmy Connors won 81.96 percent, Ivan Lendl won 81.75 percent, John McEnroe won 81.66 percent, Pete Sampras won 77.44 percent, and Andre Agassi won 76.05 percent.

          


          
            	Borg won 14 consecutive five-set singles matches before losing to McEnroe at the 1980 U.S. Open, a record for the open era.

          


          
            	In career five-set matches, Borg was 24-4. His 85.7 winning percentage was unrivalled in the open era, with Aaron Krickstein in second place at 75.7 percent (28-9). Five of Borg's wins were in Grand Slam finals, a mark that surpassed Bill Tilden (who won four) and has remained unequalled.

          


          
            	In 1980, Borg won the longest-ever Wimbledon singles final to that time, 3 hours and 53 minutes (the record stood until 1982). That year, he also lost the longest-ever U.S. Open final to that time, 4 hours and 13 minutes (the record stood until 1988).

          


          
            	Borg won the longest tiebreak of the open era, 20-18 in the third set of his first round match at the 1973 Wimbledon  a mark that has been tied four times (by Roger Federer, Goran Ivaniević, Jos Acasuso, and Jo-Wilfried Tsonga).

          


          
            	Borg won 19 consecutive points on serve in the fifth set on two occasions: his 1980 Wimbledon final against McEnroe and his 1980 U.S. Open quarterfinal against Roscoe Tanner.

          


          


          Career winning streaks


          
            	On the list of open era winning streaks, Borg is third (43 consecutive tour matches in 1978). The only other men with winning streaks of at least 40 matches are Guillermo Vilas (46), Ivan Lendl (44), John McEnroe (42), and Roger Federer (41).


            	Borg previously held the record for most consecutive wins on grass, with 41 victories (all at Wimbledon). Federer, who customarily plays a lesser grass tournament in Halle in addition to Wimbledon, has a 54 match winning streak on grass (from 2003 through the 2007 Wimbledon final).


            	Borg holds the Davis Cup record singles winning streak at 33 consecutive victories (his streak was never broken, for he retired without losing).


            	Borg holds third place for most consecutive wins on clay, with 46 victories in 1977-79. Only Rafael Nadal with 81 and Vilas with 53 have won more consecutive clay court matches.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Bj%C3%B6rn_Borg"
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        Black-backed Jackal


        
          

          
            
              	Black-backed Jackal

              Fossil range: Pliocene - Recent
            


            
              	
                [image: ]


                

              
            


            
              	Conservation status
            


            
              	
                
                  [image: ]

                  Least Concern( IUCN 2.3)
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Mammalia

                  


                  
                    	Order:

                    	Carnivora

                  


                  
                    	Family:

                    	Canidae

                  


                  
                    	Genus:

                    	Canis

                  


                  
                    	Species:

                    	C. mesomelas

                  

                

              
            


            
              	Binomial name
            


            
              	Canis mesomelas

              Schreber, 1775
            


            
              	
                [image: Black-backed Jackal range]


                
                  Black-backed Jackal range
                

              
            

          


          The Black-backed Jackal (Canis mesomelas), also known as the Silver-backed Jackal is a mammal of the order Carnivora. The Black-backed Jackal inhabits two areas of the African continent separated by roughly 900 kilometers. One region includes the southern-most tip of the continent including South Africa, Namibia, Botswana, and Zimbabwe. The other area is along the eastern coastline, including Kenya, Somalia, and Ethiopia.


          


          Description


          The fossil record indicates that the Black-backed Jackal is the oldest member of the genus Canis.


          As its name suggests, the species' most distinguishing feature is the silver-black fur running from the back of the neck to the base of the tail. The chest and under parts are white to rusty-white, whereas the rest of the body ranges from reddish brown to ginger. Females tend not to be as richly colored as males, like many other animals, such as ducks. The winter coat of adult males develops a reddish to an almost deep russet red colour.


          The Black-backed Jackal is typically 14-19 inches (3242 centimeters) high at the shoulder, 45-90 centimeters (18-36 inches) long and 1530 pounds (713.5 kilograms) in weight. Specimens in the southern part of the continent tend to be larger than their more northern cousins.


          The Black-backed Jackal is noticeably more slender than other species of jackals, with large, erect, pointed ears. The muzzle is long and pointed. The dental formula is 3/3-1/1-4/4-2/3=42.


          Scent glands are present on the face and the anus and genital regions. The Black-backed Jackal has 6-8 mammae.


          


          Behaviour


          The Black-backed Jackal usually lives together in pairs that last for life, but often hunts in packs to catch larger prey such as the Impala and antelopes. It is very territorial; each pair dominates a permanent territory. It is mainly nocturnal, but the Black-backed Jackal comes out in the day occasionally. Its predators include the Leopard and humans. Jackals are sometimes killed for their furs, or because they are considered predators of livestock.


          


          Diet and Hunting


          
            [image: A pair of black-backed jackals scavenging on a Cape Fur Seal carcass]

            
              A pair of black-backed jackals scavenging on a Cape Fur Seal carcass
            

          


          These jackals adapt their diets to the available food sources in their habitat. It often scavenges, but it is also a successful hunter. Its omnivorous diet includes, among other things: the Impala, fur seal cubs, gazelles, guineafowls, insects, rodents, hares, lizards, snakes, fruits and berries, domestic animals such as sheep and goats, and carrion. As with most other species of small canids, jackals typically forage alone or in pairs. When foraging, the Black-backed Jackal moves with a distinctive trotting gait. Its hunting methods are typical of canids which hunt small prey. Small prey such as rodents may be detected by listening for movement in dry grass or other vegetation. When the prey is thus located the jackal will then stalk until it is close enough to pounce, either pinning the prey beneath its forepaws or flushing it into the open where a brief chase may ensue. Small prey is killed with a bite to the nape of the neck, often accompanied by violent shaking which dislocates the cervical vertebrae. Despite its size, a single jackal is also capable of killing small antelope such as gazelles. When killing antelope and livestock such as sheep and goats, the jackal uses a prolonged throat bite which results in suffocation of the victim.


          


          Reproduction


          The Black-backed Jackal has a 2-month gestation period. Each litter consists of 36 pups, each of which weighs 200250 grams. At 8 months pups are old enough to leave their parents and establish territories of their own. Often, a young jackal returns to help the parents raise another litter. In these cases, the next litter is much more likely to survive. Like several jackal species, the Black-backed Jackal is typically monogamous.


          


          Habitat


          The Black-backed Jackal occurs in a wide variety of African habitats, such as open woodlands, scrubland, savanna, and bush. They can easily adapt to different habitats. They are quite common throughout their range, and have a low risk of endangerment.


          


          Subspecies


          There are two recognized subspecies of this canid:


          
            	Canis mesomelas mesomelas


            	Canis mesomelas schmidti
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              	Screen

              	320x240 pixels (8300/8700/8800 Series')

              240260 pixels (7100/8100 Series')

              65,000 colors
            


            
              	Ringtone

              	Polyphonic, MP3, MIDI
            


            
              	Memory

              	64 MB
            


            
              	Networks

              	GSM850/900/1800/1900

              GPRS/ EDGE/ UMTS

              CDMA/ 1xEV-DO
            


            
              	Connectivity

              	microSD, USB, Bluetooth
            


            
              	Physical size

              	50 mm106.7 mm14.5 mm
            


            
              	Weight

              	87.9 g
            

          


          The BlackBerry is a wireless handheld device introduced in 1999 which supports push e-mail, mobile telephone, text messaging, internet faxing, web browsing and other wireless information services. Developed by the Canadian company Research In Motion (RIM), it delivers information over the wireless data networks of mobile phone service companies. BlackBerry first made headway in the marketplace by concentrating on e-mail. RIM currently offers BlackBerry e-mail service to non-BlackBerry devices, such as the Palm Treo, through the BlackBerry Connect software. The original BlackBerry device had a monochrome display, but all current models have colour displays.


          While including the usual PDA applications (address book, calendar, to-do lists, etc.) as well as telephone capabilities on newer models, the BlackBerry is primarily known for its ability to send and receive e-mail wherever it can access an wireless network of certain cellular phone carriers. It has a built-in keyboard, optimized for " thumbing", the use of only the thumbs to type. System navigation is primarily accomplished by the trackwheel (or "thumbwheel"), a scrolling wheel with a "CLICK" function, located on the right side of the device. Newer models are now utilizing a trackball in the middle of the device as Research In Motion has moved from the trackwheel to the trackball. Some models (currently, those manufactured for use with Nextel, TELUS, and other iDEN networks) also incorporate a two-way radio. Some BlackBerry devices don't depend on mobile phone service coverage and are Wi-Fi compatible like similar handheld devices that are on the marketplace.


          Modern BlackBerry handhelds incorporate an ARM 7 or 9 processor, while older BlackBerry 950 and 957 handhelds used Intel 80386 processors. The latest GSM BlackBerry models (8100 and 8700 series) have an Intel PXA901 312 MHz processor, 64 MB flash memory and 16 MB SDRAM. CDMA BlackBerries are based on Qualcomm MSM6x00 chipsets which also include the ARM 9-based processor and GSM 900/1800 roaming(as the case with the 8830). The devices are very popular with some businesses, where they are primarily used to provide e-mail access to roaming employees. To fully integrate the BlackBerry into a company's systems, the installation of BlackBerry Enterprise Server (BES) is required.


          On April 11, 2007, RIM announced the number of BlackBerry subscribers had reached 8 million.


          


          Keyboard


          Most BlackBerry devices come with a full, albeit tiny, QWERTY keyboard, using the "Alt" key to enter numbers and special characters. A self-configurable "AutoText" feature can be used for frequent words or easier input of special characters like umlauts, The 7100 series and Pearl (8100) devices feature a reduced-key keyboard and use a technology called 'SureType.' SureType allows each key to represent multiple letters, numbers, and symbols and uses a prediction dictionary to figure out which word a user will want, similar to Tegic's T9, used on many cellphones.


          


          Operating system
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          RIM provides a proprietary multi-tasking operating system (OS) for the BlackBerry, which makes heavy use of the device's specialized input devices, particularly the thumbwheel. The OS provides support for MIDP 1.0 and WAP 1.2. Previous versions allowed wireless synchronization with Microsoft Exchange Server's e-mail and calendar, as well as with Lotus Domino's e-mail. The current OS 4 provides a subset of MIDP 2.0, and allows complete wireless activation and synchronization with Exchange's e-mail, calendar, tasks, notes and contacts, and adds support for Novell GroupWise and Lotus Notes.


          Third-party developers can write software using these APIs, and proprietary BlackBerry APIs as well, but any application that makes use of certain restricted functionality must be digitally signed so that it can be associated to a developer account at RIM. This signing procedure guarantees the authorship of an application, but does not guarantee the quality or security of the code.


          


          CPU


          Early BlackBerry CPUs were Intel 80386 based. Later BlackBerrys, such as the 8700, and the Pearl, are ARM XScale ARMv5TE PXA900 based.


          


          Database


          Data extracted from a BlackBerry to a host computer is stored in a single file in IPD format.


          


          Supporting software


          BlackBerry handheld integration into an organization's e-mail system is provided through a software package called " BlackBerry Enterprise Server" (BES). Versions of BES are available for Microsoft Exchange, Lotus Domino and Novell GroupWise.


          Individual users can often use e-mail services provided by the wireless provider and therefore may not be required to install a BES server on their local network, but organizations that have multiple wireless users usually run BES on their own network. While it can be very expensive owning a BES, third party companies provide hosted BES solutions. These are solutions with most of the advantages of a private BES, but without the costs. Every BlackBerry has a unique id called BlackBerry PIN which is used to identify your device to the BES.


          BES can act as a sort of e-mail relay for corporate accounts so that users always have access to their e-mail. The software monitors the user's local "inbox", and when a new message comes in, it picks up the message and passes it to RIM's Network Operations Centre (NOC). The messages are then relayed to the user's wireless provider, which in turn delivers them to the user's BlackBerry device. This is called Push procedure, where the mobile user doesn't have to synchronize the data by hand. All new e-mails, contacts and calendar entries are pushed to the BlackBerry device automatically. Device storage also enables the mobile user to access all data offline in areas without wireless service. As soon as the user connects again, the BES sends the latest data. This way the handheld is always up-to-date.


          BES also provides handhelds with TCP/IP connectivity that is proxied through a component called " Mobile Data Service" (MDS). This allows for custom application development using data streams on BlackBerry devices based on the Sun Microsystems Java ME platform.


          In addition, BES provides security, in the form of Triple DES or, more recently, AES encryption of all data (both e-mail and MDS traffic) that travels between the BlackBerry handheld and a BlackBerry Enterprise Server.


          The universal and push-based connectivity of the BES/MDS infrastructure are among the most valuable aspects of Research In Motion's product. An organization can have devices on different carriers, and connected through different cellular network protocols, all functioning in an integrated fashion.


          Most providers offer flat monthly pricing for unlimited data between BlackBerry units and BES, which also enhances the value of the component. In addition to receiving e-mail, organizations can make intranets or custom internal applications with unmetered traffic.


          With more recent versions of the BlackBerry platform, the MDS is no longer a requirement for wireless data access. Beginning with OS 3.8 or 4.0, BlackBerry handhelds can access the Internet (i.e. TCP/IP access) without an MDS - previously only e-mail and WAP access was possible without a BES/MDS. The BES/MDS is still required for secure e-mail, data access, and applications that require WAP from carriers that do not allow WAP access.


          


          Criticism


          RIM have been criticized for not including 3G/UMTS on any models other than the 8700 series. However, email delivery on 3G units is often slower than EDGE and even GPRS, as emails are broken down into very small packets, each with its own encryption key. The UMTS networks are more suited to streaming media, so for BES/BIS email delivery there is little or no advantage.. On the other hand, new multimedia features--like the ability to email large attachments such as cameraphone photos, as well as the ability to tether BlackBerry as a modem for laptop--provide a compelling reason to add 3G support to future BlackBerries, provided they can keep EDGE support for times when 3G is not favourable.


          A major reason for there being no initial support of 3G (UMTS/HSPA) by RIM is the requirement for high power consumption by devices operating on 3G networks. RIM is an industry leader when it comes to battery life and although there are 3G BlackBerry devices coming in 2008, allowing for extra time to bring them to market was reportedly to ensure new devices perform well from a power consumption/battery performance perspective.


          In addition, BlackBerrys do not have a touchscreen. This is one area in which some Windows Mobile devices differ, as some Phone Edition devices have a touchscreen. However, users may find the BlackBerry interface simpler as there are generally fewer options available during operation.


          


          Name origin


          RIM settled on the name "BlackBerry" only after weeks of work by Lexicon Branding Inc., the Sausalito, California-based firm that named Intel Corp.s Pentium microprocessor and Apples PowerBook. One of the naming experts at Lexicon thought the miniature buttons on RIMs product looked "like the tiny seeds in a strawberry," Lexicon founder David Placek says. "A linguist at the firm thought straw was too slow sounding. Someone else suggested blackberry. RIM went for it." Previously the device was called LeapFrog, alluding to the technology leaping over the current competition.


          


          Nicknames


          The ability to read e-mail that is received in realtime, anywhere, has made the BlackBerry devices infamously addictive, earning them the nickname "CrackBerry". Use of the term CrackBerry became so wide spread that in November 2006 Webster's New World College Dictionary named "crackberry" the "New Word of the Year".


          Within the company, various model families are named after subatomic particles; names used include Tachyon (BlackBerry 5810), Tachyon 2 (BlackBerry 6700), Electron, Proton, Baryon, Quark (BlackBerry 7200) and Charm.


          


          Models


          
            	Early Pager Models: 850, 857, 950, 957


            	Monochrome Java-based Models: 5000-series and 6000-series


            	First Colour Models: 7200-series, 7500-series and 7700-series


            	First SureType Phone Models: 7100-series


            	Modern BlackBerry Models: 8000-series including BlackBerry Pearl and BlackBerry Curve

          


          


          Phones with BlackBerry e-mail client


          Several ordinary mobile phones have been released featuring the BlackBerry e-mail client which connects to BlackBerry servers. All these phones have full QWERTY keyboards (except the Motorola MPx220, Nokia E50, Nokia E60, and Samsung t719).


          
            	HTC Advantage X7500


            	HTC TyTN Operates on 3G/HSDPA/850/900/1800/1900 MHz GSM network, 240x320 pixel touch screen, QWERTY keyboard


            	Motorola MPx220 (selected models only), Operates on 850/900/1800/1900 MHz GSM network, 176x220 pixel screen


            	Nokia 6810 Operates on 900/1800/1900 MHz GSM network, 128x128 pixel screen


            	Nokia 6820 Operates on 900/1800/1900 MHz GSM network, American variant on 850/1800/1900 GSM network, 128x128 pixel screen


            	Nokia 9300 Operates on 900/1800/1900 MHz GSM network, 128x128 and 640x200 pixel screen


            	Nokia 9300i Operates on 900/1800/1900 MHz GSM network, 128x128 and 640x200 pixel screen


            	Nokia 9500 Operates on 900/1800/1900 MHz GSM network, 128x128 and 640x200 pixel screen


            	Nokia E50 Operates on 850/900/1800/1900 MHz GSM network, 320x240 pixel screen


            	Nokia E51 Operates on 3G-UMTS/HSDPA 850/900/1800/1900 MHz GSM network, 240x320 pixel screen


            	Nokia E60 Operates on 850/900/1800/1900 MHz GSM network, 416x352 pixel screen


            	Nokia E61 Operates on 3G-UMTS/850/900/1800/1900 MHz GSM network, 320x240 pixel screen


            	Nokia E61i Operates on 3G-UMTS/850/900/1800/1900 MHz GSM network, 320x240 pixel screen


            	Nokia E62 Operates on 850/900/1800/1900 MHz GSM network, 320x240 pixel screen


            	Nokia E70 Operates on 850/900/1800/1900 MHz GSM network, 416x352 pixel screen


            	Nokia E90


            	Qtek 9100 Operates on 850/900/1800/1900 MHz GSM network, 240x320 pixel touch screen and QWERTY keyboard


            	Qtek 9000 Operates on 3G-UMTS/850/900/1800/1900 MHz GSM network, 640x480 pixel touch screen, QWERTY keyboard


            	Samsung t719 Operates on 850/900/1800/1900 MHz GSM network, 176x220 pixel screen


            	Siemens SK65, Operates on 900/1800/1900 MHz GSM network, 132x176 pixel screen


            	Sony Ericsson P910 Operates on 900/1800/1900 MHz GSM network, American and Chinese variants on 850/1800/1900, 208x320 pixel screen


            	Sony Ericsson P990


            	Sony Ericsson M600i


            	Sony Ericsson P1

          


          


          Certification


          
            	BCESA (Blackberry Certified Enterprise Sales Associate, BCESA40 in full) is a Blackberry Certification for professional users of RIM ( Research In Motion) Blackberry wireless e-mail devices.

          


          The Certification requires the user to pass several exams relating to the Blackberry Device, all its functions including Desktop software and providing technical support to Customers of Blackberry Devices.


          The BCESA, Blackberry Certified Enterprise Sales Associate qualification, is the first of three levels of professional Blackberry Certification.


          
            	BCTA (BlackBerry Certified Technical Associate)


            	BlackBerry Certified Support Associate T2

          


          Additional information on certifications can be found here.
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                  Least Concern( IUCN 3.1)
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          The Blackbird, Common Blackbird or Eurasian Blackbird (Turdus merula) is a species of true thrush which breeds in Europe, Asia, and North Africa, and has been introduced to Australia and New Zealand. It has a number of subspecies across its large range; a few of the Asian subspecies are sometimes considered as full species. Depending on latitude, the Blackbird may be resident, partially migratory or fully migratory.


          The male of the nominate subspecies, which is found throughout most of Europe, is all black except for a yellow eye-ring and bill and has a wide range of vocalisations; the adult female and juvenile have mainly brown plumage. This species breeds in woods and gardens, building a neat, mud-lined, cup-shaped nest. It is omnivorous, eating a wide range of insects, earthworms, berries, and fruits.


          Both sexes are territorial on the breeding grounds, with distinctive threat displays, but are more gregarious during migration and in wintering areas. Pairs will stay in their territory throughout the year where the climate is sufficiently temperate. This common species has given rise to a number of literary and cultural references, frequently related to its melodious song.


          


          Taxonomy and name


          The Blackbird was described by Linnaeus in his Systema Naturae in 1758 as Turdus merula (characterised as T. ater, rostro palpebrisque fulvis). The binomial name derives from two Latin words, turdus, "thrush", and merula, "blackbird", the latter giving rise to the French name for this species, merle and also the Romanian name, mierlă. There are about 65 species of medium to large thrushes in the genus Turdus, characterised by rounded heads, longish pointed wings, and usually melodious songs. The Blackbird seems to be closest in evolutionary terms to the Island Thrush (T.poliocephalus) of Southeast Asia and islands in the southwest Pacific, which probably diverged from merula stock fairly recently.


          It may not immediately be clear why the name "Blackbird", first recorded in 1486, was applied to this species, but not to one of the various other common black British birds, such as the Carrion Crow, Raven, Rook or Jackdaw. However, in Old English, and in modern English up to about the 18th century, "bird" was used only for smaller or young birds, and larger ones such as crows were called "fowl". At that time, the Blackbird was therefore the only widespread and conspicuous "black bird" in the British Isles. Until about the 17th century, another usual name for the species was ouzel, ousel or wosel (from Old English osle). Another variant occurs in Act 3 of Shakespeare's A Midsummer Night's Dream, where Bottom refers to "The Woosell cocke, so blacke of hew, With Orenge-tawny bill". The ouzel usage survived later in poetry, and still occurs as the name of the closely related Ring Ouzel (Turdus torquatus), and in Water Ouzel, an alternative name for the unrelated but superficially similar White-throated Dipper (Cinclus cinclus).
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          Two related Asian Turdus thrushes, the White-collared Blackbird (T. albocinctus) and the Grey-winged Blackbird (T. boulboul), are also named blackbirds, and the Somali Thrush (T. (olivaceus) ludoviciae) is alternatively known as the Somali Blackbird.


          The icterid family of the New World is sometimes called the blackbird family because of some species' superficial resemblance to the Old World thrushes, especially this species, but they are not evolutionarily close, being closer to the New World warblers and tanagers. The term is often limited to smaller species with mostly or entirely black plumage, at least in the breeding male, notably the cowbirds, the grackles, and especially around 20 species with "blackbird" in the name, such as the Red-winged Blackbird and the Melodious Blackbird.


          


          Description


          The Blackbird of the nominate subspecies T. m. merula is 23.5 to 29 centimetres (9.25 to 11.4 in) in length, has a long tail, and weighs 80125 grammes (2.8 to 4.4 oz). The adult male has glossy black plumage, blackish-brown legs, a yellow eye-ring and an orange-yellow bill. The bill darkens somewhat in winter. The adult female is sooty-brown with a dull yellowish-brownish bill, a brownish-white throat and some weak mottling on the breast. The juvenile is similar to the female, but has pale spots on the upperparts, and the very young juvenile also has a speckled breast. Young birds vary in the shade of brown, with darker birds presumably males. The first year male resembles the adult male, but has a dark bill and weaker eye ring, and its folded wing is brown, rather than black like the body plumage.


          


          Subspecies


          As would be expected for a widespread passerine bird species, several geographical subspecies are recognised. The treatment of subspecies in this article follows Clement et al (2000).
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              Female of subspecies merula
            

          


          
            	T. m. merula, the nominate subspecies, breeds commonly throughout much of Europe from Iceland, the Faeroes and the British Isles east to the Ural Mountains and north to about 70 N, where it is fairly scarce. A small population breeds in the Nile valley. Birds from the north of the range winter throughout Europe and around the Mediterranean including Cyprus and North Africa. The introduced birds in Australia and New Zealand are of the nominate race.


            	T. m. azorensis is a small race which breeds in the Azores. The male is darker and glossier than merula.


            	T. m. cabrerae, named for ngel Cabrera, Spanish zoologist, resembles azorensis and breeds in Madeira and the western Canary Islands.


            	T. m. mauretanicus, another small dark species with a glossy black male plumage, breeds in central and northern Morocco, coastal Algeria and northern Tunisia.


            	T m. aterrimus breeds in Hungary, south and east to southern Greece, Crete northern Turkey and northern Iran. It winters in southern Turkey, northern Egypt, Iraq and southern Iran. It is smaller than merula with a duller male and paler female plumage.


            	T. m. syriacus breeds on the Mediterranean coast of southern Turkey south to Jordan, Israel and the northern Sinai. It is mostly resident, but part of the population moves south west or west to winter in the Jordan Valley and in the Nile Delta of northern Egypt south to about Cairo. Both sexes of this subspecies are darker and greyer than the equivalent merula plumages.


            	
              T. m. intermedius is an Asiatic race breeding from Central Russia to Tajikistan, western and north east Afghanistan, and eastern China. Many birds are resident but some are altitudinal migrants and occur in southern Afghanistan and southern Iraq in winter. This is a large subspecies, with a sooty-black male and a blackish-brown female.
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            	T. m. maximus is a large montane subspecies found from eastern Afghanistan east through the Himalayas between 3200 and 4800metres (10,56016,000ft) to Sikkim, Assam, southern Tibet and western Szechwan, China. It is an altitudinal migrant, and in winter occurs down to 2100metres (6930ft) in south east Tibet, but not below 3000metres (9900ft) further west. The male is black and the female very dark brown. It is the only subspecies without a yellow or orange eye-ring.


            	T. m. mandarinus breeds throughout much of south, central and east China. It is a partial migrant to Hong Kong and south to Laos and Vietnam. The male is sooty black, and the female is similar but browner, and paler on the underparts. It is a large subspecies.


            	T. m. sowerbyi, named for James Sowerby, British naturalist and illustrator, breeds from east Szechwan to Guizhou. It is partially migratory, with some individuals spending the winter in south China and north Indochina. It resembles mandarinus, but is smaller and darker below.


            	T. m. nigropileus is resident up to about 1820metres (6000ft) in the Western Ghats of western India and the northern and central parts of the Western Ghats. The male is brownish slate-grey with a dark cap, and the female is mid-brown, paler below. It is small with a relatively broad yellow eye-ring.


            	T. m. spencei, named for William Spence, British entomologist, is very similar to nigropileus, but has a less distinct cap. It is resident in the highlands of eastern India. It is of dubious validity, and is often included in nigropileus.


            	T. m. simillimus is a common resident of the hills in Kerala and Tamil Nadu, south west India. It is darker than spencei.


            	T. m. bourdilloni, named for Thomas Fulton Bourdillon, Conservator of Forests in the then princely state of Travancore, is a common resident of the hills above 900metres (3000ft) in southern Kerala and Tamil Nadu. It resembles simillimus, but the male is uniform slate brown.


            	T. m. kinnisii, named for John Kinnis, surgeon to the British military forces in what was then Ceylon, breeds in the hills of Sri Lanka above 900metres (3000ft). The male is uniformly blue-grey, and the female is similar but browner. Size as in nigropileus, but eye-ring more reddish-orange.

          


          The taxonomy, especially of the Asian subspecies, is complex. The subspecies from most of the Indian subcontinent, simillimus, nigropileus, bourdilloni, spencei, and kinnissi, are small, only 1920 centimetres (7.58 in) long, and have broad eye-rings. They also differ in proportions, wing formula, egg colour and voice from the other subspecies of the Blackbird. They are therefore sometimes considered a separate species, the Indian Blackbird (T. simillimus). The Himalayan subspecies maximus is strikingly different from the simillimus group, being relatively large at 2328 centimetres (911 in) length. It differs from all other subspecies of the Blackbird by its complete lack of eye-ring and reduced song. It is therefore sometimes considered a full species, the Tibetan Blackbird (T. maximus). The remaining Asian subspecies, the relatively large intermedius and mandarinus, and the smaller sowerbyi, also differ in structure and voice, and may represent a third species, the Chinese Blackbird (T. mandarinus). Alternatively, it has been suggested that they should be considered subspecies of T. maximus, but they differ in structure, voice and the appearance of the eye-ring.


          


          Similar species


          In Europe, the Blackbird can be confused with the paler-winged first-winter Ring Ouzel (Turdus torquatus) or the superficially similar European Starling (Sturnus vulgaris). The Sri Lankan subspecies, T. m. kinsii, resembles the Sri Lanka Whistling-thrush (Myophonus blighi) and the out-of-range Tickell's Thrush (Turdus unicolor). However, the former species always has blue in the plumage, and the latter has a pale belly. A number of similar Turdus thrushes exist far outside the range of the Blackbird, for example the South American Chiguanco Thrush (Turdus chiguanco).


          


          Distribution and habitat
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          The Blackbird breeds in temperate Eurasia, North Africa, the Canary Islands, and South Asia. It has been introduced to Australia and New Zealand. Populations are sedentary in the south and west of the range, although northern birds migrate south as far as northern Africa and tropical Asia in winter. Urban males are more likely to overwinter in cooler climes than rural males, an adaptation made feasible by the warmer microclimate and relatively abundant food that allow the birds to establish territories and start reproducing earlier in the year.


          Common over most of its range in woodland, the Blackbird has a preference for deciduous trees with dense undergrowth. However, gardens provide the best breeding habitat with up to 7.3 pairs per hectare (nearly three pairs per acre), with woodland typically holding about a tenth of that density, and open and very built-up habitats even less. They are often replaced by the related Ring Ouzel in areas of higher altitude.


          The Blackbird occurs up to 1000metres (3300ft) in Europe, 2300metres (7590ft) in North Africa, and at 900820metres (30006000ft) in peninsular India and Sri Lanka, but the large Himalayan subspecies range much higher, with T. m. maximus breeding at 32004800metres (1056016000ft) and remaining above 2100metres (6930ft) even in winter.


          This widespread species has occurred as a vagrant in many locations in Eurasia outside its normal range, but records from North America are normally considered to involve escapees, including, for example, the 1971 bird in Quebec. However, a 1994 record from Bonavista, Newfoundland has been accepted as a genuine wild bird, and the species is therefore on the North American list.


          


          Status


          The Blackbird has an extensive range, estimated at 10millionsquare kilometres (3.8million square miles), and a large population, including an estimated 79 to 160 million individuals in Europe alone. The species is not believed to approach the thresholds for the population decline criterion of the IUCN Red List (i.e., declining more than 30% in ten years or three generations), and is therefore evaluated as Least Concern. In the western Palaearctic, populations are generally stable or increasing, but there have been local declines, especially on farmland, which may be due to agricultural policies that encouraged farmers to remove hedgerows (which provide nesting places), and to drain damp grassland and increase the use of pesticides, both of which could have reduced the availability of invertebrate food.


          The Blackbird was introduced to Australia at Melbourne in the 1850s, but has expanded from its initial foothold in Melbourne and Adelaide to occur throughout south-eastern Australia, including Tasmania and the Bass Strait islands. The introduced population in Australia is considered a pest because it damages a variety of soft fruits in orchards, parks and gardens including berries, cherries, stone fruit and grapes. It is thought to spread weeds, such as blackberry, and may compete with native birds for food and nesting sites.


          The introduced Blackbird is, together with the native Silvereye (Zosterops lateralis), the most widely distributed avian seed disperser in New Zealand. Introduced there along with the Song Thrush (Turdus philomelos) in 1862, it has spread throughout the country up to an elevation of 1,500metres (4,921ft), as well as outlying islands such as the Campbell and Kermadecs. It eats a wide range of native and exotic fruit, and makes a major contribution to the development of communities of naturalised woody weeds. These communities provide fruit more suited to non-endemic native birds and naturalised birds, than to endemic birds.


          


          Behaviour


          The male Blackbird defends its breeding territory, chasing away other males or utilising a "bow and run" threat display. This consists of a short run, the head first being raised and then bowed with the tail dipped simultaneously. If a fight between male Blackbirds does occur, it is usually short and the intruder is soon chased away. The female Blackbird is also aggressive in the spring when it competes with other females for a good nesting territory, and although fights are less frequent, they tend to be more violent.


          The bills appearance is important in the interactions of the Blackbird. The territory-holding male responds more aggressively towards models with orange bills than to those with yellow bills, and reacts least to the brown bill colour typical of the first-year male. The female is, however, relatively indifferent to bill colour, but responds instead to shinier bills.


          As long as winter food is available, both the male and female will remain in the territory throughout the year, although occupying different areas. Migrants are more gregarious, travelling in small flocks and feeding in loose groups in the wintering grounds. The flight of migrating birds comprises bursts of rapid wing beats interspersed with level or diving movement, and differs from both the normal fast agile flight of this species and the more dipping action of larger thrushes.


          


          Breeding
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          The male Blackbird attracts the female with a courtship display which consists of oblique runs combined with head-bowing movements, an open beak, and a "strangled" low song. The female remains motionless until she raises her head and tail to permit copulation. This species is monogamous, and the established pair will usually stay together as long as they both survive. Pair separation rates of up to 20% have been noted following poor breeding. Although socially monogamous, there have been studies showing as much as 17% extra pair paternity.


          Nominate T. merula may commence breeding in March, but eastern and Indian races are a month or more later, and the introduced New Zealand birds start nesting in August. The breeding pair prospect for a suitable nest site in a creeper or bush, favouring evergreen or thorny species such as ivy, holly, hawthorn, honeysuckle or pyracantha, and the female builds a neat cup-shaped nest from grasses and similar vegetation, which she then lines with mud or muddy leaves. She lays three to five (usually four) bluish-green eggs marked with reddish-brown blotches, heaviest at the larger end; the eggs of nominate T. merula are 2.9 x 2.1centimetres (1.14 x 0.93in) in size and weigh 7.2grammes (0.25oz), of which 6% is shell. Eggs of birds of the southern Indian races are paler than those from the northern subcontinent and Europe.
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          The female incubates for 1214 days before the altricial chicks are hatched naked and blind. Fledging takes another 1019 (average 13.6) days, with both parents feeding the young and removing faecal sacs. The young are fed by the parents for up to three weeks after leaving the nest, and will follow the adults begging for food. If the female starts another nest, the male alone will feed the fledged young. Second broods are common, with the female reusing the same nest if the brood was successful, and three broods may be raised in the south of the Blackbird's range.


          Montane subspecies, such as T. maximus have a shorter breeding season, smaller clutches (24 eggs, averaging 2.86), but larger eggs than merula. They produce just one brood per year, and have a slightly shorter incubation period of 1213 days, but a longer nestling period (1618 days).


          A Blackbird has an average life expectancy of 2.4 years, and, based on data from bird ringing, the oldest recorded age is 21 years and 10 months.


          


          Songs and calls


          The first-year male Blackbird of the nominate race may start singing as early as late January in fine weather in order to establish a territory, followed in late March by the adult male. The male's song is a varied and melodious low-pitched fluted warble, given from trees, rooftops or other elevated perches mainly in the period from March to June, sometimes into the beginning of July. It has a number of other calls, including an aggressive seee, a pook-pook-pook alarm for terrestrial predators like cats, and various chink and chook, chook vocalisations. The territorial male invariably gives chink-chink calls in the evening in an (usually unsuccessful) attempt to deter other Blackbirds from roosting in its territory overnight. Like other passerine birds, it has a thin high seee alarm call for threats from birds of prey since the sound is rapidly attenuated in vegetation, making the source difficult to locate.


          At least two subspecies, T. m. merula and T. m. nigropileus, will mimic other species of birds, cats, humans or alarms, but this is usually quiet and hard to detect. The large mountain races, especially T. m. maximus, have comparatively poor songs, with a limited repertoire compared with the western, peninsular Indian and Sri Lankan taxa.


          


          Feeding


          The Blackbird is omnivorous, eating a wide range of insects, earthworms, seeds and berries. It feeds mainly on the ground, running and hopping with a start-stop-start progress. It pulls earthworms from the soil, usually finding them by sight, but sometimes by hearing, and roots through leaf litter for other invertebrates. Small vertebrates such as frogs, tadpoles and lizards are occasionally hunted. This species will also perch in bushes to take berries and collect caterpillars and other active insects. Animal prey predominates, and is particularly important during the breeding season, with windfall apples and berries taken more in the autumn and winter. The nature of the fruit taken depends on what is locally available, and frequently includes exotics in gardens. In northern India, banyan and mulberry fruits are frequently eaten, with Erythrina and Trema species featuring further south.


          


          Natural threats
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          The main predator of the Blackbird is the domestic cat, but foxes and predatory birds, such as the Sparrowhawk and other accipiters, also take this species when the opportunity arises. In contrast, there is little direct evidence to show that either predation of the adult Blackbirds or loss of the eggs and chicks to corvids, such as the European Magpie or Eurasian Jay, have a direct impact on population numbers.


          This species is occasionally a host of parasitic cuckoos, such as the Common Cuckoo (Cuculus canorus), but this is minimal because the Blackbird recognizes the adult of the parasitic species and its non-mimetic eggs. The introduced merula Blackbird in New Zealand, where the cuckoo does not occur, has, over the past 130 years, lost the ability to recognize the adult Common Cuckoo but still rejects non-mimetic eggs.


          As with other passerine birds, parasites are common. 88% of blackbirds were found to have intestinal parasites, most frequently Isospora and Capillaria species. and more than 80% had haematozoan parasites. Blackbirds spend much of their time looking for food on the ground where they can become infested with ticks, which are external parasites that most commonly attach to the head of a Blackbird. In France, 74% of rural Blackbirds were found to be infested with Ixodes ticks, whereas, only 2% of Blackbirds living in urban habitats were infested. This is partly because it is more difficult for ticks to find another host on lawns and gardens in urban areas than in uncultivated rural areas, and partly because ticks are likely to be commoner in rural areas, where a variety of tick hosts, such as foxes, deer and boar, are more numerous. Although, ixodid ticks can transmit pathogenic viruses and bacteria, and are known to transmit Borrelia bacteria to birds, there is no evidence that this affects the fitness of Blackbirds except when they are exhausted and rundown after migration.


          


          In culture
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          The Blackbird was seen as a sacred though destructive bird in Classical Greek folklore, and was said to die if it consumed pomegranate. Like many other small birds, it has in the past been trapped in rural areas at its night roosts as an easily available addition to the diet, and in medieval times the conceit of placing live birds under a pie crust just before serving may have been the origin of the familiar nursery rhyme:


          
            Sing a song of sixpence,

            A pocket full of rye;

            Four and twenty blackbirds baked in a pie!

            When the pie was opened the birds began to sing,

            Oh wasn't that a dainty dish to set before the king?

          


          The Blackbird's melodious, distinctive song is the theme of the poem Adelstrop by Edward Thomas;


          
            And for that minute a blackbird sang

            Close by, and round him, mistier,

            Farther and farther, all the birds

            Of Oxfordshire and Gloucestershire.

          


          The song is also recalled in the Beatles track Blackbird:


          
            Blackbird singing in the dead of night,

            Take these broken wings and learn to fly

            All your life,

            You were only waiting for this moment to arise.

          


          The Blackbird, unlike many black creatures, is not normally seen as a symbol of bad luck, but R. S. Thomas wrote that there is "a suggestion of dark Places about it", and it symbolised resignation in the 17th century tragic play The Duchess of Malfi; an alternate connotation is vigilance, the bird's clear cry warning of danger.


          The Blackbird is the national bird of Sweden, which has a breeding population of 12 million pairs, and was featured on a 30 re Christmas postage stamp in 1970.
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          The Blackcap, Sylvia atricapilla, is a common and widespread sylviid warbler which breeds throughout northern and temperate Europe. Its colour pattern is unique in the genus Sylvia; the Blackcap's closest living relative is the Garden Warbler which looks different but has very similar vocalizations. These two, whose ranges extend farther northeastwards than other Sylvia, seem to form sister species well distinct from the other typical warblers (Helbig 2001, Jnsson & Fjelds 2006).


          It is a robust typical warbler, mainly grey in plumage. Like most Sylvia species, it has distinct male and female plumages: The male has the small black cap from which the species gets its name, whereas in the female the cap is light brown. This is a bird of shady woodlands with ground cover for nesting. The nest is built in a low shrub, and 36 eggs are laid. The song is a pleasant chattering with some clearer notes like a Blackbird. This full song can be confused with that of the Garden Warbler, but in the Blackcap, it characteristically ends with an emphatic fluting warble. Especially in isolated Blackcap populations (such as in valleys or on peninsulas and small islands), a simplified song can occur. This song is said to have a Leiern-type (" drawling") ending after the term used by German ornithologists who first described it. The introduction is like that in other Blackcaps, but the final warbling part is a simple alteration between two notes, as in a Great Tit's call but more fluting (Snow et al. 1998).


          One subspecies of the Blackcap, S. a. heineken, is very prone to melanism. Its exact extent of occurrence is not altogether clear; it is typically found on Madeira but might inhabit all Macaronesian islands as well as the Atlantic coasts of Iberia and Northwest Africa (Snow et al. 1998). The melanistic birds, S. a. heineken morpha obscura, were at first considered a distinct subspecies.


          This small passerine bird is migratory, and northern and central European breeders winter in southern Europe and north Africa where the local populations are resident. It is hardier than most warblers, partly because it will readily eat small berries as well as the more typical warbler diet of insects.


          In recent years, substantial numbers of central European birds have taken to wintering in gardens in southern England. Presumably the ready availability of food, particularly from bird tables, and the avoidance of migration over the Alps compensate for the sub-optimal climate. Bearhop et al. (2005) reported that birds wintering in England tend to mate only among themselves, and not usually with those wintering in the Mediterranean. This is because the short-distance migrants arrive back from the wintering grounds for breeding earlier than birds wintering around the Mediterranean, and of course have spent the winter together, when pair-bonds are initiated. The authors point out that division of a population by different migration routes can be a first step towards speciation.
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          The Black Death, or the Black Plague, was one of the deadliest pandemics in human history, widely thought to have been caused by a bacterium named Yersinia pestis ( Bubonic plague), but recently attributed by some to other diseases.


          The pandemic is thought to have begun in Central Asia or India and spread to Europe during the 1340s. The total number of deaths worldwide is estimated at 75million people; approximately 25-50million of which occurred in Europe. The Black Death is estimated to have killed 30% to 60% of Europe's population. It may have reduced the world's population from an estimated 450million to between 350 and 375million in 1400.


          Bubonic plague is thought to have returned to Europe every generation with varying virulence and mortalities until the 1700s. During this period, more than 100 plague epidemics swept across Europe. On its return in 1603, the plague killed 38,000 Londoners. Other notable 17th century outbreaks were the Italian Plague of 1629-1631, the Great Plague of Seville (1647-1652), the Great Plague of London (16651666), the Great Plague of Vienna (1679). There is some controversy over the identity of the disease, but in its virulent form, after the Great Plague of Marseille in 17201722, the Great Plague of 1738 (which hit eastern Europe), and the 1771 plague in Moscow, it seems to have disappeared from Europe in the 19th century.


          The 14th century eruption of the Black Death had a drastic effect on Europe's population, irrevocably changing the social structure. It was a serious blow to the Roman Catholic Church, and resulted in widespread persecution of minorities such as Jews, foreigners, beggars, and lepers. The uncertainty of daily survival created a general mood of morbidity, influencing people to "live for the moment", as illustrated by Giovanni Boccaccio in The Decameron (1353).


          


          The Great Plague


          Medieval people called the fourteenth century catastrophe either the "Great Pestilence"' or the "Great Plague". Writers contemporary to the plague referred to the event as the "Great Mortality".


          The term "Black Death" was introduced for the first time in 1833. It has been popularly thought that the name came from a striking late-stage sign of the disease, in which the sufferer's skin would blacken due to subepidermal hemorrhages ( purpura), and the extremities would darken with gangrene ( acral necrosis). However, the term is more likely to refer black in the sense of glum, lugubrious or dreadful.


          The Black Death was, according to chronicles, characterized by buboes (swellings in lymph nodes), like the late 19th century Asian Bubonic plague. Scientists and historians at the beginning of the 20th century assumed that the Black Death was an outbreak of the same disease, caused by the bacterium Yersinia pestis and spread by fleas with the help of animals like the black rat (Rattus rattus). However, this view has recently been questioned by some scientists and historians. New research suggests Black Death is lying dormant.


          


          Plague migration


          The plague disease, caused by Yersinia pestis, is enzootic (commonly present) in populations of ground rodents in central Asia, but it is not entirely clear where the 14th century pandemic started. The most popular theory places the first cases in the steppes of Central Asia, although some speculate that it originated around northern India, and others, such as the historian Michael W. Dols, argue that the historical evidence concerning epidemics in the Mediterranean and specifically the Plague of Justinian point to a probability that the Black Death originated in Africa and spread to central Asia, where it then became entrenched among the rodent population. Nevertheless, from central Asia it was carried east and west along the Silk Road, by Mongol armies and traders making use of the opportunities of free passage within the Mongol Empire offered by the Pax Mongolica. It was reportedly first introduced to Europe at the trading city of Caffa in the Crimea in 1347. After a protracted siege, during which the Mongol army under Janibeg was suffering the disease, they catapulted the infected corpses over the city walls to infect the inhabitants. The Genoese traders fled, bringing the plague by ship into Sicily and the south of Europe, whence it spread.


          Whether or not this hypothesis is accurate, it is clear that several pre-existing conditions such as war, famine, and weather contributed to the severity of the Black Death. In China, the thirteenth century Mongol conquest disrupted farming and trading, and led to widespread famine. The population dropped from approximately 120 to 60million. The 14th century plague is estimated to have killed 30% of the population of China..


          In Europe, the Medieval warm period ended sometime towards the end of the fourteenth century, bringing harsher winters and reduced harvests. In the years 1315 to 1317 a catastrophic famine, known as the Great Famine, struck much of North Western Europe. The famine came about as the result of a large population growth in the previous centuries, with the result that, in the early fourteenth century the population began to exceed the number that could be sustained by productive capacity of the land and farmers.


          In Northern Europe, new technological innovations such as the heavy plough and the three-field system were not as effective in clearing new fields for harvest as they were in the Mediterranean because the north had poor, clay-like, soil. Food shortages and skyrocketing prices were a fact of life for as much as a century before the plague. Wheat, oats, hay, and consequently livestock, were all in short supply, and their scarcity resulted in hunger and malnutrition. The result was a mounting human vulnerability to disease, due to weakened immune systems.


          The European economy entered a vicious circle in which hunger and chronic, low-level debilitating disease reduced the productivity of labourers, and so the grain output was reduced, causing grain prices to increase. This situation was worsened when landowners and monarchs like Edward III of England (r. 1327-1377) and Philip VI of France (r. 1328-1350), out of a fear that their comparatively high standard of living would decline, raised the fines and rents of their tenants. Standards of living then fell drastically, diets grew more limited, and Europeans as a whole experienced more health problems.


          In autumn of 1314, heavy rains began to fall, which led to several years of cold and wet winters. The already weak harvests of the north suffered and the seven-year famine ensued. The Great Famine was the worst in European history, reducing the population by at least ten percent. Records recreated from dendrochronological studies show a hiatus in building construction during the period, as well as a deterioration in climate.


          This was the economic and social situation in which the predictor of the coming disaster, a typhoid (Infected Water) epidemic, emerged. Many thousands died in populated urban centres, most significantly Ypres. In 1318 a pestilence of unknown origin, sometimes identified as anthrax, targeted the animals of Europe, notably sheep and cattle, further reducing the food supply and income of the peasantry.


          


          Asian outbreak


          The scenario that would place the first outbreak in central Asia agrees with the first reports of outbreaks in China in the early 1330s. The plague struck the Chinese province of Hubei in 1334. On the heels of the European epidemic, a more widespread disaster occurred in China during 13531354. Chinese accounts of this wave of the disease record a spread to eight distinct areas: Hubei, Jiangxi, Shanxi, Hunan, Guangdong, Guangxi, Henan and Suiyuan, throughout the Mongol and Chinese empires. Historian William McNeill noted that voluminous Chinese records on disease and social disruption survive from this period, but no one has studied these sources in depth.


          It is probable that the Mongols and merchant caravans inadvertently brought the plague from central Asia to the Middle East and Europe. The plague was reported in the trading cities of Constantinople and Trebizond in 1347.


          


          European outbreak
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          In October 1347, a fleet of Genoese trading ships fleeing Caffa reached the port of Messina in Sicily. By the time the fleet reached Messina, all the crew members were either infected or dead. It is presumed that the ships also carried infected rats and/or fleas. Some ships were found grounded on shorelines, with no one aboard remaining alive.


          Looting of these lost ships also helped spread the disease. From there, the plague spread to Genoa and Venice by the turn of 13471348.


          From Italy the disease spread northwest across Europe, striking France, Spain, Portugal and England by June 1348, then turned and spread east through Germany and Scandinavia from 1348 to 1350. It was introduced in Norway in 1349 when a ship landed at Asky, then proceeded to spread to Bjrgvin (modern Bergen). Finally it spread to north-western Russia in 1351; however, the plague largely spared some parts of Europe, including the Kingdom of Poland and isolated parts of Belgium and The Netherlands.


          At Siena, Agnolo di Tura wrote:


          
            "They died by the hundreds, both day and night, and all were thrown in  ditches and covered with earth. And as soon as those ditches were filled, more were dug. And I, Agnolo di Tura  buried my five children with my own hands  And so many died that all believed it was the end of the world."

          


          


          Middle Eastern outbreak


          The plague struck various countries in the Middle East during the pandemic, leading to serious depopulation and permanent change in both economic and social structures. As it spread to western Europe, the disease also entered the region from southern Russia. By autumn 1347, the plague reached Alexandria in Egypt, probably through the port's trade with Constantinople, and ports on the Black Sea. During 1348, the disease traveled eastward to Gaza, and north along the eastern coast to cities in Lebanon, Syria and Palestine, including Ashkelon, Acre, Jerusalem, Sidon, Damascus, Homs, and Aleppo. In 134849, the disease reached Antioch. The city's residents fled to the north, most of them dying during the journey, but the infection had been spread to the people of Asia Minor.


          Mecca became infected in 1349. During the same year, records show the city of Mawsil (Mosul) suffered a massive epidemic, and the city of Baghdad experienced a second round of the disease. In 1351, Yemen experienced an outbreak of the plague. This coincided with the return of King Mujahid of Yemen from imprisonment in Cairo. His party may have brought the disease with them from Egypt.


          


          Recurrence


          In England, in the absence of census figures, historians propose a range of pre-incident population figures from as high as 7million to as low as 4million in 1300, and a post-incident population figure as low as 2million. By the end of 1350 the Black Death had subsided, but it never really died out in England over the next few hundred years: there were further outbreaks in 136162, 1369, 137983, 138993, and throughout the first half of the 15th century. Plague often killed 10% of a community in less than a year - in the worst epidemics, such as at Norwich in 1579 and Newcastle in 1636, as many as 30 or 40%. The most general outbreaks in Tudor and Stuart England, all coinciding with years of plague in Germany and the Low Countries, seem to have begun in 1498, 1535, 1543, 1563, 1589, 1603, 1625 and 1636.


          The plague repeatedly returned to haunt Europe and the Mediterranean throughout the fourteenth to seventeenth centuries, and although bubonic plague still occurs in isolated cases today, the Great Plague of London in 16651666 is generally recognized as one of the last major outbreaks.


          Late outbreaks in central Europe include the Italian Plague of 1629-1631, which is associated with troop movements during the Thirty Years' War, and the Great Plague of Vienna in 1679. About 200,000people in Moscow died of the disease from 1654 to 1656. The last plague outbreak ravaged Oslo in 1654. In 1656 the plague killed about half of Naples's 300,000 inhabitants. Amsterdam was ravaged in 16631664, with a mortality given as 50,000.


          A plague epidemic that followed the Great Northern War (1700-1721, Sweden v. Russia and allies) wiped out almost 1/3 of the population in the region. An estimated one-third of East Prussia's population died in the plague of 1709-1711. The plague of 1710 killed two-thirds of the inhabitants of Helsinki. An outbreak of plague between 1710 and 1711 claimed a third of the Stockholms population.


          During the Great Plague of 1738, the epidemic struck again, this time in Eastern Europe, spreading from Ukraine to the Adriatic Sea, then onwards by ship to infect some in Tunisia. The destruction in several Romanian cities such as Timişoara was formidable, claiming tens of thousands of lives.


          


          Causes of bubonic infection


          


          Bubonic plague theory


          Plague and the ecology of Yersinia pestis in soil, and in rodent and (possibly and importantly) human ectoparasites are reviewed and summarized by Michel Drancourt in modeling sporadic, limited and large plague outbreaks. Modelling of epizootic plague observed in prairie dogs suggests that occasional reservoirs of infection such as an infectious carcass, rather than "blocked fleas" are a better explanation for the observed epizootic behaviour of the disease in nature.


          An interesting hypothesis about the epidemiologythe appearance, spread and especially disappearanceof plague from Europe is that the flea-bearing rodent reservoir of disease was eventually succeeded by another species. The black rat (Rattus rattus) was originally introduced from Asia to Europe by trade, but was subsequently displaced and succeeded throughout Europe by the bigger brown rat (Rattus norvegicus). The brown rat was not as prone to transmit the germ-bearing fleas to humans in large die-offs due to a different rat ecology. The dynamic complexities of rat ecology, herd immunity in that reservoir, interaction with human ecology, secondary transmission routes between humans with or without fleas, human herd immunity and changes in each might explain the eruption, dissemination, and re-eruptions of plague that continued for centuries until its (even more) unexplained disappearance.


          


          Signs and symptoms


          The three forms of plague brought an array of signs and symptoms to those infected. The septicaemic plague is a form of blood poisoning, and pneumonic plague is an airborne plague that attacks the lungs before the rest of the body. The classic sign of bubonic plague was the appearance of buboes in the groin, the neck and armpits, which oozed pus and bled. These buboes were caused by internal bleeding. Victims underwent damage to the skin and underlying tissue, until they were covered in dark blotches. Most victims died within four to seven days after infection. When the plague reached Europe, it first struck port cities and then followed the trade routes, both by sea and land.


          The bubonic plague was the most commonly seen form during the Black Death, with a mortality rate of thirty to seventy-five percent and symptoms including fever of 38 - 41  C (101-105 F), headaches, painful aching joints, nausea and vomiting, and a general feeling of malaise. Of those who contracted the bubonic plague, 4 out of 5 died within eight days. Pneumonic plague was the second most commonly seen form during the Black Death, with a mortality rate of ninety to ninety-five percent. Symptoms included fever, cough and blood-tinged sputum. As the disease progressed, sputum became free flowing and bright red. Septicaemic plague was the least common of the three forms, with a mortality rate close to one hundred percent. Symptoms were high fevers and purple skin patches ( purpura due to DIC ( Disseminated intravascular coagulation)).


          David Herlihy identifies another potential sign of the plague: freckle-like spots and rashes. Sources from Viterbo, Italy refer to "the signs which are vulgarly called lenticulae", a word which bears resemblance to the Italian word for freckles, lentiggini. These are not the swellings of buboes, but rather "darkish points or pustules which covered large areas of the body".


          


          Alternative explanations


          


          Not bubonic plague?


          Recent scientific and historical investigations have led some researchers to doubt the long-held belief that the Black Death was an epidemic of bubonic plague. For example, in 2000, Gunnar Karlsson pointed out that the Black Death killed between half and two-thirds of the population of Iceland, although there were no rats in Iceland at this time. Rats were accidentally introduced in the nineteenth century, and have never spread beyond a small number of urban areas attached to seaports. In the fourteenth century there were no urban settlements in Iceland. Iceland was unaffected by the later plagues which are known to have been spread by rats. However, without a rodent reservoir, pneumonic plague can be transmitted from human to human by respiratory transmission, and bubonic and septicemic plague can be transmitted from human to human by human-biting fleas.


          In addition, it was previously argued that tooth pulp tissue from a fourteenth-century plague cemetery in Montpellier tested positive for molecules associated with Y. pestis. Similar findings were reported in a 2007 study, but other studies have yielded negative results. In September 2003, a team of researchers from Oxford University tested 121 teeth from sixty-six skeletons found in fourteenth-century mass graves. The remains showed no genetic trace of Y. pestis.


          In 2002, Samuel K. Cohn published the controversial article, The Black Death: End of the Paradigm. In the article Cohn argues that the medieval and modern plagues were two distinct diseases differing in their symptoms, signs and epidemiologies. Cohn asserts that the agent causing the bubonic plague, Yersinia pestis, was first cultured at Hong Kong in 1894. In turn, the medieval plague that struck Europe, according to Cohn, was not the bubonic plague carried by fleas on rats as traditionally viewed by scientists and historians alike.


          Cohns argument that medieval plague was not rat-based is supported by his claims that the modern and medieval plagues hit in different seasons, had unparalleled cycles of recurrence, and varied in the manner in which immunity was acquired. The modern plague reaches its peak in seasons with high humidity and a temperature of between 50F (10C) and 78F (26C), as rats fleas thrive in this climate. In comparison, the Black Death is recorded as hitting in periods where rats fleas could not survive, i.e. hot Mediterranean summers above 78F (26C). In terms of recurrence, the Black Death on average did not resurface in an area for between five and fifteen years after it hit. Contrastingly, modern plagues often hit an affected area yearly for an average of eight to forty years. Last, Cohn presents evidence displaying that individuals gained immunity to the Black Death during the fourteenth century, unlike the modern plague. He states that in 1348 two-thirds of those suffering from plague died in comparison to one-twentieth by 1382. Statistics contrastingly display that immunity to the modern plague has not been acquired.


          Cohn also points out that in the latter part of the nineteenth century buboes appeared mostly on an infected person's groin, while medieval primary sources indicate that the Black Death caused buboes to appear on necks, armpits, and groins. This difference, he argues, ties in with the fact that fleas caused the modern plague and not the Black Death. Since flea bites do not usually reach beyond a person's ankles, in the modern period the groin was the nearest lymph node that could be infected. As the neck and the armpit were often infected during the medieval plague, it appears less likely that these infections were caused by fleas on rats.


          In 1984, Graham Twigg published The Black Death: A Biological Reappraisal, where he argued that the climate and ecology of Europe and particularly England made it nearly impossible for rats and fleas to have transmitted bubonic plague. Combining information on the biology of Rattus rattus, Rattus norvegicus, and the common fleas Xenopsylla cheopis and Pulex irritans with modern studies of plague epidemiology, particularly in India, where the R. rattus is a native species and conditions are nearly ideal for plague to be spread, Twigg concludes that it would have been nearly impossible for Yersinia pestis to have been the causative agent of the plague, let alone its explosive spread across Europe. Twigg also shows that the common theory of entirely pneumonic spread does not hold up. He proposes, based on a re-examination of the evidence and symptoms, that the Black Death may actually have been an epidemic of pulmonary anthrax caused by Bacillus anthracis.


          


          An Ebola-like virus?


          In 2001, epidemiologists Susan Scott and Christopher Duncan from Liverpool University proposed the theory that the Black Death might have been caused by an Ebola-like virus, not a bacterium. Their rationale was that this plague spread much faster and the incubation period was much longer than other confirmed Y.pestis-caused plagues. A longer period of incubation will allow carriers of the infection to travel farther and infect more people than a shorter one. When the primary vector is humans, as opposed to birds, this is of great importance. Studies of English church records indicate an unusually long incubation period in excess of thirty days, which could account for the rapid spread, topping at 2miles/day, as this was the average speed a traveler would move across the countryside. The plague also appeared in areas of Europe where rats were uncommon, areas such as Iceland. Epidemiological studies suggest the disease was transferred between humans (which happens rarely with Yersinia pestis and very rarely for Bacillus anthracis), and some genes that determine immunity to Ebola-like viruses are much more widespread in Europe than in other parts of the world. Their research and findings are thoroughly documented in Biology of Plagues. More recently the researchers have published computer modeling demonstrating how the Black Death has made around 10% of Europeans resistant to HIV.


          


          Anthrax and others?


          In a similar vein, historian Norman F. Cantor, in his 2001 book In the Wake of the Plague, suggests the Black Death might have been a combination of pandemics including a form of anthrax, a cattle murrain. He cites many forms of evidence including: reported disease symptoms not in keeping with the known effects of either bubonic or pneumonic plague, the discovery of anthrax spores in a plague pit in Scotland, and the fact that meat from infected cattle was known to have been sold in many rural English areas prior to the onset of the plague. It is notable that the means of infection varied widely, from human-to-human contact as in Iceland (rare for plague and cutaneous Bacillus anthracis) to infection in the absence of living or recently dead humans, as in Sicily (which speaks against most viruses). Also, diseases with similar symptoms were generally not distinguished between in that period (see murrain above), at least not in the Christian world; Chinese and Muslim medical records can be expected to yield better information which however only pertains to the specific disease(s) which affected these areas.


          


          Counter-arguments


          Historians who believe that the Black Death was indeed caused by bubonic plague have put forth several counterarguments.


          The uncharacteristically rapid spread of the plague could be due to respiratory droplet transmission, and low levels of immunity in the European population at that period. Historical examples of pandemics of other diseases in populations without previous exposure, such as smallpox and tuberculosis transmitted by aerosol amongst Native Americans, show that the first instance of an epidemic spreads faster and is far more virulent than later instances among the descendants of survivors, for whom natural selection has produced characteristics that are protective against the disease.


          Michael McCormick, a historian offering the idea that bubonic plague was indeed the source of the Black Death, explains how archaeological research has confirmed that the black or "ship" rat was indeed present in Roman and medieval Europe. Also, the DNA of Y. pestis has been identified in the teeth of the human victims, the same DNA which has been widely believed to have come from the infected rodents. He does not deny the point that there exists a pneumonic expression of Y. pestis transmitted by human-to-human contact, but he states that this does not spread as easily as previous historians have imagined. The rat, according to him, is the only plausible agent of transmission that could have led to such a wide and quick spread of the plague. This is because of rats' proclivity to associate with humans and the ability of their blood to withstand very large concentrations of the bacillus. When rats died, their fleas (which were infected with bacterial blood) found new hosts in the form of humans and animals. The Black Death tapered off in the eighteenth century, and according to McCormick, a rat-based theory of transmission could explain why this occurred. The plague(s) had killed a lot of the human host population of Europe and dwindling cities meant that more people were isolated, and so geography and demography did not allow rats to have as much contact with Europeans. Greatly curtailed communication and transportation systems due to the drastic decline in human population also hindered the replenishment of devastated rat colonies.


          



          


          CCR5 delta 32


          About 10 percent of Europeans have a gene mutation known as CCR5 delta 32 that disables a protein the Human Immunodeficiency Virus (HIV-1) uses to slip into immune system cells. Those with one copy of this gene have some immunity to HIV and those with two copies are virtually immune to the virus. This genetic mutation arose about 700 years ago and it has been suggested by some researchers that survivors of bubonic plague may have selected for the mutation. However, work published in 2003 suggests that smallpox was a more likely driver for the rise of the mutation.


          


          A Malthusian crisis


          In addition, various historians have adopted yet another theory for the cause of the Black Plague, one that points to social, agricultural, and sometimes economic causes. Often known as the Malthusian limit, scholars use this term to express, and/or explain, certain tragedies throughout history. In his 1798 Essay on the Principle of Population, Thomas Malthus asserted that eventually humans would reproduce so greatly that they would go beyond the limits of food supplies; once they reached this point, some sort of "reckoning" was inevitable. While the Black Death may appear to be a "reckoning" of this sort, it was in fact an external, unpredictable factor and does not therefore fit into the Malthusian theory. In his book, The Black Death and the Transformation of the West, David Herlihy explores this idea of plague as an inevitable crisis wrought on humanity in order to control the population and human resources. In the book The Black Death; A Turning Point in History? (ed. William M. Bowsky) he writes implies that the Black Deaths pivotal role in late medieval society... was now being challenged. Arguing on the basis of a neo-Malthusian economics, revisionist historians recast the Black Death as a necessary and long overdue corrective to an overpopulated Europe.


          Herlihy examines the arguments against the Malthusian crisis, stating if the Black Death was a response to excessive human numbers it should have arrived several decades earlier due to the population growth of years before the outbreak of the Black Death. Herlihy also brings up other, biological factors that argue against the plague as a "reckoning" by arguing the role of famines in affecting population movements is also problematic. The many famines preceding the Black Death, even the great hunger of 1314 to 1317, did not result in any appreciable reduction in population levels. Finally Herlihy concludes the matter stating, the medieval experience shows us not a Malthusian crisis but a stalemate, in the sense that the community was maintaining at stable levels very large numbers over a lengthy period and states that the phenomenon should be referred to as more of a deadlock, rather than a crisis, to describe Europe before the epidemics.


          


          Consequences


          


          Depopulation


          Figures for the death toll vary widely by area and from source to source as new research and discoveries come to light. It killed an estimated 75-200 million people in the 14th century. According to medieval historian Philip Daileader in 2007:


          
            The trend of recent research is pointing to a figure more like 45% to 50% of the European population dying during a four-year period. There is a fair amount of geographic variation. In Mediterranean Europe and Italy, the South of France and Spain, where plague ran for about four years consecutively, it was probably closer to 80% to 75% of the population. In Germany and England . . . it was probably closer to 20%.

          


          


          Asia


          Estimates of the demographic impact of the plague in Asia are based on both population figures during this time and estimates of the disease's toll on population centers. The initial outbreak of plague in the Chinese province of Hubei in 1334 claimed up to ninety percent of the population, an estimated five million people. During 135354, outbreaks in eight distinct areas throughout the Mongol/Chinese empires may have possibly caused the death of two-thirds of China's population, often yielding an estimate of twenty-five million deaths. China had several epidemics and famines from 1200 to 1350s and its population decreased from an estimated 125million to 65million in the late 14th century. Japan and Korea had no outbreak of plague.


          


          Europe and Middle East


          It is estimated that between one-quarter and one-third of the European population (35million people) died from the outbreak between 1348 and 1350. Contemporary observers, such as Jean Froissart, estimated the toll to be one-thirdless an accurate assessment than an allusion to the Book of Revelation meant to suggest the scope of the plague. Many rural villages were depopulated, mostly the smaller communities, as the few survivors fled to larger towns and cities leaving behind abandoned villages. The Black Death hit the culture of towns and cities disproportionately hard, although rural areas (where most of the population lived) were also significantly affected. A few rural areas, such as Eastern Poland and Lithuania, had such low populations and were so isolated that the plague made little progress. Parts of Hungary and, in modern Belgium, the Brabant region, Hainaut and Limbourg, as well as Santiago de Compostella, were unaffected for unknown reasons (some historians have assumed that the presence of resistant blood groups in the local population helped them resist the disease, although these regions would be touched by the second plague outbreak in 136063 and later during the numerous resurgences of the plague). Other areas which escaped the plague were isolated mountainous regions (e.g. the Pyrenees). Larger cities were the worst off, as population densities and close living quarters made disease transmission easier. Cities were also strikingly filthy, infested with lice, fleas and rats, and subject to diseases related to malnutrition and poor hygiene. According to journalist John Kelly, "[w]oefully inadequate sanitation made medieval urban Europe so disease-ridden, no city of any size could maintain its population without a constant influx of immigrants from the countryside".(p. 68) The influx of new citizens facilitated the movement of the plague between communities, and contributed to the longevity of the plague within larger communities.


          In Italy, Florence's population was reduced from 110,000 or 120,000 inhabitants in 1338 to 50,000 in 1351. Between 60 to 70% of Hamburg and Bremen's population died. In Provence, Dauphin and Normandy, historians observe a decrease of 60% of fiscal hearths. In some regions, two thirds of the population was annihilated. In the town of Givry, in the Bourgogne region in France, the friar, who used to note 28 to 29 funerals a year, recorded 649 deaths in 1348, half of them in September. About half of Perpignan's population died in several months (only two of the eight physicians survived the plague). England lost 70% of its population, which declined from 7million before the plague, to 2million in 1400.


          All social classes were affected, although the lower classes, living together in unhealthy places, were most vulnerable. Alfonso XI of Castile was the only European monarch to die of the plague, but Peter IV of Aragon lost his wife, his daughter and a niece in six months. Joan of England, daughter of Edward III, died in Bordeaux on her way to Castile to marry Alfonso's son, Pedro. The Byzantine Emperor lost his son, while in the kingdom of France, Joan of Navarre, daughter of Louis X le Hutin and of Margaret of Burgundy, was killed by the plague, as well as Bonne of Luxembourg, the wife of the future John II of France.


          Furthermore, resurgences of the plague in later years must also be counted: in 136062 (the "little mortality"), in 136669, 137475, 1400, 1407, etc. The plague was not eradicated until the 19th century.


          The precise demographic impact of the disease in the Middle East is very difficult to calculate. Mortality was particularly high in rural areas, including significant areas of Palestine and Syria. Many surviving rural people fled, leaving their fields and crops, and entire rural provinces are recorded as being totally depopulated. Surviving records in some cities reveal a devastating number of deaths. The 1348 outbreak in Gaza left an estimated 10,000people dead, while Aleppo recorded a death rate of 500 a day during the same year. In Damascus, at the disease's peak in September and October 1348, a thousand deaths were recorded every day, with overall mortality estimated at between 25 and 38percent. Syria lost a total of 400,000people by the time the epidemic subsided in March 1349. In contrast to some higher mortality estimates in Asia and Europe, scholars such as John Fields of Trinity College in Dublin believe the mortality rate in the Middle East was less than one-third of the total population, with higher rates in selected areas.


          


          Social and economic effects
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          The governments of Europe had no apparent response to the crisis because no one knew its cause or how it spread. In 1348, the plague spread so rapidly that before any physicians or government authorities had time to reflect upon its origins, about a third of the European population had already perished. In crowded cities, it was not uncommon for as much as fifty percent of the population to die. Europeans living in isolated areas suffered less, and monasteries and priests were especially hard hit since they cared for the Black Death's victims. Because fourteenth century healers were at a loss to explain the cause, Europeans turned to astrological forces, earthquakes, and the poisoning of wells by Jews as possible reasons for the plague's emergence. No one in the fourteenth century considered rat control a way to ward off the plague, and people began to believe only God's anger could produce such horrific displays. There were many attacks against Jewish communities. In August of 1349, the Jewish communities of Mainz and Cologne were exterminated. In February of that same year, Christians murdered two thousand Jews in Strasbourg. Where government authorities were concerned, most monarchs instituted measures that prohibited exports of foodstuffs, condemned black market speculators, set price controls on grain, and outlawed large-scale fishing. At best, they proved mostly unenforceable, and at worst they contributed to a continent-wide downward spiral. The hardest hit lands, like England, were unable to buy grain abroad: from France because of the prohibition, and from most of the rest of the grain producers because of crop failures from shortage of labour. Any grain that could be shipped was eventually taken by pirates or looters to be sold on the black market. Meanwhile, many of the largest countries, most notably England and Scotland, had been at war, using up much of their treasury and exacerbating inflation. In 1337, on the eve of the first wave of the Black Death, England and France went to war in what would become known as the Hundred Years' War. Malnutrition, poverty, disease and hunger, coupled with war, growing inflation and other economic concerns made Europe in the mid-fourteenth century ripe for tragedy.


          The plague did more than just devastate the medieval population; it caused a substantial change in economy and society in all areas of the world. Economic historians like Fernand Braudel have concluded that Black Death exacerbated a recession in the European economy that had been under way since the beginning of the century. As a consequence, social and economic change greatly accelerated during the fourteenth and fifteenth centuries. The church's power was weakened, and in some cases, the social roles it had played were taken over by secular groups. Also the plague led to peasant uprisings in many parts of Europe, such as France (the Jacquerie rebellion), Italy (the Ciompi rebellion, which swept the city of Florence), and in England (the English Peasant Revolt).


          Europe had been overpopulated before the plague, and a reduction of 30% to 50% of the population could have resulted in higher wages and more available land and food for peasants because of less competition for resources. However, for reasons that are still debated, population levels declined after the Black Death's first outbreak until around 1420 and did not begin to rise again until 1470, so the initial Black Death event on its own does not entirely provide a satisfactory explanation to this extended period of decline in prosperity. See Medieval demography for a more complete treatment of this issue and current theories on why improvements in living standards took longer to evolve.


          The great population loss brought economic changes based on increased social mobility, as depopulation further eroded the peasants' already weakened obligations to remain on their traditional holdings. In the wake of the drastic population decline brought on by the plague, authorities in Western Europe worked to maintain social order through instituting wage controls. These governmental controls were set in place to ensure that workers received the same salary post-plague as they had before the onslaught of the Black Death. Within England, for example, the Ordinance of Labourers, created in 1349, and the Statute of Labourers, created in 1351, restricted both wage increases and the relocation of workers. If workers attempted to leave their current post, employers were given the right to have them imprisoned. The Statute was strictly enforced in some areas. For example, 7,556people in the county of Essex were fined for deviating from the Statute in 1352. However, despite examples such as Essex County, the Statute quickly proved to be difficult to enforce due to the scarcity of labour.


          In Western Europe, the sudden shortage of cheap labour provided an incentive for landlords to compete for peasants with wages and freedoms, an innovation that, some argue, represents the roots of capitalism, and the resulting social upheaval "caused" the Renaissance, and even the Reformation. In many ways the Black Death and its aftermath improved the situation of surviving peasants, notably by the end of the 15th century. In Western Europe, labourers gained more power and were more in demand because of the shortage of labour. In gaining more power, workers following the Black Death often moved away from annual contracts in favour of taking on successive temporary jobs that offered higher wages. Workers such as servants now had the opportunity to leave their current employment to seek better-paying, more attractive positions in areas previously off limits to them. Another positive aspect of the period was that there was more fertile land available to the population; however, the benefits would not be fully realized until 1470, nearly 120years later, when overall population levels finally began to rise again.


          In Eastern Europe, by contrast, renewed stringency of laws tied the remaining peasant population more tightly to the land than ever before through serfdom. Sparsely populated Eastern Europe was less affected by the Black Death and so peasant revolts were less common in the fourteenth and fifteenth centuries, not occurring in the east until the sixteenth through nineteenth centuries. Since it is believed to have in part caused the social upheavals of fourteenth- and fifteenth-century Western Europe, some see the Black Death as a factor in the Renaissance and even the Reformation in Western Europe. Therefore, some historians have cited the smaller impact of the plague as a contributing factor in Eastern Europe's failure to experience either of these movements on a similar scale. Extrapolating from this, the Black Death may be seen as partly responsible for Eastern Europe's considerable lag in the move to liberalise government by restricting the power of the monarch and aristocracy. A common example is that by the mid-sixteenth century, England began the process that ultimately ended serfdom there and gave rise to representative government; meanwhile, Russia did not formally abolish serfdom until an autocratic tsar decreed so in 1861.


          Furthermore, the plague's great population reduction brought cheaper land prices, more food for the average peasant, and a relatively large increase in per capita income among the peasantry, if not immediately, in the coming century. Since the plague left vast areas of farmland untended, they were made available for pasture and put more meat on the market; the consumption of meat and dairy products went up, as did the export of beef and butter from the Low Countries, Scandinavia and northern Germany. However, the upper class often attempted to stop these changes, initially in Western Europe, and more forcefully and successfully in Eastern Europe, by instituting sumptuary laws. These regulated what people (particularly of the peasant class) could wear, so that nobles could ensure that peasants did not begin to dress and act as a higher class member with their increased wealth. Another tactic was to fix prices and wages so that peasants could not demand more with increasing value. This was met with varying success depending on the amount of rebellion it inspired; such a law was one of the causes of the 1381 Peasants' Revolt in England.


          The increase in social mobility that the Black Death contributed to may have been one means by which the Great Vowel Shift was propagated.


          


          Persecutions
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          As previously mentioned in reference to the plague's sociocultural impacts, renewed religious fervor and fanaticism bloomed in the wake of the Black Death. This spelled trouble for minority populations of all sorts, as some Christians targeted "various groups such as Jews, friars, foreigners, beggars, pilgrims", lepers and gypsies, thinking that they were to blame for the crisis.


          Lepers, and other individuals with skin diseases such as acne or psoriasis, were singled out and exterminated throughout Europe. Anyone with leprosy was believed to show an outward sign of a defect of the soul.


          Differences in cultural and lifestyle practices between Jews and Christians also led to persecution. Jews were charged by some with having provoked the plague. Because Jews had a religious obligation to be ritually clean, they did not use water from public wells. And so as previously mentioned, Jews were suspected of causing the plague by deliberately poisoning wells. Typically, comparatively fewer Jews died from the Black Death, in part due to rabbinical laws that promoted habits that were generally cleaner than that of a typical medieval villager. Jews were also socially isolated, often living in Jewish ghettos. Because isolated people were less likely to be infected, there were differences in mortality rates between Jews and non-Jews and this led to raised suspicions in people who had no concept of bacterial transmission.


          Christian mobs attacked Jewish settlements across Europe; by 1351, sixty major and 150 smaller Jewish communities had been destroyed, and more than 350 separate massacres had occurred. This persecution reflected more than ethnic hatred. In many places, attacking Jews was a way to criticize the monarchs who protected them (Jews were under the protection of the king, and often called the "royal treasure"), and monarchic fiscal policies, which were often administered by Jews. An important legacy of the Black Death was to cause the eastward movement of what was left of north European Jewry to Poland and Russia, where it remained until the twentieth century.


          According to Joseph P. Byrne in his book, The Black Plague, women also faced persecution during the Black Death. Muslim women in Cairo became scapegoats when the plague struck. Byrne writes that in 1438, the sultan of Cairo was informed by his religious lawyers that the arrival of the plague was Allahs punishment for the sin of fornication and that in accordance with this theory, a law was set in place stating that women were not allowed to make public appearances as they may tempt men into sin. Byrne describes that this law was only lifted when the wealthy complained that their female servants could not shop for food.


          


          Religion
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          The Black Death led to cynicism toward religious officials who could not keep their promises of curing plague victims and banishing the disease. No one, the Church included, was able to cure or accurately explain the reasons for the plague outbreaks. One theory of transmission was that it spread through air, and was referred to as miasma, or 'bad air'. This increased doubt in the clergy's abilities. Extreme alienation with the Church culminated in either support for different religious groups such as the flagellants, which from their late 13th century beginnings grew tremendously during the opening years of the Black Death, and later to a pursuit of pleasure and hedonism. It was a common belief at the time that the plague was due to God's wrath, caused by the sins of mankind; In response, the flagellants travelled from town to town, whipping themselves in an effort to mimic the sufferings of Jesus prior to his crucifixion. Originating in Germany, several miraculous tales emerged from their efforts, such as a child being revived from the dead, and a talking cow. These stories further fuelled the belief that the flagellants were more effective than church leaders. It may have been that the flagellant's later involvement in hedonism was an effort to accelerate or absorb God's wrath, to shorten the time with which others suffered. More likely, the focus of attention and popularity of their cause contributed to a sense that the world itself was ending, and that their individual actions were of no consequence.


          Sadly, the flagellants may have more likely contributed to the actual spreading of the disease, rather than its cure. Presumably, there were towns that the flagellants visited or passed through which were largely unaffected by the plague until that point, only to be infected by fleas carried either by the flagellant's followers, or the flagellants themselves. This is a common ironic theme in how individuals at the time dealt with the plague -- that in nearly all cases, the methods employed to defend against the plague encouraged its spread.


          The Black Death hit the monasteries very hard because of their proximity with the sick, who sought refuge there, so that there was a severe shortage of clergy after the epidemic cycle. This resulted in a mass influx of hastily-trained and inexperienced clergy members, many of whom knew little of the discipline and rigor of the veterans they replaced. This led to abuses by the clergy in years afterwards and a further deterioration of the position of the Church in the eyes of the people.


          


          Other effects
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          After 1350, European culture in general turned very morbid. The general mood was one of pessimism, and contemporary art turned dark with representations of death.


          In retrospect, it seemed like everything the people thought to do at the time simply made the problem worse. For example, since many equated the plague with God's wrath against sin, and that cats were often considered in league with the Devil, cats were killed en masse. Had this bias toward cats not existed, local rodent populations could have been kept down, lessening the spread of plague-infected fleas from host to host.


          The practice of alchemy as medicine, previously considered to be normal for most doctors, slowly began to wane as the citizenry began to realize that it seldom affected the progress of the epidemic and that some of the potions and "cures" used by many alchemists only served to worsen the condition of the sick. Liquor, originally made by alchemists, was commonly applied as a remedy for the Black Death, and, as a result, the consumption of liquor in Europe rose dramatically after the plague. The Church often tried to meet the medical need.


          A plague doctor's duties were often limited to visiting victims to verify whether they had been afflicted or not. Surviving records of contracts drawn up between cities and plague doctors often gave the plague doctor enormous latitude and heavy financial compensation, given the risk of death involved for the plague doctor himself. Most plague doctors were essentially volunteers, as qualified doctors had (usually) already fled, knowing they could do nothing for those affected.


          Considered an early form of hazmat suit, a plague doctor's clothing consisted of:


          
            	A wide-brimmed black hat worn close to the head. At the time, a wide-brimmed black hat would have been identified a person as a doctor, much the same as how nowadays a hat may identify chefs, soldiers, and workers. The wide-brimmed hat may have also been used as partial shielding from infection.

          


          
            	A primitive gas mask in the shape of a abbys beak. A common belief at the time was that the plague was spread by birds. There may have been a belief that by dressing in a bird-like mask, the wearer could draw the plague away from the patient and onto the garment the plague doctor wore. The mask also included red glass eyepieces, which were thought to make the wearer impervious to evil. The beak of the mask was often filled with strongly aromatic herbs and spices to overpower the miasmas or "bad air" which was also thought to carry the plague. At the very least, it may have served a dual purpose of dulling the smell of unburied corpses, sputum, and ruptured bouboules in plague victims.

          


          
            	A long, black overcoat. The overcoat worn by the plague doctor was tucked in behind the beak mask at the neckline to minimize skin exposure. It extended to the feet, and was often coated head to toe in suet or wax. A coating of suet may have been used with the thought that the plague could be drawn away from the flesh of the infected victim and either trapped by the suet, or repelled by the wax. The coating of wax likely served as protection against respiratory droplet contamination, but it was not known at the time if coughing carried the plague. It was likely that the overcoat was waxed to simply prevent sputum or other bodily fluids from clinging to it.

          


          
            	A wooden cane. The cane was used to both direct family members to move the patient, other individuals nearby, and possibly to examine the patient with directly. Its precise purpose with relation to the plague victim isn't known.

          


          
            	Leather breeches. Similar to waders worn by fishermen, leather breeches were worn beneath the cloak to protect the legs and groin from infection. Since the plague often tended to manifest itself first in the lymph nodes, particular attention was paid to protecting the armpits, neck, and groin.

          


          The plague doctor's clothing also had a secondary use: to intentionally frighten and warn onlookers. The bedside manner common to doctors of today did not exist at the time; part of the appearance of the plague doctor's clothing was meant to frighten onlookers, and to communicate that something very, very wrong was nearby, and that they too might become infected. It's not known how often or widespread plague doctors were, or how effective they were in treatment of the disease. It's likely that while offering some protection to the wearer, they may have actually contributed more to the spreading of the disease than its treatment, in that the plague doctor unknowingly served as a vector for infected fleas to move from host to host.


          Although the Black Death highlighted the shortcomings of medical science in the medieval era, it also led to positive changes in the field of medicine. As described by David Herlihy in The Black Death and the Transformation of the West, more emphasis was placed on anatomical investigations following the Black Death. How individuals studied the human body notably changed, becoming a process that dealt more directly with the human body in varied states of sickness and health. Further, at this time, the importance of surgeons became more evident.


          A theory put forth by Stephen O'Brien says the Black Death is likely responsible, through natural selection, for the high frequency of the CCR5-32 genetic defect in people of European descent. The gene affects T cell function and provides protection against HIV, smallpox, and possibly plague, though for the latter, no explanation as to how it would do that exists. This, however, seems unlikely, given that the CCR5-32 gene has been found to be just as common in Bronze Age tissue samples.


          The Black Death also inspired European architecture to move in two different directions; there was a revival of Greco-Roman styles that, in stone and paint, expressed Petrarch's love of antiquity and a further elaboration of the Gothic style. Late medieval churches had impressive structures centered on verticality, where one's eye is drawn up towards the high ceiling for a religious experience bordering on the mystical. The basic Gothic style was revamped with elaborate decoration in the late medieval period. Sculptors in Italian city-states emulated the work of their Roman forefathers while sculptors in northern Europe, no doubt inspired by the devastation they had witnessed, gave way to a heightened expression of emotion and an emphasis on individual differences. A tough realism came forth in architecture as in literature. Images of intense sorrow, decaying corpses, and individuals with faults as well as virtues emerged. North of the Alps, paintings reached a pinnacle in precise realism with the Flemish school of Jan Van Eyck (c. 1385-1440). The natural world was reproduced in these works with meticulous detail bordering on photography.


          


          Black Death in literature


          


          Contemporary


          The Black Death dominated art and literature throughout the generation that experienced it. Much of the most useful manifestations of the Black Death in literature, to historians, comes from the accounts of its chroniclers; contemporary accounts are often the only real way to get a sense of the horror of living through a disaster on such a scale. A few of these chroniclers were famous writers, philosophers and rulers (like Boccaccio and Petrarch). Their writings, however, did not reach the majority of the European population. For example, Petrarch's work was read mainly by wealthy nobles and merchants of Italian city-states. He wrote hundreds of letters and vernacular poetry of great distinction and passed on to later generations a revised interpretation of courtly love. There was, however, one troubadour, writing in the lyric style long out of fashion, who was active in 1348. Peire Lunel de Montech composed the sorrowful sirventes "Meravilhar nos devo pas las gens" during the height of the plague in Toulouse.


          Although romances continued to be popular throughout the period, the courtly tradition began to face increasing competition from ordinary writers who became involved in producing gritty realist literature, inspired by their Black Death experiences. This was a new phenomenon, made possible because vernacular education and literature, as well as the study of Latin and classical antiquity, flourished widely, making the written word steadily more accessible during the fourteenth century. For example, Agnolo di Tura, of Siena, records his experience:


          
            Father abandoned child, wife husband, one brother another; for this illness seemed to strike through the breath and sight. And so they died. And none could be found to bury the dead for money or friendship. Members of a household brought their dead to a ditch as best they could, without priest, without divine offices ... great pits were dug and piled deep with the multitude of dead. And they died by the hundreds both day and night... And as soon as those ditches were filled more were dug ... And I, Agnolo di Tura, called the Fat, buried my five children with my own hands. And there were also those who were so sparsely covered with earth that the dogs dragged them forth and devoured many bodies throughout the city. There was no one who wept for any death, for all awaited death. And so many died that all believed it was the end of the world. This situation continued [from May] until September.

          


          The scene Di Tura describes is repeated over and over again all across Europe. In Sicily, Gabriele de'Mussi, a notary, tells of the early spread from Crimea:


          
            Alas! our ships enter the port, but of a thousand sailors hardly ten are spared. We reach our homes; our kindredcome from all parts to visit us. Woe to us for we cast at them the darts of death! Going back to their homes, they in turn soon infected their whole families, who in three days succumbed, and were buried in one common grave. Priests and doctors visitingfrom their duties ill, and soon weredead. O death! cruel, bitter, impious death! Lamenting our misery, we feared to fly, yet we dared not remain.

          


          Henry Knighton tells of the plagues coming to England:


          
            Then the grievous plague came to the sea coasts from Southampton, and came to Bristol, and it was as if all the strength of the town had died, as if they had been hit with sudden death, for there were few who stayed in their beds more than three days, or two days, or even one half a day.

          


          Friar John Clyn witnessed its effects in Leinster, after its spread to Ireland in August 1348:


          
            That disease entirely stripped vills, cities, castles and towns of inhabitaints of men, so that scarcely anyone would be able to live in them. The plague was so contagious that thous touching the dead or even the sick were immediately infected and died, and the one confessing and the confessor were together led to the grave ... many died from carbuncles and from ulcers and pustles that could be seen on shins and under the armpits; some died, as if in a frenzy, from pain of the head, others from spitting blood ... In the convent of Minors of Drogheda, twenty five, and in Dublin in the same order, twenty three died ... These cities of Dublin and Drogheda were almost destroyed and wasted of inhabitants and men so that in Dublin alone, from the beginning of August right up to Christmas, fourteen thousand men died ... The pestilence gathered strength in Kilkenny during Lent, for between Christmas day and 6 March, eight Friars Preachers died. There was scarcely a house in which only one died but commonly man and wife with their children and family going one way, namely, crossing to death.

          


          In addition to these personal accounts, many presentations of the Black Death have entered the general consciousness as great literature. For example, the major works of Boccaccio (The Decameron), Petrarch, Geoffrey Chaucer ( The Canterbury Tales), and William Langland ( Piers Plowman), which all discuss the Black Death, are generally recognized as some of the best works of their era.


          La Danse Macabre, or the Dance of death, was a contemporary allegory, expressed as art, drama, and printed work. Its theme was the universality of death, expressing the common wisdom of the time: that no matter one's station in life, the dance of death united all. It consists of the personified Death leading a row of dancing figures from all walks of life to the grave  typically with an emperor, king, pope, monk, youngster, beautiful girl, all in skeleton-state. They were produced under the impact of the Black Death, reminding people of how fragile their lives were and how vain the glories of earthly life. The earliest artistic example is from the frescoed cemetery of the Church of the Holy Innocents in Paris (1424). There are also works by Konrad Witz in Basel (1440), Bernt Notke in Lbeck (1463) and woodcuts by Hans Holbein the Younger (1538). Israil Bercovici claims that the Danse Macabre originated among Sephardic Jews in fourteenth century Spain (Bercovici, 1992, p. 27).


          The poem "The Rattle Bag" by the Welsh poet Dafydd ap Gwilym (1315-1350 or 1340-1370) has many elements that suggest that it was written as a reflection of the hardships he endured during the Black Death. It also reflects his personal belief that the Black Death was the end of humanity, the Apocalypse, as suggested by his multiple biblical references, particularly the events described in the Book of Revelation.


          
            
              	
                Adieu, farewell earths blisse,

                This world uncertaine is,

                Fond are lifes lustful joyes,

                Death proves them all but toyes,

                None from his darts can flye;

                I am sick, I must dye:

                Lord, have mercy on us.


                
                  	("A Litany in Time of Plague"


                  	by Thomas Nashe)

                

              
            

          


          Thomas Nashe also wrote a sonnet about the plague entitled "A Litany in Time of Plague" which was part of Summers last will and Testament (1592). He made countryside visits to remove himself from London in fear of the plague.


          Additionally see Aleksandr Pushkin's verse play, "Feast in the Time of the Plague".


          The Black Death quickly entered common folklore in many European countries. In Northern Europe, the plague was personalized as an old, bent woman covered and hooded in black, carrying a broom and a rake. Norwegians told that if she used the rake, some of the population involved might survive, escaping through the teeth of the rake. If she on the other hand used the broom, then the entire population in the area were doomed. The Plague-hag, or Pesta, were vividly drawn by the painter Theodor Kittelsen.


          Women during and after the Black Death also benefited from the growing importance of vernacular literature because a broader cultural forum became available to them which had previously been restricted to men by the Latin church. And so, they began writing and fostering through patronage the writings and translations of others. For example, in France, Christine de Pizan (1364-1430) became the first woman in Europe to support herself by writing. She wrote in many different literary forms, such as an autobiography and books of moral advice for men and women, as well as poetry on a wide range of topics. In her treatise The Letter to the God of Love, she effectively rebutted Jean de Meun's anti-feminist diatribes found in his conclusion of Romance of the Rose. Her rebuttal is important because it marked the first instance in European history where a woman wrote about the slanders women had long endured. It also led to a debate among de Meun and Pizan sympathizers which lasted until the sixteenth century.


          


          Modern


          The Black Plague has been used as a subject or as a setting in modern literature and also media. This may be due to the era's resounding impact on ancient and modern history, and its symbolism and connotations.


          Albert Camus's novel La Peste deals with the coming of a plague to Algeria.


          Hermann Hesse's novel Narcissus and Goldmund depicts two monks living during the Black Death, one of whom leaves the monastery to wander around the country, seeing the epidemic's effects firsthand.


          Norman F. Cantor's novel " In the Wake of the Plague" New York Times Bestseller "Cantor illuminates intricate connections that alter the course of culture, religion, and peace in incalculable ways." - Boston Globe


          Alessandro Manzoni's novel The Betrothed contains an extraordinary description of the plague that struck Milan in 1630. Although a work of fiction, Manzoni's description of the conditions and events in plague-ravaged Milan are completely historical and extensively documented from primary sources researched by Manzoni.


          Roger Zelazny's novel Nine Princes in Amber has his protagonist abducted from his birthland and taken to plague-torn England to die.


          Edgar Allan Poe's short story " The Masque of the Red Death" (1842) is set in an unnamed country during a fictional plague that bears strong resemblance to the Black Death. This possibility is furthered by the climax of the story taking place in a black room.


          Nobel prizewinner Sigrid Undset's novel Kristin Lavransdatter features the outbreak of the plague in 14th century Norway.


          Year of Wonders by Geraldine Brooks (2001) is a NY Times and Washington Post Notable Book set in 1666 England. It chronicles the impact of the plague upon the residents of an isolated mountain village, who choose to quarantine themselves rather than contribute to the spread of the disease.


          Connie Willis's Hugo Award-winning science fiction novel Doomsday Book imagines a future in which historians do field work by travelling into the past as observers. The protagonist, a historian, is sent to the wrong year, arriving in England just as the Black Death is starting. Also, In Michael Crichton's book Timeline, a character is transported through time to a village that is apparently affected by the Black Death.


          In Kim Stanley Robinson's alternate history novel The Years of Rice and Salt, a Black Death with a virtually 100% mortality rate depopulates Medieval Europe; Western Christendom is utterly destroyed as a civilization and Europe plays no major role in world history.


          Three novels by Ann Benson play on parallels between the Black Death and emerging diseases in the modern world. In The Plague Tales (1998), Burning Road (2000) and The Physician's Tale (2007), Benson shifts back and forth between the fourteenth century and a world in the near future that has been devastated by an antibiotic-resistant bacterium. She weaves in allusions to many of the contemporary sources, and even modern fiction like Geraldine Brooks' Year of Wonders.


          Eifelheim by Michael Flynn depicts the interactions between an isolated German village and a group of stranded extraterrestrials as the plague advances (1348-9).


          Temple of the Winds, the fourth book in the fantasy series The Sword of Truth by Terry Goodkind, centers around a plague that is very similar to the Black Death.


          Melanie Rawn's fantasy novel, Dragon Prince, shows how a plague-like epidemic affects nobility somewhat less than commoners.


          It has been alleged (since 1961) that the Black Death inspired one of the most enduring nursery rhymes in the English language, Ring a Ring o' Roses, a pocket full of posies, / Ashes, ashes (or ah-tishoo ah-tishoo), we all fall down. However, there are no written records of the rhyme before the late 19th century and not all of its many variants refer to ashes, sneezing, falling down or anything else that could be connected to the Black Death.


          The relatively new medium of film has given writers and film producers an opportunity to portray the plague with more visual realism. One of the best known and most expansive depictions of the black plague as art is the movie classic The Seventh Seal, a 1957 film directed by Ingmar Bergman. The knight returns from the Crusades and finds that his home country is ravaged by the Black Death. To his dismay, but not surprise, he discovers that Death has come for him too. The final scene of The Seventh Seal depicts a kind of Danse Macabre. The 1988 science fiction film The Navigator: A Medieval Odyssey portrays a group of 14th-century English villagers who, with the aid of a boy's clairvoyant visions, dig a tunnel to 20th-century New Zealand to escape the Black Death.


          Panic in the Streets is a black and white, 96-minute film directed by Elia Kazan and released in 1950 by 20th Century Fox. It is film noir semidocumentary shot exclusively on location in New Orleans, Louisiana and featuring numerous New Orleans citizens in speaking and non-speaking roles. The film tells the story of Clinton Reed, an officer of the U.S. Public Health Service (played by Richard Widmark) and a police captain ( Paul Douglas) who have only a day or two in which to prevent an epidemic of pneumonic plague after Reed determines a waterfront homicide victim is an index case. It was the film debut of Jack Palance and Zero Mostel.


          The Black Metal band 1349 is named after the year the Black Death spread through Norway.


          Danse Macabre by The Faint is a techno dance album alluding to the Black Death.


          Piers Anthony's 1988 novel, For Love of Evil, is sixth in his Incarnations of Immortality series. In this series, several major forces in mankind's existence are offices held by mortals for various lengths of time before passing to a successor. The Black Death was brought to Europe by Satan to exact revenge on the office of Nature and also discomfited the offices of Death and Fate.


          Ken Follett's 2007 novel, World Without End, deals with the lives of four children who live through the Black Death from 1327 to 1361.


          The "Bring out your dead!" scene in the Monty Python movie Monty Python and the Holy Grail famously deals with the ubiquity of plague-related deaths in medieval villages, although the film is explicitly set in 932, and King Arthur would suggest an even earlier date than that.


          In Garth Nix's book Mister Monday the main characters end up in the Black Death ridden streets. It depicts the roads as covered with piles of the dead.


          In the beginning of the videogame Neverwinter Nights the player is in a city which suffers from a fictitious, epidemic disease called the "Howling Death", which bears some resemblance to the Black Death.
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              	Conservation status
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                  Vulnerable( IUCN 3.1)
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Mammalia

                  


                  
                    	Order:

                    	Carnivora

                  


                  
                    	Family:

                    	Felidae

                  


                  
                    	Genus:

                    	Felis

                  


                  
                    	Species:

                    	F. nigripes

                  

                

              
            


            
              	Binomial name
            


            
              	Felis nigripes

              Burchell, 1824
            

          


          The black-footed cat (Felis nigripes) is a small wild cat distributed over South Africa, Namibia, Botswana and marginally into Zimbabwe. The habitats of this cat species are arid semi-desert and savannah, like the Karoo and parts of the highveld, but it is only sparsely distributed in the Kalahari Desert. With an average mass of 1.6 kg (3.5 lb) it is one of the smallest living species of cats. Females have an average weight of 1.3 kg (2.9 lb), males 1.9 kg (4.2 lb). The head-body length is 36-52 cm (14-21 in), plus 13-20 cm (5-8 in) of tail and a shoulder height of about 25 cm (10 in). The head appears over-sized relative to the rest of the body. The fur is cinnamon buff to tawny or off-white with distinct solid blackish spots which are joined to bands behind the shoulders and that form rings around the legs and tail. As the name implies, the soles of the feet are black. The black-footed cat is a solitary animal and is active at night and thus rarely seen. In the daytime it hides in Springhare (Pedetes capensis) burrows, under rock slabs and shrubs, and within hollow termite mounds.


          Due to its small size, the black-footed cat hunts mainly small prey species like rodents and small birds, but may also take the White-quilled Bustard and the cape hare, the latter heavier than itself. Insects and spiders provide only less than 1% of the prey mass consumed. The black-footed cat is a shy animal that seeks refuge at the slightest disturbance. However, when cornered it is known to defend itself fiercely. Due to this habit and its courage it is called the "miershooptier" (anthill tiger) in parts of the South African Karoo, although it rarely uses termite mounds for cover and for bearing its young. A San legend claims that the black-footed cat can kill a giraffe by piercing its jugular. This exaggeration is intended to emphasize the bravery and tenacity of the animal.


          Some authors state that it may be relatively common in parts of its range, however, mostly it is considered rare and it was recently listed as vulnerable in the IUCN Red List.


          A litter consists usually of two kittens, but may vary from one to four young. A female may have up to two litters during the southern hemisphere spring, summer and autumn. Kittens become independent with about 5 months of age but may still remain within their mother's range.


          Within one year a female covers an average range of 10km (3.9sqmi), a territorial male 22km (8.5sqmi). The range of an adult male overlaps the ranges of 1-4 females The animal travels 8km (5mi) per night in search of prey. Energy requirements are very high, with about 250grams (9oz) of prey per night consumed, which is about a sixth of its average body weight.


          There are possibly two subspecies: the smaller and paler Felis nigripes nigripes in the northern parts of southern Africa, and Felis nigripes thomasi, slightly larger and of darker colour, distributed in the south-east of South Africa. Specimens with characteristics of both subspecies are found close to Kimberley, central South Africa, where these distinctions break down.
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              Simulated view of a black hole in front of the Milky Way. The hole has 10 solar masses and is viewed from a distance of 600km. An acceleration of about 400 million g is necessary to sustain this distance constantly.
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          A black hole is a region of space in which the gravitational field is so powerful that nothing can escape after having fallen past the event horizon. The name comes from the fact that even electromagnetic radiation (e.g. light) is unable to escape, rendering the interior invisible. However, black holes can be detected if they interact with matter outside the event horizon, for example by drawing in gas from an orbiting star. The gas spirals inward, heating up to very high temperatures and emitting large amounts of radiation in the process.


          While the idea of an object with gravity strong enough to prevent light from escaping was proposed in the 18th century, black holes, as presently understood, are described by Einstein's theory of general relativity, developed in 1916. This theory predicts that when a large enough amount of mass is present within a sufficiently small region of space, all paths through space are warped inwards towards the centre of the volume, forcing all matter and radiation to fall inward.


          While general relativity describes a black hole as a region of empty space with a pointlike singularity at the centre and an event horizon at the outer edge, the description changes when the effects of quantum mechanics are taken into account. Research on this subject indicates that, rather than holding captured matter forever, black holes may slowly leak a form of thermal energy called Hawking radiation. However, the final, correct description of black holes, requiring a theory of quantum gravity, is unknown.


          


          Sizes of black holes


          Black holes can have any mass. Since the gravitational force of a body on itself, at the surface of a body of any shape, increases in inverse proportion to its characteristic lengthscale squared (as volume-2/3 ), an object of any shape and mass that is sufficiently compressed will collapse under its own gravity and form a black hole. However, when black holes form naturally, only a few mass ranges are realistic.


          Black holes can be divided into several size categories:


          
            	Supermassive black holes that contain hundreds of thousands to billions of times the mass of the sun are believed to exist in the centre of most galaxies, including our own Milky Way. They are thought to be responsible for active galactic nuclei.


            	Intermediate-mass black holes, whose sizes are measured in thousands of solar masses, may exist. Intermediate-mass black holes have been proposed as a possible power source for ultra-luminous X ray sources.


            	Stellar-mass black holes have masses ranging from about 1.5-3.0 solar masses (the Tolman-Oppenheimer-Volkoff limit) to 15 solar masses. These black holes are created by the collapse of individual stars. Stars above about 20 solar masses may collapse to form black holes; the cores of lighter stars form neutron stars or white dwarf stars. In all cases some of the star's material is lost (blown away during the red giant stage for stars that turn into white dwarfs, or lost in a supernova explosion for stars that turn into neutron stars or black holes).


            	Micro black holes, which have masses at which the effects of quantum mechanics are expected to become very important. This is usually assumed to be near the Planck mass. Alternatively, the term micro black hole or mini black hole may refer to any black hole with mass much less than that of a star. Black holes of this type have been proposed to have formed during the Big Bang ( primordial black holes), but no such holes have been detected as of 2008. NASA's GLAST satellite, to be launched in 2008, will search for such primordial black holes as one of its tasks.

          


          Astrophysicists expect to find stellar-mass and larger black holes, because a stellar mass black hole is formed by the gravitational collapse of a star of 20 or more solar masses at the end of its life, and can then act as a seed for the formation of a much larger black hole.


          Micro black holes might be produced by:


          
            	The Big Bang, which produced pressures far larger than that of a supernova and therefore sufficient to produce primordial black holes without needing the powerful gravity fields of collapsing large stars.


            	High-energy particle accelerators such as the Large Hadron Collider (LHC), if certain non-standard assumptions are correct (typically, an assumption of large extra dimensions). However, any black holes produced in such a manner will evaporate practically instantaneously if Hawking Radiation works as predicted, thus posing no danger to Earth.

          


          


          What makes it impossible to escape from black holes?


          General relativity describes mass as changing the shape of spacetime, and the shape of spacetime as describing how matter moves through space. For objects much less dense than black holes, this results in something similar to Newton's laws of gravity: objects with mass attract each other, but it's possible to define an escape velocity which allows a test object to leave the gravitational field of any large object. For objects as dense as black holes, this stops being the case. The effort required to leave the hole becomes infinite, with no escape velocity definable.


          There are several ways of describing the situation that causes escape to be impossible. The difference between these descriptions is how space and time coordinates are drawn on spacetime (the choice of coordinates depends on the choice of observation point and on additional definitions used). One common description, based on the Schwarzschild description of black holes, is to consider the time axis in spacetime to point inwards towards the centre of the black hole once the horizon is crossed. Under these conditions, falling further into the hole is as inevitable as moving forward in time. A related description is to consider the future light cone of a test object near the hole (all possible paths the object or anything emitted by it could take, limited by the speed of light). As the object approaches the event horizon at the boundary of the black hole, the future light cone tilts inwards towards the horizon. When the test object passes the horizon, the cone tilts completely inward, and all possible paths lead into the hole.


          


          Black hole parameters and the "no hair theorem"


          The "No hair" theorem states that black holes have only 3 independent internal properties: mass, angular momentum and electric charge. As a consequence it is impossible to tell the difference between a black hole formed from a highly compressed mass of normal matter and one formed from, say, a highly compressed mass of anti-matter; in other words, any other information (apart from mass, angular momentum and charge) about infalling matter or energy is seemingly destroyed. This is the black hole information paradox.


          The theorem only works in some of the types of universe which the equations of general relativity allow, but this includes four-dimensional spacetimes with a zero or positive cosmological constant, which describes our universe at the classical level.


          


          Types of black holes


          Despite the uncertainty about whether the "No Hair" theorem applies to our universe, astrophysicists currently classify black holes according to their angular momentum (non-zero angular momentum means the black hole is rotating) and electric charge:


          
            
              	

              	Non-rotating

              	Rotating
            


            
              	Uncharged

              	Schwarzschild

              	Kerr
            


            
              	Charged

              	Reissner-Nordstrm

              	Kerr-Newman
            

          


          (All black holes have non-zero mass, so mass cannot be used for this type of "yes" / "no" classification)


          Physicists do not expect that black holes with a significant electric charge will be formed in nature, because the electromagnetic repulsion, which resists the compression of an electrically charged mass, is about 40 orders of magnitude greater (about 1040 times greater) than the gravitational attraction, which compresses the mass. So this article does not cover charged black holes in detail, but the Reissner-Nordstrm black hole and Kerr-Newman metric articles provide more information.


          On the other hand astrophysicists expect that almost all black holes will rotate, because the stars from which they are formed rotate. In fact most black holes are expected to spin very rapidly, because they retain most of the angular momentum of the stars from which they were formed, but concentrated into a much smaller radius. The same laws of angular momentum make skaters spin faster if they pull their arms closer to their bodies.


          This article describes non-rotating, uncharged black holes first, because they are the simplest type.


          


          Major features of non-rotating, uncharged black holes


          


          Event horizon


          This is the boundary of the region from which not even light can escape, but at the same time, light does not get sucked into the black hole. Stephen Hawking, in his book A Brief History of Time, describes the event horizon as "the point of which light is just barely able to escape ("I like to think of it as being chased by the police but just barely managing to stay one step away!")." Another way to think of this is that the light is running on a spacetime "treadmill;" the light is moving away from the black hole at the rate of c, but the spacetime is being sucked into the black hole at the same rate, so the two cancel each other out, much like a treadmill. An observer at a safe distance would see a dull black disc if the black hole was in a pure vacuum but in front of a light background, such as a bright nebula. The event horizon is not a solid surface, and does not obstruct or slow down matter or radiation that is traveling towards the region within the event horizon.


          The event horizon is the defining feature of a black holeit is black because no light or other radiation can escape from inside it, excluding Hawking radiation. So the event horizon hides whatever happens inside it, and we can only calculate what happens by using the best theory available, which at present is general relativity.


          The gravitational field outside the event horizon is identical to the field produced by any other spherically symmetric object of the same mass. The popular conception of black holes as "sucking" things in is false: objects can maintain an orbit around black holes indefinitely, provided they stay outside the photon sphere (described below), and also ignoring the effects of gravitational radiation, which causes orbiting objects to lose energy, similar to the effect of electromagnetic radiation.


          


          Singularity at a single point


          According to general relativity, a black hole's mass is entirely compressed into a region with zero volume, which means its density and gravitational pull are infinite, and so is the curvature of space-time that it causes. These infinite values cause most physical equations, including those of general relativity, to stop working at the center of a black hole. So physicists call the zero-volume, infinitely dense region at the centre of a black hole a singularity.


          The singularity in a non-rotating, uncharged black hole is a point, in other words it has zero length, width, and height.


          But there is an important uncertainty about this description: quantum mechanics is as well-supported by mathematics and experimental evidence as general relativity, and it does not allow objects to have zero sizeso quantum mechanics says the centre of a black hole is not a singularity but just a very large mass compressed into the smallest possible volume. At present we have no well-established theory that combines quantum mechanics and general relativity; and the most promising candidate, string theory, also does not allow objects to have zero size.


          The rest of this article will follow the predictions of general relativity, because quantum mechanics deals with very small-scale (sub-atomic) phenomena and general relativity is the best theory we have at present for explaining large-scale phenomena, such as the behaviour of masses similar to or larger than stars.


          


          Photon sphere


          A non-rotating black hole's photon sphere is a spherical boundary of zero thickness such that photons moving along tangents to the sphere will be trapped in a circular orbit. For non-rotating black holes, the photon sphere has a radius 1.5 times that of the event horizon. This may give the impression that a black hole will accumulate a 'shell' of captured photons, which will grow in density indefinitely, but this is not true. No photon is likely to stay in this orbit for long, for two reasons. First, it is likely to interact with any infalling matter in the vicinity (being absorbed or scattered). Second, the orbit is dynamically unstable due to light's enormous speed; small deviations from a perfectly circular path will grow into larger deviations very quickly, causing the photon to either escape or fall into the hole.


          Other extremely compact objects, such as neutron stars, can also have photon spheres. This follows from the fact that light "captured" by a photon sphere does not pass within the radius that would form the event horizon if the object were a black hole of the same mass, and therefore its behaviour does not depend on the presence of an event horizon.


          


          Accretion disk


          
            [image: An artist view taken from the Hubble Space Telescope website showing an accretion disk around the black hole. The friction from the gas generates a massive amount of heat. The heated gas emits X-rays.]

            
              An artist view taken from the Hubble Space Telescope website showing an accretion disk around the black hole. The friction from the gas generates a massive amount of heat. The heated gas emits X-rays.
            

          


          Space is not a pure vacuum - even interstellar space contains a few atoms of hydrogen per cubic centimeter. The powerful gravity field of a black hole pulls this towards and then into the black hole. The gas nearest the event horizon forms a disk and, at this short range, the black hole's gravity is strong enough to compress the gas to a relatively high density. The pressure, friction and other mechanisms within the disk generate enormous energy (which causes the gases to turn into plasma) - in fact they convert matter to energy more efficiently than the nuclear fusion processes that power stars. As a result, the disk glows very brightly, although disks around black holes radiate mainly X-rays rather than visible light.


          Accretion disks are not proof of the presence of black holes, because other massive, ultra-dense objects such as neutron stars and white dwarfs cause accretion disks to form and to behave in the same ways as those around black holes.


          



          


          Major features of rotating black holes


          
            [image: Two important surfaces around a rotating black hole. The inner sphere is the static limit (the event horizon). It is the inner boundary of a region called the ergosphere. The oval-shaped surface, touching the event horizon at the poles, is the outer boundary of the ergosphere. Within the ergosphere a particle is forced (dragging of space and time) to rotate and may gain energy at the cost of the rotational energy of the black hole (Penrose process).]
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          Rotating black holes share many of the features of non-rotating black holesthe inability of light or anything else to escape from within their event horizons, accretion disks, etc. But general relativity predicts that rapid rotation of a large mass produces further distortions of space-time, in addition to those that a non-rotating large mass produces; and these additional effects make rotating black holes strikingly different from non-rotating ones.


          


          Ergosphere


          A large, ultra-dense rotating mass creates an effect called frame-dragging, so that space-time is dragged around it in the direction of the rotation.


          Rotating black holes have an ergosphere, a region bounded by


          
            	on the outside, an oblate spheroid, which coincides with the event horizon at the poles and is noticeably wider around the "equator". This boundary is sometimes called the "ergosurface", but it is just a boundary and has no more solidity than the event horizon. At points exactly on the ergosurface, space-time is dragged around at the speed of light.


            	on the inside, the outer event horizon.

          


          Within the ergosphere, space-time is dragged around faster than lightgeneral relativity forbids material objects to travel faster than light (so does special relativity), but allows regions of space-time to move faster than light relative to other regions of space-time.


          Objects and radiation (including light) can stay in orbit within the ergosphere without falling to the centre. But they cannot hover (remain stationary, as seen by an external observer), because that would require them to move backwards faster than light relative to their own regions of space-time, which are moving faster than light relative to an external observer.


          Objects and radiation can also escape from the ergosphere. In fact the Penrose process predicts that objects will sometimes fly out of the ergosphere, obtaining the energy for this by "stealing" some of the black hole's rotational energy. If a large total mass of objects escapes in this way, the black hole will spin more slowly and may even stop spinning eventually.


          


          Ring-shaped singularity


          General relativity predicts that a rotating black hole will have a ring singularity which lies in the plane of the "equator" and has zero width and thicknessbut remember that quantum mechanics does not allow objects to have zero size in any dimension (their wavefunction must spread), so general relativity's prediction is only the best idea we have until someone devises a theory that combines general relativity and quantum mechanics.


          


          Possibility of escaping from a rotating black hole


          
            [image: Penrose diagrams of various Schwarzschild solutions. Time is the vertical dimension, space is horizontal, and light travels at 45� angles. Paths less than 45� to the horizontal are forbidden by special relativity, but rotating black holes allow for travel to future "universes"]

            
              Penrose diagrams of various Schwarzschild solutions. Time is the vertical dimension, space is horizontal, and light travels at 45 angles. Paths less than 45 to the horizontal are forbidden by special relativity, but rotating black holes allow for travel to future "universes"
            

          


          Kerr's solution for the equations of general relativity predicts that:


          
            	The properties of space-time between the two event horizons allow objects to move only towards the singularity.


            	But the properties of space-time within the inner event horizon allow objects to move away from the singularity, pass through another set of inner and outer event horizons, and emerge out of the black hole into another universe or another part of this universe without traveling faster than the speed of light.


            	Passing through the ring shaped singularity may allow entry to a negative gravity universe.

          


          If this is true, rotating black holes could theoretically provide the wormholes which often appear in science fiction. Unfortunately, it is unlikely that the internal properties of a rotating black hole are exactly as described by Kerr's solution and it is not currently known whether the actual properties of a rotating black hole would provide a similar escape route for an object via the inner event horizon.


          Even if this escape route is possible, it is unlikely to be useful because a spacecraft which followed that path would probably be distorted beyond recognition by spaghettification.


          


          What happens when something falls into a black hole?


          This section describes what happens when something falls into a non-rotating, uncharged black hole. The effects of rotating and charged black holes are more complicated but the final result is much the samethe falling object is absorbed (unless rotating black holes really can act as wormholes).


          


          Spaghettification


          An object in any very strong gravitational field feels a tidal force stretching it in the direction of the object generating the gravitational field. This is because the inverse square law causes nearer parts of the stretched object to feel a stronger attraction than farther parts. Near black holes, the tidal force is expected to be strong enough to deform any object falling into it, even atoms or composite nucleons; this is called spaghettification.


          The strength of the tidal force depends on how gravitational attraction changes with distance, rather than on the absolute force being felt. This means that small black holes cause spaghettification while infalling objects are still outside their event horizons, whereas objects falling into large, supermassive black holes may not be deformed or otherwise feel excessively large forces before passing the event horizon.


          


          Before the falling object crosses the event horizon


          An object in a gravitational field experiences a slowing down of time, called gravitational time dilation, relative to observers outside the field. The outside observer will see that physical processes in the object, including clocks, appear to run slowly. As a test object approaches the event horizon, its gravitational time dilation (as measured by an observer far from the hole) would approach infinity.


          From the viewpoint of a distant observer, an object falling into a black hole appears to slow down, approaching but never quite reaching the event horizon: and it appears to become redder and dimmer, because of the extreme gravitational red shift caused by the gravity of the black hole. Eventually, the falling object becomes so dim that it can no longer be seen, at a point just before it reaches the event horizon. All of this is a consequence of time dilation: the object's movement is one of the processes that appear to run slower and slower, and the time dilation effect is more significant than the acceleration due to gravity; the frequency of light from the object appears to decrease, making it look redder, because the light appears to complete fewer cycles per "tick" of the observer's clock; lower-frequency light has less energy and therefore appears dimmer, as well as redder.


          From the viewpoint of the falling object, distant objects may appear either blue-shifted or red-shifted, depending on the falling object's trajectory. Light is blue-shifted by the gravity of the black hole, but is red-shifted by the velocity of the infalling object.


          


          As the object passes through the event horizon


          From the viewpoint of the falling object, nothing particularly special happens at the event horizon. An infalling object takes a finite proper time (i.e. measured by its own clock) to fall past the event horizon.


          An outside observer, however, will never see an infalling object cross this surface. The object appears to halt just above the horizon, due to gravitational redshift, fading from view as its light is red-shifted and the rate at which it emits photons drops to approach zero. This does not mean that the object never crosses the horizon; instead, it means that light from the horizon-crossing event is delayed by a time that approaches infinity as the object approaches the horizon. The time of crossing depends on how the outside observer chooses to define space and time axes on spacetime near the horizon.


          


          Inside the event horizon


          The object reaches the singularity at the centre within a finite amount of proper time, as measured by the falling object. An observer on the falling object would continue to see objects outside the event horizon, blue-shifted or red-shifted depending on the falling object's trajectory. Objects closer to the singularity aren't seen, as all paths light could take from objects farther in point inwards towards the singularity.


          The amount of proper time a faller experiences below the event horizon depends upon where they started from rest, with the maximum being for someone who starts from rest at the event horizon. A study in 2007 examined the effect of firing a rocket pack with the black hole, showing that this can only reduce the proper time of a person who starts from rest at the event horizon. However, for anyone else, a judicious burst of the rocket can extend the lifetime of the faller, but overdoing it will again reduce the proper time experienced. However, this cannot prevent the inevitable collision with the central singularity.


          


          Hitting the singularity


          As an infalling object approaches the singularity, tidal forces acting on it approach infinity. All components of the object, including atoms and subatomic particles, are torn away from each other before striking the singularity. At the singularity itself, effects are unknown; a theory of quantum gravity is needed to accurately describe events near it. Regardless, as soon as an object passes within the hole's event horizon, it is lost to the outside universe. An observer far from the hole simply sees the hole's mass, charge, and angular momentum change slightly, to reflect the addition of the infalling object's matter. After the event horizon all is unknown. Anything that passes this point cannot be retrieved to study.


          


          Black hole parameters


          Astrophysical black holes are characterized by two parameters: their mass and their angular momentum (or spin). The mass parameter M is equivalent to a characteristic length GM/c2=1.48km(M/M0) , or a characteristic timescale GM/c=4.93 x 10-6(M/M0) , where M0 denotes the mass of the Sun. These scales, for example, give the order of magnitude of the radii and periods of near-hole orbits. The timescale also applies to the process in which a developing horizon settles into its asymptotically stationary form. For a stellar mass hole this is of order 10-5 sec , while for a supermassive hole of 108 M0 , it is thousands of seconds.


          For Schwarzschild holes, and approximately for Kerr holes, the horizon is at radius RH=2GM/c. At the horizon the "acceleration of gravity" has no meaning, since a falling observer cannot stop at the horizon to be weighed. What is relevant at the horizon is the tidal stresses that stretch and distort the falling observer. This tidal stretching is given by the same expression, the gradient of the gravitational acceleration, as in Newtonian theory: 2GM/RH3=c6/(4G2M2) .


          In the case of a solar mass black hole the tidal stress (acceleration per unit length) is enormous at the horizon, on the order of: 3 x 109(M/M0)2 sec-2: that is, a person would experience a differential gravitational field of about 109 Earth gravities, enough to rip apart ordinary materials. For a supermassive hole, by contrast, the tidal force at the horizon is smaller by a typical factor 1010-16 and would be easily survivable. However, at the central singularity, deep inside the event horizon, the tidal stress is infinite. In addition to its mass M, the Kerr spacetime is described with a spin parameter 'a' defined by the dimensionless expression a/M= cJ/GM2 where J is the angular momentum of the hole. For the Sun (based on surface rotation) this number is about 0.2, and is much larger for many stars. Since angular momentum is ubiquitous in astrophysics, and since it is expected to be approximately conserved during collapse and black hole formation, astrophysical holes are expected to have significant values of a/M , from several tenths up to and approaching unity.


          The value of a/M can be unity (an "extreme" Kerr hole), but it cannot be greater than unity. In the mathematics of general relativity, exceeding this limit replaces the event horizon with an inner boundary on the spacetime where tidal forces become infinite. Because this singularity is "visible" to observers, rather than hidden behind a horizon, as in a black hole, it is called a naked singularity. Toy models and heuristic arguments suggest that as a/M approaches unity it becomes more and more difficult to add angular momentum. The conjecture that such mechanisms will always keep a/M below unity is called cosmic censorship.


          The inclusion of angular momentum changes details of the description of the horizon, so that, for example, the horizon area becomes Horizon area= 4G2/c4[{M+(M-a)1/2}+a]


          This modification of the Schwarzschild (a=0) result is not significant until a/M becomes very close to unity. For this reason, good estimates can be made in many astrophysical scenarios with a ignored.


          


          Formation and evaporation


          


          Formation of stellar-mass black holes


          Stellar-mass black holes are formed in two ways:


          
            	As a direct result of the gravitational collapse of a star.


            	By collisions between neutron stars. Although neutron stars are fairly common, collisions appear to be very rare. Neutron stars are also formed by gravitational collapse, which is therefore ultimately responsible for all stellar-mass black holes.

          


          Stars undergo gravitational collapse when they can no longer resist the pressure of their own gravity. This usually occurs either because a star has too little "fuel" left to maintain its temperature, or because a star which would have been stable receives a lot of extra matter in a way which does not raise its core temperature. In either case the star's temperature is no longer high enough to prevent it from collapsing under its own weight (the ideal gas law explains the connection between pressure, temperature, and volume).


          The collapse transforms the matter in the star's core into a denser state which forms one of the types of compact star. Which type of compact star is formed depends on the mass of the remnant - the matter left over after changes triggered by the collapse (such as supernova or pulsations leading to a planetary nebula) have blown away the outer layers. Note that this can be substantially less than the original star - remnants exceeding 5 solar masses are produced by stars which were over 20 solar masses before the collapse.


          Only the largest remnants, those exceeding a particular limit (the Tolman-Oppenheimer-Volkoff limit, not to be confused with the Chandrasekhar limit), generate enough pressure to produce black holes, because black holes are the most radically transformed state of matter known to physics, and the force which resists this level of compression, neutron degeneracy pressure, is extremely strong. But any remnant this size will never be able to stop collapsing, and when its outer radius falls below its Schwarzschild radius, the transition to black hole is complete.


          The collapse process for stars producing remnants this size releases energy which usually produces a supernova, blowing the star's outer layers into space so that they form a spectacular nebula (this sort of nebula is called a supernova remnant). But the supernova is a side-effect and does not directly contribute to producing the black hole (or other type of compact star). For example a few gamma ray bursts were expected to be followed by evidence of supernovae but this evidence did not appear. One possible explanation is that some very large stars can form black holes fast enough to swallow the supernova blast wave before it can reach the surface of the star.


          


          Formation of larger black holes


          There are two main ways in which black holes of larger than stellar mass can be formed:


          
            	Stellar-mass black holes may act as "seeds" which grow by absorbing mass from interstellar gas and dust, stars and planets or smaller black holes.


            	Star clusters of large total mass may be merged into single bodies by their members' gravitational attraction. This will usually produce a supergiant or hypergiant star which runs short of "fuel" in a few million years and then undergoes gravitational collapse, produces a supernova or hypernova and spends the rest of its existence as a black hole.

          


          


          Formation of smaller black holes


          No known process currently active in the universe can form black holes of less than stellar mass. This is because all present known black hole formation is through gravitational collapse, and the smallest mass which can collapse to form a black hole produces a hole approximately 1.5-3.0 times the mass of the sun (the Tolman-Oppenheimer-Volkoff limit). Smaller masses collapse to form white dwarf stars or neutron stars.


          There are still a few ways in which smaller black holes might be formed, or might have formed in the past.


          


          Evaporation of larger black holes


          Larger black holes evaporate. If the initial mass of the hole was stellar mass, the time required for it to lose most of its mass via Hawking evaporation is much longer than the age of the universe, so small black holes are not expected to have formed by this method yet.


          


          Big Bang


          The Big Bang produced sufficient pressure to form smaller black holes without the need for anything resembling a star. None of these hypothesized primordial black holes have been detected.


          


          Particle accelerators


          In principle, a sufficiently energetic collision within a very powerful Particle accelerator could produce a micro black hole. In practice, this is expected to require energies comparable to the Planck energy, which is vastly beyond the capability of any present, planned, or expected future particle accelerator to produce. Some speculative models allow the formation of black holes at much lower energies. This would allow production of extremely short-lived black holes in terrestrial particle accelerators. No evidence of this type of black hole production has been presented as of 2007.


          See Micro black hole escaping from a particle accelerator


          


          Evaporation


          Hawking radiation is a theoretical process by which black holes can evaporate into nothing. As there is no experimental evidence to corroborate it and there are still some major questions about the theoretical basis of the process, there is still debate about whether Hawking radiation can enable black holes to evaporate.


          Quantum mechanics says that even the purest vacuum is not completely empty but is instead a "sea" of energy (known as zero-point energy) which has wave-like Fluctuation (thermodynamics). We cannot observe this "sea" of energy directly because there is no lower energy level with which we can compare it. The Heisenberg uncertainty principle dictates that it is impossible to know the exact value of the mass-energy and position pairings. The fluctuations in this sea produce pairs of particles in which one is made of normal matter and the other is the corresponding antiparticle (special relativity proves mass-energy equivalence, i.e. that mass can be converted into energy and vice versa). Normally each would soon meet another instance of its antiparticle and the two would be totally converted into energy, restoring the overall matter-energy balance as it was before the pair of particles was created. The Hawking radiation theory suggests that, if such a pair of particles is created just outside the event horizon of a black hole, one of the two particles may fall into the black hole while the other escapes, because the two particles move in slightly different directions after their creation. From the point of view of an outside observer, the black hole has just emitted a particle and therefore the black hole has lost a minute amount of its mass.


          If the Hawking radiation theory is correct, only the very smallest black holes are likely to evaporate in this way. For example a black hole with the mass of our Moon would gain as much energy (and therefore mass - mass-energy equivalence again) from cosmic microwave background radiation as it emits by Hawking radiation, and larger black holes will gain more energy (and mass) than they emit. To put this in perspective, the smallest black hole which can be created naturally at present is about 5 times the mass of our sun, so most black holes have much greater mass than our Moon.


          Over time the cosmic microwave background radiation becomes weaker. Eventually it will be weak enough so that more Hawking radiation will be emitted than the energy of the background radiation being absorbed by the black hole. Through this process, even the largest black holes will eventually evaporate. However, this process may take nearly a googol years to complete.


          


          Techniques for finding black holes


          


          Accretion disks and gas jets


          
            [image: Formation of extragalactic jets from a black hole's accretion disk]
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          Most accretion disks and gas jets are not clear proof that a stellar-mass black hole is present, because other massive, ultra-dense objects such as neutron stars and white dwarfs cause accretion disks and gas jets to form and to behave in the same ways as those around black holes. But they can often help by telling astronomers where it might be worth looking for a black hole.


          On the other hand, extremely large accretion disks and gas jets may be good evidence for the presence of supermassive black holes, because as far as we know any mass large enough to power these phenomena must be a black hole.



          


          Strong radiation emissions


          
            [image: A "Quasar" Black Hole.]
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          Steady X-ray and gamma ray emissions also do not prove that a black hole is present, but can tell astronomers where it might be worth looking for one - and they have the advantage that they pass fairly easily through nebulae and gas clouds.


          But strong, irregular emissions of X-rays, gamma rays and other electromagnetic radiation can help to prove that a massive, ultra-dense object is not a black hole, so that "black hole hunters" can move on to some other object. Neutron stars and other very dense stars have surfaces, and matter colliding with the surface at a high percentage of the speed of light will produce intense flares of radiation at irregular intervals. Black holes have no material surface, so the absence of irregular flares round a massive, ultra-dense object suggests that there is a good chance of finding a black hole there.


          Intense but one-time gamma ray bursts (GRBs) may signal the birth of "new" black holes, because astrophysicists think that GRBs are caused either by the gravitational collapse of giant stars or by collisions between neutron stars, and both types of event involve sufficient mass and pressure to produce black holes. But it appears that a collision between a neutron star and a black hole can also cause a GRB, so a GRB is not proof that a "new" black hole has been formed. All known GRBs come from outside our own galaxy, and most come from billions of light years away so the black holes associated with them are actually billions of years old.


          Some astrophysicists believe that some ultraluminous X-ray sources may be the accretion disks of intermediate-mass black holes.


          Quasars are thought to be the accretion disks of supermassive black holes, since no other known object is powerful enough to produce such strong emissions. Quasars produce strong emission across the electromagnetic spectrum, including UV, X-rays and gamma-rays and are visible at tremendous distances due to their high luminosity. Between 5 and 25% of quasars are "radio loud," so called because of their powerful radio emission.


          


          Gravitational lensing
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          A gravitational lens is formed when the light from a very distant, bright source (such as a quasar) is "bent" around a massive object (such as a black hole) between the source object and the observer. The process is known as gravitational lensing, and is one of the predictions of Albert Einstein's general theory of relativity. According to this theory, mass "warps" space-time to create gravitational fields and therefore bend light as a result.


          A source image behind the lens may appear as multiple images to the observer. In cases where the source, massive lensing object, and the observer lie in a straight line, the source will appear as a ring behind the massive object.


          Gravitational lensing can be caused by objects other than black holes, because any very strong gravitational field will bend light rays. Some of these multiple-image effects are probably produced by distant galaxies.


          


          Objects orbiting possible black holes


          Some large celestial objects are almost certainly orbiting around black holes, and the principles behind this conclusion are surprisingly simple if we consider a circular orbit first (although all known closed astronomical orbits are elliptical):


          
            	The radius of the central object round which the observed object is orbiting must be less than the radius of the orbit, otherwise the two objects would collide.


            	The orbital period and the radius of the orbit make it easy to calculate the centrifugal force created by the orbiting object. Strictly speaking, the centrifugal force also depends on the orbiting object's mass, but the next two steps show why we can get away with pretending this is a fixed number: e.g., 1.


            	The gravitational attraction between the central object and the orbiting object must be exactly equal to the centrifugal force, otherwise the orbiting body would either spiral into the central object or drift away.


            	The required gravitational attraction depends on the mass of the central object, the mass of the orbiting object, and the radius of the orbit. But we can simplify the calculation of both the centrifugal force and the gravitational attraction by pretending that the mass of the orbiting object is the same fixed number: e.g., 1. This makes it very easy to calculate the mass of the central object.


            	If the Schwarzschild radius for a body with the mass of the central object is greater than the maximum radius of the central object, the central object must be a black hole whose event horizon's radius is equal to the Schwarzschild radius.

          


          Unfortunately, since the time of Johannes Kepler, astronomers have had to deal with the complications of real astronomy:


          
            	Astronomical orbits are elliptical. This complicates the calculation of the centrifugal force, the gravitational attraction, and the maximum radius of the central body. But Kepler could handle this without needing a computer.


            	The orbital periods in this type of situation are several years, so several years' worth of observations are needed to determine the actual orbit accurately. The "possibly a black hole" indicators (accretion disks, gas jets, radiation emissions, etc.) help "black hole hunters" to decide which orbits are worth observing for such long periods.


            	If there are other large bodies within a few light years, their gravity fields will perturb the orbit. Adjusting the calculations to filter out the effects of perturbation can be difficult, but astronomers are used to doing it.

          


          


          Black hole candidates


          Although black holes cannot be detected directly, many observational studies have provided substantial evidence for black holes. Black holes may be divided into three classes of objects:


          
            	Stellar mass black holes have masses that are equivalent to the masses of individual stars (415 times the mass of our Sun).


            	Intermediate-mass black hole have masses that are a few hundred to a few thousand times the mass of the Sun.


            	Supermassive black holes have masses ranging from on the order of 105 to 1010 times the mass of the Sun.

          


          Further details are given below.


          


          Supermassive black holes at the centers of galaxies
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          According to the American Astronomical Society, every large galaxy has a supermassive black hole at its centre. The black holes mass is proportional to the mass of the host galaxy, suggesting that the two are linked very closely. The Hubble and ground-based telescopes in Hawaii were used in a large survey of galaxies.


          For decades, astronomers have used the term " active galaxy" to describe galaxies with unusual characteristics, such as unusual spectral line emission and very strong radio emission. However, theoretical and observational studies have shown that the active galactic nuclei (AGN) in these galaxies may contain supermassive black holes. The models of these AGN consist of a central black hole that may be millions or billions of times more massive than the Sun; a disk of gas and dust called an accretion disk; and two jets that are perpendicular to the accretion disk.


          Although supermassive black holes are expected to be found in most AGN, only some galaxies' nuclei have been more carefully studied in attempts to both identify and measure the actual masses of the central supermassive black hole candidates. Some of the most notable galaxies with supermassive black hole candidates include the Andromeda Galaxy, M32, M87, NGC 3115, NGC 3377, NGC 4258, and the Sombrero Galaxy.


          Astronomers are confident that our own Milky Way galaxy has a supermassive black hole at its centre, in a region called Sagittarius A*:


          
            	A star called S2 (star) follows an elliptical orbit with a period of 15.2 years and a pericenter (closest) distance of 17 light hours from the central object.


            	The first estimates indicated that the central object contains 2.6M (2.6 million) solar masses and has a radius of less than 17 light hours. Only a black hole can contain such a vast mass in such a small volume.


            	Further observations strengthened the case for a black hole, by showing that the central object's mass is about 3.7M solar masses and its radius no more than 6.25 light-hours.

          


          Stellar-mass black holes in the Milky Way
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              Artist's impression of a binary system consisting of a black hole and a main sequence star. The black hole is drawing matter from the main sequence star via an accretion disk around it, and some of this matter forms a gas jet.
            

          


          Our Milky Way galaxy contains several probable stellar-mass black holes which are closer to us than the supermassive black hole in the Sagittarius A* region. These candidates are all members of X-ray binary systems in which the denser object draws matter from its partner via an accretion disk. The probable black holes in these pairs range from three to more than a dozen solar masses. The most distant stellar-mass black hole ever observed is a member of a binary system located in the Messier 33 galaxy.


          


          Micro black holes


          In theory there is no smallest size for a black hole. Once created, it has the properties of a black hole. Stephen Hawking theorized that primordial black holes could evaporate and become even tinier, i.e. micro black holes. Searches for evaporating primordial black holes are proposed for the GLAST satellite to be launched in 2008. However, if micro black holes can be created by other means, such as by cosmic ray impacts or in colliders, that does not imply that they must evaporate.


          The formation of black hole analogs on Earth in particle accelerators has been reported. These black hole analogs are not the same as gravitational black holes, but they are vital testing grounds for quantum theories of gravity.


          They act like black holes because of the correspondence between the theory of the strong nuclear force, which has nothing to do with gravity, and the quantum theory of gravity. They are similar because both are described by string theory. So the formation and disintegration of a fireball in quark gluon plasma can be interpreted in black hole language. The fireball at the Relativistic Heavy Ion Collider [RHIC] is a phenomenon which is closely analogous to a black hole, and many of its physical properties can be correctly predicted using this analogy. The fireball, however, is not a gravitational object. It is presently unknown whether the much more energetic Large Hadron Collider [LHC] would be capable of producing the speculative large extra dimension micro black hole, as many theorists have suggested.


          



          


          History of the black hole concept


          The Newtonian conceptions of Michell and Laplace are often referred to as " dark stars" to distinguish them from the "black holes" of general relativity.


          


          Newtonian theories (before Einstein)


          The concept of a body so massive that even light could not escape was put forward by the geologist John Michell in a letter written to Henry Cavendish in 1783 and published by the Royal Society.


          
            
              	

              	If the semi-diameter of a sphere of the same density as the Sun were to exceed that of the Sun in the proportion of 500 to 1, a body falling from an infinite height towards it would have acquired at its surface greater velocity than that of light, and consequently supposing light to be attracted by the same force in proportion to its vis inertiae, with other bodies, all light emitted from such a body would be made to return towards it by its own proper gravity.

              	
            

          


          This assumes that light is influenced by gravity in the same way as massive objects.


          In 1796, the mathematician Pierre-Simon Laplace promoted the same idea in the first and second editions of his book Exposition du systme du Monde (it was removed from later editions).


          The idea of black holes was largely ignored in the nineteenth century, since light was then thought to be a massless wave and therefore not influenced by gravity. Unlike a modern black hole, the object behind the horizon is assumed to be stable against collapse.


          


          Theories based on Einstein's general relativity


          In 1915, Albert Einstein developed the theory of gravity called general relativity, having earlier shown that gravity does influence light (although light has zero rest mass, it is not the rest mass that is the source of gravity but the energy). A few months later, Karl Schwarzschild gave the solution for the gravitational field of a point mass and a spherical mass, showing that a black hole could theoretically exist. The Schwarzschild radius is now known to be the radius of the event horizon of a non-rotating black hole, but this was not well understood at that time, for example Schwarzschild himself thought it was not physical. Johannes Droste, a student of Lorentz, independently gave the same solution for the point mass a few months after Schwarzschild and wrote more extensively about its properties.


          In 1930, the astrophysicist Subrahmanyan Chandrasekhar argued that, according to special relativity, a non-rotating body above 1.44 solar masses (the Chandrasekhar limit), would collapse since there was nothing known at that time could stop it from doing so. His arguments were opposed by Arthur Eddington, who believed that something would inevitably stop the collapse. Eddington was partly right: a white dwarf slightly more massive than the Chandrasekhar limit will collapse into a neutron star. But in 1939, Robert Oppenheimer published papers (with various co-authors) which predicted that stars above about three solar masses (the Tolman-Oppenheimer-Volkoff limit) would collapse into black holes for the reasons presented by Chandrasekhar.


          Oppenheimer and his co-authors used Schwarzschild's system of coordinates (the only coordinates available in 1939), which produced mathematical singularities at the Schwarzschild radius, in other words the equations broke down at the Schwarzschild radius because some of the terms were infinite. This was interpreted as indicating that the Schwarzschild radius was the boundary of a "bubble" in which time "stopped". For a few years the collapsed stars were known as "frozen stars" because the calculations indicated that an outside observer would see the surface of the star frozen in time at the instant where its collapse takes it inside the Schwarzschild radius. But many physicists could not accept the idea of time standing still inside the Schwarzschild radius, and there was little interest in the subject for over 20 years.


          In 1958 David Finkelstein broke the deadlock over "stopped time" and introduced the concept of the event horizon by presenting the Eddington-Finkelstein coordinates, which enabled him to show that "The Schwarzschild surface r = 2m is not a singularity but acts as a perfect unidirectional membrane: causal influences can cross it but only in one direction". Note that at this stage all theories, including Finkelstein's, covered only non-rotating, uncharged black holes.


          In 1963 Roy Kerr extended Finkelstein's analysis by presenting the Kerr metric (coordinates) and showing how this made it possible to predict the properties of rotating black holes. In addition to its theoretical interest, Kerr's work made black holes more believable for astronomers, since black holes are formed from stars and all known stars rotate.


          In 1967 astronomers discovered pulsars, and within a few years could show that the known pulsars were rapidly rotating neutron stars. Until that time, neutron stars were also regarded as just theoretical curiosities. So the discovery of pulsars awakened interest in all types of ultra-dense objects that might be formed by gravitational collapse.


          In December 1967 the theoretical physicist John Wheeler coined the expression "black hole" in his public lecture Our Universe: the Known and Unknown, and this mysterious, slightly menacing phrase attracted more attention than the static-sounding "frozen star". The phrase was probably coined with the awareness of the Black Hole of Calcutta incident of 1756 in which 146 Europeans were locked up overnight in punishment cell of barracks at Fort William by Siraj ud-Daulah, and all but 23 perished.


          In 1970, Stephen Hawking and Roger Penrose proved that black holes are a feature of all solutions to Einstein's equations of gravity, not just of Schwarzschild's, and therefore black holes cannot be avoided in some collapsing objects.


          


          Black holes and Earth


          Black holes are sometimes listed among the most serious potential threats to Earth and humanity, on the grounds that:


          
            	A naturally-produced black hole could pass through our Solar System.


            	Although it is purely hypothetical, a large particle accelerator might produce a micro black hole, and if this escaped it could gradually eat the whole of the Earth. The black hole in this scenario may be replaced by a strangelet, another type of object which can absorb other particles despite the Earth's gravity and eventually accumulate enough mass to become an averaged sized black hole.

          


          


          Black hole wandering through our Solar System


          Stellar-mass black holes travel through the Milky Way just like stars. Consequently, they may collide with the Solar System or another planetary system in the galaxy, although the probability of this happening is very small. Significant gravitational interactions between the Sun and any other star in the Milky Way (including a black hole) are expected to occur approximately once every 1019 years. For comparison, the Sun has an age of only 5  109 years, and is expected to become a red giant about 5  109 years from now, incinerating the surface of the Earth. Hence it is extremely unlikely that a black hole will pass through the Solar System before the Sun exterminates life on Earth.


          


          Micro black hole escaping from a particle accelerator


          There is a theoretical possibility that a micro black hole might be created inside a particle accelerator. Formation of black holes under these conditions (below the Planck energy) requires non-standard assumptions, such as large extra dimensions.


          However, many particle collisions that naturally occur as the cosmic rays hit the edge of our atmosphere are often far more energetic than any collisions created by man. If micro black holes can be created by current or next-generation particle accelerators, they have probably been created by cosmic rays every day throughout most of Earth's history, i.e. for billions of years, evidently without earth-destroying effects. However, such natural micro black holes would be relativistic relative to earth, and should zip safely through our planet in 1/4 second or less at 99.99+% c. Collider produced micro black holes would be relatively "at rest" where they could become gravitationally bound, affording repeated opportunity to interact and grow larger, travelling at a tiny fraction of c, if Hawking Radiation is not real. This distinction between nature-made and man-made micro black holes has not yet been addressed in any of the safety studies on potential collider production of micro black holes.


          If two protons at the Large Hadron Collider could merge to create a micro black hole, this black hole would be unstable, and would evaporate due to Hawking radiation before it had a chance to propagate. For a 14 TeV black hole (the centre-of-mass energy at the Large Hadron Collider), the Hawking radiation formula indicates that it would evaporate in 10-100 seconds.


          CERN conducted a study assessing the risk of producing dangerous objects such as black holes at the Large Hadron Collider, and concluded that there is "no basis for any conceivable threat." However, due to renewed concerns about both potential negative strangelet production, and LHC micro black holes that are "at rest" compared to natural micro black holes that are relativistic, CERN commissioned another study in 2007, with the results to be published in early 2008. Essentially, the concern is that due to their tiny size, a relativistic micro black hole would barely interact while traversing earth, being very similar to a neutrino in having a low cross-section for interaction, and therefore harmless. Conversely, the relatively slow speed of collider-produced micro black holes and their gravitational binding to earth would allow for repeated opportunity to interact with matter, eventually allowing such micro black hole to grow larger. These speculative scenarios also require that theoretical Hawking Radiation is not real.


          


          Alternative models


          Several alternative models, which behave like a black hole but avoid the singularity, have been proposed. However, most researchers judge these concepts artificial, as they are more complicated but do not give near term observable differences from black holes (see Occam's razor). The most prominent alternative theory is the Gravastar.


          In March 2005, physicist George Chapline at the Lawrence Livermore National Laboratory in California proposed that black holes do not exist, and that objects currently thought to be black holes are actually dark-energy stars. He draws this conclusion from some quantum mechanical analyses. Although his proposal currently has little support in the physics community, it was widely reported by the media. A similar theory about the non-existence of black holes was later developed by a group of physicists at Case Western Reserve University in June 2007.


          Among the alternate models are magnetospheric eternally collapsing objects, clusters of elementary particles (e.g., boson stars), fermion balls, self-gravitating, degenerate heavy neutrinos and even clusters of very low mass (~0.04 solar mass) black holes.


          


          More advanced topics


          


          Entropy and Hawking radiation


          In 1971, Stephen Hawking showed that the total area of the event horizons of any collection of classical black holes can never decrease, even if they collide and swallow each other; that is merge. This is remarkably similar to the Second Law of Thermodynamics, with area playing the role of entropy. As a classical object with zero temperature it was assumed that black holes had zero entropy; if so the second law of thermodynamics would be violated by an entropy-laden material entering the black hole, resulting in a decrease of the total entropy of the universe. Therefore, Jacob Bekenstein proposed that a black hole should have an entropy, and that it should be proportional to its horizon area. Since black holes do not classically emit radiation, the thermodynamic viewpoint seemed simply an analogy, since zero temperature implies infinite changes in entropy with any addition of heat, which implies infinite entropy. However, in 1974, Hawking applied quantum field theory to the curved spacetime around the event horizon and discovered that black holes emit Hawking radiation, a form of thermal radiation, allied to the Unruh effect, which implied they had a positive temperature. This strengthened the analogy being drawn between black hole dynamics and thermodynamics: using the first law of black hole mechanics, it follows that the entropy of a non-rotating black hole is one quarter of the area of the horizon. This is a universal result and can be extended to apply to cosmological horizons such as in de Sitter space. It was later suggested that black holes are maximum-entropy objects, meaning that the maximum possible entropy of a region of space is the entropy of the largest black hole that can fit into it. This led to the holographic principle.


          The Hawking radiation reflects a characteristic temperature of the black hole, which can be calculated from its entropy. The more its temperature falls, the more massive a black hole becomes: the more energy a black hole absorbs, the colder it gets. A black hole with roughly the mass of the planet Mercury would have a temperature in equilibrium with the cosmic microwave background radiation (about 2.73 K). More massive than this, a black hole will be colder than the background radiation, and it will gain energy from the background faster than it gives energy up through Hawking radiation, becoming even colder still. However, for a less massive black hole the effect implies that the mass of the black hole will slowly evaporate with time, with the black hole becoming hotter and hotter as it does so. Although these effects are negligible for black holes massive enough to have been formed astronomically, they would rapidly become significant for hypothetical smaller black holes, where quantum-mechanical effects dominate. Indeed, small black holes are predicted to undergo runaway evaporation and eventually vanish in a burst of radiation.


          
            [image: If ultra-high-energy collisions of particles in a particle accelerator can create microscopic black holes, it is expected that all types of particles will be emitted by black hole evaporation, providing key evidence for any grand unified theory. Above are the high energy particles produced in a gold ion collision on the RHIC.]

            
              If ultra-high-energy collisions of particles in a particle accelerator can create microscopic black holes, it is expected that all types of particles will be emitted by black hole evaporation, providing key evidence for any grand unified theory. Above are the high energy particles produced in a gold ion collision on the RHIC.
            

          


          Although general relativity can be used to perform a semi-classical calculation of black hole entropy, this situation is theoretically unsatisfying. In statistical mechanics, entropy is understood as counting the number of microscopic configurations of a system which have the same macroscopic qualities(such as mass, charge, pressure, etc.). But without a satisfactory theory of quantum gravity, one cannot perform such a computation for black holes. Some promise has been shown by string theory, however. There one posits that the microscopic degrees of freedom of the black hole are D-branes. By counting the states of D-branes with given charges and energy, the entropy for certain supersymmetric black holes has been reproduced. Extending the region of validity of these calculations is an ongoing area of research.


          


          Black hole unitarity


          An open question in fundamental physics is the so-called information loss paradox, or black hole unitarity paradox. Classically, the laws of physics are the same run forward or in reverse. That is, if the position and velocity of every particle in the universe were measured, we could (disregarding chaos) work backwards to discover the history of the universe arbitrarily far in the past. In quantum mechanics, this corresponds to a vital property called unitarity which has to do with the conservation of probability.


          Black holes, however, might violate this rule. The position under classical general relativity is subtle but straightforward: because of the classical no hair theorem, we can never determine what went into the black hole. However, as seen from the outside, information is never actually destroyed, as matter falling into the black hole takes an infinite time to reach the event horizon.


          Ideas about quantum gravity, on the other hand, suggest that there can only be a limited finite entropy (i.e. a maximum finite amount of information) associated with the space near the horizon; but the change in the entropy of the horizon plus the entropy of the Hawking radiation is always sufficient to take up all of the entropy of matter and energy falling into the black hole.


          Many physicists are concerned however that this is still not sufficiently well understood. In particular, at a quantum level, is the quantum state of the Hawking radiation uniquely determined by the history of what has fallen into the black hole; and is the history of what has fallen into the black hole uniquely determined by the quantum state of the black hole and the radiation? This is what determinism, and unitarity, would require.


          For a long time Stephen Hawking had opposed such ideas, holding to his original 1975 position that the Hawking radiation is entirely thermal and therefore entirely random, containing none of the information held in material the hole has swallowed in the past; this information he reasoned had been lost. However, on 21 July 2004 he presented a new argument, reversing his previous position. On this new calculation, the entropy (and hence information) associated with the black hole escapes in the Hawking radiation itself, although making sense of it, even in principle, is still difficult until the black hole completes its evaporation; until then it is impossible to relate in a 1:1 way the information in the Hawking radiation (embodied in its detailed internal correlations) to the initial state of the system. Once the black hole evaporates completely, then such an identification can be made, and unitarity is preserved.


          By the time Hawking completed his calculation, it was already very clear from the AdS/CFT correspondence that black holes decay in a unitary way. This is because the fireballs in gauge theories, which are analogous to Hawking radiation are unquestionably unitary. Hawking's new calculation have not really been evaluated by the specialist scientific community, because the methods he uses are unfamiliar and of dubious consistency; but Hawking himself found it sufficiently convincing to pay out on a bet he had made in 1997 with Caltech physicist John Preskill, to considerable media interest.


          


          Mathematical theory of non-rotating, uncharged black holes


          In general relativity, there are many known solutions of the Einstein field equations which describes different types of black holes. The Schwarzschild metric is one of the earliest and simplest solutions. This solution describes the curvature of spacetime in the vicinity of a static and spherically symmetric uncharged object, where the metric is,


          
            	[image:  \mathrm{d}s^2 = - c^2 \left( 1 - {2Gm \over c^2 r} \right) \mathrm{d}t^2 + \left( 1 - {2Gm \over c^2 r} \right)^{-1} \mathrm{d}r^2 + r^2 \mathrm{d}\Omega^2 ],

          


          where [image: \mathrm{d}\Omega^2 = \mathrm{d}\theta^2 + \sin^2\theta\; \mathrm{d}\phi^2] is a standard element of solid angle.


          According to general relativity, a gravitating object will collapse into a black hole if its radius is smaller than a characteristic distance, known as the Schwarzschild radius. (Indeed, Buchdahl's theorem in general relativity shows that in the case of a perfect fluid model of a compact object, the true lower limit is somewhat larger than the Schwarzschild radius.) Below this radius, spacetime is so strongly curved that any light ray emitted in this region, regardless of the direction in which it is emitted, will travel towards the centre of the system. Because relativity forbids anything from traveling faster than light, anything below the Schwarzschild radius  including the constituent particles of the gravitating object  will collapse into the centre. A gravitational singularity, a region of theoretically infinite density, forms at this point. Because not even light can escape from within the Schwarzschild radius, a classical black hole would truly appear black.


          The Schwarzschild radius is given by


          
            	[image: r_{\rm S} = {2\,Gm \over c^2} ]

          


          where G is the gravitational constant, m is the mass of the object, and c is the speed of light. For an object with the mass of the Earth, the Schwarzschild radius is a mere 9 millimeters  about the size of a marble.


          The mean density inside the Schwarzschild radius decreases as the mass of the black hole increases, so while an earth-mass black hole would have a density of 21030kg/m, a supermassive black hole of 109 solar masses has a density of around 20kg/m, less than water! The mean density is given by


          
            	[image: \rho=\frac{3\,c^6}{32\pi m^2G^3}.]

          


          Since the Earth has a mean radius of 6371km, its volume would have to be reduced 4  1026 times to collapse into a black hole. For an object with the mass of the Sun, the Schwarzschild radius is approximately 3km, much smaller than the Sun's current radius of about 696,000km. It is also significantly smaller than the radius to which the Sun will ultimately shrink after exhausting its nuclear fuel, which is several thousand kilometers. More massive stars can collapse into black holes at the end of their lifetimes.


          The formula also implies that any object with a given mean density is a black hole if its radius is large enough. The same formula applies for white holes as well. For example, if the observable universe has a mean density equal to the critical density, then it is a white hole, since its singularity is in the past and not in the future as should be for a black hole.


          There is also the Black Hole Entropy formula:


          
            	[image: S = \frac{Akc^3}{4\hbar G}.]

          


          Where A is the area of the event horizon of the black hole, [image: \hbar] is Dirac's constant (the "reduced Planck constant"), k is the Boltzmann constant, G is the gravitational constant, c is the speed of light and S is the entropy.


          A convenient length scale to measure black hole processes is the "gravitational radius", which is equal to


          
            	[image: r_{\rm G} = {Gm \over c^2} .]

          


          When expressed in terms of this length scale, many phenomena appear at integer radii. For example, the radius of a Schwarzschild black hole is two gravitational radii and the radius of a maximally rotating Kerr black hole is one gravitational radius. The location of the light circularization radius around a Schwarzschild black hole (where light may orbit the hole in an unstable circular orbit) is 3rG. The location of the marginally stable orbit, thought to be close to the inner edge of an accretion disk, is at 6rG for a Schwarzschild black hole.


          
            Retrieved from " http://en.wikipedia.org/wiki/Black_hole"
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        Blackjack


        
          

          Blackjack (also known as Twenty-one, Vingt-et-un (French for Twenty-one), or Pontoon) is one of the most popular casino card games in the world. Much of blackjack's popularity is due to the mix of chance with elements of skill, and the publicity that surrounds card counting (calculating the probability of advantages based on the ratio of high cards to low cards). The casino version of the game should not be confused with the British card game Black Jack (a variant of Crazy Eights).


          


          History of blackjack


          Blackjack's precursor was vingt-et-un ("twenty-one"), which originated in French casinos around 1700, and did not offer the 3:2 bonus for a two-card 21.


          When 21 was first introduced in the United States it was not very popular, so gambling houses tried offering various bonus payouts to get the players to the tables. One such bonus was a 10-to-1 payout if the player's hand consisted of the ace of spades and a black Jack (either the Jack of clubs or the Jack of spades). This hand was called a "blackjack" and the name stuck to the game even though the bonus payout was soon abolished. As the game is currently played, a "blackjack" may not necessarily contain a jack or any black cards at all.


          


          How to play blackjack


          The hand with the highest total wins as long as it doesn't exceed 21; a hand with a higher total than 21 is said to bust or too many. Cards 2 through 10 are worth their face value, and face cards (jack, queen, king) are all worth 10. An ace's value is 11 unless this would cause the player to bust, in which case it is worth 1. A hand in which an ace's value is counted as 11 is called a soft hand, because it cannot be busted if the player draws another card.


          Each player's goal is to beat the dealer by having the higher, unbusted hand. Note that if the player busts he loses, even if the dealer also busts. If both the player and the dealer have the same point value, it is called a "push", and neither player nor dealer wins the hand. Each player has an independent game with the dealer, so it is possible for the dealer to lose to some players but still beat the other players in the same round.


          
            [image: Example of a Blackjack game. The top half of the picture shows the beginning of the round, with bets placed and an initial two cards for each player. The bottom half shows the end of the round, with the associated losses or payoffs.]

            
              Example of a Blackjack game. The top half of the picture shows the beginning of the round, with bets placed and an initial two cards for each player. The bottom half shows the end of the round, with the associated losses or payoffs.
            

          


          The minimum/maximum bet is printed on a sign on the table and varies from casino to casino and table to table. Very rarely do casinos offer minimum bets less than $5 (except during promotions) After initial bets are placed, the dealer deals the cards, either from one or two hand-held decks of cards, known as a "pitch" game, or more commonly from a shoe containing four or more decks. The dealer gives two cards to each player including himself. One of the dealer's two cards is face-up so all the players can see it, and the other is face down. (The face-down card is known as the "hole card". In European blackjack, the hole card is not actually dealt until the players all play their hands.) The cards are dealt face up from a shoe, or face down if it is a pitch game.


          In American blackjack, if the dealer's face-up card is an ace or a ten-value, the dealer checks his hole card to see if he has blackjack. This check occurs before any of the players play, but after they have been offered insurance (if the face-up card is an ace). If the dealer has blackjack, all players lose their initial bets, except players who also have blackjack, who push. (In some American casinos, the dealer does not actually check the hole card until after the players have all played. At that time, if the dealer turns out to have blackjack, all players who did not have blackjack lose their bets, and players who increased their bets by doubling or splitting lose only the original bet, and have the additional bets returned to them; thus, the end result is precisely as if the dealer had checked the hole card before playing.)


          A two-card hand of 21 (an ace plus a ten-value card) is called a "blackjack" or a "natural", and is an automatic winner (unless the dealer has blackjack as well, in which case the hand is a push). A player with a natural is usually paid 3:2 on his bet. Some casinos pay only 6:5 on blackjacks; although this reduced payout has generally been restricted to single-deck games (Current Blackjack News, Pi Yee Press). This reduced payout for a natural increases the house advantage over a player by as much as 1000 percent. The move was decried by longtime blackjack players.


          


          Player decisions


          The player's options for playing his or her hand are:


          
            	Hit: Take another card.

          


          signal: (handheld) scrape cards against table; (face up) touch finger to table


          
            	Stand: Take no more cards, also "stick" or "stay".

          


          signal: (handheld) slide cards under bet; (face up) move hand horizontally


          
            	Double down: Increase the wager to a maximum of double the original bet and take exactly one more card. For example, if the player's original bet was $25, the player could increase the bet by up to an additional $25, for a new total bet of up to $50. Increasing the wager to less than twice the original bet is called "double down for less".

          


          signal: place additional chips next to (not on top of) original bet, make "one finger" sign


          
            	Split: Double the wager and have each card be the first card in a new hand. This option is available only when both cards have the same rank.

          


          signal: place additional chips next to (not on top of) original bet, make "two fingers" sign


          
            	Surrender: Forfeit half the bet and give up the hand.

          


          signal: make 'chopping' motion over bet (signal is rare, usually just done verbally)


          Hand signals are required in most casinos, so that in case of a dispute, a video record exists of the player's decisions.


          The player's turn is over after deciding to stand, doubling down to take a single card, or busting. If the player busts, he or she loses the bet even if the dealer goes on to bust.


          After all the players have finished making their decisions, the dealer then reveals his or her hidden hole card and plays the hand. House rules say that the dealer must hit until he or she has at least 17, regardless of what the players have. In some casinos a dealer must also hit a soft 17 (a combination of cards adding up to either 7 or 17, such as an ace and a 6).


          If the dealer busts then all remaining players win. Bets are normally paid out at the odds of 1:1. Players who push (tie) with the dealer receive their original bet back.


          


          Rules variations


          Each blackjack variation has its own set of rules, strategies and odds. It is advised to take a look at the rules of the specific variation before playing. Many countries have legal acts and laws which determine how a casino game of blackjack must be played. Not all rules are posted. The player has to ask, either beforehand or when the situation occurs. Over 100 variations exist.


          


          Dealer soft 17


          In fact, there are two slightly different dealer strategies. In the "S17" game, dealer stands on all 17s. In the "H17" game, dealer hits on soft 17s; of course, he stands on hard 17s. (In either case, the dealer has no choice; he must or must not hit.) The H17 game is substantially less favorable to the player. Which game is customary depends on locality. Las Vegas Strip rules are about equally split.


          


          Number of decks


          All things being equal, fewer decks are more favorable for the player. (This is true for basic strategy players, even without card counting.) In fact, all things are not equal; multi-deck games almost always have otherwise better rules than single-deck games.


          


          Late surrender


          The player may "give up" and get back half his bet, before taking any other action. (In some places, this is posted, "surrender is available", while in other places, it is available, but it is not posted.) In some cases (15 vs. ten, 16 vs. 9, 16 vs. ace), this is slightly favorable. In one important case (16 vs. ten), it is definitely favorable.


          


          Resplit to nn


          (In other words, the option to split exists for a two-card hand from a split the same as the first two cards.) The simplest rule is "resplit infinite"; this means that the player may continue to split so long as he receives same-value cards and is willing to put up the additional bet. More typically, the rule is "resplit to four." These rules are practically identical, since even four hands is fairly unusual.


          


          Resplit aces


          In general, after splitting aces, the player gets only one card even with the above rule. With this rule in effect, an exception is made: if the second card is an ace, the player can resplit. (Of course, this is always favorable.)


          


          Double after split


          In other words, the option exists to double for a two-card hand from a split the same as the first two cards. Generally, the player should play a hand after a split the same as the first two cards. However, this rule does slightly change which hands should be split in the first place.


          


          Double on 10 or 11 only


          Often called "Reno" rules. (Also seen is "double on 9, 10, or 11 only".) It is annoying to many players because doubling soft hands is considered part of the game.


          


          European no-hole-card rule


          In some places, the dealer does not receive a hole card, but if the dealer is later found to have blackjack, the player loses only his original bet but not any additional bets (doubles or splits). This has the same advantage as the usual game and it should not be considered "European no-hole-card rule".


          


          Altered payout for natural


          In some places, a natural pays 6:5 or even 1:1. This reduces or removes one of the main advantages for the player. Many players feel that this is tampering with a basic rule of the game.


          


          Dealer wins ties


          This is catastrophic to the player. It is sometimes seen in "blackjack-like" games.


          


          Five card charlie


          With this rule, the player always wins when five cards have been drawn without busting.


          


          Insurance


          If the dealer's upcard is an Ace, the player is offered the option of taking Insurance before the dealer checks his 'hole card'.


          The player who wishes to take Insurance can bet an amount up to half his original bet. The Insurance bet is placed separately on a special portion of the table, which usually carries the words "Insurance Pays 2:1". The player who is taking Insurance is betting that the dealer was dealt a natural, i.e. a two-card 21 (a blackjack), and this bet by the player pays off 2:1 if it wins. It is called insurance because it, in effect, can protect the original bet if the dealer has a blackjack. If you bet the full half of the original bet, you win the same amount of the player's Blackjack wager. In this case, if insurance is taken and the player doesn't have blackjack but dealer does, no money is lost. Of course the dealer can end up not having blackjack and the player can still win or lose the blackjack bet, and the insurance bet is forfeit.


          Insurance is a bad bet for the non-counting player who has no knowledge of the hole card because it has a house edge of 2% to 15%, depending on number of decks used and visible 10-cards . Essentially, taking insurance amounts to betting that the dealer's hole card is a ten or face card. Since in an infinite deck, 4/13 of the cards are tens or face cards, an unbiased insurance wager would actually pay 9:4, or 2.25:1; since the bet only pays 2:1, the house has a strong advantage. However, if the player has been counting cards, he may know that more than a third of the deck is ten-value cards, in which case insurance becomes a good bet.


          If a player has a natural (an ace and a ten or face-card) and the dealer is showing an ace, the dealer usually asks the player "Even money?" instead of offering insurance. If the player accepts the offer, he is immediately paid 1:1 for his natural, regardless of whether the dealer has blackjack. Thus, accepting "even money" has exactly the same payout as buying insurance: if the dealer does not have blackjack, the player would forfeit the insurance bet and win 3:2 on the natural, thus receiving a net payout equal to the original bet; if the dealer does have blackjack, the player would push on the natural and win 2:1 on the insurance wager, again receiving a net payout equal to the original bet. Since taking "even money" is equivalent to buying insurance, it is likewise a bad choice for the player, unless he has been counting cards and knows the deck has an unusually high proportion of ten-value cards.


          In casinos where a hole card is dealt, a dealer who is showing a card with a value of Ace or 10may slide the corner of his or her facedown card over a small mirror or electronic sensor on the tabletop in order to check whether he has a natural. This practice minimizes the risk of inadvertently revealing the hole card, which may give the sharp-eyed player a considerable advantage.


          
            
              	Score

              	Player buys insurance

              	Player does not buy insurance
            


            
              	Dealer: blackjack

              Player: no blackjack

              	Player loses the original bet, but wins 2:1 on his insurance bet, which was 1:2 of the original bet.

              Losses and gains even out to 0.

              	Player loses 1:1.
            


            
              	Dealer: no blackjack

              Player: wins

              	Player wins the original bet, but loses the insurance money.

              The player wins 1:2 of the original bet.

              	Player wins 1:1.
            


            
              	Dealer: no blackjack

              Player: same as the dealer

              	Player loses the insurance money.

              The player loses 1:2 of the original bet.

              	Player pushes.

              No loss or gain: 0.
            


            
              	Dealer: no blackjack

              Player: loses

              	Player loses the original bet, and loses the insurance money.

              The player loses 3:2 of the original bet.

              	Player loses 1:1.
            


            
              	Even money
            


            
              	Dealer: blackjack

              Player: blackjack

              	Blackjacks even out, but the player wins 2:1 on the 1:2 of the insurance money.

              The player wins 1:1 of the original bet.

              	Player pushes.

              No loss or gain: 0.
            


            
              	Dealer: no blackjack

              Player: blackjack

              	Player wins the original bet at 3:2, but loses the insurance bet of 1:2.

              The player wins 1:1 of the original bet.

              	Player wins 3:2 of the original bet.
            

          


          


          Blackjack strategy


          


          Basic strategy


          Because blackjack has an element of player choice, players can reduce casino advantage by playing optimally. The complete set of optimal plays is known as basic strategy. There are slight variations depending on the house rules and number of decks.


          
            
              
                	Your hand

                	Dealer's face-up card
              


              
                	2

                	3

                	4

                	5

                	6

                	7

                	8

                	9

                	10

                	A
              


              
                	Hard totals
              


              
                	17-20

                	S

                	S

                	S

                	S

                	S

                	S

                	S

                	S

                	S

                	S
              


              
                	16

                	S

                	S

                	S

                	S

                	S

                	H

                	H

                	SU

                	SU

                	SU
              


              
                	15

                	S

                	S

                	S

                	S

                	S

                	H

                	H

                	H

                	SU

                	H
              


              
                	13-14

                	S

                	S

                	S

                	S

                	S

                	H

                	H

                	H

                	H

                	H
              


              
                	12

                	H

                	H

                	S

                	S

                	S

                	H

                	H

                	H

                	H

                	H
              


              
                	11

                	Dh

                	Dh

                	Dh

                	Dh

                	Dh

                	Dh

                	Dh

                	Dh

                	Dh

                	H
              


              
                	10

                	Dh

                	Dh

                	Dh

                	Dh

                	Dh

                	Dh

                	Dh

                	Dh

                	H

                	H
              


              
                	9

                	H

                	Dh

                	Dh

                	Dh

                	Dh

                	H

                	H

                	H

                	H

                	H
              


              
                	5-8

                	H

                	H

                	H

                	H

                	H

                	H

                	H

                	H

                	H

                	H
              


              
                	Soft totals
              


              
                	

                	2

                	3

                	4

                	5

                	6

                	7

                	8

                	9

                	10

                	A
              


              
                	A,8 A,9

                	S

                	S

                	S

                	S

                	S

                	S

                	S

                	S

                	S

                	S
              


              
                	A,7

                	S

                	Ds

                	Ds

                	Ds

                	Ds

                	S

                	S

                	H

                	H

                	H
              


              
                	A,6

                	H

                	Dh

                	Dh

                	Dh

                	Dh

                	H

                	H

                	H

                	H

                	H
              


              
                	A,4 A,5

                	H

                	H

                	Dh

                	Dh

                	Dh

                	H

                	H

                	H

                	H

                	H
              


              
                	A,2 A,3

                	H

                	H

                	H

                	Dh

                	Dh

                	H

                	H

                	H

                	H

                	H
              


              
                	Pairs
              


              
                	

                	2

                	3

                	4

                	5

                	6

                	7

                	8

                	9

                	10

                	A
              


              
                	A,A

                	SP

                	SP

                	SP

                	SP

                	SP

                	SP

                	SP

                	SP

                	SP

                	SP
              


              
                	10,10

                	S

                	S

                	S

                	S

                	S

                	S

                	S

                	S

                	S

                	S
              


              
                	9,9

                	SP

                	SP

                	SP

                	SP

                	SP

                	S

                	SP

                	SP

                	S

                	S
              


              
                	8,8

                	SP

                	SP

                	SP

                	SP

                	SP

                	SP

                	SP

                	SP

                	SP

                	SP
              


              
                	7,7

                	SP

                	SP

                	SP

                	SP

                	SP

                	SP

                	H

                	H

                	H

                	H
              


              
                	6,6

                	SP

                	SP

                	SP

                	SP

                	SP

                	H

                	H

                	H

                	H

                	H
              


              
                	5,5

                	Dh

                	Dh

                	Dh

                	Dh

                	Dh

                	Dh

                	Dh

                	Dh

                	H

                	H
              


              
                	4,4

                	H

                	H

                	H

                	SP

                	SP

                	H

                	H

                	H

                	H

                	H
              


              
                	2,2 3,3

                	SP

                	SP

                	SP

                	SP

                	SP

                	SP

                	H

                	H

                	H

                	H
              

            

          


          The above is a basic strategy table for 3 or more decks, dealer stands on soft 17, double on any 2 cards, double after split allowed, dealer peeks for blackjack, and blackjack pays 3:2. Key:


          
            	S = Stand


            	H = Hit


            	Dh = Double (if not allowed, then hit)


            	Ds = Double (if not allowed, then stand)


            	SP = Split


            	SU = Surrender (if not allowed, then hit)

          


          Most Las Vegas strip casinos hit on soft 17. This rule change requires a slightly modified basic strategy table -- double on 11 vs A, double on A/7 vs 2, and double on A/8 vs 6. Most casinos outside of Vegas still stand on soft 17.


          


          Card counting


          Basic strategy provides the player with the optimal play for any blackjack situation based on millions of hands played in the long run. However in the short run, as the cards are dealt from the deck, the remaining deck is no longer complete. By keeping track of the cards that have already been played, it is possible to know when the cards remaining in the deck are advantageous for the player.


          Card counting creates two opportunities:


          
            	The player can make larger bets when he or she has the advantage. For example, the player can increase the starting bet if there are many aces and tens left in the deck, in the hope of hitting a blackjack.


            	The player can use information about the remaining cards to improve upon the basic strategy rules for specific hands played. For example, with many tens left in the deck, the player may double down in more situations since there is a better chance of making a strong hand.

          


          Virtually all card counting systems do not require the player to remember which cards have been played. Rather, a point system is established for the cards, and the player keeps track of a simple point count as the cards are played out from the dealer.


          Depending on the particular blackjack rules in a given casino, basic strategy reduces the house advantage to near 0 with some single-deck games, and less than one percent in a multi-deck game. Card counting, if done correctly, can give the player an advantage, typically ranging from 0 to 2% over the house. To counter card counting, many casinos switched from a single deck to multiple decks, with the cards dealt out of a container known as a "shoe".


          In most US jurisdictions, card counting is legal and is not considered cheating. However, most casinos have the right to ban players, with or without cause, and card counting is frequently used as a justification to ban a player. Usually, the casino host will simply inform the player that he is no longer welcome to play at that casino. Players must be careful not to signal the fact that they are counting. The use of electronic or other counting devices is usually illegal.


          


          Composition-dependent strategy


          Basic strategy is based on a player's point total and the dealer's visible card. A player's ideal decision may depend on the composition of his hand, not just the information considered in the basic strategy. For example, a player should ordinarily stand when holding 12 against a dealer 4. However, in a single deck game, the player should hit if his 12 consists of a 10 and a 2; this is because the player wants to receive any card other than a 10 if hitting, and the 10 in the player's hand is one less card available to cause a bust for the player or the dealer.


          However, in situations where basic and composition-dependent strategy lead to different actions, the difference in expected value between the two decisions will be small. Additionally, as the number of decks used in a blackjack game rises, both the number of situations where composition determines the correct strategy and the house edge improvement from using a composition-dependent strategy will fall. Using a composition-dependent strategy only reduces house edge by 0.0031% in a six-deck game, less than one tenth the improvement in a single-deck game (0.0387%).


          


          Shuffle tracking


          Techniques other than card counting can swing the advantage of casino blackjack towards the player. All such techniques are based on the value of the cards to the player and the casino, as originally conceived by Edward O. Thorp. One technique, mainly applicable in multi-deck games, involves tracking groups of cards (aka slugs, clumps, packs) during the play of the shoe, following them through the shuffle and then playing and betting accordingly when those cards come into play from the new shoe. This technique, which is admittedly much more difficult than straight card counting and requires excellent eyesight and powers of visual estimation, has the additional benefit of fooling the casino people who are monitoring the player's actions and the count, since the shuffle tracker could be, at times, betting and/or playing opposite to how a straightforward card counter would.


          Arnold Snyder's articles in Blackjack Forum magazine brought shuffle tracking to the general public. His book, The Shuffle Tracker's Cookbook, mathematically analyzed the player edge available from shuffle tracking based on the actual size of the tracked slug. Jerry L. Patterson also developed and published a shuffle-tracking method for tracking favorable clumps of cards and cutting them into play and tracking unfavorable clumps of cards and cutting them out of play. Other legal methods of gaining a player advantage at blackjack include a wide variety of techniques for hole carding or gaining information about the next card to be dealt.


          


          Variants


          Pontoon is an English variation of blackjack with significant rule and strategy differences. However, in Australia and Malaysia, Pontoon is an unlicensed version of the American game Spanish 21 played without a hole card; despite the name, it bears no relation to English Pontoon.


          Spanish 21 provides players with many liberal blackjack rules, such as doubling down any number of cards (with the option to 'rescue', or surrender only one wager to the house), payout bonuses for five or more card 21s, 6-7-8 21s, 7-7-7 21s, late surrender, and player blackjacks always winning and player 21s always winning, at the cost of having no 10 cards in the deck (though there are jacks, queens, and kings).


          21st Century Blackjack (also known as "Vegas Style" Blackjack) is commonly found in many California card rooms. In this form of the game, a player bust does not always result in an automatic loss; there are a handful of situations where the player can still push if the dealer busts as well, provided that the dealer busts with a higher total.


          Certain rules changes are employed to create new variant games. These changes, while attracting the novice player, actually increase the house edge in these games. Double Exposure Blackjack is a variant in which the dealer's cards are both face-up. This game increases house edge by paying even money on blackjacks and players losing ties. Double Attack Blackjack has very liberal blackjack rules and the option of increasing one's wager after seeing the dealer's up card. This game is dealt from a Spanish shoe, and blackjacks only pay even money.


          The French and German variant "Vingt-et-un" (Twenty-one) and "Siebzehn und Vier" (Seventeen and Four) don't include splitting. An ace can only count as eleven, but two aces count as a Blackjack. This variant is seldom found in casinos, but is more common in private circles and barracks.


          Chinese Blackjack is played by many in Asia, having no splitting of cards, but with other card combination regulations.


          Another variant is Blackjack Switch, a version of blackjack in which a player is dealt two hands and is allowed to switch cards. For example, if the player is dealt 10-6 and 5-10, then the player can switch two cards to make hands of 10-10 and 6-5. Natural blackjacks are paid 1:1 instead of the standard 3:2, and a dealer 22 is a push.


          In Multiple Action Blackjack the player places between 2 or 3 bets on a single hand. The dealer then gets a hand for each bet the player places on a hand. This essentially doubles the number of hands a single dealer can play per hour. Splitting and Doubling are still allowed.


          Recently, thanks to the popularity of poker, Elimination Blackjack has begun to gain a following. Elimination Blackjack is a tournament format of blackjack.


          Many casinos offer optional side bets at standard blackjack tables. For example, one common side-bet is "Royal Match", in which the player is paid if his first two cards are in the same suit, and receives a higher payout if they are a suited queen and king (and a jackpot payout if both the player and the dealer have a suited queen-king hand). Another increasingly common variant is "21+3," in which the player's two cards and the dealer's up card form a three-card poker hand; players are paid 9 to 1 on a straight, flush or three of a kind. These side bets invariably offer worse odds than well-played blackjack.


          In April of 2007 a new version of Blackjack, called Three Card Blackjack was approved for play in the State of Washington. Three Card Blackjack  is played with one deck of 52 cards. In Three Card Blackjack the players place an ante bet. The players and dealer are then dealt 3 cards each. The players make the best blackjack (21) hand they can using 2 or all 3 cards. If the player likes their hand they make a play bet that is equivalent to their ante bet. The dealer must qualify with an 18 or better. If the dealer qualifies and the player beats the dealer, the player is paid 1-1 on both the Ante and Play bets. If the dealer does not qualify, the player is paid 1-1 on their Ante bet and their Play bet pushes. There is no hitting and no busting. At the same time that the player makes the Ante bet, they have the option of making an Ace Plus bet. If the player has 1 Ace in their hand of 3 cards, they get paid 1-1. An Ace and any 10 or Face Card pays them 3-1. An Ace and any two 10's or Face cards is paid 5-1. Two Aces pays 15-1 and Three Aces pays 100-1.


          


          Blackjack Hall of Fame


          In 2002, professional gamblers around the world were invited to nominate great blackjack players for admission into the Blackjack Hall of Fame. Seven members were inducted in 2002, with new inductees every year afterwards. The physical hall of fame is located at the Barona Casino in San Diego, California. Members include Edward O. Thorp, author of the 1960s book Beat the Dealer which proved that the game could be beaten with a combination of basic strategy and card counting; Ken Uston, who popularized the concept of team play; Arnold Snyder, author and editor of the Blackjack Forum trade journal; Stanford Wong, author and popularizer of the "Wonging" technique of only playing at a positive count, and several others.


          
            Retrieved from " http://en.wikipedia.org/wiki/Blackjack"
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              A melanistic leopard, or "black panther"
            

          


          A black panther is a black ( melanistic) colour variant of one of several species of larger cat which are often known by the term panther. "Panther" in North America is most commonly used for the cougar ( genus Puma), in Latin America it is most often used to mean a jaguar and elsewhere in the world it usually refers to the leopard (both genus Panthera). Panthers are not necessarily black, but may also be normally colored for the species (tawny or spotted), or white.


          


          Historical use of "Panther"


          Confusion may arise from the distinction between the genus Panthera and the genus Leopardus. Originally, the relatively long-tailed species were called panthers (genus Panthera, which includes the leopard) and others were called leopards (genus Leopardus, which, perhaps confusingly, did not include the leopard.) All these species are now included in the genus Panthera, which therefore covers species such as lions and tigers as well as "panthers".


          


          Melanism in panthers


          Melanism is most common in the jaguar (Panthera onca), where it is carried by a dominant allele, and the leopard (Panthera pardus), where it is due to a recessive allele. Close examination of one of these black cats will show that the typical markings are still there but are hidden by the excess black pigment melanin, giving an effect similar to that of printed silk. Melanistic and nonmelanistic individuals can be littermates. In those species that hunt mainly at night, the condition is not detrimental. Albino or leucistic individuals of the same three species are known as white panthers.


          It is thought that melanism may confer a selective advantage under certain conditions since it is more common in regions of dense forest, where light levels are lower. Recent, preliminary studies also suggest that melanism might be linked to beneficial mutations in the immune system.


          


          Melanistic leopards


          Melanistic leopards are the most common form of black panther in captivity and they have been selectively bred for decades in the zoo and exotic pet trades. Black leopards are smaller and more lightly built than normally-pigmented individuals. Skin colour is a mixture of blue, black, gray, and purple with rosettes.


          Black leopards are reported from most densely forested areas in southwestern China, Myanmar, Assam and Nepal, from Travancore and other parts of southern India and are said to be common in Java and the southern part of the Malay Peninsula where they may be more numerous than spotted leopards. They are less common in tropical Africa, but have been reported from Ethiopia (formerly Abyssinia), from the forests of Mount Kenya and from the Aberdares. One was recorded by Peter Turnbull-Kemp in the equatorial forest of Cameroon.


          It is a myth that black leopards are often rejected by their mothers at an early age because of their colour. In actuality, poor temperament has been bred into the captive strains as a side-effect of inbreeding and it is this poor temperament that leads to problems of maternal care in captivity. According to Funk and Wagnalls' Wildlife Encyclopedia, captive black leopards are less fertile than normal leopards, with average litter sizes of 1.8 and 2.1, respectively. This is likely due to inbreeding depression.


          In the early 1980s, the Glasgow Zoo, in Scotland, acquired a 10 year old black leopard, nicknamed the Cobweb Panther, from the Dublin Zoo in Ireland. She was exhibited for several years before being moved to the Madrid Zoo, in Spain. This leopard had a uniformly black coat profusely sprinkled with white hairs as though draped with spider webs. The condition appeared to be vitiligo; as she aged, the white became more extensive. Since then, other "Cobweb Panthers" have been reported and photographed in zoos.


          


          Melanistic jaguars


          In jaguars, the melanism allele is dominant. Consequently, black jaguars can produce black or spotted cubs, but a pair of spotted jaguars will only produce spotted cubs. This is in contrast to the leopards wherein the mutation is recessive; spotted leopards can produce black cubs if both parents carry the recessive allele. Black leopards always breed true when mated together. In preserved, stuffed specimens, black leopards often fade to a rusty colour but black jaguars fade to chocolate brown. The black jaguar was considered a separate species by indigenous peoples.
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              A "black panther"  a melanistic jaguar
            

          


          In Harmsworth Natural History (1910), WH Hudson writes:


          
            The jaguar is a beautiful creature, the ground-colour of the fur a rich golden-red tan, abundantly marked with black rings, enclosing one or two small spots within. This is the typical colouring, and it varies little in the temperate regions; in the hot region the Indians recognise three strongly marked varieties, which they regard as distinct species  the one described; the smaller jaguar, less aquatic in his habits and marked with spots, not rings; and, thirdly, the black variety. They scout the notion that their terrible "black tiger" is a mere melanic variation, like the black leopard of the Old World and the wild black rabbit. They regard it as wholly distinct, and affirm that it is larger and much more dangerous than the spotted jaguar; that they recognise it by its cry; that it belongs to the terra firma rather than to the water-side; finally, that black pairs with black, and that the cubs are invariably black. Nevertheless, naturalists have been obliged to make it specifically one with Felis onca, the familiar spotted jaguar, since, when stripped of its hide, it is found to be anatomically as much like that beast as the black is like the spotted leopard.

          


          The gene is incompletely dominant. Individuals with two copies of the gene are darker (the black background colour is more dense) than individuals with just one copy whose background colour may appear to be dark charcoal rather than black.


          A black jaguar, named "Diablo", was inadvertently crossed with a lioness, named "Lola", at the Bear Creek Wildlife Sanctuary in Barrie, Canada. The offspring were a charcoal black jaglion female and a tan-colored, spotted jaglion male. It therefore appears that the jaguar melanism gene is also dominant over normal lion coloration (the black jaguar sire was presumably carrying the black on only one allele).


          


          Melanistic cougars


          There are no authenticated cases of truly melanistic cougars. Black cougars have been reported in Kentucky and in the Carolinas. There have also been reports of glossy black cougars from Kansas, Texas and eastern Nebraska. These have come to be known as the North American black panther. None have ever been photographed or shot in the wild and none have been bred. There is wide consensus among breeders and biologists that the animal does not exist and is a cryptid. Sightings are currently attributed to errors in species identification by non-experts, and by the memetic exaggeration of size.


          Historically, black panthers in the American Southeast feature prominently in Choctaw folklore where, along with the owl, they are often thought to symbolize Death.


          In his Histoire Naturelle (1749), Georges-Louis Leclerc, Comte de Buffon, wrote of the "Black Cougar":


          
            "M. de la Borde, Kings physician at Cayenne, informs me, that in the [South American] Continent there are three species of rapacious animals; that the first is the jaguar, which is called the tiger; that the second is the couguar [sic], called the red tiger, on account of the uniform redness of his hair; that the jaguar is of the size of a large bull-dog, and weighs about 200 pounds (90kg); that the couguar is smaller, less dangerous, and not so frequent in the neighbourhood of Cayenne as the jaguar; and that both these animals take six years in acquiring their full growth. He adds, that there is a third species in these countries, called the black tiger, of which we have given a figure under the appellation of the black couguar. The head is pretty similar to that of the common cougar; but the animal has long black hair, and likewise a long tail, with strong whiskers. He weighs not much above forty pounds. The female brings forth her young in the hollows of old trees."

          


          This "black couguar" was most likely a margay or ocelot, which are under forty pounds in weight, live in trees, and occur in a melanistic phase.


          Another description of a black cougar was provided by Pennant:


          
            
              Black tiger, or cat, with the head black, sides, fore part of the legs, and the tail, covered with short and very glossy hairs, of a dusky colour, sometimes spotted with black, but generally plain: Upper lips white: At the corner of the mouth a black spot: Long hairs above each eye, and long whiskers on the upper lip: Lower lip, throat, belly, and the inside of the legs, whitish, or very pale ash-colour: Paws white: Ears pointed: Grows to the size of a heifer of a year old: Has vast strength in its limbs.-- Inhabits Brasil and Guiana: Is a cruel and fierce beast; much dreaded by the Indians; but happily is a scarce species;

            


            
              Pennant's Synops. of quad., p 180
            

          


          According to his translator Smellie (1781), the description was taken from two black cougars exhibited in London some years previously.


          


          Reports of black cougars in the United States


          In Florida, a few melanistic bobcats have been captured; these have also apparently been mistaken for panthers. Ulmer (1941) presents photographs and descriptions of two animals captured in Martin County in 1939 and 1940. In the photographs, they appear black, and one of the hunters called them black. However,


          
            The Academy specimen, upon close examination, is far from black. The most heavily pigmented portions are the crown and dorsal area. In most lights these areas appear black, but at certain angles the dorsal strip has a decidedly mahogany tint. The mahogany coloring becomes lighter and richer on the sides. The underparts are lightest, being almost ferruginous in colour. The chin, throat and cheeks are dark chocolate-brown, but the facial stripes can be seen clearly. The limbs are dark mahogany. In certain lights the typical spot-pattern of the Florida bobcat can be distinctly seen on the side, underparts and limbs. The Bronx Park animal appears darker and the spots are not visible, although the poor light in the quarantine cage may have been the reason.

          


          Adult male bobcats are 2847in (70120cm) long, with a short, bobbed tail, and are 1824in (4560cm) high at the shoulder. Females are slightly smaller. Florida cougars are 2332in (6080cm) at the shoulder and 57ft (1.52.1m) long, including the tail. Bobcats weigh 1630lb (714kg) while Florida cougars are 50150lb (2370kg).


          Another possible explanation for black cougar sightings is the jaguarundi, a cat very similar genetically to the cougar, which grows to around 30in (75cm) with an additional 20in (50cm) of tail. Their coat goes through a reddish-brown phase and a dark grey phase. While their acknowledged natural range ends in southern Texas, a small breeding population was introduced to Florida in the 1940s, and there are rumors of people breeding them as pets there as well. In Central America, they are known as relatively docile pets, as far as non-domesticated animals go. The male jaguarundi's home range can be up to 100km (39sqmi) while the female's home range can be as large as 20km (8sqmi). It has been suggested that very small populations of jaguarundi, which rarely venture out of deep forests, are responsible for many or most of the supposed black cougar sightings. While they are significantly smaller than a cougar, differently colored, and much lower to the ground (many note a resemblance to the weasel), memory bias could explain many of the sightings in the southeastern U.S.


          Another possibility would be the black jaguar which ranged into North America in historical memory. Melanistic jaguars are uncommon in nature and, significantly, jaguars in general were persecuted to near-extinction in the 1960s. Though they do not look exactly like cougars, they have the requisite size; it is conceivable that there could be a breeding population hidden in, for example, the Louisiana bayou. The jaguar has had several (photographically) confirmed, and many unconfirmed, sightings in Arizona, New Mexico, Oklahoma, and southwest Texas, but not beyond that region.
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              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Plantae

                  


                  
                    	Division:

                    	Magnoliophyta

                  


                  
                    	Class:

                    	Magnoliopsida

                  


                  
                    	Order:

                    	Piperales

                  


                  
                    	Family:

                    	Piperaceae

                  


                  
                    	Genus:

                    	Piper

                  


                  
                    	Species:

                    	P. nigrum

                  

                

              
            


            
              	Binomial name
            


            
              	Piper nigrum

              L.
            

          


          Black pepper (Piper nigrum) is a flowering vine in the family Piperaceae, cultivated for its fruit, which is usually dried and used as a spice and seasoning. The same fruit is also used to produce white pepper, red/pink pepper, and green pepper. Black pepper is native to South India and is extensively cultivated there and elsewhere in tropical regions. The fruit, known as a peppercorn when dried, is a small drupe five millimetres in diameter, dark red when fully mature, containing a single seed.


          Dried ground pepper is one of the most common spices in European cuisine and its descendants, having been known and prized since antiquity for both its flavour and its use as a medicine. The spiciness of black pepper is due to the chemical piperine. Ground black peppercorn, usually referred to simply as "pepper", may be found on nearly every dinner table in some parts of the world, often alongside table salt.


          The word "pepper" is derived from the Sanskrit pippali, the word for long pepper via the Latin piper which was used by the Romans to refer both to pepper and long pepper, as the Romans erroneously believed that both of these spices were derived from the same plant. The English word for pepper is derived from the Old English pipor. The Latin word is also the source of German pfeffer, French poivre, Dutch peper, and other similar forms. In the 16th century, pepper started referring to the unrelated New World chile peppers as well. "Pepper" was used in a figurative sense to mean "spirit" or "energy" at least as far back as the 1840s; in the early 20th century, this was shortened to pep.


          


          Varieties
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              Black and white peppercorns
            

          


          Black pepper is produced from the still-green unripe berries of the pepper plant. The berries are cooked briefly in hot water, both to clean them and to prepare them for drying. The heat ruptures cell walls in the fruit, speeding the work of browning enzymes during drying. The berries are dried in the sun or by machine for several days, during which the fruit around the seed shrinks and darkens into a thin, wrinkled black layer, the result of a fungal reaction. Once dried, the fruits are called black peppercorns.


          White pepper consists of the seed only, with the fruit removed. This is usually accomplished by allowing fully ripe berries to soak in water for about a week, during which the flesh of the fruit softens and decomposes. Rubbing then removes what remains of the fruit, and the naked seed is dried. Alternative processes are used for removing the outer fruit from the seed, including removal of the outer layer from black pepper produced from unripe berries.


          In the U.S., white pepper is often used in dishes like light-coloured sauces or mashed potatoes, where ground black pepper would visibly stand out. There is disagreement regarding which is generally spicier. They do have differing flavours due to the presence of certain compounds in the outer fruit layer of the berry that are not found in the seed.
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          Green pepper, like black, is made from the unripe berries. Dried green peppercorns are treated in a manner that retains the green colour, such as treatment with sulphur dioxide or freeze-drying. Pickled peppercorns, also green, are unripe berries preserved in brine or vinegar. Fresh, unpreserved green pepper berries, largely unknown in the West, are used in some Asian cuisines, particularly Thai cuisine. Their flavor has been described as piquant and fresh, with a bright aroma. They decay quickly if not dried or preserved.


          A rarely seen product called pink pepper or red pepper consists of ripe red pepper berries preserved in brine and vinegar. Even more rarely seen, ripe red peppercorns can also be dried using the same colour-preserving techniques used to produce green pepper. Pink pepper from Piper nigrum is distinct from the more-common dried "pink peppercorns", which are the fruits of a plant from a different family, the Peruvian pepper tree, Schinus molle, and its relative the Brazilian pepper tree, Schinus terebinthifolius. In years past there was debate as to the health safety of pink peppercorns, which is mostly no longer an issue. Sichuan peppercorn is another "pepper" that is botanically unrelated to black pepper.


          Peppercorns are often categorised under a label describing their region or port of origin. Two well-known types come from India's Malabar Coast: Malabar pepper and Tellicherry pepper. Tellicherry is a higher-grade pepper, made from the largest, ripest 10% of berries from Malabar plants grown on Mount Tellicherry. Sarawak pepper is produced in the Malaysian portion of Borneo, and Lampong pepper on Indonesia's island of Sumatra. White Muntok pepper is another Indonesian product, from Bangka Island.


          


          The pepper plant
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          The pepper plant is a perennial woody vine growing to four metres in height on supporting trees, poles, or trellises. It is a spreading vine, rooting readily where trailing stems touch the ground. The leaves are alternate, entire, five to ten centimetres long and three to six centimetres broad. The flowers are small, produced on pendulous spikes four to eight centimetres long at the leaf nodes, the spikes lengthening to seven to 15 centimetres as the fruit matures.
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          Black pepper is grown in soil that is neither too dry nor susceptible to flooding, moist, well-drained and rich in organic matter. The plants are propagated by cuttings about 40 to 50 centimetres long, tied up to neighbouring trees or climbing frames at distances of about twometres apart; trees with rough bark are favoured over those with smooth bark, as the pepper plants climb rough bark more readily. Competing plants are cleared away, leaving only sufficient trees to provide shade and permit free ventilation. The roots are covered in leaf mulch and manure, and the shoots are trimmed twice a year. On dry soils the young plants require watering every other day during the dry season for the first three years. The plants bear fruit from the fourth or fifth year, and typically continue to bear fruit for seven years. The cuttings are usually cultivars, selected both for yield and quality of fruit. A single stem will bear 20 to 30 fruiting spikes. The harvest begins as soon as one or two berries at the base of the spikes begin to turn red, and before the fruit is mature, but when full grown and still hard; if allowed to ripen, the berries lose pungency, and ultimately fall off and are lost. The spikes are collected and spread out to dry in the sun, then the peppercorns are stripped off the spikes.


          


          


          History
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          Pepper has been used as a spice in India since prehistoric times. J. Innes Miller notes that while pepper was grown in southern Thailand and in Malaysia, its most important source was India, particularly the Malabar Coast, in what is now the state of Kerala. Peppercorns were a much prized trade good, often referred to as "black gold" and used as a form of commodity money. The term " peppercorn rent" still exists today.


          The ancient history of black pepper is often interlinked with (and confused with) that of long pepper, the dried fruit of closely related Piper longum. The Romans knew of both and often referred to either as just "piper". In fact, it was not until the discovery of the New World and of chile peppers that the popularity of long pepper entirely declined. Chile peppers, some of which when dried are similar in shape and taste to long pepper, were easier to grow in a variety of locations more convenient to Europe.


          Until well after the Middle Ages, virtually all of the black pepper found in Europe, the Middle East, and North Africa travelled there from India's Malabar region. By the 16th century, pepper was also being grown in Java, Sunda, Sumatra, Madagascar, Malaysia, and elsewhere in Southeast Asia, but these areas traded mainly with China, or used the pepper locally. Ports in the Malabar area also served as a stop-off point for much of the trade in other spices from farther east in the Indian Ocean.


          Black pepper, along with other spices from India and lands farther east, changed the course of world history. It was in some part the preciousness of these spices that led to the European efforts to find a sea route to India and consequently to the European colonial occupation of that country, as well as the European discovery and colonization of the Americas.


          


          Ancient times


          Black peppercorns were found lodged in the nostrils of Ramesses II, placed there as part of the mummification rituals shortly after his death in 1213 BCE. Little else is known about the use of pepper in ancient Egypt, nor how it reached the Nile from India.


          Pepper (both long and black) was known in Greece at least as early as the 4th century BCE, though it was probably an uncommon and expensive item that only the very rich could afford. Trade routes of the time were by land, or in ships which hugged the coastlines of the Arabian Sea. Long pepper, growing in the north-western part of India, was more accessible than the black pepper from further south; this trade advantage, plus long pepper's greater spiciness, probably made black pepper less popular at the time.
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          By the time of the early Roman Empire, especially after Rome's conquest of Egypt in 30 BCE, open-ocean crossing of the Arabian Sea directly to southern India's Malabar Coast was near routine. Details of this trading across the Indian Ocean have been passed down in the Periplus of the Erythraean Sea. According to the Roman geographer Strabo, the early Empire sent a fleet of around 120 ships on an annual one-year trip to India and back. The fleet timed its travel across the Arabian Sea to take advantage of the predictable monsoon winds. Returning from India, the ships travelled up the Red Sea, from where the cargo was carried overland or via the Nile Canal to the Nile River, barged to Alexandria, and shipped from there to Italy and Rome. The rough geographical outlines of this same trade route would dominate the pepper trade into Europe for a millennium and a half to come.


          With ships sailing directly to the Malabar coast, black pepper was now travelling a shorter trade route than long pepper, and the prices reflected it. Pliny the Elder's Natural History tells us the prices in Rome around 77 CE: "Long pepper ... is fifteen denarii per pound, while that of white pepper is seven, and of black, four." Pliny also complains "there is no year in which India does not drain the Roman Empire of fifty million sesterces," and further moralises on pepper:


          
            It is quite surprising that the use of pepper has come so much into fashion, seeing that in other substances which we use, it is sometimes their sweetness, and sometimes their appearance that has attracted our notice; whereas, pepper has nothing in it that can plead as a recommendation to either fruit or berry, its only desirable quality being a certain pungency; and yet it is for this that we import it all the way from India! Who was the first to make trial of it as an article of food? and who, I wonder, was the man that was not content to prepare himself by hunger only for the satisfying of a greedy appetite? (N.H. 12.14)

          


          Black pepper was a well-known and widespread, if expensive, seasoning in the Roman Empire. Apicius' De re coquinaria, a 3rd-century cookbook probably based at least partly on one from the 1st century CE, includes pepper in a majority of its recipes. Edward Gibbon wrote, in The History of the Decline and Fall of the Roman Empire, that pepper was "a favourite ingredient of the most expensive Roman cookery".


          


          Postclassical Europe


          Pepper was so valuable that it was often used as collateral or even currency. The taste for pepper (or the appreciation of its monetary value) was passed on to those who would see Rome fall. It is said that Alaric the Visigoth and Attila the Hun each demanded from Rome a ransom of more than a ton of pepper when they besieged the city in 5th century. After the fall of Rome, others took over the middle legs of the spice trade, first the Persians and then the Arabs; Innes Miller cites the account of Cosmas Indicopleustes, who travelled east to India, as proof that "pepper was still being exported from India in the sixth century". By the end of the Dark Ages, the central portions of the spice trade were firmly under Islamic control. Once into the Mediterranean, the trade was largely monopolised by Italian powers, especially Venice and Genoa. The rise of these city-states was funded in large part by the spice trade.


          A riddle authored by Saint Aldhelm, a 7th-century Bishop of Sherborne, sheds some light on black pepper's role in England at that time:


          
            	I am black on the outside, clad in a wrinkled cover,


            	Yet within I bear a burning marrow.


            	I season delicacies, the banquets of kings, and the luxuries of the table,


            	Both the sauces and the tenderized meats of the kitchen.


            	But you will find in me no quality of any worth,


            	Unless your bowels have been rattled by my gleaming marrow.

          


          It is commonly believed that during the Middle Ages, pepper was used to conceal the taste of partially rotten meat. There is no evidence to support this claim, and historians view it as highly unlikely: in the Middle Ages, pepper was a luxury item, affordable only to the wealthy, who certainly had unspoiled meat available as well. Similarly, the belief that pepper was widely used as a preservative is questionable: it is true that piperine, the compound that gives pepper its spiciness, has some antimicrobial properties, but at the concentrations present when pepper is used as a spice, the effect is small. Salt is a much more effective preservative, and salt-cured meats were common fare, especially in winter. However, pepper and other spices probably did play a role in improving the taste of long-preserved meats.
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          Its exorbitant price during the Middle Ages  and the monopoly on the trade held by Italy  was one of the inducements which led the Portuguese to seek a sea route to India. In 1498, Vasco da Gama became the first European to reach India by sea; asked by Arabs in Calicut (who spoke Spanish and Italian) why they had come, his representative replied, "we seek Christians and spices." Though this first trip to India by way of the southern tip of Africa was only a modest success, the Portuguese quickly returned in greater numbers and used their superior naval firepower to eventually gain complete control of trade on the Arabian sea. It was given additional legitimacy (at least from a European perspective) by the 1494 Treaty of Tordesillas, which granted Portugal exclusive rights to the half of the world where black pepper originated.


          The Portuguese proved unable to maintain their stranglehold on the spice trade for long. The old Arab and Venetian trade networks successfully smuggled enormous quantities of spices through the patchy Portuguese blockade, and pepper once again flowed through Alexandria and Italy, as well as around Africa. In the 17th century, the Portuguese lost almost all of their valuable Indian Ocean possessions to the Dutch and the English. The pepper ports of Malabar fell to the Dutch in the period 16611663.


          
            [image: Pepper harvested for the European trader, from a manuscript Livre des merveilles de Marco Polo]

            
              Pepper harvested for the European trader, from a manuscript Livre des merveilles de Marco Polo
            

          


          As pepper supplies into Europe increased, the price of pepper declined (though the total value of the import trade generally did not). Pepper, which in the early Middle Ages had been an item exclusively for the rich, started to become more of an everyday seasoning among those of more average means. Today, pepper accounts for one-fifth of the world's spice trade.


          


          China


          It is possible that black pepper was known in China in the 2nd century BCE, if poetic reports regarding an explorer named Tang Meng (唐蒙) are correct. Sent by Emperor Wu to what is now south-west China, Tang Meng is said to have come across something called jujiang or "sauce-betel". He was told it came from the markets of Shu, an area in what is now the Sichuan province. The traditional view among historians is that "sauce-betel" is a sauce made from betel leaves, but arguments have been made that it actually refers to pepper, either long or black.


          In the 3rd century CE, black pepper made its first definite appearance in Chinese texts, as hujiao or "foreign pepper". It does not appear to have been widely known at the time, failing to appear in a 4th-century work describing a wide variety of spices from beyond China's southern border, including long pepper. By the 12th century, however, black pepper had become a popular ingredient in the cuisine of the wealthy and powerful, sometimes taking the place of China's native Sichuan pepper (the tongue-numbing dried fruit of an unrelated plant).


          Marco Polo testifies to pepper's popularity in 13th-century China when he relates what he is told of its consumption in the city of Kinsay ( Zhejiang): "... Messer Marco heard it stated by one of the Great Kaan's officers of customs that the quantity of pepper introduced daily for consumption into the city of Kinsay amounted to 43loads, each load being equal to 223lbs." Marco Polo is not considered a very reliable source regarding China, and this second-hand data may be even more suspect, but if this estimated 10,000pounds (4,500kg) a day for one city is anywhere near the truth, China's pepper imports may have dwarfed Europe's.


          


          Pepper as a medicine
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          Like all eastern spices, pepper was historically both a seasoning and a medicine. Long pepper, being stronger, was often the preferred medication, but both were used.


          Black peppercorns figure in remedies in Ayurveda, Siddha and Unani medicine in India. The 5th century Syriac Book of Medicines prescribes pepper (or perhaps long pepper) for such illnesses as constipation, diarrhea, earache, gangrene, heart disease, hernia, hoarseness, indigestion, insect bites, insomnia, joint pain, liver problems, lung disease, oral abscesses, sunburn, tooth decay, and toothaches. Various sources from the 5th century onward also recommend pepper to treat eye problems, often by applying salves or poultices made with pepper directly to the eye. There is no current medical evidence that any of these treatments has any benefit; pepper applied directly to the eye would be quite uncomfortable and possibly damaging.


          Pepper has long been believed to cause sneezing; this is still believed true today. Some sources say that piperine irritates the nostrils, causing the sneezing; some say that it is just the effect of the fine dust in ground pepper, and some say that pepper is not in fact a very effective sneeze-producer at all. Few if any controlled studies have been carried out to answer the question.


          Pepper is eliminated from the diet of patients having abdominal surgery and ulcers because of its irritating effect upon the intestines, being replaced by what is referred to as a bland diet.


          Pepper contains small amounts of safrole, a mildly carcinogenic compound.


          


          Flavour
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          Pepper gets its spicy heat mostly from the piperine compound, which is found both in the outer fruit and in the seed. Refined piperine, milligram-for-milligram, is about one per cent as hot as the capsaicin in chile peppers. The outer fruit layer, left on black pepper, also contains important odour-contributing terpenes including pinene, sabinene, limonene, caryophyllene, and linalool, which give citrusy, woody, and floral notes. These scents are mostly missing in white pepper, which is stripped of the fruit layer. White pepper can gain some different odours (including musty notes) from its longer fermentation stage.


          Pepper loses flavour and aroma through evaporation, so airtight storage helps preserve pepper's original spiciness longer. Pepper can also lose flavour when exposed to light, which can transform piperine into nearly tasteless isochavicine. Once ground, pepper's aromatics can evaporate quickly; most culinary sources recommend grinding whole peppercorns immediately before use for this reason. Handheld pepper mills (or "pepper grinders"), which mechanically grind or crush whole peppercorns, are used for this, sometimes instead of pepper shakers, dispensers of pre-ground pepper. Spice mills such as pepper mills were found in European kitchens as early as the 14th century, but the mortar and pestle used earlier for crushing pepper remained a popular method for centuries after as well.


          


          


          World trade


          Peppercorns are, by monetary value, the most widely traded spice in the world, accounting for 20 percent of all spice imports in 2002. The price of pepper can be volatile, and this figure fluctuates a great deal year to year; for example, pepper made up 39 percent of all spice imports in 1998. By weight, slightly more chilli peppers are traded worldwide than peppercorns. The International Pepper Exchange is located in Kochi, India.


          Vietnam has recently become the world's largest producer and exporter of pepper (85,000 long tons in 2003). Other major producers include Indonesia (67,000tons), India (65,000tons), Brazil (35,000tons), Malaysia (22,000tons), Sri Lanka (12,750tons), Thailand, and China. Vietnam dominates the export market, using almost none of its production domestically. In 2003, Vietnam exported 82,000tons of pepper, Indonesia 57,000tons, Brazil 37,940tons, Malaysia 18,500tons, and India17,200 tons.
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          Blackpool ( /ˈblkˌpul/) is a seaside town in Lancashire, England. Lying along the coast of the Irish Sea, it has a population of 142,900, making it the fourth-largest settlement in North West England.


          Blackpool rose to prominence as a major centre of tourism during the 19th century, particularly for the inhabitants of northern mill towns.


          


          History


          


          Toponymy


          Blackpool is believed to get its name from a historic drainage channel (possibly Spen Dyke) that ran over a peat bog, discharging discoloured water into the Irish Sea, which formed a black pool (on the other side of the sea, Dublin is derived from the Irish for "black pool"). Another explanation is that the local dialect for stream was "pul" or "poole", hence "Black poole".


          People originating from Blackpool are called "Sand Grown" or "Sandgrown'uns".


          


          Early history


          A 12,000 year old animal skeleton (the Carelton Elk) found with barbed arrowheads near Blackpool Sixth Form College in 1970 provided the first evidence of humans living on the Fylde as far back as the Palaeolithic era. The Fylde was also home to a British tribe, the Setantii (the "dwellers in the water") a sub-tribe of the Brigantes, who from about AD80 were controlled by Romans from their fort at Dowbridge, Kirkham. During the Roman occupation the area was covered by oak forests and bog land.


          Some of the earliest villages on The Fylde, which were later to become part of Blackpool, were named in the Domesday Book in 1086. Many of them were Anglo-Saxon settlements. Some though were 9th and 10th century Viking place names. The Vikings and Anglo Saxons seem to have co-existed peacefully with some Anglo Saxon and Viking place names later being joined together - such as Layton-with-Warbreck and Bispham-with-Norbreck. Layton was controlled by the Butlers, Barons of Warrington from the 12th century.


          In medieval times Black Poole emerged as a few farmsteads on the coast within Layton-with-Warbreck. The name coming from "le pull" which was a stream that drained Marton Mere and Marton Moss into the sea close to what is now Manchester Square. The stream ran through peat lands which discoloured the water, and so the name for the area became Black Poole. In the 15th century the area was just called Pul. And a 1532 map calls the area "the pole howsys alias the north howsys.


          In 1602, entries in Bispham Parish Church baptismal register include both Poole and for the first time blackpoole. The first house of any substance, Foxhall, was built toward the end of the 17th century by Edward Tyldesley, the Squire of Myerscough, and son of the Royalist, Sir Thomas Tyldesley. An Act of Parliament in 1767 enclosed a common, mostly Sand Hills on the coast, that stretched from Spen Dyke southward. And plots of the land were allocated to landowners in Bispham, Layton, Great Marton and Little Marton. The same Act also provided for the layout of a number of long straight roads that would be built such as Lytham Road, St.Annes Road and Highfield Road.


          


          Taking the Cure


          By the middle of the 18th century, the practice of sea bathing to cure diseases was beginning to become fashionable among the wealthier classes, and visitors began making the arduous trek to Blackpool for that purpose. In 1781 Thomas Clifton and Sir Henry Hoghton built a private road to Blackpool, and a regular stagecoach service from Manchester and Halifax was established. A few amenities, including four hotels, an archery stall and bowling greens, were developed, and the town grew slowly. The 1801 census records the town's population at 473. The growth was accelerated by the actions of Henry Banks, often considered to be the Father of Blackpool. In 1819 he purchased the Lane Ends estate, including the Lane Ends Hotel and built the first holiday cottages. In 1837, his son-in-law Dr. John Cocker built Blackpools first assembly rooms, which still stand on the corner of Victoria Street and Bank Hey Street.


          


          Arrival of the railway


          The most significant event in the early growth of the town occurred in 1846, with the completion of a branch line to Blackpool from the main Preston and Wyre Joint Railway line from Preston to Fleetwood. Fleetwood declined as a resort, as its founder and principal financial backer, Peter Hesketh-Fleetwood went bankrupt. In contrast, Blackpool boomed. A sudden influx of visitors provided the motivation for entrepreneurs to build accommodations and create new attractions, leading to more visitors and a rapid cycle of growth throughout the 1850s and 1860s. In 1851 a Board of Health was formed. Gas lighting was introduced in 1852, and piped water in 1864. By 1851, the town's population was over 2500.


          The growth was intensified by the practice among the Lancashire cotton mill owners to close the factories for a week every year to service and repair machinery. These became known as Wakes Weeks. Each town's mills would close for a different week, allowing Blackpool to manage a steady and reliable stream of visitors over a prolonged period in the summer.


          In 1863, the North Pier was completed, rapidly becoming a centre of attraction for elite visitors. Central Pier was completed in 1868, with a theatre and a large open-air dance floor. The town expanded southward beyond what is today known as the Golden Mile, towards South Shore, and South Pier was completed in 1893, making Blackpool the only town in the United Kingdom with three piers. In 1878, the Winter Gardens complex opened, incorporating ten years later the Opera House theatre, said to be the largest in Britain outside of London.


          The town was granted a Charter of Incorporation as a Municipal borough in 1876. W.H. Cocker, son of Dr John Cocker, and therefore grandson of Henry Banks, was its first mayor. The town would become a County Borough in 1904.


          


          Electricity


          Much of Blackpool's growth and character from the 1870s on was predicated on the town's pioneering use of electrical power. In 1879, it became the first municipality in the world to have electric street lighting, as large parts of the promenade were wired. The lighting and its accompanying pageants reinforced Blackpool's status as the North's most prominent holiday resort, and its specifically working class character. It was the forerunner of the present-day Blackpool Illuminations. In 1885 one of the world's first electric tramways was laid down as a conduit line running from Cocker Street to Dean Street on the Promenade. The line was operated by the Blackpool Electric Tramway Company until 1892 when their lease expired and Blackpool Corporation took over running the line. A further line was added in 1895 from Manchester Square along Lytham Road to South Shore, and the line was extended north, first to Gynn Square in 1899, and then to Fleetwood. The tramway has remained in continuous service to this day.


          By the 1890s, the town had a population of 35,000, and could accommodate 250,000 holidaymakers. The number of annual visitors, many staying for a week, was estimated at three million. 1894 saw the opening of two of the town's most prominent buildings; the Grand Theatre on Church Street, and Blackpool Tower on the Promenade.


          The first decade of the new century saw the development of the Promenade as we know it today, and further development southwards beyond South Shore towards Harrowside and Squires Gate. The Pleasure Beach was first established about this time. Seasonal static illuminations were first set up in 1912, although due to World War I and its aftermath, they only enjoyed two seasons until they were re-introduced in 1925. The illuminations extended the holiday season into September and October.


          


          Towards the Present


          The inter-war period saw Blackpool attain pre-eminence as a holiday destination. By 1930, Blackpool claimed around seven million visitors per year, three times as many as its nearest British rivals, still drawn largely from the mill towns of East Lancashire and West Yorkshire. Stanley Park was laid out in 1920 and opened in 1926. The area round the park has become renowned for some of the most desirable residences in the area.
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          Blackpool was spared serious damage during World War II, and in the decade afterwards, it continued to attract more visitors, reaching a zenith of 17 million per year. However, several factors combined to make this growth untenable. The decline of the textile industry led to a de-emphasis of the traditional week-long break. The rise of package holidays sent many of Blackpool's traditional visitors abroad, where the weather was more reliably warm and dry, and improved road communications, epitomized by the construction of the M55 motorway in 1975, made Blackpool more feasible as a day trip rather than an overnight stay. The economy, however, remains relatively undiversified, and firmly rooted in the tourism sector.


          


          Local Government


          Though the Blackpool Urban Area extends beyond the statutory boundaries of Blackpool to encompass Fleetwood, Cleveleys, Thornton, Poulton-le-Fylde and Lytham St Anne's, Blackpool remains administratively separate.


          Between 1894 and 1974, Blackpool formed a county borough independent of the administrative county of Lancashire. With the passage of the Local Government Act 1972, Blackpool's county borough status was abolished and it was made part of the shire county of Lancashire. On April 1, 1998, however, Blackpool was made a unitary authority and re-formed as an autonomous local government unit. It remains part of Lancashire for ceremonial purposes however.


          As of 2008 Blackpool council is currently controlled by the Conservative party the largest party represented with 27 councillors and a governmental majority of 12. The Labour party with over 12 councillors and the Liberal democrats with just 3 the third and fourth largest parties represented respectively are currently in opposition.


          
            
              	Year

              	Conservatives

              	Labour

              	Liberal Democrats

              	
            


            
              	2008

              	27

              	12

              	3

              	
            

          


          Tourism
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          Blackpool is heavily dependent on tourism. In what is often regarded as its heyday (1900-1950), Blackpool thrived as the factory workers of northern England took their annual holidays there en masse. Any photograph from that era shows crowds of tourists on the beach and promenade. Blackpool was also a preferred destination of visitors from Glasgow and remains so to this day . Reputedly, the town still has more hotel and B&B beds than the whole of Portugal. The town went into decline when cheap air travel arrived in the 1960s and the same workers decamped to the Mediterranean coast resorts due to competitive prices and the more reliable weather. Today Blackpool remains the most popular seaside resort in the UK, however the town has suffered a serious drop in numbers of visitors which has fallen from 17 million in 1992 to 10 million today. Similarly Blackpool Pleasure Beach remains the country's most popular free attraction with 6 million visitors a year but has lost over a million visitors since 1998. Today, many visitors stay for the weekend rather than for a week at a time.
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          Conferences


          Outside the main holiday season, Blackpool's Winter Gardens routinely hosts major political and trade union conferences, ranging from that of the Conservative Party and the TGWU with thousands of delegates and visitors, to substantially smaller gatherings such as the CWU or NUS conferences.


          


          Entertainment


          Blackpool remains a summer entertainment venue, specialising in variety shows featuring entertainers such as Ken Dodd and Roy 'Chubby' Brown


          


          Events and festivals


          
            	Blackpool Dance Festival is a world famous annual ballroom dance competition of international significance:


            	Blackpool Illuminations consisting of a series of lighted displays and collages arranged along the entire length of the sea front, seven miles (11 km) in total, attract many visitors from late August to early November; a time when most British seaside resorts' holiday seasons have already ended. This results in some spectacular traffic snarl-ups as most people now view the lights from cars and coaches which crawl nose-to-tail along the whole length of the sea front, particularly so at weekends and during school holidays. Each season a famous person "flicks the switch" to turn the lights on in an opening night Switch on ceremony. Scottish actor David Tennant flicked the switch for the 2007 display on 31 August.

          


          


          Gay Blackpool


          Blackpool has often been described as the "gay capital of the North" (with Brighton often being described as "the gay capital of the South"). Historically, seaside resorts have been able to provide niches for minority groups. Blackpool, like other English resorts, has had a reputation for being a safe community for gay people. During the second world war, there was a proliferation of cafs, pubs and clubs where homosexual men could meet in Blackpool. In the 1990s, the town began to be promoted as a gay tourist destination.


          Blackpool contains several bars, pubs and nightclubs aimed at the LGBT community. These include Funny Girls (a burlesque cabaret showbar), FG2, the Flamingo, the Flying Handbag, Lucy's Two, Pepe's, Roxy's, Mardi Gras, Taboo and dtBar. There are two saunas catering for gay and bisexual men: Acqua Sauna Club and Honeycombe Sauna. The town had its first gay pride celebration in 2006.


          


          Nightlife


          Blackpool's modern night-life, like that of many other UK towns, has become increasingly dominated by "binge drinking". Blackpool has become a favoured destination for often roudy hen and stag parties (brides or bridegrooms-to-be and their friends) who roam the town's many bars and clubs getting increasingly drunk. Their behaviour and the character of the town at night is often claimed to have contributed to the decline of Blackpool as a family destination. Complaints have been raised from hotel and guest house owners keen to attract a more upmarket clientele.Such behaviour has also placed added strain on the town's emergency unit, based at the Victoria Hospital near Stanley Park. This is now one of busiest accident and emergency units in the country.


          


          Future


          Blackpool is continually striving to improve its position within today's tourist industry. One controversial proposal, which had the involvement of the local council, was to transform Blackpool into a casino resort along the lines of Las Vegas and Atlantic City, making it the centre point of gambling in the UK. However, Manchester was unexpectedly selected for the initial trial by the Government's Casinos Advisory Panel. Since this decision, Blackpool's council and MPs have lobbied Parliament extensively, claiming their bid was misunderstood. The local newspaper, the Blackpool Gazette, sent a petition signed by over 11,500 local residents and visitors demanding the decision be reconsidered. On 29 March 2007, the Advisory Panel's recommendations were approved by the House of Commons, but rejected by the House of Lords, meaning the bill must now be reconsidered by parliament. This has led many in the town to feel that Blackpool has been given a "second chance" to prove its' case, and as of April 2007, the town's representatives are still heavily lobbying parliament to award the casino to Blackpool.


          Other future projects include a 500 m scheme to build Storm City a proposed multi-themed indoor entertainment complex on a 30 acre site between Rigby Road and Central Drive. Storm City would house:


          
            	A 12,000 seated Arena


            	Four World Class hotels


            	Shopping areas


            	Five themed entertainment areas


            	Rooftop gardens


            	Blackpool's own version of the London Eye.

          


          In March 2007 Blackpool Council signed up to a three month deal to work exclusively with the developers of Storm City.


          A second scheme, which is primarily aimed at the local population, but will also benefit those holidaymakers travelling to the town by rail, named Talbot Gateway would be a 285 m Civic Quarter, for which International project management specialist AMEC has been chosen to transform what is at present a rundown area around Blackpool North railway station into a what Blackpool Council hope will be a world class gateway with new office and retail space as well as a public square, dubbed the Talbot Plaza. The development would be 'wrapped' around Blackpool North railway station so that rail passengers arrive at street level into the new plaza with views down to the seafront, making their arrival at Blackpool a much more pleasant experience that at present. The regeneration company behind much of the towns current and future development, ReBlackpool are working with Blackpool Council and AMEC to sort out the planning application.


          


          Landmarks & places of interest


          Blackpool boasts some important landmarks, most of which appeared originally as part of the flourishing tourist industry.


          


          Major attractions


          
            [image: Blackpool Tower, a Blackpool landmark.]

            
              Blackpool Tower, a Blackpool landmark.
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              Central Pier, Blackpool
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              Twin Climbing Towers, Blackpool Central
            

          


          
            	Blackpool Tower, opened in 1894; it has been a dominant landmark of the Blackpool skyline since that time. Inspired by the Eiffel Tower of Paris, France, it is 158 metres (518 ft 9 in) tall. Beneath the tower is a complex of leisure facilities, entertainment venues and restaurants, including the world famous Tower Ballroom and Tower Circus.

          


          
            	North Pier - The northernmost of Blackpool's three piers. It includes a small shopping arcade, a small tramway and the North Pier Theatre toward the end of the pier. The pier end also used to have a helicopter pad, but this was damaged at Christmas 1997 by a windstorm and it collapsed into the Irish Sea.

          


          
            	Central Pier - The middle pier, includes a large ferris wheel and shops.

          


          
            	South Pier - The southernmost pier. Almost directly opposite the Pleasure Beach, it houses a theme park.

          


          
            	Pleasure Beach Blackpool - a famous theme park. Rides include the Pepsi Max Big One, which was the world's fastest and tallest complete circuit rollercoaster between 1994 and 1996.

          


          
            	The Winter Gardens is a large entertainment and conference venue in the town centre. Includes the Opera House (one of the largest theatres in Europe), Pavilion Theatre, Empress Ballroom, Spanish Hall, Arena and Olympia.

          


          


          Other attractions


          
            	Beach - Stretching along the whole seafront. The main natural attraction for tourists.


            	Funny Girls - World Famous Drag Cabaret Burlesque Showbar, located on the North Shore.


            	Blackpool Zoo - provides a home to over 1500 animals from all over the world.


            	Grand Theatre - Victorian theatre designed by Frank Matcham. Also now known as the National Theatre of Variety.


            	Great Promenade Show - Series of modern artwork installations along Blackpool's South Promenade. Includes the Blackpool High Tide Organ an unusual musical monument which uses the movements of the sea to make music.


            	Louis Tussaud's Waxworks - Waxwork Museum, featuring models of celebrities, musicians, sports personalities and the famous Chamber of Horrors.


            	Doctor Who Exhibition The Biggest Doctor Who Exhibition in the UK - contains props and costumes from the long-running BBC TV series, including some from recently aired programmes.


            	Sandcastle Water Park (now known as Waterworld) - An indoor swimming pool with slides and waves. Next to the South Pier.


            	Stanley Park - Grade II Historic Park & Gardens with Golf Course, Cricket Club, Sports Arena, Lake, Art Deco Restaurant, Model Village, Gardens, etc.


            	Odeon Cinema - Situated on a multi-complex site, on Rigby Road, with 10 screens.


            	The Syndicate Superclub, holds just over 5,000 people.

          


          


          Tall Structures in Blackpool


          
            
              	Building

              	Height (ft)

              	Height (m)

              	Floors
            


            
              	Blackpool Tower

              	518

              	158

              	
            


            
              	Pepsi Max Big One

              	213

              	65

              	N/A
            


            
              	Walter Robinson Court

              	210

              	64

              	22
            


            
              	Ice Blast

              	210

              	64

              	N/A
            


            
              	Charles Court

              	150

              	46

              	16
            


            
              	Churchill Court

              	150

              	46

              	16
            


            
              	Elizabeth Court

              	150

              	46

              	16
            


            
              	Ashworth Court

              	150

              	46

              	16
            

          


          


          Transport


          


          Air


          Blackpool International Airport operates regular charter and scheduled flights throughout the UK and Europe. The airport is actually just over the borough boundary into Fylde Borough, although a proposal to reorganise Blackpool's borders would see the airport incorporated into Blackpool Borough. This airport which was formerly known as Blackpool Squires Gate Airport, is one of the oldest in the UK and has been in use as an airfield since 1909. Airlines serving Blackpool include Jet2 and Ryanair.


          In 1927 the local council announced that an aerodrome would be built near Stanley Park, which would become Blackpool Stanley Park Airport offering flights to the Isle of Man for 1.80. The airport was officially opened by then British Prime Minister, Ramsay MacDonald in 1931. However, with the opening of Squires Gate Airport a decision was made in 1936 by the Ministry of Transport to close the airport at Stanley Park. The airport closed a year later. During the Second World War the airport was used as a Royal Air Force training station, known as No. 3 School of Technical Training. The land that the airport stood on now covers Blackpool Zoo as well as a hotel and golf course. The hangars from the old airport are still in use as the elephant enclosure for the zoo.


          


          Bus and coach


          
            [image: Blackpool's Talbot Road bus station and multi-storey car park.]

            
              Blackpool's Talbot Road bus station and multi-storey car park.
            

          


          Busses and coaches are operated by:


          
            	Blackpool Transport operates the main bus services in and around Blackpool, under the operational name of Metro Coastlines.


            	Stagecoach operates the regional bus and coach services in and out of Blackpool, under the operational name of Stagecoach in Lancashire or Stagecoach Express.


            	National Express operates the main long distance coach services in and out of Blackpool.

          


          Facilities include -


          
            	Blackpool Talbot Road Bus Station which was the main town centre bus station, but is now used by Stagecoach and National Express services, and is officially called Blackpool National Express Coach Station. Blackpool Transport stopped using the bus station in the early 2000s after a disagreement with Blackpool Council regarding the state of the bus station building. Blackpool Transport now use Market Street and Corporation Street as their bus interchange which is located in the heart of the town centre.

          


          
            	Blackpool Lonsdale Road Coach Station the main coach station in Blackpool, is located in South Shore. This is mainly used by independent coach operators and also by some National Express services. The coach station has a cafe, shop and toilet facilities but is in a state of disrepair.

          


          
            	Blackpool Colosseum Bus & Coach Station was the main bus and coach station in South Shore. Located next to Blackpool Transport Headquarters, it was demolished to make way for a Somerfield supermarket.

          


          


          Railway


          Train operators serving Blackpool include:


          
            	Northern


            	TransPennine Express

          


          Stations in the town are, or were:


          
            	Blackpool North (originally Talbot Road)


            	Blackpool Pleasure Beach


            	Blackpool South (originally Waterloo Road)


            	Layton (originally Bispham)


            	Squires Gate (just outside the borough boundary but serving Blackpool International Airport)

          


          
            	Blackpool Central (originally Hounds Hill, closed 1964)


            	Burlington Road Halt (closed 1949)


            	South Shore (renamed Lytham Road 1903, closed 1916)

          


          Blackpool once had two railway termini with a total of over 30 platforms, mainly used by excursion traffic in the summer. Blackpool Central, close to Blackpool Tower, was closed in 1964, whilst Blackpool North was largely demolished and rebuilt as a smaller facility. The route of the former excursion line into Blackpool Central is now used as a link road from the M55 motorway to the town centre. The line into Blackpool via Lytham St Annes now has a station serving Blackpool Pleasure Beach but terminates at Blackpool South station. The line into North station is now the more important.


          


          Road


          The M55 motorway links the town to the national motorway network.


          


          Tram
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              A double-decker balloon tram on the promenade at Bispham
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              Tramway route
            

          


          Blackpool tramway runs from Starr Gate in Blackpool to Fleetwood and is the only surviving first-generation tramway in the United Kingdom (UK). The tramway dates back to 1885 and is one of the oldest electric tramways in the world. It is run by Blackpool Transport as part of the Metro Coastlines, owned by Blackpool Council. The tramway runs for 11 miles and carries 6,500,000 passengers each year.


          The tramway was for a long time the only working tramway in the United Kingdom (UK) outside of museums. It was also the UK's first electric system. However there are now a number of other tramways including Manchester Metrolink, South London Tramlink and Sheffield Supertram.


          On 1 February 2008 it was announced that the Government had agreed to a joint Blackpool Transport and Blackpool Council bid for funding toward the total upgrade of the track. The government will contribute 60.3M of the total 85.3 m cost. Both Blackpool Council and Lancashire County Council will each provide about 12.5M. The Government's decision means that the entire length of the tramway from Starr Gate to Fleetwood will be upgraded and also sixteen state-of-the-art trams will replace the current fleet.


          


          Filmography


          
            [image: View from the tower, looking south]

            
              View from the tower, looking south
            

          


          The resort is featured in the 1934 film Sing as We Go, starring Gracie Fields, as well as other cinema and TV productions, including Hindle Wakes (1952) and Funny Bones (1995) starring Lee Evans and Oliver Platt and directed by St. Annes born Peter Chelsom, as well as The Parole Officer (2001) starring Steve Coogan.


          The Japanese film Shall We Dance (1996) closes with a scene at the World Ballroom Dancing Championships in Blackpool. All the hair styling for the film was completed by Blackpool born and bred hairstylist Eileen Clough, who has been in the trade since the 1960s. In the Hollywood remake of the film (2004) Blackpool is mentioned but not shown. The remake was also directed by Peter Chelsom.


          Blackpool is the setting for Bhaji on the Beach (1993) directed by Gurinder Chadha. The film Like It Is (IMDB) (1998) directed by Paul Oremland was also partly filmed in Blackpool. The opening scenes were filmed in the Flamingo. The 2005 television comedy/thriller series Funland revolved around the fictionalized, seedier aspects of Blackpool.


          Rick Steves' Europe introduced the viewer to the resort, explaining the history and its attractions.


          The town also features heavily in the BBC television serial Blackpool starring David Morrissey, Sarah Parish and David Tennant, first broadcast in 2005 along with the one-off follow-up Viva Blackpool, broadcast in June 2006.


          


          Music


          Blackpool was notorious for having imposed an indefinite ban on the Rolling Stones from performing in the town in 1964 after a riot broke out among the audience who had found their performance suggestive during their concert at the Empress Ballroom. The ban was lifted forty-four years later in March 2008.


          The Jimi Hendrix - Experience video and DVD features concert footage of Hendrix's performance at Blackpool's Opera House in 1967.


          Sport


          


          Boxing


          The Tower Circus Arena held regular professional boxing shows for a number of years. However, for many years boxing shows have been few and far between in the town, with events being promoted on an irregular basis including one in 2005 at the Hilton hotel. However, on 16 February 2008 professional boxing returned to the 2,000 capacity Tower Circus Arena. The show is to be filmed by Manchester television company Channel M for screening on 1 March.


          


          Cricket


          Blackpool Cricket Club. They last won the League Cup in 2005, and were National Champions in 1990. Also between 1973-1996, they won the Lancashire Cup on eight occasions and were League Champions fourteen times. Their home is in the grounds of Stanley Park.


          


          Football


          Blackpool Football Club, also sometimes known as the Seasiders or the Tangerines, is the town's professional football club. Their most notable achievement was winning the 1953 FA Cup Final.


          


          The club's stadium is Bloomfield Road, which is currently being redeveloped and modernised in stages.


          Several professional footballers were either born in the town or have lived there. These include:


          
            	Jimmy Armfield - former captain of Blackpool and England; still lives in the town.


            	Dave Durie - born in the town; played over 300 league games for Blackpool in the 1950s and '60s.


            	George Eastham - born in the town.


            	Herbert Jones - born in the town; later won six caps for England.


            	Matty Kay - born in the town; youngest player to make Blackpool F.C.'s first team.


            	Gavin McCann - born in the town.


            	Joe Smith - Blackpool F.C.'s longest-serving manager; lived and died in the town.

          


          Other football clubs in Blackpool:


          
            	Blackpool Mechanics Football Club. Also sometimes known as the "Mechs". Their home ground is Jepson Way.

          


          
            	Blackpool Wren Rovers Football Club. Their home ground is Bruce Park.

          


          
            	Blackpool Wren Rovers Ladies Football Club.

          


          
            	Squires Gate Football Club. Their home ground is School Road.

          


          


          Rugby League


          Blackpool Panthers Rugby League Football Club. Their home ground is Woodlands Memorial Ground in the neighbouring town of Lytham St Annes, which is also the home to Fylde Rugby Union Football Club


          


          Rugby Union


          Blackpool Rugby Union Football Club. Their home ground is Norbreck Rugby Ground.


          


          Religion


          Christianity


          Blackpool has a number of Christian churches. As well as eighteen Church of England and ten Roman Catholic churches there are also four Baptist, one Bible-Pattern Church Fellowship, one Christadelphian two Congregationalist, ten Methodist, one Elim Pentecostal, one Christian Scientist, one Unitarian and three United Reformed churches as well as two Salvation Army halls.


          Other christian groups in the town include Blackpool Christian Centre, Blackpool Community Church, Kings Christian Centre, Liberty Church, part of the LGBT Christian Community connected to the Metropolitan Community Church and New Life Community Church.


          Buddhism


          The Keajra Kadampa Buddhist Centre is a residential Buddhist centre located in North Shore. A member of the New Kadampa Tradition - International Kadampa Buddhist Union.


          Islam


          The Central Mosque and Islamic Community Centre is located on Revoe Street providing prayer facilities for local Muslims as well as a community centre with kitchen and classrooms where Islamic education is taught to children.


          Hinduism


          Fylde Coast Hindu Society meet on the last Sunday each month.


          Humanist


          The Lancashire Secular Humanist group, based in Blackpool.


          Jainism


          There is a local Jain group in Blackpool.


          Judaism


          The Blackpool Reform Jewish Congregation is located on Raikes Parade with a synagogue hall and classroom facilities; a purpose built sanctuary hall and assembly room. Blackpool United Hebrew Congregation is located on Leamington Road with a synagogue hall and community centre.


          Mormonism


          Church of Jesus Christ of Latter-Day Saints, Blackpool chapel.


          Religious Society of Friends


          The Quaker Friends meeting house is located on Raikes Parade with two meeting rooms.


          Sikhism


          There is a local group in Blackpool to cater for the small local Sikh community.


          Spiritualism


          Albert Road Spiritualist Church is located on Albert Road.


          Blackpool Faith Forum


          The Blackpool Faith Forum was established in 2001 in conjunction with Blackpool Council to provide interfaith dialogue between the various faith groups in the town, to raise awareness of the various faiths in the town and to promote a multifaith community. It is linked to the Interfaith Network of UK. In February 2007 a youth forum was established, Blackpool Faith Forum for Youth (BIFFY).


          


          Shipwrecks


          The coastline around Blackpool has been a graveyard to a number of vessels over the years. The most recent occurrence has been the grounding of the Riverdance in January, 2008. Famously, in 1897, HMS Foudroyant, Nelson's flagship prior to HMS Victory, was grounded close to North Pier in a storm.


          


          Areas, districts and estates


          
            
              	
                
                  	Anchorsholme


                  	Bispham


                  	Bloomfield


                  	Brunswick


                  	Churchtown


                  	Claremont


                  	Common Edge


                  	Devonshire


                  	Grange Park


                  	Great Marton


                  	Great Marton Moss


                  	Great Marton Moss Side


                  	Hawes Side

                

              

              	
                
                  	Highfurlong


                  	Hoohill


                  	Layton


                  	Little Bispham


                  	Little Carleton


                  	Little Marton Moss Side


                  	Little Norbreck


                  	Marton


                  	Marton Fold


                  	Mereside


                  	Moor Park


                  	Norbreck

                

              

              	
                
                  	North Shore


                  	Palatine


                  	Queenstown


                  	Revoe


                  	South Shore


                  	Squires Gate


                  	Stanley Park


                  	Walker's Hill


                  	Warbreck


                  	Waterloo


                  	Whiteholme

                

              

              	
            

          


          


          Notable people


          Blackpool has been the birthplace and home to many famous people, including:


          
            	Ian Anderson - musician Jethro Tull


            	Jo Appleby - soprano singer with Amici Forever


            	Pat Astley - actress and porn star


            	David Atherton - conductor


            	David Ball - musician ( Soft Cell)


            	Zo Ball - English TV and radio presenter


            	Ronnie Baxter - Darts player


            	Lennie Bennett - comedian


            	Charlie Cairoli - famous clown, born in Milan but became famous in Blackpool where lived from 1939 to his death in 1980


            	George Carman - barrister


            	Frank Carson - comedian


            	Violet Carson - Coronation Street actress who played the part of Ena Sharples.


            	Ronnie Clayton - British Featherweight Boxing Champion 1947-54, twice Lonsdale Belt winner


            	Jimmy Clitheroe - British comedy actor, lived most of his life in North Shore, Blackpool, where he died in 1973


            	Jenna-Louise Coleman - Emmerdale actress (Jasmine Thomas)


            	Alistair Cooke - journalist and commentator


            	Steve Croft - cricketer


            	Raine Davison - actress


            	John Evan - musician Jethro Tull


            	Dan Forshaw - Jazz musician


            	Jeffrey Hammond - musician Jethro Tull


            	Roy Harper - musician


            	Barney Harwood - TV presenter


            	Edwin Hughes - ("Balaclava Ned") (1830-1927), the last survivor of the Charge of the Light Brigade at Balaklava in the Crimea lived in Blackpool and is buried there.


            	John Inman - actor


            	Augustus Kenderdine - landscape and portrait painter


            	Cynthia Lennon - wife of John Lennon


            	Jacqueline Leonard - actress


            	Ian Levine - songwriter


            	Syd Little - comedian, Little and Large


            	Brian London - boxer


            	Joe Longthorne - singer


            	Chris Lowe - musician - ( Pet Shop Boys)


            	Nick McCarthy - musician ( Franz Ferdinand)


            	Stacey McClean - singer S Club 8


            	Vic McGlynn - radio presenter


            	John Mahoney - actor ( Frasier)


            	Pauline Moran - actress


            	Janet Munro - actress


            	Graham Nash - ( The Hollies, Crosby, Stills & Nash (and Young))


            	Bernadette Nolan - singer and actress


            	Coleen Nolan - singer and TV presenter


            	Chris Patten - politician and former Hong Kong governor


            	Daryl Peach - World Pool Champion


            	Jodie Prenger - singer and actress


            	Maddy Prior - singer ( Steeleye Span)


            	Peter Purves - TV presenter


            	William Regal - ( WWE wrestler)


            	John Robb - musician ( Goldblade), presenter, music critic


            	Nikki Sanderson - actress Coronation Street


            	Michael Smith - Nobel Prize-winning chemist


            	Robert Smith - musician ( The Cure)


            	Andy Summers - musician ( The Police)


            	Frank Swift - footballer ( Manchester City and England)


            	David Thewlis - actor ( Remus Lupin in the Harry Potter film series)


            	Ricky Tomlinson - actor (Jim Royle in The Royle Family)


            	Roger Uttley - rugby union player


            	Daniel Whiston - ice skater ( Dancing on Ice)


            	Shelly Woods - elite wheelchair athlete

          


          


          Twin town


          Blackpool is twinned with:


          
            	[image: Flag of Germany] Bottrop, Germany

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Blackpool"
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              	Conservation status
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                  Critically Endangered( IUCN 2.3)
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Mammalia

                  


                  
                    	Order:

                    	Perissodactyla

                  


                  
                    	Family:

                    	Rhinocerotidae

                  


                  
                    	Genus:

                    	Diceros

                  


                  
                    	Species:

                    	D. bicornis

                  

                

              
            


            
              	Binomial name
            


            
              	Diceros bicornis

              Linnaeus, 1758
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              	Subspecies
            


            
              	
                Diceros bicornis michaeli

                Diceros bicornis longipes

                Diceros bicornis minor

                Diceros bicornis bicornis

              
            

          


          The Black Rhinoceros (Diceros bicornis), also colloquially Black Rhino, is a mammal in the order Perissodactyla, native to the eastern and central areas of Africa including Kenya, Tanzania, Cameroon, South Africa, Namibia and Zimbabwe. Although the Rhino is referred to as black, it is actually more of a grey/brown/white colour in appearance.


          The name of the species was chosen to distinguish it from the White Rhinoceros (Ceratotherium simum). This is misleading, as those two species are not really distinguishable by colour. The word white in the name "White Rhinoceros" derives from the Afrikaans word for "wide" rather than the colour white.


          The World Conservation Union (IUCN) announced on 7 July 2006 that one of the four subspecies, the West African Black Rhinoceros (Diceros bicornis longipes), has been tentatively declared as extinct.


          About 3600 Black Rhinoceros exist in the world.


          


          Taxonomy and naming


          There are four subspecies of the black rhinoceros:


          
            	South-central (Diceros bicornis minor) which are the most numerous, and once ranged from central Tanzania south through Zambia, Zimbabwe and Mozambique to northern and eastern South Africa.


            	South-western (Diceros bicornis bicornis) which are better adapted to the arid and semi-arid savannas of Namibia, southern Angola, western Botswana and western South Africa.


            	East African (Diceros bicornis michaeli) which had a historic distribution from south Sudan, Ethiopia, Somalia down through Kenya into north-central Tanzania. Today, its range is limited primarily to Tanzania.


            	West African (Diceros bicornis longipes) is an extinct subspecies. Historically, it once occurred across most of the west African savanna. Until recently, only a few individuals survived in northern Cameroon, but on July 8, 2006 the World Conservation Union declared the subspecies to be tentatively extinct.

          


          


          Description


          An adult Black Rhinoceros stands 140170 cm (57.963 inches) high at the shoulder and is 3.3-3.6 m (10.811.8 feet) in length. An adult weighs from 800 to 1364 kg (1,760 to 3,000 lb), but sometimes grows up to 1818 kg (4,000 lb), The females are smaller than the males. Two horns on the skull are made of keratin with the larger front horn typically 50 cm long, exceptionally up to 140 cm.


          
            [image: Black rhino grazing.]

            
              Black rhino grazing.
            

          


          The longest known horn measured nearly 5 feet in length. Sometimes, a third smaller horn may develop. These horns are used for defense, intimidation, and digging up roots and breaking branches during feeding. Skin color depends more on local soil conditions and the rhinoceros' wallowing behavior than anything else, so many black rhinos are typically not truly black in colour. The Black Rhino is much smaller than the White Rhino, and has a long, pointed, and prehensile upper lip, which it uses to grasp leaves and twigs when feeding. White Rhinoceros have square lips used for eating grass. The Black Rhinoceros can also be recognized from the White Rhinoceros by its smaller skull and ears. Black Rhinoceros also do not have a distinguishing shoulder hump like the White Rhinoceros.


          Their thick layered skin protects the rhino from thorns and sharp grasses. Their skin harbors many external parasites, such as crabs, which are eaten by oxpeckers and egrets that live with the rhino. They have terrible eyesight, relying more on hearing and smell. They have large ears that rotate much like satellite dishes to detect any sound and a large nose that has an excellent sense of smell to detect predators.


          


          Distribution
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              Black rhino grazing.
            

          


          For most of the 20th century the continental black rhino was the most numerous of all rhino species. Around 1900 there were probably several hundred thousand living in Africa. During the later half of the 20th century their number severely reduced from an estimated 70,000 in the late 1960s to only 10,000 to 15,000 in 1981. In the early 1990s the number dipped below 2500, and in 2004 it was reported that only 2,410 black rhinos remained. According to the International Rhino Foundation, the total African population has since then slightly recovered to 3,610 by 2003. According to a July 2006 report by the World Conservation Union, a recent survey of the West African Black Rhino, which once ranged across the savannahs of western Africa but had dropped to just 10, concluded the subspecies to be extinct. The northern white is soon to join the western black rhino on the extinction list as its last noted numbers were as few as 4. The only rhino that has recovered somewhat from the brink of extinction is the southern white whose numbers now are estimated around 14,500, up from fewer than 50 in the first decade of the 20th Century. The Black Rhinoceros has been pushed to the brink of extinction by illegal poaching for their horn and by loss of habitat. The horn is used in traditional Chinese medicine, and is said by herbalists to be able to revive comatose patients and cure fevers. The purported effectiveness of the use of rhino horn in treating any illness has not been confirmed by medical science. In June of 2007, the first-ever documented case of the medicinal sale of black rhino horn in the United States (confirmed by genetic testing of the confiscated horn) occurred at a Traditional Chinese Medicine supply store in Portland, Oregon's Chinatown. It is used in the Middle East to make ornately carved handles for ceremonial daggers called jambiyas. Demand for these exploded in the 1970s causing the Black Rhinoceros population to decline 96% between 1970 and 1992.


          


          Behaviour and ecology


          The Black Rhinoceros is a herbivorous browser that eats leafy plants, branches, shoots, thorny wood bushes and fruit. Their diet helps to reduce the amount of woody plants which results in more grasses growing for the benefit of other animals. Its been known to eat up to 220 different species of plant. It can live up to 5 days without water during drought. Black Rhinos live in primarily grasslands, savannahs and tropical bushland habitats.


          They browse for food in the morning and evening. In the hottest part of the day they are most inactive spent resting, sleeping and wallowing in the mud. Wallowing is an essential part of all rhino species lives. It helps cool down their body temperature during the day and protects against parasites. If mud is not available they will resort to wallowing in dust. Drinking water is most commonly done towards the afterhours.


          Solitary animals with the exception of coming together to mate, mothers and calfs will sometimes congregate in small groups for short periods of time. Males are not as sociable as females, although they will sometimes allow the presence of other rhinos. They are not very territorial and often intersect other rhino territories. Home ranges vary depending on season and the availability of food and water. Generally they have smaller home ranges and larger density in habitats that have plenty of food and water available, and vice versa if resources are not readily available. In the Serengeti home ranges are around 43 to 133 km, while in the Ngorongoro it is between 2.6 to 44 km. Black Rhinos have also been observed to have a certain area they tend to visit and rest frequently called "houses" which are usually on a high ground level.


          The Black Rhino has a reputation for being extremely aggressive. They attack out of fear, confusion and panic. Due to their very poor eyesight they will charge if they sense a threat. They have even been observed to charge tree trunks and termite mounds. Black Rhinoceros are not very aggressive towards others of their species, usually only bluffing aggression. Males will fight sometimes by pushing head to head or horn jousting. They usually avoid other males when possible. Females are not aggressive towards each other. Despite their aggression, adult Black Rhinos have no natural predators, outside of an unverified incident of a huge nile crocodile taking down one.


          Black Rhinoceros follow the same trails as elephants use to get from foraging areas to water holes. They also use smaller trails when they are browsing. They are very fast and can get up to speeds of 35 miles per hour (56kph) running on their toes.


          


          Communication


          Many forms of communication are exhibited by these animals. Due to their bad eyesight and solitary nature, scent marking is often used to identify other Black Rhinos. Urine spraying occurs on trees and bushes, around water holes and feeding areas. Females urine spray more often when receptive for breeding. Defecation occurs in the same spot used by many different rhinos found around feeding stations, watering tracks, and other areas. These are very important for identifying each other. Coming upon these spots, rhinos will smell to see who is in the area and add their own marking. Less commonly they will rub their head or horn against tree trunks to scent mark.


          Different types of complex vocalizations have also been observed. Growls and trumpets may be used during a fight. A long snort indicates anger, while sneeze-like calls are used as an alarm to danger. Short snorts with pricked ears and wrinkled nostrils are a startled reaction to a newcomer. A high-pitched wonk has been described for when they are fearful. Even worse is a high-pitched scream observed in times of terror. "Mmwonk", a deep, resonant sound is a sign of contentment. Squeak, done with different tones and intonations can mean "I'm lost", "Where are you?", "I'm over here", and other emotions that are not yet understood. Breathing speeds can be used to communicate greetings, anxiety, and reassurance. A puffing snort is a common greeting when males and females encounter one another.


          Body language is the least important of Black Rhinoceros communications. A bull will sometimes display an aggressive ritual towards a potential rival. They will smell, spray repeatedly, scrape, trample, and bash with their heads in bushes. They may also snort in an attack posture. When their tail is up, it may indicate one of several things: curiosity, alarm, or sexual receptivity. Erect ears also indicate curiosity, though flat ears express anger.


          


          Reproduction
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              Black Rhino in Zrich zoo.
            

          


          The adults are solitary in nature, coming together only for mating. Mating does not have a seasonal pattern but births tend to be towards the end of the rainy season in drier environments.


          When in season the females will scrape their vaginas more vigorously with dung piles. Males following females that are in season will follow her; when she defecates he will scrape and spread the dung, making it more difficult for any other adult males to pick up her scent trail.


          Courtship behaviors before mating include snorting and sparring with the horns among males. Another courtship behaviour is called bluff and bluster, where the rhino will snort and swing its head from side to side aggressively before running away repeatedly. Breeding pairs stay together for 23 days and sometimes even weeks. They mate several times a day over this time and copulation lasts for a half an hour.


          The gestation period is 15 to 16 months. The single calf weighs about 3550 kg at birth, and can follow its mother around after just three days. Weaning occurs at around 2 years of age for the offspring. The mother and calf stay together for 23 years until the next calf is born; female calves may stay longer, forming small groups. The young are occasionally taken by hyenas and lions. Sexual maturity is reached from 57 years old for females, and 78 years for males. The life expectancy in natural conditions (without poaching pressure) is from 35  50 years.
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          The Black Robin or Chatham Island Robin (Petroica traversi) is an endangered bird from the Chatham Islands off the east coast of New Zealand. It is closely related to the New Zealand Robin (P. australis).


          


          Description


          Petroica traversi is a sparrow-sized bird. Its plumage is almost entirely brownish-black, unlike its mainland counterparts, and as it evolved in the absence of mammalian predators, its flight capacity is somewhat reduced.


          


          Conservation


          In the early 1980s only five Black Robins survived on Little Mangere Island but were saved from extinction by Don Merton and his Department of Conservation team, and by "Old Blue", the last remaining female. The remaining birds were moved to Mangere Island. They increased the annual output of Old Blue (and later other females) by removing the first clutch over every year and placing the eggs in the nest of the Chatham race of the Tomtit, a technique known as cross-fostering. The Tomtits raised the first brood, and the Black Robins, having lost their eggs, relaid and raised another brood.


          All of the surviving black robins are descended from "Old Blue", unfortunately giving little genetic variation among the population and creating an extreme population bottleneck. Interestingly, this seems to have caused no inbreeding problems, leading to speculation that the species has passed through several such population reductions in its evolutionary past and thus losing any alleles that could cause deleterious inbreeding effects. It was generally assumed that the minimum viable population protecting from inbreeding depression was around 50 individuals, but this is now known to be an inexact average, with the actual numbers being below 10 in rapidly-reproducing small-island species such as the Black Robin, to several hundred in long-lived continental species with a wide distribution (such as elephants or tigers).


          The species is still endangered, but now numbers around 250 individuals in populations on Mangere Island and South East Island. Ongoing restoration of habitat and eradication of introduced predators is being undertaken so that the population of this and other endangered Chatham endemics can be spread to several populations, decreasing the risk of extinction by natural disasters or similar stochastic events.


          The binomial commemorates the New Zealand botanist Henry H. Travers (18441928).
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          The Black Sea is an inland sea between southeastern Europe and the Anatolian peninsula (Turkey) and is ultimately connected to the Atlantic Ocean via the Mediterranean and Aegean Seas and various straits. The Bosporus strait connects it to the Sea of Marmara, and then the long island-bound strait of the Dardanelles connects it to the Aegean Sea region of the Mediterranean. These waters separate eastern Europe and western Asia. The Black Sea also connects to the Sea of Azov by the Strait of Kerch.


          The Black Sea has an area of 436,400 km (168,495 sqmi), and a maximum depth of 2,200m (7,200ft).) The Black Sea forms in an east-west trending elliptical depression which lies between Bulgaria, Georgia, Romania, Russia, Turkey, and Ukraine. It is constrained by the Pontic mountain range to the south, the Caucasus mountain range to the east and features a wide shelf to the north-west.


          Important cities along the coast include: Constanţa (306,000 with a metro of 550,000), Istanbul (11,372,613), Odessa (1,001,000), Mangalia (41,153), Burgas (229,250), Varna (357,752 with a metro of 416,000), Kherson (358,000), Sevastopol (379,200), Yalta (80,552), Kerch (158,165), Novorossiysk (281,400), Sochi (328,809), Sukhumi (43,700), Năvodari (34,669), Poti (47,149), Batumi (121,806), Trabzon (275,137), Samsun (439,000) Ordu (190,143) and Zonguldak (104,276).


          The Black Sea has a positive water balance, which results in a net outflow of water 300km per year through the Bosphorus into the Aegean Sea (part of the Mediterranean Sea). Mediterranean water flows into the Black Sea as part of a 2-way hydrological exchange. The Black Sea outflow is less saline and cool, therefore floats over the warm, relatively more saline Mediterranean inflow. The Black Sea also receives river water from large Eurasian fluvial systems to the north of the Sea, of which the Don, Dniester and Danube are the most significant.


          In the past, the water level has varied significantly. Depending on the water level in the basin, more of less of the surrounding shelf and associated aprons are aerially exposed. At certain critical depths, it is possible for connections with surrounding water bodies to become established. It is through the most active of these connective routes, the Turkish Straits System (TSS), that the Black Sea joins the global ocean system. When this hydrological link not present, the Black Sea is a lake, operating independently of the global ocean system. Currently the Black Sea water level is relatively high, thus water is being exchanged with the Mediterranean. The TSS connects the Black and Aegean Seas and comprises the Strait of Bosphorus Strait (Strait of Istanbul), the Marmara sea and the Strait of Dardanelles (Strait of Canakkale). The Black Sea also connects to the Sea of Azov via the Strait of Kerch


          


          Name


          Modern names of the Sea are equivalents of the English name, "Black Sea", including Greek Mavri Thalassa (ύ ά), Bulgarian Cherno more (Черно море), Georgian Shavi zghva (შავი ზღვა), Laz Ucha Zuğa, or simply Zuğa 'Sea', Romanian Marea Neagră, Russian Chornoye more (Чёрное море), Turkish Karadeniz, Ukrainian Chorne more (Чорне море), Ubykh /ʃʷaʤa/. This name cannot be traced to an earlier date than the thirteenth century, but there are indications that it may be considerably older.
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          Strabo's Geography (1.2.10) reports that in antiquity, the Black Sea was often just called "the Sea" (ho pontos). For the most part, Graeco-Roman tradition refers to the Black Sea as the 'Hospitable sea', Euxeinos Pontos (ὔ ό). This is a euphemism replacing an earlier 'Inhospitable Sea', Pontos Axeinos, first attested in Pindar (early fifth century BCE,~475 BC). Strabo (7.3.6) thinks that the Black Sea was called "inhospitable" before Greek colonization because it was difficult to navigate, and because its shores were inhabited by savage tribes; and that the name was changed to "hospitable" after the Milesians had colonized, making it part of Greek civilization. It is also possible that the name Axeinos arose by popular etymology from a Scythian Iranic axaina- 'unlit,' 'dark'; the designation "Black Sea" may thus date from Antiquity. The reason for the name may be an ancient assignment of colours to the direction of the compass  black referring to the north, and red referring to the south. Herodotus on one occasion uses Red Sea and Southern Sea interchangeably.


          Another possible explanation comes from the colour of the Black Sea's deep waters. Being further north than the Mediterranean Sea and much less saline, the microalgae concentration is much richer, causing the dark colour. Visibility in the Black Sea is on average approximately five meters (5.5 yd), as compared to up to thirty-five meters (38yd) in the Mediterranean.


          One Bulgarian understanding of the name is that the sea used to be quite stormy. Some sources stipulate that it goes back to the time of Noah's Ark. The Black Sea deluge theory is based on that idea.


          In naval science, the Black Sea is thought to have received its name because of its hydrogen sulfide layer that begins about 200 meters below the surface, and supports a unique microbial population which produces black sediments probably due to anaerobic methane oxidation.


          


          Geology and bathymetry
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          The geological origins of the basin can be traced back to two distinct relict back-arc basins which were initiated by to the splitting of an Albian volcanic arc and the subduction of both the Paleo-and Neo- Tethys Oceans, but the timings of these events remain controversial . Since its initiation, compressional tectonic environments led to subsidence in the basin, interspersed with extensional phases resulting in large-scale volcanism and numerous orogenies, causing the uplift of the Great Caucasus, Pontides, Southern Crimea and Balkanides mountain ranges. The ongoing collision between the Eurasian and African plates and westward escape of the Anatolian block along the North and East Anatolian Faults dictates the current tectonic regime , which features enhanced subsidence in the Black Sea basin and significant volcanic activity in the Anatolian region . It is these geological mechanisms which, in the long term, have caused the periodic isolations of the Black Sea from the rest of the global ocean system.


          The modern basin is divided into 2 sub-basins by a convexity extending south from the Crimean Peninsula. The large shelf to the north of the basin is up to 190 km wide, and features a shallow apron with gradients between 1:40 and 1:1000. The southern edge around Turkey and the western edge around Georgia, however, are typified by a shelf that rarely exceeds 20 km in width and an apron that is typically 1:40 gradient with numerous submarine canyons and channel extensions. The Euxine abyssal plain in the centre of the Black Sea reaches a maximum depth of 2,206 m just south of Yalta on the Crimean Peninsula .


          The littoral zone of the Black Sea is often referred to as the Pontic littoral.


          


          Hydrology and hydrochemistry
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              Satellite view of the Black Sea, taken by NASA MODIS.
            

          


          The Black Sea is the worlds largest meromictic basin where the deep waters do not mix with the upper layers of water that receive oxygen from the atmosphere. As a result, over 90% of the deeper Black Sea volume is anoxic water. The current hydrochemical configuration is primarily controlled by basin topography and fluvial inputs, which result in a strongly stratified vertical structure and a positive water balance. The upper layers are generally cooler, less dense and less salty than the deeper waters, as they are fed by large fluvial systems, whereas the deep waters originate from the warm, salty waters of the Mediterranean. This influx of dense water from Mediterranean is balanced by an outflow of fresher Black Sea surface-water into the Marmara Sea, maintaining the stratification and salinity levels.


          The surface water has an average salinity of 18 to 18.5 parts per thousand (compared to 30 to 40 for the oceans) and contains oxygen and other nutrients required to sustain biotic activity. These waters circulate in a basin-wide cyclonic shelfbreak gyre known as the Rim Current which transports water round the perimeter of the Black Sea. Within this feature, two smaller cyclonic gyres operate, occupying the eastern and western sectors of the basin. Outside the Rim Current, numerous quasi-permanent coastal eddies are formed due to upwelling around the coastal apron and wind curl mechanisms. The intra-annual strength of these features is controlled by seasonal atmospheric and fluvial variations. The temperature of the surface waters varies seasonally from 8 C (46 F) to 30C (86F).


          Directly beneath the surface waters the Cold Intermediate Layer (CIL) is found. This layer is composed of cool, salty surface waters, which are the result of localised atmospheric cooling and decreased fluvial input during the winter months. The production of this water is focussed in the centre of the major gyres and on the NW shelf and as the water is not dense enough to penetrate the deep waters, isopycnal advection occurs, dispersing the water across the entire basin. The base of the CIL is marked by a major thermocline, halocline and pycnocline at ~100-200 m and this density disparity is the major mechanism for isolation of the deep water.


          Below the pycnocline, salinity increases to 22 to 22.5ppt and temperatures rise to around 8.5C (47.3F). The hydrochemical environment shifts from oxygenated to anoxic, as bacterial decomposition of sunken biomass utilises all of the free oxygen. Certain species of extremophile bacteria are capable of using sulfate (SO42) in the oxidation of organic material, which leads to the creation of hydrogen sulfide (H2S). This enables the precipitation of sulfides such as the iron sulphides pyrite, greigite and iron monosulphide, as well as the dissolution of carbonate matter such as calcium carbonate (CaCO3), found in shells. Organic matter, including anthropogenic artefacts such as boat hulls, are well preserved. During periods of high surface productivity, short-lived algal blooms form organic rich layers known as sapropels. Scientists have reported an annual phytoplankton bloom that can be seen in many NASA images of the region.


          The anoxic layer could pose a threat to people in the event of a small asteroids impact into the Black Sea. Recently modelling shows there is a significant threat to life for people living on the Black Sea coast.


          


          Ecology


          The Black Sea supports a complex ecology in its upper waters, characterised by quasi- endemic species which thrive in the fresher surface waters, as well as cosmopolitan stenohaline and euryhaline species. The fluvial systems draining Eurasia and central Europe introduce large volumes of nutrients in the Black Sea, but distribution of these nutrients is controlled by the degree of physiochemical stratification, which is in turn dictated by seasonal physiographic development. Phytoplankton blooms occur in surface waters throughout the year, most reliably in the form of a Diatom bloom during March. However, subsurface productivity is limited by nutrient availability, as the anoxic bottom waters act as a sink for reduced nitrate, in the form of ammonia. Some chemosynthetic productivity occurs in the bottom waters, estimated at ~10% of photosynthetic productivity.


          


          Climatic Setting


          Short-term climatic variation in the Black Sea region is significantly influenced by the operation of the North Atlantic Oscillation (NAO), which is a term used to describe the climatic mechanisms resulting from the interaction between the north Atlantic and mid-latitude air masses . While the exact mechanisms causing the NAO remain unclear , it is thought the climate conditions established in western Europe mediate the heat and precipitation fluxes reaching Central Europe and Eurasia, regulating the formation of winter cyclones, which are largely responsible for regional precipitation inputs and influence Mediterranean Sea Surface Temperatures (SST's) . The relative strength of these systems also limits the amount of cold air arriving from northern regions during winter . Other influencing factors include the regional topography, as depressions and storms systems arriving from the Mediterranean are funneled through the low land around the Bosphorus, Pontic and Caucasus mountain ranges acting as wave guides, limiting the speed and paths of cyclones passing through the region


          


          Mediterranean connection during the Holocene


          
            [image: The Bosporus, taken from the ISS.]

            
              The Bosporus, taken from the ISS.
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          While it is agreed that the Black Sea has been a freshwater lake (at least in upper layers) with a considerably lower level during the last glaciation, its post glacial development into a marine sea is still a subject of intensive study and debate. There are catastrophic scenarios such as put forward by William Ryan (geologist) and Walter Pitman as well as models emphasizing a more gradual transition to saline conditions and transgression in the Black Sea.


          They are based on different theories about the level the freshwater lake had reached by the time the Mediterranean Sea was high enough to flow over the Dardanelles and the Bosporus. On the other hand, a study of the sea floor on the Aegean side shows that in the 8th millennium BC there was a large flow of fresh water out of the Black Sea.


          In a series of expeditions, a team of marine archaeologists led by Robert Ballard identified what appeared to be ancient shorelines, freshwater snail shells, drowned river valleys, tool-worked timbers, and man-made structures in roughly 300feet (91m) of water off the Black Sea coast of modern Turkey. Radiocarbon dating of freshwater mollusc remains indicated an age of about seven thousand years.


          


          Deluge theory


          In 1997, William Ryan and Walter Pitman from Columbia University published a theory according to which a massive flood through the Bosporus occurred in ancient times. They claim that the Black and Caspian Seas were vast freshwater lakes, but then about 5600 BC, the Mediterranean spilled over a rocky sill at the Bosporus, creating the current communication between the Black and Mediterranean Seas. Subsequent work has been done both to support and to discredit this theory, and archaeologists still debate it. This has led some to associate this catastrophe with prehistoric flood myths.


          


          History
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          The Black Sea was a busy waterway on the crossroads of the ancient world: the Balkans to the West, the Eurasian steppes to the north, Caucasus and Central Asia to the East, Asia Minor and Mesopotamia to the south, and Greece to the south-west. The oldest processed gold in the world, arguably left by Old Europeans, was found in Varna, and the Black Sea was supposedly sailed by the Argonauts. The land at the eastern end of the Black Sea, Colchis, (now Georgia), marked for the Greeks an edge of the known world. The steppes to the north of the Black Sea have been suggested as the original homeland ( Urheimat) of the speakers of the Proto-Indo-European language, (PIE) the progenitor of the Indo-European language family, by some scholars (see Kurgan; others move the heartland further east towards the Caspian Sea, yet others to Anatolia). Numerous ancient ports line Black Sea's coasts, some older than the pyramids.


          Ancient trade routes in the region are currently being extensively studied by American, Bulgarian, and other scientists. It is widely believed that the Black Sea is packed with archaeology to be found. Perhaps the most promising areas in deepwater archaeology are the quest for submerged prehistoric settlements in the continental shelf and for ancient shipwrecks in the anoxic zone, which are expected to be exceptionally well preserved due to the absence of oxygen.


          The Black Sea has witnessed the rivalries of Hittites, Carians, Thracians, Greeks, Persians, Scythians, Romans, Byzantines, Goths, Huns, Avars, Bulgars, Slavs, Varangians, Crusaders, Venetians, Genovese, Tatars, Ottomans, and Russians.


          The Black Sea was a significant naval theatre of World War I and saw both naval and land battles of the World War II.


          


          


          Holiday resorts and spas
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              Photo of the Black Sea near Gagra, taken in 1915.
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          In the years following the end of the Cold War, the popularity of the Black Sea as a tourist destination has been steadily increasing, particularly in Bulgaria. Overall, tourism at Black Sea resorts has become one of the region's growth industries. The following is a list of well-known Black Sea resorts:


          
            
              	
                
                  	2 Mai (Romania)


                  	Agigea (Romania)


                  	Ahtopol (Bulgaria)


                  	Anapa (Russia)


                  	Albena (Bulgaria)


                  	Alupka (Crimea, Ukraine)


                  	Alushta (Crimea, Ukraine)


                  	Balchik (Bulgaria)


                  	Batumi (Georgia)


                  	Burgas (Bulgaria)


                  	Byala (Bulgaria)


                  	Constantine and Helena (Bulgaria)


                  	Corbu (Romania)


                  	Costineşti (Romania)


                  	Eforie Nord (Romania)


                  	Eforie Sud (Romania)


                  	Emona (Bulgaria)


                  	Eupatoria (Crimea, Ukraine)


                  	Feodosiya (Crimea, Ukraine)


                  	Giresun (Turkey)


                  	Gagra (Abkhazia, Georgia1)


                  	Gelendzhik (Russia)


                  	Golden Sands (Bulgaria)


                  	Gonio (Georgia)


                  	Gurzuf (Crimea, Ukraine)


                  	Jupiter (Romania)


                  	Kamchia (Bulgaria)


                  	Kavarna (Bulgaria)


                  	Kiten (Bulgaria)


                  	Kobuleti (Georgia)


                  	Koktebel (Crimea, Ukraine)

                

              

              	

              	
                
                  	Lozenetz (Bulgaria)


                  	Mamaia (Romania)


                  	Mangalia (Romania)


                  	Năvodari (Romania)


                  	Neptun (Romania)


                  	Nesebar (Bulgaria)


                  	Novorossiysk (Russia)


                  	Ordu (Turkey)


                  	Obzor (Bulgaria)


                  	Odessa (Ukraine)


                  	Olimp (Romania)


                  	Pitsunda (Abkhazia, Georgia1)


                  	Pomorie (Bulgaria)


                  	Primorsko (Bulgaria)


                  	Rize (Turkey)


                  	Rusalka (Bulgaria)


                  	Samsun (Turkey)


                  	Saturn (Romania)


                  	Sinop (Turkey)


                  	Sochi (Russia)


                  	Sozopol (Bulgaria)


                  	Sudak (Crimea, Ukraine)


                  	Sulina (Romania)


                  	Sunny Beach (Bulgaria)


                  	Şile (Turkey)


                  	Sveti Vlas (Bulgaria)


                  	Trabzon (Turkey)


                  	Tuapse (Russia)


                  	Vama Veche (Romania)


                  	Venus (Romania)


                  	Yalta (Crimea, Ukraine)

                

              

              	
                



                


              
            

          


          1 Abkhazia has been a de facto independent republic since 1992, although remains a de jure autonomous republic of Georgia.


          


          Regional organizations
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                    Black Sea Economic Cooperation (BSEC) members observers
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                    Community of Democratic Choice (CDC) members observers
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                    Black Sea Forum for Partnership and Dialogue (BSF) members observers
                  

                

              
            

          


          See also the Balkans Regional organizations and Post-Soviet Regional organizations
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              19th-century engraving depicting a Black Seminole warrior of the First Seminole War (18178).
            

          


          The Black Seminoles are descendants of free Africans and some runaway slaves who escaped from coastal South Carolina and Georgia into the Florida wilderness beginning as early as the late 1600s. They joined with the Native Americans inhabiting Florida at the same period. Together, the two groups formed the Seminole tribe, a multi-ethnic and bi-racial alliance. Today, Black Seminole descendants still live in Florida, rural communities in Oklahoma and Texas and in the Bahamas and Northern Mexico. In the 19th century the Florida "Black Seminoles" were called "Seminole Negroes" by their white American enemies and Estelusti, or "Black People," by their Indian allies. Modern Black Seminoles are known as "Seminole Freedmen" in Oklahoma, "Seminole Scouts" in Texas, "Black Indians" in the Bahamas, and "Mascogos" in Mexico.


          


          Origins


          The Spanish strategy for defending Florida was based, at first, on organizing the indigenous Indians into a mission system with the mission Indians serving as militia to protect the colony from English incursions from the north. But a combination of raids by South Carolina colonists and diseases coming via Europeans decimated Florida's native population. After the local Indians had all but died out, Spanish authorities encouraged renegade Indians and runaway slaves from England's North American colonies to move south. The Spanish were hoping that these traditional enemies of the English would prove effective in holding off English expansion.


          As early as 1689, African slaves fled from the South Carolina lowcountry to Spanish Florida seeking freedom. Under an edict from Philip V of Spain, the black fugitives received liberty in exchange for defending the Spanish settlers at St. Augustine. The Spanish organized the black volunteers into a militia; their settlement at Fort Mose, founded in 1738, was the first legally sanctioned free black town in North America.


          But not all the slaves escaping south found military service in St. Augustine to their liking. It is likely that many more runaway slaves sought refuge in wilderness areas in Northern Florida where their knowledge of tropical agricultureand resistance to tropical diseasesserved them well. Most of the blacks who pioneered Florida were Gullah people who had escaped from the rice plantations in South Carolina (and later Georgia). As Gullahs, they had preserved much of their African language and culture heritage and their African leadership structure. These Gullah pioneers built their own settlements based on rice and corn agriculture, and they proved to be effective allies to the Indians escaping into Florida at the same time.


          A new influx of freedom-seeking blacks reached Florida during the American Revolution (177583), when several thousand American slaves agreed to fight for the British in exchange for liberty - the black Loyalists. (Florida was under British control throughout the conflict.) During the Revolution, Seminole Indians also allied with the British, and as a result, Africans and Seminoles came into increased contact with each other. Members of both communities sided again with the British during the War of 1812, solidifying ties and earning the wrath of the war's American hero, General Andrew Jackson.


          When Africans and Seminoles first started to interact, the Seminoles were themselves recent immigrants to Florida. Their community evolved over the late 18th century and early 19th century as waves of Creek Indians left present-day Georgia and Alabama. By the time the American naturalist William Bartram visited them in 1773, the Seminoles had their own tribal name, derived from cimarron, the Spanish word for runaway, which connoted the tribe's breakaway status from the Creeks. Interestingly, cimarron was also the source of the English word maroon, used to describe the runaway slave communities of Florida, the Caribbean, and other parts of the New World.


          


          African-Seminole relations


          By the early 19th century, maroons (free blacks and runaway slaves) and Seminole Indians were in regular contact in Florida, where they evolved a system of relations unique among North American Indians and blacks. In exchange for paying an annual tribute of livestock and crops, black prisoners or slaves found sanctuary among the Seminole. Seminoles, in turn, acquired an important strategic ally in a sparsely populated region.


          Typically, many or all members of the Black Seminole communities were not identified as slaves of individual Indian chiefs. If Seminole slavery was mentioned, however, it was used as a pretense to keep white slave catchers from claiming to own free Black Seminoles. The Black Seminoles were not slaves of the Seminole. Black Seminoles lived in their own independent communities, elected their own leaders and could amass wealth in cattle and crops. Most importantly, they bore arms for self-defense. Florida real estate records show that the Seminole and Black Seminole people owned large quantities of Florida land. In some cases a portion of that Florida land is still owned by the Seminole and Black seminole descendants of Florida.


          Under the comparatively free conditions, the Black Seminoles flourished. U.S. Army Lieutenant George McCall recorded his impressions of a Black Seminole community in 1826:


          
            We found these negroes in possession of large fields of the finest land, producing large crops of corn, beans, melons, pumpkins, and other esculent vegetables. [I] saw, while riding along the borders of the ponds, fine rice growing; and in the village large corn-cribs were filled, while the houses were larger and more comfortable than those of the Indians themselves.
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              "An Indian town, residence of a chief," from Lithographs of Events in the Seminole War in Florida in 1835, published by Gray and James in 1837.
            

          


          An 1822 census estimated that 800 blacks were living with the Seminoles, constituting by far the largest maroon community in North American history. The Black Seminole settlements were overall highly militarized, which was hardly the condition of most of America's southern slaves. The military nature of the African-Seminole relationship led General Edmund Pendleton Gaines, who visited several flourishing Black Seminole settlements in the 1820s, to describe the Africans as "vassals and allies" of the Seminole.


          Seminole chiefs won prestige and wealth from their association with black warriors. In many cases Seminoles had children with the maroons and the Black Seminoles became members of the Seminole tribe. Slave catching whites did not want to consider Black Seminoles to be members of the Seminole tribe because they wanted to seize them as slaves, even though the Black Seminoles were free citizens of Spanish Florida. Black headmen were occasionally admitted into Seminole bands through marriage or recognition of service.


          


          Blacks in the Seminole Wars


          From the time of the founding of the United States, the existence of armed black communities in Florida was a major concern for American slave owners. Slaveholders sought return of Florida's black fugitives in the Treaty of New York (1790), the first treaty ratified after the adoption of the United States Constitution. General Andrew Jackson targeted Florida's maroon communities in 1816 by orchestrating an attack on the Negro Fort, a Black Seminole stronghold. Breaking up the maroon communities was one of Jackson's major objectives in the subsequent First Seminole War (181718).


          
            [image: Massacre of the Whites by the Indians and Blacks in Florida, engraving by D.F. Blanchard for an 1836 account of events at the outset of the Second Seminole War (1835–42).]

            
              Massacre of the Whites by the Indians and Blacks in Florida, engraving by D.F. Blanchard for an 1836 account of events at the outset of the Second Seminole War (183542).
            

          


          The Second Seminole War (183542) marked the height of tension between the U.S. and the Black Seminoles and also the historical peak of the African-Seminole alliance. The war resulted from U.S. efforts, under the policy of Indian removal, to relocate to the western Indian Territory Florida's 4,000 Seminole Indians and a portion of their 800 Black Seminole alliesa portion, because during the year ryan before the war, at least 100 Black Seminoles were being claimed by prominent white citizens as runaway slaves. Fearing the direct attempt to enslave these 100, and anticipating attempts to enslave more members of the community, the Black Seminoles became staunch opponents of relocation. In councils before the war, they stoked efforts to resist removal and threw their support behind the most militant Seminole faction, led by Osceola. After war broke out, individual black leaders John Caesar, Abraham, and John Horse played key roles. In addition to aiding the Indians in their fight, Black Seminoles conspired in the rebellion of at least 385 plantation slaves at the commencement of the war. The slaves joined Indians and maroons in the destruction of 21 sugar plantations from December 25, 1835, through the summer of 1836. Some scholars have described this as the largest slave rebellion in U.S. history.


          By 1838, U.S. General Thomas Sydney Jesup succeeded in separating the interests of the black and Seminole warriors by offering security and promises of freedom to the blacks. His act was the only emancipation of rebellious African Americans prior to the emancipation of the southern slaves by President Abraham Lincoln in 1863.


          


          Black Seminoles in the West


          After 1838, 500+ Black Seminoles with many Seminoles by their side were marched thousands of miles to the Indian Territory in present-day Oklahoma. Many of the Black Seminoles and Seminoles died along this trail from Florida to Oklahoma, also known as the trail of tears.


          Despite U.S. Army promises of freedom, however, out west the Black Seminoles found themselves threatened by slave raiders, including pro-slavery Creek Indians and even some former Seminole Indian allies, whose allegiance to the maroons diminished after the war. Officers of the federal army may have tried to protect the Black Seminoles, but in 1848 the U.S. Attorney General bowed to pro-slavery lobbyists and ordered the army to disarm the maroons.


          This left hundreds of Seminoles and Black Seminoles, unable to leave this so called settlement, and unable to defend themselves from the coming onslaught of pro-slavery lobbyists, the Seminoles had truly been double crossed, promised land and freedom, but left, unarmed in the face of many dangers.


          Facing enslavement, in 1849 a Black Seminole leader John Horse and about 100 Black Seminoles staged a mass escape from the Indian Prison to Mexico, where slavery had long since been outlawed. The black fugitives crossed to freedom in July 1850. They rode with a faction of traditionalist Seminoles under the Indian chief Coacochee, who led the expedition. The Mexican government welcomed the Seminole allies as border guards on the frontier.


          For the next 20 years, Black Seminoles served as militiamen and Indian fighters in Mexico, where they became known as los mascogos. Slave raiders from Texas continued to threaten the community, but with arms and reinforcements from the Mexican army, the black warriors ably defended themselves.


          Throughout the period, several hundred Black Seminoles remained in the Oklahoma Indian Territory. With the end of slavery in the U.S., these maroons became known as Seminole Freedmen. They lived as their descendants still do in and around Wewoka, Oklahoma, the community that John Horse founded as a black settlement in 1849 and that is presently home of the Seminole Nation of Oklahoma.
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              Key locations in the 19th-century odyssey of the Black Seminoles, from Florida to Mexico.
            

          


          In 1870, the U.S. Army invited the Escaped Black Seminoles to return to the U.S. and serve as army scouts. The Seminole Negro Indian Scouts (originally a black unit despite the name) played a lead role in the Texas Indian wars of the 1870s. The scouts became famous for their tracking abilities and feats of endurance. Four of them were awarded the Congressional Medal of Honour. They served as advance scouts for the commanding white officers and the all-black units known as the Buffalo Soldiers, with whom they were closely associated. After the close of the Texas Indian wars, the scouts remained stationed at Fort Clark in Brackettville, Texas, until the army disbanded them in 1914. Family members settled in and around Brackettville, which houses a cemetery for the scouts and remains the spiritual centre of the Texas-based Black Seminoles.


          The community in Nacimiento, Coahuila, persists on lands adjacent to the Kickapoo tribe. Yet another Black Seminole community resides half a continent away on Andros Island in the Bahamas, where refugees from the 19th-century Florida wars found a sanctuary from American enslavement.


          Some of the descendants of the Black Seminoles who did not emigrate still live in Florida today. For the most part, these Black Seminoles are not members of the Seminole Tribe of Florida.


          In 2003 and 2004, Seminole Freedmen in Oklahoma were in the national news because of a legal dispute with the Seminole Nation of Oklahoma over membership and rights within the tribe. Freedmen were trying to gain access to services provided by a $56 million settlement awarded to the Seminole Nation. The dispute developed after Seminole Indians voted to exclude some Freedmen from inclusion in the settlement and membership in the tribe. In June 2004, the U.S. Supreme Court refused to allow the Seminole Freedmen to sue the federal government for inclusion in the settlement unless they could obtain the Seminole Nation's consent.
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          The blacktip reef shark, Carcharhinus melanopterus, is a shark of tropical and warm temperate seas. It is often confused with the blacktip shark, Carcharhinus limbatus.


          


          Distribution


          One of the most common sharks found in shallow (sometimes as shallow as 30cm) water around coral reefs of Indo-Pacific waters. The water they swim in is usually between 20 and 27 C (70 to 80 F). Blacktip reef sharks do not venture into tropical lakes and rivers far from the ocean.


          


          Appearance


          As its name suggests, the tips of the shark's pectoral fins and dorsal fin are black, with a white underside. Its skin is brownish in colour on the top half of its body. It has been recorded at up to 190cm (6 ft) in length. Its snout is blunt and rounded. The gray reef shark looks similar, and is also common, but is distinguished by its stockier and grey body and its lack of a black tip on the dorsal fin. Blacktip reef sharks are not considered a real threat because they are usually small


          


          Diet


          A blacktip reef shark's diet consists mainly of reef fish, but they will also feed on sturgeon and mullet.And somtimes squid.


          


          Reproduction, behaviour, and interaction with humans


          Reproduction is viviparous, with 2 to 4 pups in a litter. Before giving birth, female blacktip reef sharks will incubate their young for 16 months. The pups' length at birth ranges from 33 to 52cm.


          This species is not considered social, but can been seen in small groups. While generally shy, they often are curious about snorkelers and scuba divers. As with most sharks, the body is bent into a sort of "S" shape when the shark feels threatened. Blacktip reef sharks are harmless unless provoked. Incidents generally involve hand feeding or spear fishing, possibly in combination with low visibility.


          The blacktip is one of only a few sharks that can jump fully out of the water, a behaviour called breaching. They have also been observed surfacing to look around (spy-hopping).


          


          Population decline


          Blacktip reef sharks are often the bycatch from other fisheries and are often wasted. Their populations are declining, and so are the population of many other shark species. Their fins are used for shark fin soup which is a major factor in the population decline in recent years.
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          The black widow spider is a group of spiders which includes the southern black widow (Latrodectus mactans), the northern black widow (L. variolus), and the western black widow (L. hesperus). As the name indicates, the southern widow is primarily found in (and is indigenous to) the southeastern United States, ranging from Florida to New York, and west to Texas, Oklahoma and Arizona, where they run particularly rampant. The northern black widow is found primarily in the northeastern United States and southeastern Canada (only on the Bruce Peninsula), though its ranges overlap that of L. mactans quite a bit. The western widow is found in the western United States, as well as in southwestern Canada and much of Mexico. There have been incidents in Sweden and Denmark with black widow spiders being found in cars imported from the southern U.S.


          Prior to 1970, when the current taxonomic divisions for North American black widows were set forth by Kaston, all three varieties were classified as a single species, L. mactans. As a result, there exist numerous references which claim that "black widow" (without any geographic modifier) applies to L. mactans alone. Since common usage of the term "black widow" makes no distinction between the three species (and many people are unaware of the differences between them), and because the three species have much in common, this article treats all three species of black widow equally. Except where otherwise indicated, the remainder of the article applies to all three of the above species.


          


          Prey


          Black widow spiders typically prey on a variety of insects, but occasionally they do feed upon woodlice, diplopods, chilopods and other arachnids. When the prey is entangled by the web, L. mactans quickly comes out of its retreat, wraps the prey securely in its strong web, then stabs and envenomates its prey. The venom takes about ten minutes to take effect; in the mean time, the prey is held tightly by the spider. When movements of the prey cease, digestive enzymes are released into the wound. The black widow spider then carries its prey back to its retreat before feeding.


          


          Reproduction
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          When a male is mature, he spins a sperm web, deposits semen on it, and charges his palpi with the sperm. Black widow spiders reproduce sexually when the male inserts his palpus into the female's spermathecal openings. The female deposits her eggs in a globular silken container in which they remain camouflaged and guarded. A female black widow spider can produce four to nine egg sacs in one summer, each containing about 100-400 eggs. Usually, eggs incubate for twenty to thirty days. Rarely do more than a hundred survive through this process. On average, thirty will survive through the first molting, because of cannibalism, lack of food, or lack of proper shelter. It takes two to four months for black widow spiders to mature enough to breed, however full maturation typically takes six to nine months. The females can live for up to five years, while a male's lifespan is much shorter. Contrary to popular belief, the female only rarely eats the male after mating, and L. mactans is the only black widow species for which this form of sexual cannibalism has been observed in the wild. Lifespans depend upon environment, with shelter being the greatest determining factor and food the second greatest. Males that escape being consumed by the females can go on to fertilize other females. This is a general misconception, as the name seems to suggest that the males are invariably consumed after mating.


          


          Natural enemies


          There are various parasites and predators of widow spiders in North America, though apparently none of these have ever been evaluated in terms of augmentation programs for improved biocontrol. Parasites of the egg sacs include the flightless scelionid wasp Baeus latrodecti, and members of the chloropid fly genus Pseudogaurax. Predators of the adult spiders include a few wasps, most notably the blue mud dauber, Chalybion californicum, and the spider wasp Tastiotenia festiva. Other species will occasionally and opportunistically take widows as prey, but the preceding all exhibit some significant specific preference for Latrodectus.


          


          Venom


          Although their venom is extremely potent, (15 times more potent than that of the rattlesnakes; it is also reported to be much more potent than the venom of cobras and coral snakes), these spiders are not especially large. Compared to many other species of spiders, their chelicerae are not very large or powerful. In the case of a mature female, the hollow, needle shaped part of each chelicera, the part that penetrates the skin, is approximately 1.0 millimeters (about .04 in) long, long enough to inject the venom to a point where it can be harmful. The males, being much smaller, inject far less venom with smaller chelicerae. The actual amount injected, even by a mature female, is very small in physical volume. When this small amount of venom is diffused throughout the body of a healthy, mature human, it usually does not amount to a fatal dose (though it can produce the very unpleasant symptoms of latrodectism). Deaths in healthy adults from Latrodectus bites are relatively rare in terms of the number of bites per thousand people. Sixty-three deaths were reported in the United States between 1950 and 1990. On the other hand, the geographical range of the widow spiders is very great. As a result, far more people are exposed, world-wide, to widow bites than are exposed to bites of more dangerous spiders, so the highest number of deaths world-wide are caused by members of their genus. Widow spiders have more potent venom than most spiders, and prior to the development of antivenin, 5% of reported bites resulted in fatalities. The venom can cause a swelling up to 15 cm. Improvements in plumbing have greatly reduced the incidence of bites and fatalities in areas where outdoor privies have been replaced by flush toilets.


          There are a number of active components in the venom:


          
            	Latrotoxins


            	A number of smaller polypeptides - toxins interacting with cation channels which display spatial structure homology - which can affect the functioning of calcium, sodium, or potassium channels.


            	Adenosine


            	Guanosine


            	Inosine


            	2,4,6-trihydroxypurine.

          


          The venom is neurotoxic.
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          The Black Wildebeest or White-tailed gnu (Connochaetes gnou) is one of two gnu species. The natural populations of this species, endemic to the southern region of Africa, have been almost completely exterminated, but the species has been reintroduced widely, both in private areas and nature reserves throughout most of Lesotho, Swaziland, South Africa, Namibia and Kenya. It was also introduced outside its natural range (Wilson & Reeder, 1993; East, 1989, 1996).


          The primal herds were exterminated, being seen as pests, with the secondary advantage of using the hides and meat. Thus this animal exists primarily in herds derived from captive specimens.


          The one other species of genus Connochaetes is the Blue Wildebeest, which tended to have a more northerly range.


          Its preferred habitat types are grassveld savanna and Karoo of the central South Africa plateau (Lynch, 1983; von Richter, 1974).
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          The Black-winged Stilt, Himantopus himantopus, is a large wader in the avocet and stilt family, Recurvirostridae.


          Adults are 33-36 cm long. They have long pink legs, a long thin black bill and are mainly white with a dark cap and a dark back.


          The taxonomy of this bird is still somewhat contentious: some sources believe that there are as many as five distinct species; others consider some or all of these to be subspecies. The five forms are:


          
            	nominate Himantopus himantopus himantopus, which occurs in most of the warmer parts of southern and southeastern Europe, southern Asia and north Africa.


            	the Black-necked Stilt, which breeds from the US to northern South American has a dark head with a white spot over the eye (see Gallery). It is recorded as Himantopus mexicanus in the Sibley-Monroe checklist.


            	the southern South America melanurus is larger than mexicanus and often has a white crown.


            	the rare and endangered Hawaiian knudseni has more extensive black on its neck than the American forms.


            	leucocephalus of southeastern Indonesia and Australia has a white head.

          


          The breeding habitat of all forms is marshes, shallow lakes and ponds. The nest site is a bare spot on the ground near water. These birds often nest in small groups, sometimes with avocets.


          Some populations are migratory and move to the ocean coasts in winter.


          These birds pick up their food from sand or water. They mainly eat insects and crustaceans.


          


          Threats and conservation


          The Hawaiian Stilt or ae`o is endangered due to habitat loss. It is the only shorebird to breed in the Hawaiian Islands.


          The Black-winged Stilt is one of the species to which the Agreement on the Conservation of African-Eurasian Migratory Waterbirds ( AEWA) applies.


          


          Vagrancy


          In Europe, the Black-winged Stilt is a regular spring overshoot vagrant north of its normal range, occasionally remaining to breed in northern European countries, for example in Britain in 1987.
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              	Name

              	
                
                  Blaise Pascal
                

              
            


            
              	Birth

              	June 19, 1623 (1623-06-19)
            


            
              	Death

              	August 19, 1662 (aged39)
            


            
              	School/tradition

              	Continental Philosophy, precursor to existentialism
            


            
              	Main interests

              	Theology, Mathematics
            


            
              	Notable ideas

              	Pascal's Wager
            


            
              	Influenced by

              	Michel de Montaigne
            

          


          Blaise Pascal (pronounced [blɛz paskal]), ( June 19, 1623  August 19, 1662) was a French mathematician, physicist, and religious philosopher. He was a child prodigy who was educated by his father. Pascal's earliest work was in the natural and applied sciences where he made important contributions to the construction of mechanical calculators, the study of fluids, and clarified the concepts of pressure and vacuum by generalizing the work of Evangelista Torricelli. Pascal also wrote in defense of the scientific method.


          Pascal was a mathematician of the first order. He helped create two major new areas of research. He wrote a significant treatise on the subject of projective geometry at the age of sixteen, and later corresponded with Pierre de Fermat on probability theory, strongly influencing the development of modern economics and social science.


          Following a mystical experience in late 1654, he abandoned his scientific work and devoted himself to philosophy and theology. His two most famous works date from this period: the Lettres provinciales and the Penses. Pascal suffered from ill health throughout his life and died two months after his 39th birthday.


          


          Early life and education


          Born in Clermont-Ferrand, in the Auvergne region of France, Blaise Pascal lost his mother, Antoinette Begon, at the age of three. His father, tienne Pascal (15881651), was a local judge and member of the " noblesse de robe", who also had an interest in science and mathematics. Pascal had two sisters, the younger Jacqueline and the elder Gilberte.


          In 1631, shortly after the death of his wife, tienne Pascal moved with his children to Paris.It is said, after spending a short time in Paris, the newly-arrived family accomodated a maid called Louise Delfault, who eventually became an instrumental member of the family. tienne, who never remarried, decided that he alone would educate his children, for they all showed extraordinary intellectual ability, particularly his son Blaise. The young Pascal showed an amazing aptitude for mathematics and science. At the age of eleven, he composed a short treatise on the sounds of vibrating bodies and tienne responded by forbidding his son to further pursue mathematics until the age of fifteen so as not to harm his study of Latin and Greek. One day, however, tienne found Blaise (now twelve) writing an independent proof that the sum of the angles of a triangle is equal to two right angles with a piece of coal on a wall. From then on, the boy was allowed to study Euclid; perhaps more importantly, he was allowed to sit in as a silent on-looker at the gatherings of some of the greatest mathematicians and scientists in Europesuch as Roberval, Desargues, Mydorge, Gassendi, and Descartesin the monastic cell of Pre Mersenne.


          Particularly of interest to Pascal was a work of Desargues on conic sections. Following Desargues's thinking, the sixteen-year-old Pascal produced, as a means of proof, a short treatise on what was called the "Mystic Hexagram", Essai pour les coniques ("Essay on Conics") and sent ithis first serious work of mathematicsto Pre Mersenne in Paris; it is known still today as Pascal's theorem. Briefly, it can be explained thus:


          
            
              	1. Take a cone


              	2. Take a simple plane and slice the cone in two going across.


              	3. If the plane is straight across, the section cut out will be a circle.


              	4. If the plane is at an angle, the section cut out will be an ellipse. This is the more general case, because ellipses can be long, squat or circular. Because Pascal wanted to prove a general theorem, he took the case of an ellipse.


              	5. Draw a six-sided figure inside the ellipse. The figure does not have to be regular, and may intersect itself.


              	6. Now take a pencil and make big dots on the vertices of the hexagram, and draw lines between the vertices. Then, extend the lines out to where they cross.


              	7. The three points of the intersections where the lines cross will always form a straight line, for any conic section and any hexagram.

            

          


          Pascal's work was so precocious that Descartes, when shown the manuscript, refused to believe that the composition was not by the elder Pascal. When assured by Mersenne that it was, indeed, the product of the son not the father, Descartes dismissed it with a sniff: "I do not find it strange that he has offered demonstrations about conics more appropriate than those of the ancients," adding, "but other matters related to this subject can be proposed that would scarcely occur to a sixteen-year-old child."


          In France at that time offices and positions could beand werebought and sold. In 1631 tienne sold his position as second president of the Cour des Aides for 65,665 livres. The money was invested in a government bond which provided if not a lavish then certainly a comfortable income which allowed the Pascal family to move to, and enjoy, Paris. But in 1638 Richelieu desperate for money to carry on the Thirty Year War found it by defaulting on the government's bonds. Suddenly tienne Pascal's worth had dropped from nearly 66,000 livres to less than 7,300.


          Like so many others, tienne was eventually forced to flee Paris because of his opposition to the fiscal policies of Cardinal Richelieu, leaving his three children in the care of his neighbour Madame Sainctot, a great beauty with an infamous past who kept one of the most glittering and intellectual salons in all France. It was only when Jacqueline performed well in a children's play with Richelieu in attendance that tienne was pardoned. In time tienne was back in good graces with the cardinal, and in 1639 had been appointed the king's commissioner of taxes in the city of Rouen  a city whose tax records, thanks to uprisings, were in utter chaos.
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          In 1642, in an effort to ease his father's endless, exhausting calculations, and recalculations, of taxes owed and paid, Pascal, not yet nineteen, constructed a mechanical calculator capable of addition and subtraction, called Pascal's calculator or the Pascaline. The Muse des Arts et Mtiers in Paris and the Zwinger museum in Dresden, Germany, exhibit two of his original mechanical calculators. Though these machines are early forerunners to computer engineering, the calculator failed to be a great commercial success. Because it was extraordinarily expensive the Pascaline became little more than a toy, and status symbol, for the very rich both in France and throughout Europe. However, Pascal continued to make improvements to his design through the next decade and built fifty machines in total.


          


          Contributions to mathematics
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          In addition to the childhood marvels previously mentioned, Pascal continued to influence mathematics throughout his life. In 1653, Pascal wrote his Trait du triangle arithmtique ("Treatise on the Arithmetical Triangle") in which he described a convenient tabular presentation for binomial coefficients, now called Pascal's triangle. In 1654, prompted by a friend interested in gambling problems, he corresponded with Fermat on the subject, and from that collaboration was born the mathematical theory of probabilities. The friend was the Chevalier de Mr, and the specific problem was that of two players who want to finish a game early and, given the current circumstances of the game, want to divide the stakes fairly, based on the chance each has of winning the game from that point. From this discussion, the notion of expected value was introduced. Pascal later (in the Penses) used a probabilistic argument, Pascal's Wager, to justify belief in God and a virtuous life. The work done by Fermat and Pascal into the calculus of probabilities laid important groundwork for Leibniz's formulation of the infinitesimal calculus.


          After a religious experience in 1654, Pascal mostly gave up work in mathematics. However, after a sleepless night in 1658, he anonymously offered a prize for the quadrature of a cycloid. Solutions were offered by Wallis, Huygens, Wren, and others; Pascal, under a pseudonym, published his own solution. Controversy and heated argument followed after Pascal announced himself the winner.


          


          Philosophy of mathematics


          Pascal's major contribution to the philosophy of mathematics came with his De l'Esprit gomtrique ("On the Geometrical Spirit"), originally written as a preface to a geometry textbook for one of the famous "Little Schools of Port-Royal" (Les Petites-Ecoles de Port-Royal). The work was unpublished until over a century after his death. Here, Pascal looked into the issue of discovering truths, arguing that the ideal of such a method would be to found all propositions on already established truths. At the same time, however, he claimed this was impossible because such established truths would require other truths to back them upfirst principles, therefore, cannot be reached. Based on this, Pascal argued that the procedure used in geometry was as perfect as possible, with certain principles assumed and other propositions developed from them. Nevertheless, there was no way to know the assumed principles to be true.


          Pascal also used De l'Esprit gomtrique to develop a theory of definition. He distinguished between definitions which are conventional labels defined by the writer and definitions which are within the language and understood by everyone because they naturally designate their referent. The second type would be characteristic of the philosophy of essentialism. Pascal claimed that only definitions of the first type were important to science and mathematics, arguing that those fields should adopt the philosophy of formalism as formulated by Descartes.


          In De l'Art de persuader ("On the Art of Persuasion"), Pascal looked deeper into geometry's axiomatic method, specifically the question of how people come to be convinced of the axioms upon which later conclusions are based. Pascal agreed with Montaigne that achieving certainty in these axioms and conclusions through human methods is impossible. He asserted that these principles can only be grasped through intuition, and that this fact underscored the necessity for submission to God in searching out truths.


          


          Contributions to the physical sciences


          Pascal's work in the fields of the study of hydrodynamics and hydrostatics centered on the principles of hydraulic fluids. His inventions include the hydraulic press (using hydraulic pressure to multiply force) and the syringe. By 1646, Pascal had learned of Evangelista Torricelli's experimentation with barometers. Having replicated an experiment which involved placing a tube filled with mercury upside down in a bowl of mercury, Pascal questioned what force kept some mercury in the tube and what filled the space above the mercury in the tube. At the time, most scientists contended that, rather than a vacuum, some invisible matter was present. This was based on the Aristotelian notion that creation was a thing of substance, whether visible or invisible; and this substance was forever in motion. Furthermore, "Everything that is in motion must be moved by something," Aristotle declared. Therefore, to the Aristotelian trained scientists of Pascal's time, a vacuum was an impossibility. How so? As proof it was pointed out:


          
            	Light passed through the so-called "vacuum" in the glass tube.


            	Aristotle wrote how everything moved, and must be moved by something.


            	Therefore, since there had to be an invisible "something" to move the light through the glass tube, there was no vacuum in the tube. Not in the glass tube or anywhere else. Vacuumsthe absence of any and everythingwere simply an impossibility.

          


          Following more experimentation in this vein, in 1647 Pascal produced Experiences nouvelles touchant le vide ("New Experiments with the Vacuum"), which detailed basic rules describing to what degree various liquids could be supported by air pressure. It also provided reasons why it was indeed a vacuum above the column of liquid in a barometer tube.


          On September 19, 1648, after many months of Pascal's friendly but insistent prodding, Florin Prier, husband of Pascal's elder sister Gilberte, was finally to carry out the fact finding mission vital to Pascal's theory. The account, written by Prier, reads:


          
            "The weather was chancy last Saturday...[but] around five o'clock that morning...the Puy-de-Dme was visible...so I decided to give it a try. Several important people of the city of Clermont had asked me to let them know when I would make the ascent...I was delighted to have them with me in this great work...


            "...at eight o'clock we met in the gardens of the Minim Fathers, which has the lowest elevation in town....First I poured sixteen pounds of quicksilver...into a vessel...then took several glass tubes..each four feet long and hermetically sealed at one end and opened at the other...then placed them in the vessel [of quicksilver]...I found the quick silver stood at 26" and 3 lines above the quicksilver in the vessel...I repeated the experiment two more times while standing in the same spot...[they] produced the same result each time...


            "I attached one of the tubes to the vessel and marked the height of the quicksilver and...asked Father Chastin, one of the Minim Brothers...to watch if any changes should occur through the day...Taking the other tube and a portion of the quick silver...I walked to the top of Puy-de-Dme, about 500 fathoms higher than the monastery, where upon experiment...found that the quicksilver reached a height of only 23" and 2 lines...I repeated the experiment five times with care...each at different points on the summit...found the same height of quicksilver...in each case..."

          


          Pascal replicated the experiment in Paris by carrying a barometer up to the top of the bell tower at the church of Saint-Jacques-de-la-Boucherie, a height of about fifty meters. The mercury dropped two lines. These, and other lesser experiments carried out by Pascal, were hailed throughout Europe as establishing the principle and value of the barometer.


          In the face of criticism that some invisible matter must exist in Pascal's empty space, Pascal, in his reply to Estienne Noel, gave one of the seventeenth century's major statements on the scientific method: "In order to show that a hypothesis is evident, it does not suffice that all the phenomena follow from it; instead, if it leads to something contrary to a single one of the phenomena, that suffices to establish its falsity." His insistence on the existence of the vacuum also led to conflict with a number of other prominent scientists, including Descartes.


          


          Adult life, religion, philosophy, and literature


          
            
              	

              	For after all what is man in nature? A nothing in relation to infinity, all in relation to nothing, a central point between nothing and all and infinitely far from understanding either. The ends of things and their beginnings are impregnably concealed from him in an impenetrable secret. He is equally incapable of seeing the nothingness out of which he was drawn and the infinite in which he is engulfed.
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          Religious conversion
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          Biographically, two basic influences led him to his conversion: sickness and Jansenism. From as early as his eighteenth year, Pascal suffered from a nervous ailment that left him hardly a day without pain. In 1647, a paralytic attack so disabled him that he could not move without crutches. His head ached, his bowels burned, his legs and feet were continually cold, and required wearisome aids to circulate the blood; he wore stockings steeped in brandy to warm his feet. Partly to get better medical treatment, he moved to Paris with his sister Jacqueline. His health improved, but his nervous system had been permanently damaged. Henceforth, he was subject to deepening hypochondria, which affected his character and his philosophy. He became irritable, subject to fits of proud and imperious anger, and seldom smiled.


          In the winter of 1646, Pascal's 58 year-old father broke his hip when he slipped and fell on an icy street of Rouen; given the man's age and the state of medicine in the 17th century, a broken hip could be a very serious condition, perhaps even fatal. Fortunately, at the time, Rouen was home to two of the finest doctors in France: Monsieur Doctor Deslandes and Monsieur Doctor de La Bouteillerie. The elder Pascal "would not let anyone other than these men attend him...It was a good choice, for the old man survived and was able to walk again..." But treatment and rehabilitation took three months, during which time La Bouteillerie and Deslandes had become household guests.


          Both men were followers of Jean Guillebert, proponent of a splinter group from the main body of Catholic teaching known as Jansenism. This still fairly small sect was making surprising inroads into the French Catholic community at that time. It espoused rigorous Augustinism. Blaise spoke with the doctors frequently, and upon his successful treatment of tienne, borrowed works by Jansenist authors from them. In this period, Pascal experienced a sort of "first conversion" and began to write on theological subjects in the course of the following year.


          Pascal fell away from this initial religious engagement and experienced a few years of what he called a "worldly period" (164854). His father died in 1651 and left his inheritance to Pascal and Jacqueline, of which Pascal acted as her conservator. Jacqueline announced that she would soon become a postulant in the Jansenist convent of Port-Royal. Pascal was deeply affected and very sad, not because of her choice, but because of his chronic poor health; he too needed her.


          
            "Suddenly there was war in the Pascal household. Blaise pleaded with Jacqueline not to leave, but she was adamant. He commanded her to stay, but that didn't work, either. At the heart of this was...Blaise's fear of abandonment...if Jacqueline entered Port-Royal, she would have to leave her inheritance behind...[but] nothing would change her mind."

          


          By the end of October in 1651, a truce had been reached between brother and sister. In return for a healthy annual stipend, Jacqueline signed over her part of the inheritance to her brother. Gilberte had already been given her inheritance in the form of a dowry. In early January, Jacqueline left for Port-Royal. On that day, according to Gilberte concerning her brother, "He retired very sadly to his rooms without seeing Jacqueline, who was waiting in the little parlor..." In early June of 1653, after what must have seemed like endless badgering from Jacqueline, Pascal formally signed over the whole of his sister's inheritance to Port-Royal, which, to him, "had begun to smell like a cult." With two-thirds of his father's estate now gone, the 29 year old Pascal was now consigned to genteel poverty.


          For a while, Pascal pursued the life of a bachelor. He showed strong interest in one woman while in Auvergne. He referred to her as the " Sappho of the countryside." During this time, Pascal wrote Discours sur les passions de l'amour ("Conversation about the Passions of Love") and apparently contemplated marriage  which he was later to describe as "the lowest of the conditions of life permitted to a Christian." Jacqueline reproached him for his frivolity and prayed for his reform. During visits to his sister at Port-Royal in 1654, he displayed contempt for affairs of the world but was not drawn to God.


          


          Brush with death


          On November 23, 1654, Pascal is said to have been involved in an accident at the Neuilly-sur-Seine bridge where the horses plunged over the parapet and the carriage nearly followed them. Fortunately, the reins broke and the coach hung halfway over the edge. Pascal and his friends emerged unscathed, but the sensitive philosopher, terrified by the nearness of death, fainted away and remained unconscious for some time. Upon recovering fifteen days later, between 10:30 and 12:30 at night, Pascal had an intense religious vision and immediately recorded the experience in a brief note to himself which began: "Fire. God of Abraham, God of Isaac, God of Jacob, not of the philosophers and the scholars" and concluded by quoting Psalm 119:16: "I will not forget thy word. Amen." He seems to have carefully sewn this document into his coat and always transferred it when he changed clothes; a servant discovered it only by chance after his death. This piece is now known as the Memorial. The story of the carriage accident as having led to the experience described in the Memorial is disputed by some scholars.


          His belief and religious commitment revitalized, Pascal visited the older of two convents at Port-Royal for a two-week retreat in January 1655. For the next four years, he regularly travelled between Port-Royal and Paris. It was at this point immediately after his conversion when he began writing his first major literary work on religion, the Provincial Letters.


          


          The Provincial Letters
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          Beginning in 1656, Pascal published his memorable attack on casuistry, a popular ethical method used by Catholic thinkers in the early modern period (especially the Jesuits, and in particular Antonio Escobar). Pascal denounced casuistry as the mere use of complex reasoning to justify moral laxity and all sorts of sins. His method of framing his arguments was clever: the Provincial Letters pretended to be the report of a Parisian to a friend in the provinces on the moral and theological issues then exciting the intellectual and religious circles in the capital. Pascal, combining the fervor of a convert with the wit and polish of a man of the world, reached a new level of style in French prose. The 18-letter series was published between 1656 and 1657 under the pseudonym Louis de Montalte and incensed Louis XIV. The king ordered that the book be shredded and burnt in 1660. In 1661, in the midsts of the formulary controversy, the Jansenist school at Port-Royal was condemned and closed down; those involved with the school had to sign a 1656 papal bull condemning the teachings of Jansen as heretical. The final letter from Pascal, in 1657, had defied the Pope himself, provoking Alexander VII to condemn the letters. But that didn't stop all of educated France from reading them. Even Pope Alexander, while publicly opposing them, nonetheless was persuaded by Pascal's arguments. He condemned "laxism" in the church and ordered a revision of casuistical texts just a few years later (166566).


          Aside from their religious influence, the Provincial Letters were popular as a literary work. Pascal's use of humor, mockery, and vicious satire in his arguments made the letters ripe for public consumption, and influenced the prose of later French writers like Voltaire and Jean-Jacques Rousseau.


          


          Miracle


          When Pascal was back in Paris just after overseeing the publication of the last Letter, his religion was reinforced by the close association to an apparent miracle in the chapel of the Port-Royal nunnery. His 10-year-old niece, Marguerite Prier, was suffering from a painful fistula lacrymalis that exuded noisome pus through her eyes and nosean affliction the doctors pronounced hopeless. Then, on March 24, 1657, a believer presented to Port-Royal what he and others claimed to be a thorn from the crown that had tortured Christ. The nuns, in solemn ceremony and singing psalms, placed the thorn on their altar. Each in turn kissed the relic, and one of them, seeing Marguerite among the worshipers, took the thorn and with it touched the girl's sore. That evening, we are told, Marguerite expressed surprise that her eye no longer pained her; her mother was astonished to find no sign of the fistula; a physician, summoned, reported that the discharge and swelling had disappeared. He, not the nuns, spread word of what he termed a miraculous cure. Seven other physicians who had had previous knowledge of Marguerite's fistula signed a statement that in their judgment a miracle had taken place. The diocesan officials investigated, came to the same conclusion, and authorized a Te Deum Mass in Port-Royal. Crowds of believers came to see and kiss the thorn; all of Catholic Paris acclaimed a miracle. Later, both Jansenists and Catholics used this well-documented miracle to their defense. In 1728, Pope Benedict XIII referred to the case as proving that the age of miracles had not passed.


          Pascal made himself an armorial emblem of an eye surrounded by a crown of thorns, with the inscription Scio cui credidi"I know whom I have believed." His beliefs renewed, he set his mind to write his final, unfinished testament, the Penses.


          


          The Penses


          Unfortunately, Pascal's most influential theological work, referred posthumously as the Penses ("Thoughts"), was not completed before his death. It was to have been a sustained and coherent examination of and defense of the Christian faith, with the original title Apologie de la religion Chrtienne ("Defense of the Christian Religion"). What was found upon sifting through his personal items after his death were numerous scraps of paper with isolated thoughts, grouped in a tentative, but telling, order. The first version of the detached notes appeared in print as a book in 1670 titled Penses de M. Pascal sur la religion, et sur quelques autres sujets ("Thoughts of M. Pascal on religion, and on some other subjects") and soon thereafter became a classic. One of the Apologie's main strategies was to use the contradictory philosophies of skepticism and stoicism, personnalized by Montaigne on one hand, and Epictetus on the other, in order to bring the unbeliever to such despair and confusion that he would embrace God. This strategy was deemed quite hazardous by Pierre Nicole, Antoine Arnauld and other friends and scholars of Port-Royal, who were concerned that these fragmentary "thoughts" might lead to skepticism rather than to piety. Henceforth, they concealed the skeptical pieces and modified some of the rest, lest King or Church should take offense for at that time the persecution of Port-Royal had ceased, and the editors were not interested in a renewal of controversy. Not until the nineteenth century were the Penses published in their full and authentic text.


          Pascal's Penses is widely considered to be a masterpiece, and a landmark in French prose. When commenting on one particular section (Thought #72), Sainte-Beuve praised it as the finest pages in the French language. Will Durant, in his 11-volume, comprehensive The Story of Civilization series, hailed it as "the most eloquent book in French prose." In Penses, Pascal surveys several philosophical paradoxes: infinity and nothing, faith and reason, soul and matter, death and life, meaning and vanityseemingly arriving at no definitive conclusions besides humility, ignorance, and grace. Rolling these into one he develops Pascal's Wager.


          


          Last works and death
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          T. S. Eliot described him during this phase of his life as "a man of the world among ascetics, and an ascetic among men of the world." Pascal's ascetic lifestyle derived from a belief that it was natural and necessary for man to suffer. In 1659, Pascal, whose health had never been good, fell seriously ill. During his last years, he frequently tried to reject the ministrations of his doctors, saying, "Sickness is the natural state of Christians."


          Louis XIV suppressed the Jansenist movement at Port-Royal in 1661. In response, Pascal wrote one of his final works, crit sur la signature du formulaire ("Writ on the Signing of the Form"), exhorting the Jansenists not to give in. Later that year, his sister Jacqueline died, which convinced Pascal to cease his polemics on Jansenism. Pascal's last major achievement, returning to his mechanical genius, was inaugurating perhaps the first bus line, moving passengers within Paris in a carriage with many seats.


          In 1662, Pascal's illness became more violent. Aware that his health was fading quickly, he sought a move to the hospital for incurable diseases, but his doctors declared that he was too unstable to be carried. In Paris on August 18, 1662, Pascal went into convulsions and received extreme unction. He died the next morning, his last words being "May God never abandon me," and was buried in the cemetery of Saint-tienne-du-Mont.


          An autopsy performed after his death revealed grave problems with his stomach and other organs of his abdomen, along with damage to his brain. Despite the autopsy, the cause of his continual poor health was never precisely determined, though speculation focuses on tuberculosis, stomach cancer, or a combination of the two. The headaches which afflicted Pascal are generally attributed to his brain lesion.


          


          Legacy


          In honour of his scientific contributions, the name Pascal has been given to the SI unit of pressure, to a programming language, and Pascal's law (an important principle of hydrostatics), and as mentioned above, Pascal's triangle and Pascal's wager still bear his name.


          Pascal's development of probability theory was his most influential contribution to mathematics. Originally applied to gambling, today it is extremely important in economics, especially in actuarial science. John Ross writes, "Probability theory and the discoveries following it changed the way we regard uncertainty, risk, decision-making, and an individual's and society's ability to influence the course of future events." However, it should be noted that Pascal and Fermat, though doing important early work in probability theory, did not develop the field very far. Christiaan Huygens, learning of the subject from the correspondence of Pascal and Fermat, wrote the first book on the subject. Later figures who continued the development of the theory include Abraham de Moivre and Pierre-Simon Laplace.


          In literature, Pascal is regarded as one of the most important authors of the French Classical Period and is read today as one of the greatest masters of French prose. His use of satire and wit influenced later polemicists. The content of his literary work is best remembered for its strong opposition to the rationalism of Ren Descartes and simultaneous assertion that the main countervailing philosophy, empiricism, was also insufficient for determining major truths.


          


          Other


          In France, a prestigious annual competition is held for outstanding international scientists to conduct their research in the Ile de France region named after Pascal (the Blaise Pascal Chair).


          In Canada, there is an annual math contest named in his honour. The Pascal Contest is open to any student in Canada who is fourteen years or under and is in grade nine or lower.


          A discussion of Pascal figures prominently in the movie My Night At Maud's by the French director ric Rohmer.


          Roberto Rossellini directed a filmed biopic (entitled Blaise Pascal) which originally aired on Italian television in 1971. Pierre Arditi starred as Pascal. Pascal was a subject for the first edition of the 1984 BBC Two documentary, "The Sea of Faith", presented by Don Cupitt (see Sea of Faith: Television series).
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            [image: Blood from a finger]

            
              Blood from a finger
            

          


          Bleeding, technically known as hemorrhaging (American English), haemorrhaging ( British English), or hmorrhaging, is the loss of blood from the circulatory system. Bleeding can occur internally, where blood leaks from blood vessels inside the body or externally, either through a natural opening such as the vagina, mouth or anus, or through a break in the skin. The complete loss of blood is referred to as exsanguination, and desanguination is a massive blood loss. Loss of 10-15% of total blood volume can be endured without clinical sequelae in a healthy person, and blood donation typically takes 8-10% of the donor's blood volume.


          


          Causes, prevalence, and risk factors


          Hemorrhage generally becomes dangerous, or even fatal, when it causes hypovolemia (low blood volume) or hypotension (low blood pressure). In these scenarios various mechanisms come into play to maintain the body's homeostasis. These include the "retro-stress-relaxation" mechanism of cardiac muscle, the baroreceptor reflex and renal and endocrine responses such as the renin - angiotensin - aldosterone system ( RAAS).


          Certain diseases or medical conditions, such as haemophilia and low platelet count ( thrombocytopenia), may increase the risk of bleeding or may allow otherwise minor bleeds to become health or life threatening. Anticoagulant medications such as warfarin can mimic the effects of haemophilia, preventing clotting and allowing free blood flow.


          Death from hemorrhage can generally occur surprisingly quickly. This is because of ' positive feedback'. An example of this is 'cardiac repression', when poor heart contraction depletes blood flow to the heart, causing even poorer heart contraction. This kind of effect causes death to occur more quickly than expected.


          


          Types of bleeding
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          Hemorrhage is broken down into 4 classes by the American College of Surgeons' Advanced Trauma Life Support (ATLS).


          
            	Class I Hemorrhage involves up to 15% of blood volume. There is typically no change in vital signs and fluid resuscitation is not usually necessary.


            	Class II Hemorrhage involves 15-30% of total blood volume. A patient is often tachycardic (rapid heart beat) with a narrowing of the difference between the systolic and diastolic blood pressures. The body attempts to compensate with peripheral vasoconstriction. Skin may start to look pale and be cool to the touch. The patient might start acting differently. Volume resuscitation with crystaloids ( Saline solution or Lactated Ringer's solution) is all that is typically required. Blood transfusion is not typically required.


            	Class III Hemorrhage involves loss of 30-40% of circulating blood volume. The patient's blood pressure drops, the heart rate increases, peripheral perfusion, such as capillary refill worsens, and the mental status worsens. Fluid resuscitation with crystaloid and blood transfusion are usually necessary.


            	Class IV Hemorrhage involves loss of >40% of circulating blood volume. The limit of the body's compensation is reached and aggressive resuscitation is required to prevent death.

          


          Individuals in excellent physical and cardiovascular shape may have more effective compensatory mechanisms before experiencing cardiovascular collapse. These patients may look deceptively stable, with minimal derangements in vital sounds, while having poor peripheral perfusion ( shock). Elderly patients or those with chronic medical conditions may have less tolerance to blood loss, less ability to compensate, and may take medications such as betablockers that can potentially blunt the cardiovascular response. Care must be taken in the assessment of these patients.


          


          Causes
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          Traumatic


          Traumatic bleeding is caused by some type of injury. There are different types of wounds which may cause traumatic bleeding. These include:


          
            	Abrasion - Also called a graze, this is caused by transverse action of a foreign object against the skin, and usually does not penetrate below the epidermis


            	Excoriation - In common with Abrasion, this is caused by mechanical destruction of the skin, although it usually has an underlying medical cause


            	Hematoma - (also called a blood tumor) - caused by damage to a blood vessel that in turn causes blood to collect under the skin.


            	Laceration - Irregular wound caused by blunt impact to soft tissue overlying hard tissue or tearing such as in childbirth. In some instances, this can also be used to describe an incision.


            	Incision - A cut into a body tissue or organ, such as by a scalpel, made during surgery.


            	Puncture Wound - Caused by an object that penetrated the skin and underlying layers, such as a nail, needle or knife


            	Contusion - Also known as a bruise, this is a blunt trauma damaging tissue under the surface of the skin


            	Crushing Injuries - caused by a great or extreme amount of force applied over a long period of time. The extent of a crushing injury may not immediately present itself.


            	Gunshot wounds - Caused by a projectile weapon, this may include two external wounds (entry and exit) and a contiguous wound between the two

          


          The pattern of injury, evaluation and treatment will vary with the mechanism of the injury. Blunt trauma causes injury via a shock effect; delivering energy over an area. Wounds are often not straight and unbroken skin may hide significant injury. Penetrating trauma follows the course of the injurious device. As the energy is applied in a more focused fashion, it requires less energy to cause significant injury. Any body organ, including bone and brain, can be injured and bleed. Bleeding may not be readily apparent; internal organs such as the liver, kidney and spleen may bleed into the abdominal cavity. The only apparent signs may come with blood loss. Bleeding from a bodily orifice, such as the rectum, nose, ears may signal internal bleeding, but cannot be relied upon. Bleeding from a medical procedure also falls into this category.


          


          Due to underlying medical conditions


          Medical bleeding is that associated with an increased risk of bleeding due to an underlying medical condition. It will increase the risk of bleeding related to underlying anatomic deformities, such as weaknesses in blood vessels ( aneurysm or dissection), arteriovenous malformation, ulcerations. Similarly, other conditions that disrupt the integrity of the body such as tissue death, cancer, or infection may lead to bleeding.


          The underlying scientific basis for blood clotting and hemostasis is discussed in detail in the articles, Coagulation, haemostasis and related articles. The discussion here is limited to the common practical aspects of blood clot formation which manifest as bleeding.


          Certain medical conditions can also make patients susceptible to bleeding. These are conditions that affect the normal "hemostatic" functions of the body. Hemostasis involves several components. The main components of the hemostatic system include platelets and the coagulation system.


          Platelets are small blood components that form a plug in the blood vessel wall that stops bleeding. Platelets also produce a variety of substances that stimulate the production of a blood clot. One of the most common causes of increased bleeding risk is exposure to non-steroidal anti-inflammatory drugs (or "NSAIDs"). The prototype for these drugs is aspirin, which inhibits the production of thromboxane. NSAIDs inhibit the activation of platelets, and thereby increase the risk of bleeding. The effect of aspirin is irreversible; therefore, the inhibitory effect of aspirin is present until the platelets have been replaced (about ten days). Other NSAIDs, such as "ibuprofen" (Motrin) and related drugs, are reversible and therefore, the effect on platelets is not as long-lived.


          There are several named coagulation factors that interact in a complex way to form blood clots, as discussed in the article on coagulation. Deficiencies of coagulation factors are associated with clinical bleeding. For instance, deficiency of Factor VIII causes classic Hemophilia A while deficiencies of Factor IX cause "Christmas disease"( hemophilia B). Antibodies to Factor VIII can also inactivate the Factor VII and precipitate bleeding that is very difficult to control. This is a rare condition that is most likely to occur in older patients and in those with autoimmune diseases. von Willebrand disease is another common bleeding disorder. It is caused by a deficiency of or abnormal function of the "von Willebrand" factor, which is involved in platelet activation. Deficiencies in other factors, such as factor XIII or factor VII are occasionally seen, but may not be associated with severe bleeding and are not as commonly diagnosed.


          In addition to NSAID-related bleeding, another common cause of bleeding is that related to the medication, warfarin ("Coumadin" and others). This medication needs to be closely monitored as the bleeding risk can be markedly increased by interactions with other medications. Warfarin acts by inhibiting the production of Vitamin K in the gut. Vitamin K is required for the production of the clotting factors, II, VII, IX, and X in the liver. One of the most common causes of warfarin-related bleeding is taking antibiotics. The gut bacteria make vitamin K and are killed by antibiotics. This decreases vitamin K levels and therefore the production of these clotting factors.


          Deficiencies of platelet function may require platelet transfusion while deficiciencies of clotting factors may require transfusion of either fresh frozen plasma of specific clotting factors, such as Factor VIII for patients with hemophilia.


          


          First aid


          All people who have been injured should receive a thorough assessment. It should be divided into a primary and secondary survey and performed in a stepwise fashion, following the " ABCs". Notification of EMS or other rescue agencies should be performed in a timely manner and as the situation requires.


          The primary survey examines and verifies that the patient's Airway is intact, that s/he is Breathing and that Circulation is working. A similar scheme and mnemonic is used as in CPR. However, during the pulse check of C, attempts should also be made to control bleeding and to assess perfusion, usually by checking capillary refill. Additionally a persons mental status should be assessed (Disability) or either an AVPU scale or via a formal Glasgow Coma Scale. In all but the most minor cases, the patient should be Exposed by removal of clothing and a secondary survey performed, examining the patient from head to toe for other injuries. The survey should not delay treatment and transport, especially if a non-correctable problem is identified.


          


          Minor bleeding


          Minor bleeding is bleeding that falls under a Class I hemorrhage and the bleeding is easily stopped with pressure.


          The largest danger in a minor wound is infection. Bleeding can be stopped with direct pressure and elevation, and the wound should be washed well with soap and water. A dressing, typically made of gauze, should be applied. Peroxide or iodine solutions (such as Betadine) can injure the cells that promote healing and may actually impair proper wound healing and delay closure.


          


          Emergency Bleeding Control


          Severe bleeding poses a very real risk of death to the casualty if not treated quickly. Therefore, preventing major bleeding should take priority over other conditions, save failure of the heart or lungs. Most protocols advise the use of direct pressure, rest and elevation of the wound above the heart to control bleeding.


          The use of a tourniquet is not advised in most cases, as it can lead to unnecessary necrosis or even loss of a limb. Tourniquets should rarely be used as it is usually possible to stop bleeding by the application of manual pressure.


          


          Bleeding from body cavities


          The only minor situation is a spontaneous nosebleed, or a nosebleed caused by a slight trauma (such as a child putting his finger in his nose).


          Simultaneous externalised bleeding from the ear may indicate brain trauma if there has been a serious head injury. Loss of consciousness, amnesia, or fall from a height increases the likelihood that there has been a severe injury. This type of injury can also be found in motor vehicle accidents associated with death or severe injury to other passengers.


          Hemoptysis, or coughing up blood, may be a sign that the person is at risk for serious bleeding. This is especially the case for patients with cancer. Hematemesis is vomiting up blood from the stomach. Often, the source of bleeding is difficult to distinguish and usually requires detailed assessment by an emergency physician.


          


          Internal bleeding


          Internal bleeding occurs entirely within the confines of the body and can be caused by a medical condition (such as aortic aneurysm) or by trauma. Symptoms of internal bleeding include pale, clammy skin, an increased heart rate and a stupor or confused state.


          The most recognisable form of internal bleeding is the contusion or bruise.


          


          Risk of blood contamination


          Because skin is watertight, there is no immediate risk of infection to the aide from contact with blood, provided the exposed area has not been previously wounded or diseased. Before any further activity (especially eating, drinking, touching the eyes, the mouth or the nose), the skin should be thoroughly cleaned in order to avoid cross contamination.


          To avoid any risk, the hands can be prevented from contact with a glove (mostly latex or nitrile rubber), or an improvised method such as a plastic bag or a cloth. This is taught as important part of protecting the rescuer in most first aid protocols.


          Following contact with blood, some rescuers may choose to go to the emergency department, where post-exposure prophylaxis can be started to prevent blood-borne infection.


          


          As a medical treatment


          Before the advent of modern medicine the technique of bloodletting, or phlebotomy, was used for a number of conditions: causing bleeding intentionally to remove a controlled amount of excess or "bad" blood. Phlebotomy is still used as an extremely effective treatment for Haemochromatosis.
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          Blindness is the condition of lacking visual perception due to physiological or neurological factors.


          Various scales have been developed to describe the extent of vision loss and define "blindness." Total blindness is the complete lack of form and visual light perception and is clinically recorded as "NLP," an abbreviation for "no light perception." Blindness is frequently used to describe severe visual impairment with residual vision. Those described as having only "light perception" have no more sight than the ability to tell light from dark. A person with only "light projection" can tell the general direction of a light source.


          In order to determine which people may need special assistance because of their visual disabilities, various governmental jurisdictions have formulated more complex definitions referred to as legal blindness. In North America and most of Europe, legal blindness is defined as visual acuity (vision) of 20/200 (6/60) or less in the better eye with best correction possible. This means that a legally blind individual would have to stand 20feet (6.1m) from an object to see itwith vision correctionwith the same degree of clarity as a normally sighted person could from 200feet (61m). In many areas, people with average acuity who nonetheless have a visual field of less than 20 degrees (the norm being 180 degrees) are also classified as being legally blind. Approximately ten percent of those deemed legally blind, by any measure, have no vision. The rest have some vision, from light perception alone to relatively good acuity. Low vision is sometimes used to describe visual acuities from 20/70 to 20/200.


          By the 10th Revision of the WHO International Statistical Classification of Diseases, Injuries and Causes of Death, low vision is defined as visual acuity of less than 6/18, but equal to or better than 3/60, or corresponding visual field loss to less than 20 degrees, in the better eye with best possible correction. Blindness is defined as visual acuity of less than 3/60, or corresponding visual field loss to less than 10 degrees, in the better eye with best possible correction.


          It should be noted that blind people with undamaged eyes may still register light non-visually for the purpose of circadian entrainment to the 24-hour light/dark cycle. Light signals for this purpose travel through the retinohypothalamic tract (RHT), so a damaged optic nerve beyond where the RHT exits it is no hindrance.


          


          Legal blindness


          In 1934, the American Medical Association adopted the following definition of blindness:


          
            Central visual acuity of 20/200 or less in the better eye with corrective glasses or central visual acuity of more than 20/200 if there is a visual field defect in which the peripheral field is contracted to such an extent that the widest diameter of the visual field subtends an angular distance no greater than 20 degrees in the better eye.

          


          The United States Congress included this definition as part of the Aid to the Blind program in the Social Security Act passed in 1935. In 1972, the Aid to the Blind program and two others combined under Title XVI of the Social Security Act to form the Supplemental Security Income program which currently states:


          
            An individual shall be considered to be blind for purposes of this title if he has central visual acuity of 20/200 or less in the better eye with the use of a correcting lens. An eye which is accompanied by a limitation in the fields of vision such that the widest diameter of the visual field subtends an angle no greater than 20 degrees shall be considered for purposes of the first sentence of this subsection as having a central visual acuity of 20/200 or less. An individual shall also be considered to be blind for purposes of this title if he is blind as defined under a State plan approved under title X or XVI as in effect for October 1972 and received aid under such plan (on the basis of blindness) for December 1973, so long as he is continuously blind as so defined.

          


          Kuwait is one of many nations that share the same criteria for legal blindness.


          


          Epidemiology


          In 1987, it was estimated that 598,000 people in the United States met the legal definition of blindness. Of this number, 58% were over the age of 65. In 1994-1995, 1.3 million Americans reported legal blindness.


          In November 2004 article Magnitude and causes of visual impairment, the WHO estimated that in 2002 there were 161 million (about 2.6% of the world population) visually impaired people in the world, of whom 124 million (about 2%) had low vision and 37 million (about 0.6%) were blind.


          


          Causes of blindness


          Serious visual impairment has a variety of causes:


          


          Diseases


          Most visual impairment is caused by disease and malnutrition. According to WHO estimates in 2002, the most common causes of blindness around the world are:


          
            	cataracts (47.8%),


            	glaucoma (12.3%),


            	uveitis (10.2%),


            	age-related macular degeneration (AMD) (8.7%),


            	trachoma (3.6%),


            	corneal opacity (5.1%), and


            	diabetic retinopathy (4.8%), among other causes.

          


          People in developing countries are significantly more likely to experience visual impairment as a consequence of treatable or preventable conditions than are their counterparts in the developed world. While vision impairment is most common in people over age 60 across all regions, children in poorer communities are more likely to be affected by blinding diseases than are their more affluent peers.


          The link between poverty and treatable visual impairment is most obvious when conducting regional comparisons of cause. Most adult visual impairment in North America and Western Europe is related to age-related macular degeneration and diabetic retinopathy. While both of these conditions are subject to treatment, neither can be cured. Another common cause is retinopathy of prematurity.


          In developing countries, wherein people have shorter life expectancies, cataracts and water-borne parasitesboth of which can be treated effectivelyare most often the culprits (see River blindness, for example). Of the estimated 40 million blind people located around the world, 7080% can have some or all of their sight restored through treatment.


          In developed countries where parasitic diseases are less common and cataract surgery is more available, age-related macular degeneration, glaucoma, and diabetic retinopathy are usually the leading causes of blindness.


          


          Abnormalities and injuries


          Eye injuries, most often occurring in people under 30, are the leading cause of monocular blindness (vision loss in one eye) throughout the United States. Injuries and cataracts affect the eye itself, while abnormalities such as optic nerve hypoplasia affect the nerve bundle that sends signals from the eye to the back of the brain, which can lead to decreased visual acuity.


          People with injuries to the occipital lobe of the brain can, despite having undamaged eyes and optic nerves, still be legally or totally blind.


          


          Genetic defects


          People with albinism often suffer from visual impairment to the extent that many are legally blind, though few of them actually cannot see. Leber's congenital amaurosis can cause total blindness or severe sight loss from birth or early childhood.


          Recent advances in mapping of the human genome have identified other genetic causes of low vision or blindness. One such example is Bardet-Biedl syndrome.


          


          Poisoning


          Rarely, blindness is caused by the intake of certain chemicals. A well-known example is methanol, which ironically is only mildly toxic and minimally intoxicating, but when not competing with ethanol for metabolism, methanol breaks down into the substances formaldehyde and formic acid which in turn can cause blindness, an array of other health complications, and death. Methanol is commonly found in methylated spirits, denatured ethyl alcohol, to avoid paying taxes on selling ethanol intended for human consumption. Methylated spirits are sometimes used by alcoholics as a desperate and cheap substitute for regular ethanol alcoholic beverages.


          


          Willful actions


          Blinding has been used as an act of vengeance and torture in some instances, to deprive a person of a major sense by which they can navigate or interact within the world, act fully independently, and be aware of events surrounding them. An example from the classical realm is Oedipus, who gouges out his own eyes after realizing that he fulfilled the awful prophecy spoken of him.


          In 2003, a Pakistani man Mohammad Sajid was sentenced to be blinded under Islamic Qisas law, for blinding his fiancee after her parents called off the engagement.


          


          Treatments


          A 2008 study published in the New England Journal of Medicine tested the effect of using gene therapy to help restore the sight of patients with a rare form of inherited blindness, known as Leber Congenital Amaurosis or LCA. Leber Congenital Amaurosis damages the light receptors in the retina and usually begins affecting sight in early childhood, with worsening vision until complete blindness around the age of 30.


          The study used a common cold virus to deliver a normal version of the gene called RPE65 directly into the eyes of affected patients. Remarkably all 3 patients aged 19, 26 and 26 responded well to the treatment and reported improved vision following the procedure. Due to the age of the patients and the degenerative nature of LCA the improvement of vision in gene therapy patients is encouraging for researchers. It is hoped that gene therapy may be even more effective in younger LCA patients who have experienced limited vision loss as well as in other blind or partially blind individuals.


          


          Adaptive techniques
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          Visually impaired and blind people have devised a number of techniques that allow them to complete daily activities using their remaining senses. These might include the following:


          
            	Adaptive computer and mobile phone software that allows people with visual impairments to interact with their computers and/or phones via screen readers or screen magnifiers.


            	Adaptations of banknotes so that the value can be determined by touch. For example:

              
                	In some currencies, such as the euro, the pound sterling and the Norwegian krone, the size of a note increases with its value.


                	Some currencies' banknotes have a tactile feature to indicate denomination. For example, the tactile feature is a system of raised dots in one corner, based on Braille cells but not standard Braille.


                	It is also possible to fold notes in different ways to assist recognition.

              

            


            	Labeling and tagging clothing and other personal items


            	Placing different types of food at different positions on a dinner plate


            	Marking controls of household appliances

          


          Most people, once they have been visually impaired for long enough, devise their own adaptive strategies in all areas of personal and professional management.


          For corrective surgery of blindness, see acquired vision.


          


          Tools


          Designers, both visually impaired and sighted, have developed a number of tools for use by blind people.


          


          Mobility
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          Many people with serious visual impairments can travel independently, using a wide range of tools and techniques. Orientation and mobility specialists are professionals who are specifically trained to teach people with visual impairments how to travel safely, confidently, and independently in the home and the community. These professionals can also help blind people to practice travelling on specific routes which they may use often, such as the route from one's house to a convenience store. Becoming familiar with an environment or route can make it much easier for a blind person to navigate successfully.


          Tools such as the white cane with a red tip - the international symbol of blindness may also be used to improve mobility. A long cane is used to extend the user's range of touch sensation. It is usually swung in a low sweeping motion, across the intended path of travel, to detect obstacles. However, techniques for cane travel can vary depending on the user and/or the situation. Some visually impaired persons do not carry these kinds of canes, opting instead for the shorter, lighter identification (ID) cane. Still others require a support cane. The choice depends on the individual's vision, motivation, and other factors.


          A small number of people employ guide dogs to assist in mobility. These dogs are trained to navigate around various obstacles, and to indicate when it becomes necessary to go up or down a step. However, the helpfullness of guide dogs is limited by the inability of dogs to understand complex directions. The human half of the guide dog team does the directing, based upon skills acquired through previous mobility training. In this sense, the handler might be likened to an aircraft's navigator, who must know how to get from one place to another, and the dog is the pilot, who gets them there safely.


          Government actions are sometimes taken to make public places more accessible to blind people. Public transportation is freely available to the blind in many cities. Tactile paving and audible traffic signals can make it easier and safer for visually impaired pedestrians to cross streets. In addition to making rules about who can and cannot use a cane, some governments mandate the right-of-way be given to users of white canes or guide dogs.


          


          Reading and magnification
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          Most visually impaired people who are not totally blind read print, either of a regular size or enlarged by magnification devices. Many also read large-print, which is easier for them to read without such devices. A variety of magnifying glasses, some handheld, and some on desktops, can make reading easier for them.


          The rest read Braille (or the infrequently used Moon type), or rely on talking books and readers or reading machines. They use computers with special hardware such as scanners and refreshable Braille displays as well as software written specifically for the blind, such as optical character recognition applications and screen readers.


          Some people access these materials through agencies for the blind, such as the National Library Service for the Blind and Physically Handicapped in the United States, the National Library for the Blind or the RNIB in the United Kingdom.


          Closed-circuit televisions, equipment that enlarges and contrasts textual items, are a more high-tech alternative to traditional magnification devices. So too are modern web browsers, which can increase the size of text on some web pages through browser controls or through user-controlled style sheets.


          There are also over 100 radio reading services throughout the world that provide people with vision impairments with readings from periodicals over the radio. The International Association of Audio Information Services provides links to all of these organizations.


          


          Computers


          Access technology such as screen readers and Screen magnifiers enable the blind to use mainstream computer applications. Most legally blind people (70% of them across all ages, according to the Seattle Lighthouse for the Blind) do not use computers. Only a small fraction of this population, when compared to the sighted community, have Internet access. This bleak outlook is changing, however, as availability of assistive technology increases, accompanied by concerted efforts to ensure the accessibility of information technology to all potential users, including the blind. Later versions of Microsoft Windows include an Accessibility Wizard & Magnifier for those with partial vision, and Microsoft Narrator, a simple screen reader. Linux distributions (as Live CDs) for the blind include Oralux and Adriane Knoppix, the latter developed in part by Adriane Knopper who has a visual impairment. The Macintosh OS also comes with a built-in screen reader, called VoiceOver.


          The movement towards greater web accessibility is opening a far wider number of websites to adaptive technology, making the web a more inviting place for visually impaired surfers.


          Experimental approaches in sensory substitution are beginning to provide access to arbitrary live views from a camera.


          


          Other aids


          People may use talking thermometers, enlarged or marked oven dials, talking watches, talking clocks, talking scales, talking calculators, talking compasses and other talking equipment.


          


          Sports


          Blind and partially sighted people participate in sports such as swimming, snow skiing and athletics. Some sports have been invented or adapted for the blind such as goalball, cricket and golf. The worldwide authority on sports for the blind is the International Blind Sports Federation (IBSA). People with vision impairments have participated in the Paralympic Games since the 1976 summer Paralympics in Toronto.


          


          Blindness in animals


          Statements that certain species of mammals are "born blind" refers to them being born with their eyes closed and their eyelids fused together; the eyes open later. One example is the rabbit. In humans the eyelids are fused for a while before birth, but open again before the normal birth time, but very premature babies are sometimes born with their eyes fused shut, and opening later. Other animals such as the blind mole rat are truly blind and rely on other senses.


          The theme of blind animals has been a powerful one in literature. Peter Schaffer's Tony-Award winning play, Equus, tells the story of a boy who blinds six horses. Theodore Taylor's classic young adult novel, The Trouble With Tuck, is about a teenage girl, Helen, who trains her blind dog to follow and trust a seeing-eye dog. Jacob Appel's prize-winning story, "Rods and Cones," describes the disruption that a blind rabbit causes in a married couple's life. In non-fiction, a recent classic is Linda Kay Hardie's essay, "Lessons Learned from a Blind Cat," in Cat Women: Female Writers on their Feline Friends.


          


          Metaphorical uses


          The word "blind" (adjective and verb) is often uses for various types of failing to notice something, for example in this page "For years I [= a gyrfalcon breeder] was impressed and blinded by the white colour, but after I bred gyrs for a while I noticed that demand for darker falcons was very strong.".


          A " blind spot" is an area where someone cannot see, e.g. where a car driver cannot see because parts of his car's bodywork are in the way.
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          Blitzkrieg ("lightning war" in German; listen) is a popular name for an offensive operational-level military doctrine which involves an initial bombardment followed by the employment of motorized mobile forces attacking with speed and surprise to prevent an enemy from implementing a coherent defense. The founding principles of these types of operations were developed in the 20th century by various nations, and adapted in the years after World War I, largely by the German Wehrmacht, to incorporate modern weapons and vehicles as a method to help avoid the stalemate of trench warfare and linear warfare in future conflicts. The first practical implementations of these concepts coupled with modern technology were instituted by the Wehrmacht in the opening theatres of World War II.


          The strategy was particularly effective to Germany in the invasions of Western Europe and initial operations in the Soviet Union. These operations were dependent on surprise penetrations, general enemy unpreparedness and an inability to react swiftly enough to German offensive operations.


          


          Definition and methods


          Video illustrating the principle of Blitzkrieg: http://static3.filefront.com/ffv6/player/vp_embed.swf?v=628609&autorun=true


          


          The generally accepted definition of blitzkrieg operations include the use of manoeuvre rather than attrition to defeat an opponent, and describe operations using combined arms, concentration of mobile assets at a focal point, armour closely supported by mobile infantry, artillery, and close air support assets. These tactics required sheer speed, specialized support vehicles, new methods of communication, new tactics, and an effective decentralized command structure. Broadly speaking, blitzkrieg operations required the development of mechanized infantry, self-propelled artillery and engineering assets that could maintain the rate of advance of fast tanks. German forces avoided direct combat in favour of interrupting an enemy's communications, decision-making, logistics and morale. In combat, blitzkrieg left little choice for the slower defending forces but to clump into defensive pockets that were encircled and then reduced by slower-moving German infantry reserves.


          Once the point of attack was identified, the Schwerpunkt ("focus point"), tactical bombers, and motorised artillery units struck at enemy defences. This avoided the setup time and revealing nature of field artillery. These bombardments were then followed by probing attacks to reveal defensive detail and allow the most effective employment of the main armoured spearhead and combined arms groups. The goals were to allow the deepest possible penetration and minimal engagement, while avoiding an enemy counterattack. Once the main force broke through the designated strike area, motorized infantry would then fan out behind the armoured spearhead to capture or destroy tactical outposts, any enemy forces encircled by panzer(tanks) and mechanised infantry unitsand to prevent flanking attacks. Less mobile infantry were designated for "mopping up" operations or to participate in the initial breakthrough.


          


          Etymology and modern meaning


          Blitzkrieg is a German compound literally meaning lightning war, but in context blitz(schnell) is a synonym for rush, quick or fast (in contrast to Stellungskrieg, trench warfare). The word did not enter official terminology of the Wehrmacht either before or during the war, even though it was already used in the military Journal Deutsche Wehr in 1935, in the context of an article on how states with insufficient food and raw materials supply can win a war. Another appearance is in 1938 in Militr-Wochenblatt, where Blitzkrieg is defined as a strategic attack, carried out by operational use of tanks, air force, and airborne troops. Karl-Heinz Frieser in his book Blitzkrieg-Legende, who researched the origin of the term and found the above examples, points out that the pre-war use of the term is rare and that it practically never entered official terminology throughout the war.


          It was first popularised in the English-speaking world by the American newsmagazine Time describing the 1939 German invasion of Poland. Published on September 25, 1939, well into the campaign, the account reads:


          
            
              	

              	The battlefront got lost, and with it the illusion that there had ever been a battlefront. For this was no war of occupation, but a war of quick penetration and obliterationBlitzkrieg, lightning war. Swift columns of tanks and armored trucks had plunged through Poland while bombs raining from the sky heralded their coming. They had sawed off communications, destroyed animals, scattered civilians, spread terror. Working sometimes 30 miles [50 km] ahead of infantry and artillery, they had broken down the Polish defenses before they had time to organize. Then, while the infantry mopped up, they had moved on, to strike again far behind what had been called the front.

              	
            

          


          Military historians have defined blitzkrieg as the employment of the concepts of maneuver and combined arms warfare developed in Germany during both the interwar period and the Second World War. Strategically, the ideal was to swiftly effect an adversary's collapse through a short campaign fought by a small, professional army. Operationally, its goal was to use indirect means, such as mobility and shock, to render an adversary's plans irrelevant or impractical. To do this, self-propelled formations of tanks; motorized infantry, engineers, artillery; and ground-attack aircraft operated as a combined-arms team. Historians have termed it a period form of the longstanding German principle of Bewegungskrieg,  movement war.


          Blitzkrieg has since been extended to express multiple meanings in popular use. From its original military definition, blitzkrieg may be applied to any military operation emphasizing the surprise, speed, or concentration stressed in accounts of the Invasion of Poland. During the war, the Luftwaffe terror bombings of London came to be known as the Blitz. Similarly, blitz has come to describe the rush tactic of American football, and the blitz form of chess in which players are allotted very little time. Blitz or blitzkrieg are used in many other non-military contexts.


          


          Interwar years


          


          Reichswehr


          Blitzkrieg's immediate development began with Germany's defeat in the First World War. Shortly after the war, the new Reichswehr created committees, within the Truppenamt, of veteran officers to evaluate 57 issues of the war. The reports of these committees formed doctrinal and training publications which were the standards by the time of the Second World War. The Reichswehr was influenced by its analysis of pre-war German military thought, in particular its infiltration tactics of the war, and the maneuver warfare which dominated the Eastern Front.


          German military history had been influenced heavily by Carl von Clausewitz, Alfred von Schlieffen and von Moltke the Elder, who were proponents of maneuver, mass, and envelopment. Their concepts were employed in the successful Franco-Prussian War and attempted knock-out blow of the Schlieffen Plan. Following the war, these concepts were modified by the Reichswehr in the light of WWI experience. Its Chief of Staff, Hans von Seeckt, moved doctrine away from what he argued was an excessive focus on encirclement towards one based on speed. Speed gives surprise, surprise allows exploitation if decisions can be reached quickly and mobility gives flexibility and speed.


          Von Seeckt advocated effecting breakthroughs against the enemy's centre when it was more profitable than encirclement or where encirclement was not practical. Under his command a modern update of the doctrinal system called Bewegungskrieg and its associated leadership system called Auftragstaktik was developed which resulted in the popularly known blitzkrieg effect. He additionally rejected the notion of mass which von Schlieffen and von Moltke had advocated. While reserves had comprised up to four-tenths of German forces in pre-war campaigns, von Seeckt sought the creation of a small, professional (volunteer) military backed by a defense-oriented militia. In modern warfare, he argued, such a force was more capable of offensive action, faster to ready, and less expensive to equip with more modern weapons. The Reichswehr was forced to adopt a small and professional army quite aside from any German plans, for the Treaty of Versailles limited it to 100,000 men.


          Bewegungskrieg required a new command hierarchy that allowed military decisions to be made closer to the unit level. This allowed units to react and make effective decisions faster, which is a critical advantage and a major reason for the success of blitzkrieg.


          German leadership had also been criticized for failing to understand the technical advances of the First World War, having given tank production the lowest priority and having conducted no studies of the machine gun prior to that war. In response, German officers attended technical schools during this period of rebuilding after the war.


          Infiltration tactics invented by the German Army during the First World War became the basis for later tactics. German infantry had advanced in small, decentralised groups which bypassed resistance in favour of advancing at weak points and attacking rear-area communications. This was aided by co-ordinated artillery and air bombardments, and followed by larger infantry forces with heavy guns, which destroyed centres of resistance. These concepts formed the basis of the Wehrmacht's tactics during the Second World War.


          On Eastern Front of World War I, combat did not bog down into trench warfare. German and Russian armies fought a war of maneuver over thousands of miles, giving the German leadership unique experience which the trench-bound Western Allies did not have. Studies of operations in the East led to the conclusion that small and coordinated forces possessed more combat worth than large, uncoordinated forces.


          


          Foreign influence


          During this period, all the war's major combatants developed mechanized force theories. The official doctrines of the Western Allies differed substantially from those of the Reichswehr. British, French, and American doctrines broadly favored a more prepared set-piece battle, using mechanized forces to maintain the impetus and momentum of an offensive. There was less emphasis on combined arms, deep penetration or concentration. In short, their philosophy was not too different from that which they had at the outset of World War 1. Early Reichswehr periodicals contained many translated works, though they were often not adopted. Technical advances in foreign countries were, however, observed and used in-part by the Weapons Office. Foreign doctrines are widely considered to have had little serious influence.


          Col. Charles de Gaulle, in France, was a known advocate of concentration of armor and airplanes. His opinions were expressed in his book, Vers l'Arme de Mtier (Towards the Professional Army). Like von Seeckt, he concluded that France could no longer maintain the huge armies of conscripts and reservists with which World War I had been fought, and sought to use tanks, mechanised forces and aircraft to allow a smaller number of highly trained soldiers to have greater impact in battle. His views little endeared him to the French high command, but are claimed by some to have influenced Heinz Guderian.


          British theorists J.F.C. Fuller and Captain B. H. Liddell Hart have often been associated with blitzkrieg's development, though this is a matter of controversy.


          It is alleged that General Heinz Guderian, a critical figure in blitzkrieg's conception, drew some of his inspiration from Liddell Hart. This is based on a paragraph in the English edition of Guderian's autobiography in which he credits Liddell Hart. It is argued, however, that Liddell Hart, as editor of the autobiography's English edition, wrote that paragraph himself or, more broadly, that his influence on Guderian was not as significant as held. This is further supported by the fact that the controversial paragraph is missing in other language versions.


          During the war, Fuller developed plans for massive, independent tank operations and was subsequently studied by the German military. It is variously argued that Fuller's wartime plans and post-war writings were an inspiration, or that his readership was low and German experiences during the war received more attention. The fact that the Germans saw themselves latterly as losers may be linked to the root and branch review, learn and rewrite of all Army doctrine and training manuals by senior and experienced officers, the UK's response was much weaker. (The British War Office did permit an Experimental Mechanized Force, formed on 1 May 1927, that was wholly motorized, including self propelled artillery and motorized engineers.)


          What is clear is the practical implementation of this doctrine in a wide and successful range of scenarios by Guderian and other Germans during the war. From early combined-arms river crossings and penetration exploitations during the advance in France in 1940 to massive sweeping advances in Russia in 1941, Guderian showed a mastery and innovation that inspired many others. This leadership was supported, fostered and institutionalised by his supporters in the Reichswehr General Staff system, which worked the Army to greater and greater levels of capability through massive and systematic Movement Warfare war games in the 1930s.


          The Reichswehr and Red Army collaborated in war games and tests in Kazan and Lipetsk beginning in 1926. During this period, the Red Army was developing the theory of Deep operations, which would guide Red Army doctrine throughout World War II. Set within the Soviet Union, these two centers were used to field test aircraft and armored vehicles up to the battalion level, as well as housing aerial and armored warfare schools through which officers were rotated. This was done in the Soviet Union, in secret, to evade the Treaty of Versailles's occupational agent, the Inter-Allied Commission.


          Some precursors of blitzkrieg style were used in the First World War  most notably by General Alexei Brusilov in Russia's Brusilov Offensive of 1916 and Britain's General Allenby in the Battle of Megiddo in September 1918. Both relied on achieving surprise; Brusilov by merely omitting the usual clumsy preparations, Allenby by laboriously painting a false intelligence picture for the enemy commanders. Brusilov pioneered the use of infiltration by small groups of specially-picked infantry to dislocate enemy artillery and headquarters; the Germans themselves used a variation of such tactics in their 1918 Spring Offensive. Allenby used cavalry to seize railway and communication centres deep in the enemy rear, unhinging the entire defence, while aircraft disrupted enemy lines of communication and thwarted counter-moves.


          A comparatively less-discussed development was the recognition by Allied industrial and political figures (rather than military leaders), that maintenance of momentum required new methods and equipment. Realising that armies based on horsed transport and relying on telephones for communications were not able to maintain an advance faster than the defenders could move reserves to a threatened sector and construct new defensive lines, the British Ministry of Munitions under Winston Churchill was seeking in 1918 to develop mechanical means of achieving this. They planned to construct large numbers of vehicles with cross-country mobility, but the war ended before their efforts bore fruit.


          


          Guderian in the Wehrmacht


          Following Germany's military reforms of the 1920s, Heinz Guderian emerged as a strong proponent of mechanized forces. Within the Inspectorate of Transport Troops, Guderian and colleagues performed theoretical and field exercise work. There was opposition from many officers who gave primacy to the infantry or simply doubted the usefulness of the tank. Among them was Chief of the General Staff Ludwig Beck (193538), who was skeptical that armored forces could be decisive. Nonetheless, the panzer divisions were established during his tenure.


          General Guderian argued that the tank was the decisive weapon of war. "If the tanks succeed, then victory follows", he wrote. In an article addressed to critics of tank warfare, he wrote "until our critics can produce some new and better method of making a successful land attack other than self-massacre, we shall continue to maintain our beliefs that tanksproperly employed, needless to sayare today the best means available for land attack." Addressing the faster rate at which defenders could reinforce an area than attackers could penetrate it during the First World War, Guderian wrote that "since reserve forces will now be motorized, the building up of new defensive fronts is easier than it used to be; the chances of an offensive based on the timetable of artillery and infantry co-operation are, as a result, even slighter today than they were in the last war." He continued, "We believe that by attacking with tanks we can achieve a higher rate of movement than has been hitherto obtainable, andwhat is perhaps even more importantthat we can keep moving once a breakthrough has been made." Guderian additionally required that tactical radios be widely used to facilitate co-ordination and command by having one installed in all tanks.
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          After becoming head of state in 1934, Adolf Hitler ignored the Versailles Treaty provisions. A command for armored forces was created within the German Wehrmachtthe Panzertruppe, as it came to be known later. The Luftwaffe, the German air force, was re-established, and development begun on ground-attack aircraft and doctrines. Hitler was a strong supporter of this new strategy. He read Guderian's book Achtung! Panzer! and upon observing armored field exercises at Kummersdorf he remarked That is what I wantand that is what I will have.


          


          Guderian's blitzkrieg


          Heinz Guderian probably was the first who fully developed and advocated the principle of blitzkrieg. He summarized the tactics of blitzkrieg as the way to get the mobile and motorized armored divisions to work together and support each other in order to achieve decisive success. In his book, Panzer Leader, p 13, he said,


          
            
              	

              	In this year of 1929 I became convinced that tanks working on their own or in conjunction with infantry could never achieve decisive importance, My historical studies; the exercises carried out in England and our own experience with mock-ups had persuaded me that the tanks would never be able to produce their full effect until weapons on whose support they must inevitably rely were brought up to their standard of speed and of cross country performance. In such formation of all arms, the tanks must play primary role, the other weapons beings subordinated to the requirements of the armor. It would be wrong to include tanks in infantry divisions: what was needed were armored divisions which would include all the supporting arms needed to fight with full effect.

              	
            

          


          Guderian believed that certain development in technology must be developed in conjunction with blitzkrieg to support the entire theory; especially in communications with which the armored divisions, and tanks especially should be equipped (Wireless Communications). Guderian insisted in 1933 to the high command that every tank in the German armored force must be equipped with radio.


          


          Spanish Civil War


          German volunteers first used armor in live field conditions during the Spanish Civil War of 1936. Armor commitments consisted of Panzer Battalion 88, a force built around three companies of PzKpfw I tanks that functioned as a training cadre for Nationalists. The Luftwaffe deployed squadrons of fighters, dive-bombers, and transports as the Condor Legion. Guderian called the tank deployment on too small a scale to allow accurate assessments to be made. The true test of his armored idea would have to wait for the Second World War. However, the German Air Force also provided volunteers to Spain to test both tactics and aircraft in combat, including the first combat use of the Stuka.


          


          Methods of operations


          


          Schwerpunkt


          Blitzkrieg sought decisive actions at all times. To this end, the theory of a schwerpunkt (focal point) developed; it was the point of maximum effort. Ground, mechanised and Luftwaffe forces were used only at this point of maximum effort whenever possible. By local success at the schwerpunkt, a small force achieved a breakthrough and gained advantages by fighting in the enemy's rear. It is summarized by Guderian as Nicht kleckern, klotzen! (Don't fiddle, smash!)


          To achieve a breakout, armored forces would attack the enemy's defensive line directly, supported by their own infantry (Panzergrenadiers), artillery fire and aerial bombardment in order to create a breach in the enemy's line. Through this breach the tanks could break through without the traditional encumbrance of the slow logistics of a pure infantry regiment. The breaching force never lost time by stabilising its flanks or by regrouping; rather it continued the assault in towards the interior of the enemy's lines, sometimes diagonally across them. This point of breakout has been labeled a hinge, but only because a change in direction of the defender's lines is naturally weak and therefore a natural target for blitzkrieg assault.


          In this, the opening phase of an operation, air forces sought to gain superiority over enemy air forces by attacking aircraft on the ground, bombing their airfields, and seeking to destroy them in air to air combat.


          A final element was the use of airborne forces beyond the enemy lines in order to disrupt enemy activities and take important positions (such as Eben Emael). While the taking of the position does not constitute part of blitzkrieg, the disruptive effect this can cause in combination with earlier elements would fit well.


          


          Paralysis


          Having achieved a breakthrough into the enemy's rear areas, German forces attempted to paralyze the enemy's decision making and implementation process. Moving faster than enemy forces, mobile forces exploited weaknesses and acted before opposing forces could formulate a response. Guderian wrote that Success must be exploited without respite and with every ounce of strength, even by night. The defeated enemy must be given no peace.


          Central to this is the decision cycle. Every decision made by German or opposing forces required time to gather information, make a decision, disseminate orders to subordinates, and then implement this decision through action. Through superior mobility and faster decision-making cycles, mobile forces could take action on a situation sooner than the forces opposing them.


          Directive control was a fast and flexible method of command. Rather than receiving an explicit order, a commander would be told of his superior's intent and the role which his unit was to fill in this concept. The exact method of execution was then a matter for the low-level commander to determine as best fit the situation. Staff burden was reduced at the top and spread among commands more knowledgeable about their own situation. In addition, the encouragement of initiative at all levels aided implementation. As a result, significant decisions could be effected quickly and either verbally or with written orders a few pages in length.


          


          Kesselschlacht


          An operation's final phase, the Kesselschlacht (literally kettle battle), was a concentric attack on an encircled force. It was here that most losses were inflicted upon the enemy, primarily through the capture of prisoners and weapons. The term saw heavy use during the Russian campaign, where the Russian defenders drew together into isolated pockets of resistance while the German armies swept past them without engaging, in order to get to Moscow as soon as possible before the Russian winter set in. Later this proved to be their downfall, as the Russian pockets surrendered en masse, leading to an influx of POWs, and depleting German supplies.


          


          Effect on civilians


          Blitzkrieg tactics often affected civilians in a way perceived by some to be negative  sometimes intentionally, and sometimes not. Whereas more traditional conflict resulted in a well-defined, slow moving front line, giving civilians time to be evacuated, the new approach did not allow for this.


          


          Operations in history


          


          Poland, 1939
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          Despite the term blitzkrieg being coined during the Invasion of Poland of 1939, historians generally hold that German operations during it were more consistent with more traditional methods. The Wehrmacht's strategy was more inline with Vernichtungsgedanken, or a focus on envelopment to create pockets in broad-front annihilation. Panzer forces were deployed among the three German concentrations without strong emphasis on independent use, being used to create or destroy close pockets of Polish forces and seize operational-depth terrain in support of the largely un-motorized infantry which followed. The Luftwaffe gained air superiority by a combination of superior technology and numbers.


          The understanding of operations in Poland has shifted considerably since the Second World War. Many early postwar histories incorrectly attribute German victory to enormous development in military technique which occurred between 1918 and 1940, incorrectly citing that Germany, who translated (British inter-war) theories into action...called the result Blitzkrieg. More recent histories identify German operations in Poland as relatively cautious and traditional. Matthew Cooper wrote that


          
            
              	

              	...[t]hroughout the Polish Campaign, the employment of the mechanized units revealed the idea that they were intended solely to ease the advance and to support the activities of the infantry....Thus, any strategic exploitation of the armored idea was still-born. The paralysis of command and the breakdown of morale were not made the ultimate aim of the ... German ground and air forces, and were only incidental by-products of the traditional maneuvers of rapid encirclement and of the supporting activities of the flying artillery of the Luftwaffe, both of which had has their purpose the physical destruction of the enemy troops. Such was the Vernichtungsgedanke of the Polish campaign.

              	
            

          


          He went on to say that the use of tanks left much to be desired...Fear of enemy action against the flanks of the advance, fear which was to prove so disastrous to German prospects in the west in 1940 and in the Soviet Union in 1941, was present from the beginning of the war. John Ellis further asserted that ...there is considerable justice in Matthew Cooper's assertion that the panzer divisions were not given the kind of strategic mission that was to characterize authentic armored blitzkrieg, and were almost always closely subordinated to the various mass infantry armies.


          In fact, Whilst Western accounts of the September campaign have stressed the shock value of the panzers and Stuka attacks, they have tended to underestimate the punishing effect of German artillery on Polish units. Mobile and available in significant quantity, artillery shattered as many units as any other branch of the Wehrmacht.


          


          France 1940


          The German invasion of France, with subsidiary attacks on Belgium and the Netherlands, consisted of two phases, Operation Yellow (Fall Gelb) and Operation Red ( Fall Rot). Yellow opened with a feint conducted against the Netherlands and Belgium by two armoured corps and paratroopers. The Germans had massed the bulk of their armoured force in Panzer Group von Kleist, which attacked through the comparatively unguarded sector of the Ardennes and achieved a breakthrough at Sedan with air support.


          The group raced to the coast of the English Channel at Abbeville, thus isolating the British Expeditionary Force, Belgian Army, and some divisions of the French Army in northern France. The armoured and motorized units under Guderian and Rommel initially advanced far beyond the following divisions, and indeed far in excess of that with which German high command was initially comfortable. When the German motorized forces were met with a counterattack at Arras, British tanks with heavy armour (Matilda I & IIs) created a brief panic in the German High Command. The armoured and motorized forces were halted, by Hitler, outside the port city of Dunkirk which was being used to evacuate the Allied forces. Hermann Gring had promised his Luftwaffe would complete the destruction of the encircled armies but aerial operations did not prevent the evacuation of the majority of Allied troops (which the British named Operation Dynamo); some 330,000 French and British were saved.


          Overall, Yellow succeeded beyond almost anyone's wildest dreams, despite the claim that the Allies had 4,000 armoured vehicles and the Germans 2,200, and the Allied tanks were often superior in armour and calibre of cannon. It left the French armies much reduced in strength (although not demoralised), and without much of their own armour and heavy equipment. Operation Red then began with a triple-pronged panzer attack. The XV Panzer Corps attacked towards Brest, XIV Panzer Corps attacked east of Paris, towards Lyon, and Guderian's XIX Panzer Corps completed the encirclement of the Maginot Line. The defending forces were hard pressed to organize any sort of counter-attack. The French forces were continually ordered to form new lines along rivers, often arriving to find the German forces had already passed them.


          Ultimately, the French army and nation collapsed after barely two months of blitzkrieg operations, in contrast to the four years of trench warfare of the First World War.


          


          North Africa, 194043


          When Italy entered the war in 1940, a large Italian force faced the British Western Desert Force under Richard O'Connor on the frontier between Egypt and Libya. The British force included a substantial mechanised contingent, the Mobile Force (Egypt). The concepts of operations of the Mobile Force had been worked out by its former commander, Percy Hobart, a comparatively little-known theorist of armoured operations. The British Commander in Chief in the Middle East, General Archibald Wavell, had been a staff officer under Allenby in Palestine and had extensively analysed his operations.


          In Operation Compass, launched in December 1940, O'Connor's forces effectively destroyed the Italian armies in Libya. The British mobile force several times outflanked and isolated the Italian front line troops, and ultimately drove across the desert to intercept and capture the retreating Italians at Beda Fomm. At this point, British forces were diverted to campaigns in Greece and elsewhere, being replaced by comparatively inexperienced units, and German armoured forces under Erwin Rommel landed in Africa to reinforce the Italians. Rommel launched a blitzkrieg offensive which destroyed many British armoured formations and drove the remaining forces back towards Egypt and the starting point of Operation Compass. The offensive was only halted when Rommel's forces were unable to capture fortress of Tobruk near the Egyptian border. Tobruk possessed an excellent port that could have been used to drastically shorten Rommel's drawn out supply lines. Without Tobruk any further advance would have risked strategic collapse. Rommel's forces besieged Tobruk and he lost the momentum of his offensive.


          From this point onwards, pure blitzkrieg operations played less part. The resulting battles in the open desert terrain have been compared to naval encounters, rather than land battles. The great distances involved imposed logistical limitations on movements, and made it difficult to seize any objective which would cripple the enemy ability to resist.


          The large British armoured force which mounted Operation Crusader, the final attempt to relieve Tobruk in late 1941, had a vague mission which amounted to seeking out and destroying Rommel's armoured forces. Rommel, having temporarily knocked out many British armoured formations, did launch an armoured raid into the British rear areas in an attempt to induce a strategic collapse among his opponents but this did not occur and he was forced to withdraw. Once again, British forces were diverted from the Middle East (on Japan's entry into the war), and once again the German Afrika Korps mounted a small-scale blitzkrieg counterattack which recovered most of the ground lost in Crusader. Rommel's subsequent attack against the British rear at the Battle of Gazala failed, and nearly left his forces stranded and isolated. In the event, Rommel was able to restore his position, capture Tobruk and advance far into Egypt as a result of British failures at a tactical, rather than strategic level. Supply problems and stiff resistance at the El Alamein position, the last defensive line before Alexandria and the Nile, halted Rommel's forces. Rommel's last attempted blitzkrieg operation in Egypt, the Battle of Alam el Halfa, failed because the Allies had plenty of warning of his intentions through ULTRA decryption of German signals, and even canalised his advance into a head-on attack against dug-in British forces.


          Most of the subsequent Allied offensives were set-piece battles, with little attempt at pursuit. Rommel had one final opportunity to use blitzkrieg methods in Tunisia, when a spoiling attack launched at Kasserine resulted in the collapse of the American front. Denied reinforcements to exploit the opening, the Germans rejected the option to advance deep into the Allied rear. The Americans were reinforced and were able to rally, and subsequent German attacks were indecisive. The North African campaign ended with a final Allied set-piece attack which broke through the lines in front of Tunis.


          


          Soviet Union: the Eastern Front: 194144
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          Use of armored forces was crucial for both sides on the Eastern Front. Operation Barbarossa, the German invasion of the Soviet Union in 1941, involved a number of breakthroughs and encirclements by motorized forces. Its stated goal was to destroy the Russian forces deployed in the West and to prevent their escape into the wide-open spaces of Russia. This was generally achieved by four panzer armies which encircled surprised and disorganized Soviet forces, followed by marching infantry which completed the encirclement and defeated the trapped forces. The first year of the Eastern Front offensive can generally be considered to have had the last successful major blitzkrieg operations.


          After Germany's failure to destroy the Soviets before the winter of 1941, the strategic failure above the German tactical superiority became apparent. Although the German invasion successfully conquered large areas of Soviet territory, the overall strategic effects were more limited. The Red Army was able to regroup far to the rear of the main battle line, and eventually defeat the German forces for the first time in the Battle of Moscow.


          In the summer of 1942, when Germany launched another offensive in the southern USSR against Stalingrad and the Caucasus, the Soviets again lost tremendous amounts of territory, only to counter-attack once more during winter. German gains were ultimately limited by Hitler diverting forces from the attack on Stalingrad itself and seeking to pursue a drive to the Caucasus oilfields simultaneously as opposed to subsequently as the original plan had envisaged.


          In the summer of 1943 the Whermacht launched another combined forces offesive operation - Citadel - against the Soviet salient at Kursk. Soviet defensive tactics were by now hugely improved, particularly in terms of artillery and effective use of air support. All the same the Battle of Kursk was a close run affair though was marked by the Soviet switch to offence and the use of the revived doctrine of deep operations. For the first time the Blitzkrieg was defeated in summer and the opposing forces were able to mount their own, successful, counter operation.


          By the summer of 1944 the reversal of fortune was complete and Operation Bagration saw Soviet forces inflict crushing defeats on Germany through the aggressive use of armour, infantry and air power in combined strategic assault.
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          Western Front, 194445


          As the war progressed, Allied armies began using combined arms formations and deep penetration strategies that Germany had used in the opening years of the war. Many Allied operations in the Western Desert and on the Eastern Front relied on massive concentrations of firepower to establish breakthroughs by fast-moving armoured units. These artillery-based tactics were also decisive in Western Front operations after Operation Overlord and both the British Commonwealth and American armies developed flexible and powerful systems for utilizing artillery support. What the Soviets lacked in flexibility, they made up for in number of multiple rocket launchers, cannon and mortar tubes. The Germans never achieved the kind of response times or fire concentrations their enemies were capable of by 1944.


          After the Allied landings at Normandy, Germany made attempts to overwhelm the landing force with armored attacks, but these failed for lack of co-ordination and Allied air superiority. The most notable attempt to use deep penetration operations in Normandy was at Mortain, which exacerbated the German position in the already-forming Falaise Pocket and assisted in the ultimate destruction of German forces in Normandy. The Mortain counter-attack was effectively destroyed by U.S. 12th Army Group with little effect on its own offensive operations.


          The Allied offensive in central France, spearheaded by armored units from George S. Patton's Third Army, used breakthrough and penetration techniques that were essentially identical to Guderian's prewar armoured idea. Patton acknowledged that he had read both Guderian and Rommel before the war, and his tactics shared the traditional cavalry emphasis on speed and attack. A phrase commonly used in his units was haul ass and bypass.


          Germany's last offensive on its Western front, Operation Wacht am Rhein, was an offensive launched towards the vital port of Antwerp in December 1944. Launched in poor weather against a thinly-held Allied sector, it achieved surprise and initial success as Allied air power was stymied by cloud cover. However, stubborn pockets of defence in key locations throughout the Ardennes, the lack of serviceable roads, and poor German logisitics planning caused delays. Allied forces deployed to the flanks of the German penetration, and Allied aircraft were again able to attack motorized columns. However, the stubborn defense of US units and German weakness led to a defeat for the Germans.


          


          Asia 19421945


          The terrain and logistical infrastructure in the areas of Asia in which Japanese forces were engaged presented far fewer opportunities for wide-ranging mechanised operations, but a few battles were noted for fast-moving attacks which resulted in the dislocation of the defences.


          In the Battle of Malaya in early 1942, Japanese forces with air superiority and spearheaded by a tank regiment, rapidly drove British Commonwealth forces back down the length of the peninsula, aided by outflanking operations launched from the sea. The rapid Japanese offensive into Burma spearheaded by tanks and motorised forces in the same year also caused the Allied defence to collapse, although disunity of Allied command was also a factor.


          In the Battle of Central Burma in 1945, the British Fourteenth Army (enjoying air supremacy) launched an armoured and mechanised offensive which captured the major communication centre of Meiktila behind the Japanese lines by surprise. There was no strategic collapse, but the attempted Japanese counter-attack was made at a strategic and tactical disadvantage. The Japanese were forced to break off the battle and withdraw from most of Burma.


          In Operation August Storm, the Soviet invasion of Japanese-occupied Manchuria, the Russians made their major attack via a route the Japanese had thought impossible for armoured forces to traverse. The Russians very rapidly overran vast areas, and surrounded most Japanese forces in besieged towns. The Japanese were thinly stretched in static garrisons, and had very few resources with which to counter the Russian attacks.


          


          Limitations and countermeasures


          


          Environment


          The concepts associated with the term blitzkrieg  deep penetrations by armour, large encirclements, and combined arms attacks  were largely dependent upon terrain and weather conditions. Where the ability for rapid movement across tank country was not possible, armoured penetrations were often avoided or resulted in failure. Terrain would ideally be flat, firm, unobstructed by natural barriers or fortifications, and interspersed with roads and railways. If it was instead hilly, wooded, marshy, or urban, armour would be vulnerable to infantry in close-quarters combat and unable to break out at full speed. Additionally, units could be halted by mud ( thawing along the Eastern Front regularly slowed both sides) or extreme snow. Artillery observation and aerial support was also naturally dependent on weather. It should however be noted that the disadvantages of such terrain could be nullified if surprise was achieved over the enemy by an attack through such terrain. During the Battle of France, the German blitzkrieg-style attack on France went through the Ardennes. There is little doubt that the hilly, heavily-wooded Ardennes could have been relatively easily defended by the Allies, even against the bulk of the German armoured units. However, precisely because the French thought the Ardennes as unsuitable for massive troop movement, particularly for tanks, they were left with only light defences which were quickly overrun by the Wehrmacht. The Germans quickly advanced through the forest, knocking down the trees the French thought would impede this tactic.


          


          Air superiority
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          Allied air superiority became a significant hindrance to German operations during the later years of the war. Early German successes enjoyed air superiority with unencumbered movement of ground forces, close air support, and aerial reconnaissance. However, the Western Allies' air-to-ground aircraft were so greatly feared out of proportion to their actual tactical success, that following the lead up to Operation Overlord German vehicle crews showed reluctance to move en masse during daylight. Indeed, the final German blitzkrieg operation in the west, Operation Wacht am Rhein, was planned to take place during poor weather which grounded Allied aircraft. Under these conditions, it was difficult for German commanders to employ the armoured idea to its envisioned potential.


          


          Counter-tactics
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          Blitzkrieg was very effective against static defense doctrines that most countries developed in the aftermath of the First World War. Early attempts to defeat the blitzkrieg can be dated to the Invasion of Poland in 1939, where Polish general Stanisław Maczek, commander of 10th Motorized Cavalry Brigade, prepared a detailed report of blitzkrieg tactics, its usage, effectiveness and possible precautions for the French military from his experiences. However, the French staff disregarded this report (it was captured, unopened, by the German army). Later, Maczek would become one of the most successful Allied armoured forces commanders in the war.


          During the Battle of France in 1940, De Gaulle's 4th Armour Division and elements of the British 1st Army Tank Brigade in the British Expeditionary Force both made probing attacks on the German flank, actually pushing into the rear of the advancing armored columns at times (see Battle of Arras ). This may have been a reason for Hitler to call a halt to the German advance. Those attacks combined with Maxime Weygand's Hedgehog tactic would become the major basis for responding to blitzkrieg attacks in the future: deployment in depth, permitting enemy forces to bypass defensive concentrations, reliance on anti-tank guns, strong force employment on the flanks of the enemy attack, followed by counter-attacks at the base to destroy the enemy advance in detail. Holding the flanks or shoulders of a penetration was essential to channeling the enemy attack, and artillery, properly employed at the shoulders, could take a heavy toll of attackers. While Allied forces in 1940 lacked the experience to successfully develop these strategies, resulting in France's capitulation with heavy losses, they characterized later Allied operations. For example, at the Battle of Kursk the Red Army employed a combination of defense in great depth, extensive minefields, and tenacious defense of breakthrough shoulders. In this way they depleted German combat power even as German forces advanced. In August 1944 at Mortain, stout defense and counterattacks by the US and Canadian armies closed the Falaise Gap. In the Ardennes, a combination of hedgehog defense at Bastogne, St Vith and other locations, and a counterattack by the US 3rd Army were employed.


          The US doctrine of massing high-speed tank destroyers was not generally employed in combat since few massed German armor attacks occurred by 1944.


          Furthermore blitzkrieg is very vulnerable to an enemy that puts a great emphasis on anti-tank warfare and on anti-aircraft weaponry, especially if the side employing blitzkrieg is unprepared. An example being the beginning phase of Yom Kippur War; the Israeli tank were decimated by Egyptian infantry who were heavily equipped with RPGs and AT-3 Sagger missiles and Israeli Air Force suffered tremendous losses due to SA-6 Gainful missiles, against whom they had not proper countermeasures. Only with a radical doctrinal and tactical change (see Battle of the Chinese Farm) were the Israelis able to break through Egyptian lines and win the war.


          


          Logistics


          Although effective in quick campaigns against Poland and France, blitzkrieg could not be sustained by Germany in later years. Blitzkrieg strategy has the inherent danger of the attacking force overextending its supply lines, and the strategy as a whole can be defeated by a determined foe who is willing and able to sacrifice territory for time in which to regroup and rearm, as the Soviets did on the Eastern Front (as opposed to for example the Dutch who had no territory to sacrifice). Tank and vehicle production was a constant problem for Germany; indeed, late in the war many panzer "divisions" had no more than a few dozen tanks. As the end of the war approached, Germany also experienced critical shortages in fuel and ammunition stocks as a result of Anglo-American strategic bombing and blockade. Although production of Luftwaffe fighter aircraft continued, they would be unable to fly for lack of fuel. What fuel there was went to panzer divisions, and even then they were not able to operate normally. Of those Tiger tanks lost against the United States Army, nearly half of them were abandoned for lack of fuel.


          


          Influence


          Blitzkrieg's widest influence was within the Western Allied leadership of the war, some of whom drew inspiration from the Wehrmacht's approach. United States General George S. Patton emphasized fast pursuit, the use of an armored spearhead to effect a breakthrough, and then cutting off and disrupting enemy forces prior to their flight. In his comments of the time, he credited Guderian and Rommel's work, notably Infantry Attacks, for this insight. He also put into practice the idea attributed to cavalry leader Nathan Bedford Forrest, "git thar fustest with the mostest" (get there first, with the most forces).


          Blitzkrieg also has had some influence on subsequent militaries and doctrines. The Israel Defense Forces may have been influenced by blitzkrieg in creating a military of flexible armored spearheads and close air support. The Indo-Pakistani War of 1971 is also considered as a modern example of blitzkrieg-style assault by Indian forces that ended in a swift defeat of Pakistan, within a fortnight. The 1990s United States theorists of " Shock and awe" claim blitzkrieg as a subset of strategies which they term "rapid dominance".


          It may also be argued that Napoleon Bonaparte used some form of blitzkrieg tactic when conquering Europe a century prior to the invasion of Poland by Adolf Hitler.


          


          Changing interpretation


          Beginning in the 1970s, the interpretation of blitzkrieg, particularly with respect to the Second World War, has undergone a shift in the historical community. John Ellis described the shift:


          
            Our perception of land operations in the Second World War has...been distorted by an excessive emphasis upon the hardware employed. The main focus of attention has been the tank and the formations that employed it, most notably the (German) panzer divisions. Despite the fact that only 40 of the 520 German divisions that saw combat were panzer divisions (there were also an extra 24 motorised/panzergrenadier divisions), the history of German operations has consistently almost exclusively been written largely in terms of blitzkrieg and has concentrated almost exclusively upon the exploits of the mechanized formations. Even more misleadingly, this presentation of ground combat as a largely armored confrontation has been extended to cover Allied operations, so that in the popular imagination the exploits of the British and Commonwealth Armies, with only 11 armored divisions out of 73 (that saw combat), and of the Americans in Europe, with only 16 out of 59, are typified by tanks sweeping around the Western Desert or trying to keep up with Patton in the race through Sicily and across northern France. Of course, these armored forces did play a somewhat more important role in operations than the simple proportions might indicate, but it still has to be stressed that they in no way dominated the battlefield or precipitated the evolution of completely new modes of warfare.

          


          Ellis, as well as Zaloga in his study of the Polish Campaign in 1939, points to the effective use of other arms such as artillery and aerial firepower as equally important to the success of German (and later, Allied) operations. Panzer operations in Russia failed to provide decisive results; Leningrad never fell despite an entire Panzer Group being assigned to take it, nor did Moscow. In 1942, panzer formations overstretched at Stalingrad and in the Caucasus, and what successes did take place  such as Manstein at Kharkov or Krivoi Rog  were of local significance only.
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              	Coordinates:
            


            
              	Country

              	[image: Flag of South Africa] South Africa
            


            
              	Province

              	Free State
            


            
              	Officially founded

              	1846
            


            
              	Elevation

              	1,395m (4,577ft)
            


            
              	Population
            


            
              	-Total

              	369,568
            


            
              	Time zone

              	SAST ( UTC+2)
            

          


          Bloemfontein (pronounced /ˈbluːmfɒnteɪn/, Afrikaans and Dutch for "spring of Bloem (bloom)", "flower spring" or "fountain of flowers" is the capital city of the Free State Province of South Africa as well as one of the nation's three capitals being the judicial capital. The city's Sesotho name is Mangaung, meaning "place of cheetahs" and became part of the Mangaung Local Municipality in 2000. " Bloemfontein is popularly and poetically known as "the city of roses", owing to the abundance of these flowers and the annual rose festival held there.


          Although Bloemfontein has a reputation for its flowers in an otherwise arid region, the city's name is alleged by some to refer to Jan Bloem (1775-1858), a Korana Griqua leader whose people inhabited (and still inhabit) parts of the Free State and Northern Cape.


          The city is situated on dry grassland at , at an altitude of 1,395 metres above sea level. The city is home to 369,568 residents, while the Mangaung Local Municipality has a population of 645,455. Bloemfontein is served by Bloemfontein airport.


          


          History


          Though historically a predominantly Afrikaner settlement, Bloemfontein was officially founded in 1846 as a fort by British army major Henry Douglas Warden as a British outpost in the Transoranje region, at that stage occupied by various groups of peoples including Cape Colony Trek Boers, Griqua and Basotho. With colonial policy shifts the region changed into the Orange River Sovereignty (1848-1854) and eventually the Orange Free State Republic (1854-1902). From 1902-1910 it served as the capital of the Orange River Colony and since that time as the provincial capital of the Orange Free State (now Free State). In 1910 it became the Judicial Capital of South Africa.


          


          Founding and early days


          Warden originally chose the site largely because of its close proximity to the main route to Winburg, the spacious open country, and the absence of horse sickness.


          [bookmark: 1854-1898]
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              The old Raadsaal in Bloemfontein, with the statue of Christiaan de Wet
            

          


          As the capital of the Orange Free State Republic the growth and maturing of the Republic resulted in the growth of the town. Numerous public buildings that remain in use to day were constructed. This was largely facilitated by the excellent governance of the Republic (which acquired the term model republic) and the compensation from the British for the loss of the diamond rich Griqualand area.


          A railway line was built in 1890 connecting Bloemfontein to Cape Town.


          The writer J. R. R. Tolkien was born in the city on January 3, 1892, though his family left South Africa while he was still a child following the death of his father, Arthur Tolkien (1896). He recorded that his earliest memories were of "a hot country".


          


          Second Anglo-Boer War/South African War


          In 1899, the city was the site of the Bloemfontein Conference, which failed to prevent the outbreak of the Second Boer War. The conference was a final attempt to avert a war between Britain and the south African Republic. With its failure the stage was set for war, which broke out on 11 October 1899.


          The rail line from Cape Town proved to be critical to the British in occupying the city later.


          On 13 March 1900, following the Battle of Paardeberg British forces captured the city and built a concentration camp nearby to house Boer women and children. The National Women's Memorial, on the outskirts of the city, pays homage to the 45,000 women and children (including up to 17,000 black people) who died in these camps.


          


          Recent history


          Until 1994, the city was the sole judicial capital of South Africa. It remains the seat for the Supreme Court Of Appeal (formerly the Appellate Division of the Supreme Court) and is therefore generally regarded as the judicial capital. It is also an administrative centre with many private hospitals and educational institutions.


          


          Geography and Climate


          Bloemfontein is located in central South Africa on the southern edge of the Highveld at an elevation of 1,400metres (4,600ft), bordering on the semi-arid region of the Karoo. The area is generally flat with occasional hills (koppies in Afrikaans) and the general vegetation is Highveld grassland. Bloemfontein experiences an oceanic climate with hot summer days (Jan: max:31C min:15C; frequent afternoon thunderstorms) and cooler, dry winters, often with frosts (July: max:17C min:-2C). Snow is rare but as recently as August 2006 it snowed in the city, with snowfalls occurring again at the airport on July 26th 2007.


          
            
              	+ Climate Table
            


            
              	

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	Year
            


            
              	Highest recorded temperature ( C)

              	39

              	39

              	35

              	33

              	30

              	25

              	24

              	29

              	34

              	35

              	37

              	38

              	39
            


            
              	Highest recorded temperature ( F)

              	102

              	102

              	95

              	91

              	86

              	77

              	75

              	84

              	93

              	95

              	99

              	100

              	102
            


            
              	Average daily maximum temperature ( C)

              	31

              	29

              	27

              	23

              	20

              	17

              	17

              	20

              	24

              	26

              	28

              	30

              	24
            


            
              	Average daily maximum temperature ( F)

              	88

              	84

              	81

              	73

              	63

              	63

              	73

              	75

              	79

              	82

              	86

              	75
            


            
              	Average daily minimum temperature ( C)

              	15

              	15

              	12

              	8

              	3

              	-2

              	-2

              	1

              	5

              	9

              	12

              	14

              	8
            


            
              	Average daily minimum temperature ( F)

              	59

              	59

              	54

              	46

              	37

              	28

              	28

              	34

              	41

              	48

              	54

              	57

              	46
            


            
              	Lowest recorded temperature ( C)

              	6

              	4

              	1

              	-3

              	-9

              	-9

              	-10

              	-10

              	-7

              	-3

              	0

              	3

              	-10
            


            
              	Lowest recorded temperature ( F)

              	43

              	39

              	34

              	27

              	16

              	16

              	14

              	14

              	19

              	27

              	32

              	37

              	14
            


            
              	Average monthly precipitation ( mm)

              	83

              	111

              	72

              	56

              	17

              	12

              	8

              	15

              	24

              	43

              	58

              	60

              	559
            


            
              	Average monthly precipitation ( in)

              	3.3

              	4.4

              	2.8

              	2.2

              	0.7

              	0.5

              	0.3

              	0.6

              	0.9

              	1.7

              	2.3

              	2.4

              	22
            


            
              	Average number of rain days (>= 1 mm)

              	11

              	11

              	11

              	9

              	4

              	3

              	2

              	3

              	4

              	7

              	9

              	10

              	84
            


            
              	Source: South African Weather Service
            

          


          


          Suburbs


          Bloemfontein suburbs include Woodland Hills Wildlife Estate, Bayswater, Brandwag, Ehrlichpark, Fauna, Fichardtpark, Fleurdal, Gardeniapark, Generaal De Wet, Hospitaalpark, Kiepersol, Lourierpark, Park West, Pellissier, Uitsig, Universitas, Westdene, Wilgehof and Willows to the south of the city. To the north of Bloemfontein, you will find Langenhovenpark, Arboretum, Bayswater, Dan Pienaar, Helicon Heights, Heuwelsig, Hillsboro, Hillside, Hilton, Naval Hill, Navalsig, Noordhoek, Pentagon Park, Waverley and Heidedal. The prodominantly black suburbs is; Rocklands, Phahameng, Phelindaba, Bloemanda and the most historic Bochabela where the Maphikela House (where the African national Congress - ANC started) is situated at.


          


          Sports


          


          Stadiums


          The Free State Stadium and the surrounding sports complex is the main sports venue in the city and province. The venue will be the hosting stadium of the 2010 FIFA World Cup South Africa matches played in Bloemfontein. There are several other sports venues however in the city, including facilities belonging to the university, schools and sports clubs.


          


          Soccer
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              Free State Stadium
            

          


          Bloemfontein is joint home (together with nearby Botshabelo) to Premier Soccer League team Bloemfontein Celtic. Some of the matches of the Football World Cup 2010 will be played at the Free State Stadium.


          


          Rugby


          Bloemfontein's Free State Stadium is home to two rugby union teams; the Central Cheetahs franchise who compete in the Super 14 and the Free State Cheetahs who play in the domestic Currie Cup. The Free State Cheetahs won the Currie Cup in 2005 against the Blue Bulls, they drew the final with the Blue Bulls in 2006 and retained the Currie Cup title in 2007 by winning the Golden Lions resulting in the Free State Cheetahs to be Currie Cup champions until at least 2008. For more information on Vodacom Free State Cheetahs visit http://www.fscheetahs.co.za & information on Super 14 Vodacom Cheetahs visit http://www.vodacomcheetahs.com


          


          Cricket


          The Eagles cricket team representing the Free State and Northern Cape in various series is located at OUTsurance Oval, part of the Free State Stadium complex.


          


          Soaring


          One of the most active soaring communities in South Africa and the world is using the New Tempe Airport north of Bloemfontein.


          


          Motor Sports


          Bloemfontein has a motocross track run by the Bloemfontein Off Road Club, as well as a go-kart circuit (M&F Raceway), which is run by Bloemfontein Kart Club.


          


          Education


          Bloemfontein is the seat of University of the Free State as well as the Central University of Technology


          Primary schools include:


          
            	Grey College Primary School


            	Bloemfontein Primary School


            	Laerskool Universitas (TJOKKIES)


            	Willem Postma Primary School

          


          There are also several high schools (secondary schools) in the city, these include:


          
            	Grey College Secondary School


            	Bloemfontein High School


            	CVO Skool Dankbaar in Bain's Vlei is a private Calvinist school, affiliated with the BCVO


            	Horskool Fichardtpark in Fichhardtpark


            	Technical High School Louis Botha


            	Horskool Jim Fouch


            	Horskool Sand du Plessis


            	St. Andrew's School


            	St. Michael's School


            	Sentraal High School


            	C&N Sekondre Meisieskool Oranje

          


          


          Recreational


          Bloemfontein has an excellent Motocross track run by the Bloemfontein Off Road Club.


          There is also a kart circuit (M&F Raceway), which is ruled by Bloemfontein Kart Club.


          One can also enjoy a day or a sleep over at the Bloemfontein Zoo. Zoo Snoozes are only one of the activities arranged by Friends of the Bloemfontein Zoo.


          Boyden Observatory, a unique astronomy research and educational centre outside the city, offers public open evenings on certain nights during the year, arranged by the Friends of Boyden Observatory. Groups can also visit the observatory for exclusive evenings on appointment.


          Atop Naval Hill is the Franklin Game Reserve. It was named after John Franklin, South African Senator, attorney and Mayor of Bloemfontein in the 1930s.


          Famous People


          
            	Zola Budd, international long distance athlete


            	J. R. R. Tolkien CBE was born in Bloemfontein on 3 January 1892. Tolkien is famous for his fantasy epics The Hobbit, The Lord of the Rings and The Silmarillion. When aged 3, Tolkien left South Africa for England.


            	Shaun Morgan, musician


            	Hansie Cronje, controversial South African cricket captain


            	Juan Smith, rugby player


            	Os du Randt, rugby player


            	Allan Donald, South African cricketer


            	Ryk Neethling, Olympic gold medalist swimmer


            	Morne van Wyk played for South Africa Proteas Cricket team, currently the captain of Gestetner Diamond Eagles which is local cricket franchise

          


          


          Religion


          Bloemfontein has a large and diverse Christian population. The city houses several churches and denominations:


          
            	It is the seat of the Anglican Diocese of the Free State


            	Afrikaans Baptist Church (Afrikaans: Afrikaanse Baptiste Kerk)


            	Dutch Reformed Church (Afrikaans: Nederduitse Gereformeerde Kerk)


            	Sacred Heart Cathedral in Bloemfontein is the seat of the Roman Catholic Archdiocese of Bloemfontein

          


          


          Local Governance


          Bloemfontein forms part of the Manguang Local Municipality and the Motheo District Municipality


          


          Community Service Organizations


          
            	Round Table 25 Bloemfontein Round Table is a non-political, non-racial association of young men between the ages of 18 and 40, embracing representatives of nearly every profession and occupation. Its objects are the encouragement of high ethical standards, the promotion of social inter-action and fellowship among young professional and business men and the quickening of individual interest in everything affecting the public welfare.


            	Round Table 158 Bloemfontein The first Round Table was formed in Norwich, England in 1927. The founder, Louis Marchesi, was a young member of Norwich Rotary Club who felt a need existed for a club where the young business men of the town could gather on a regular basis. At their meetings they could exchange ideas, learn from the experiences of their colleagues and play a collective part in the civic life of Norwich. From a very early stage it was agreed that Round Table would be a non-religious, non-political club and this has continued to this day.


            	Child Welfare Bloemfontein Child Welfare Bloemfontein & Childline Free State is a non-profit organisation that was founded in 1914 by a group of volunteers who identified a need for welfare services among the community. In 2004, Child Welfare Bloemfontein celebrated its 90th birthday. Over the past 90 years, many community programmes have been successfully implemented.


            	Arrive Alive South Africa Official Road Safety Website Our vision was " To develop an effective road safety information portal that will enhance awareness of road safety and save lives", the web site is currently owned by Adv. Johan Jonck & was developed by a local Bloemfontein web site company Chillies.co.za & this partnership achieved massive milestones has now been endorsed by the RTMC & Department of Roads South Africa as the only Official Road Safety web site for South Africa.
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          A blog (an abridgment of the term web log) is a website where entries are commonly displayed in reverse chronological order. "Blog" can also be used as a verb, meaning to maintain or add content to a blog.


          Many blogs provide commentary or news on a particular subject; others function as more personal online diaries. A typical blog combines text, images, and links to other blogs, web pages, and other media related to its topic. The ability for readers to leave comments in an interactive format is an important part of many blogs. Most blogs are primarily textual, although some focus on art ( artlog), photographs ( photoblog), sketchblog, videos ( vlog), music ( MP3 blog), audio (podcasting) are part of a wider network of social media. Micro-blogging is another type of blogging which consists of blogs with very short posts. As of December 2007, blog search engine Technorati was tracking more than 112 million blogs.


          
            
              	Topics in journalism
            


            
              	Professional issues
            


            
              	
                News Reportage Writing Ethics Objectivity Values Attribution Defamation Editorial independence Education Other topics

              
            


            
              	Fields
            


            
              	Arts Business Entertainment Environment Fashion Politics Science Sports Tech Trade Traffic Weather
            


            
              	Genres
            


            
              	
                Advocacy journalism

                Citizen journalism

                Civic journalism

                Community journalism

                Gonzo journalism

                Investigative journalism

                Literary journalism

                Narrative journalism

                New Journalism

                Opinion journalism

                Visual journalism

                Watchdog journalism

              
            


            
              	Social impact
            


            
              	
                Fourth Estate

                Fifth Estate

                Freedom of the press

                Infotainment

                Media bias

                News propaganda

                Public relations

                Yellow journalism

              
            


            
              	News media
            


            
              	
                Newspapers

                Magazines

                News agencies

                Broadcast journalism

                Online journalism

                Photojournalism

                Alternative media

                Vlog

              
            


            
              	Roles
            


            
              	Journalist Reporter Editor Columnist Commentator Photographer News presenter Meteorologist
            


            
              	
                


                

              
            

          


          


          History


          Before blogging became popular, digital communities took many forms, including Usenet, commercial online services such as GEnie, BiX and the early CompuServe, e-mail lists and Bulletin Board Systems (BBS). In the 1990s, Internet forum software, such as WebEx, created running conversations with "threads". Threads are topical connections between messages on a metaphorical "corkboard". Some have likened blogging to the Mass-Observation project of the mid-20th century.


          [bookmark: 1983.E2.80.931990_.28Pre-HTTP.29]


          19831990 (Pre-HTTP)


          Usenet was the primary serial medium included in the original definition of the World Wide Web. It featured the Moderated Newsgroup which allowed all posting in a newsgroup to be under the control of an individual or small group. Most such newsgroups were simply moderated discussion forums, however, in 1983-84, one exception, named mod.ber, was created, named after and managed by an individual: Brian E. Redman. Regularly, Redman and a few associates posted summaries of interesting postings and threads taking place elsewhere on the net. With its serial journal publishing style, presence on the pre-HTTP web and strong similarity to the common blog form which features links to interesting and cool places on the net chosen by the blogger, mod.ber had many of the characteristics commonly associated with the term "blog". It ceased operation after approximately 8 months. Brad Templeton calls the newsgroup rec.humor.funny (which he founded) the world's oldest still existing blog.


          [bookmark: 1994.E2.80.932001]


          19942001


          
            Image:Brad Fitzpatrick.jpg

            
              Brad Fitzpatrick, an early blogger.
            

          


          The modern blog evolved from the online diary, where people would keep a running account of their personal lives. Most such writers called themselves diarists, journalists, or journalers. A few called themselves " escribitionists". The Open Pages webring included members of the online-journal community. Justin Hall, who began eleven years of personal blogging in 1994 while a student at Swarthmore College, is generally recognized as one of the earliest bloggers, as is Jerry Pournelle. Dave Winer's Scripting News is also credited with being one of the oldest and longest running weblogs . Another early blog was Wearable Wireless Webcam, an online shared diary of a person's personal life combining text, video, and pictures transmitted live from a wearable computer and EyeTap device to a web site in 1994. This practice of semi-automated blogging with live video together with text was referred to as sousveillance, and such journals were also used as evidence in legal matters.


          Other forms of journals kept online also existed. A notable example was game programmer John Carmack's widely read journal, published via the finger protocol. Some of the very earliest bloggers, like Steve Gibson of sCary's Quakeholio (now Shacknews) and Stephen Heaslip of Blue's News (still running since 1995 with online archives back to July 1996), evolved from the Quake scene and Carmack's .plan updates. Steve Gibson was hired to blog full-time by Ritual Entertainment on February 8, 1997 , possibly making him the first hired blogger.


          Websites, including both corporate sites and personal homepages, had and still often have "What's New" or "News" sections, often on the index page and sorted by date. One example of a news based "weblog" is the Drudge Report founded by the self-styled maverick reporter Matt Drudge, though apparently Drudge dislikes this classification. Another is the Institute for Public Accuracy which began posting news releases featuring several news-pegged one-paragraph quotes several times a week beginning in 1998. One noteworthy early precursor to a blog was the tongue-in-cheek personal website that was frequently updated by Usenet legend Kibo.


          Early weblogs were simply manually updated components of common websites. However, the evolution of tools to facilitate the production and maintenance of web articles posted in reverse chronological order made the publishing process feasible to a much larger, less technical, population. Ultimately, this resulted in the distinct class of online publishing that produces blogs we recognize today. For instance, the use of some sort of browser-based software is now a typical aspect of "blogging". Blogs can be hosted by dedicated blog hosting services, or they can be run using blog software, such as WordPress, Movable Type, Blogger or LiveJournal, or on regular web hosting services.


          The term "weblog" was coined by Jorn Barger on 17 December 1997. The short form, "blog," was coined by Peter Merholz, who jokingly broke the word weblog into the phrase we blog in the sidebar of his blog Peterme.com in April or May of 1999. This was quickly adopted as both a noun and verb ("to blog," meaning "to edit one's weblog or to post to one's weblog").


          After a slow start, blogging rapidly gained in popularity. Blog usage spread during 1999 and the years following, being further popularized by the near-simultaneous arrival of the first hosted blog tools:


          
            	Open Diary launched in October 1998, soon growing to thousands of online diaries. Open Diary innovated the reader comment, becoming the first blog community where readers could add comments to other writers' blog entries.


            	Brad Fitzpatrick, a well known blogger started LiveJournal in March 1999.


            	Andrew Smales created Pitas.com in July 1999 as an easier alternative to maintaining a "news page" on a website, followed by Diaryland in September 1999, focusing more on a personal diary community.


            	Evan Williams and Meg Hourihan ( Pyra Labs) launched blogger.com in August 1999 (purchased by Google in February 2003)

          


          Blogging combined the personal web page with tools to make linking to other pages easier  specifically permalinks, blogrolls and TrackBacks. This, together with weblog search engines enabled bloggers to track the threads that connected them to others with similar interests.


          [bookmark: 2001.E2.80.932004]


          20012004


          Several broadly popular American blogs emerged in 2001: Andrew Sullivan's AndrewSullivan.com, Ron Gunzburger's Politics1.com, Taegan Goddard's Political Wire, Glenn Reynolds' Instapundit, Charles Johnson's Little Green Footballs, and Jerome Armstrong's MyDD  all blogging primarily on politics (two earlier popular American political blogs were Bob Somerby's Daily Howler launched in 1998 and Mickey Kaus' Kausfiles launched in 1999).


          By 2001, blogging was enough of a phenomenon that how-to manuals began to appear, primarily focusing on technique. The importance of the blogging community (and its relationship to larger society) increased rapidly. Established schools of journalism began researching blogging and noting the differences between journalism and blogging.


          Also in 2002, many blogs focused on comments by U.S. Senate Majority Leader Trent Lott. Senator Lott, at a party honoring U.S. Senator Strom Thurmond, praised Senator Thurmond by suggesting that the United States would have been better off had Thurmond been elected president. Lott's critics saw these comments as a tacit approval of racial segregation, a policy advocated by Thurmond's 1948 presidential campaign. This view was reinforced by documents and recorded interviews dug up by bloggers. (See Josh Marshall's Talking Points Memo.) Though Lott's comments were made at a public event attended by the media, no major media organizations reported on his controversial comments until after blogs broke the story. Blogging helped to create a political crisis that forced Lott to step down as majority leader.


          The impact of this story gave greater credibility to blogs as a medium of news dissemination. Though often seen as partisan gossips, bloggers sometimes lead the way in bringing key information to public light, with mainstream media having to follow their lead. More often, however, news blogs tend to react to material already published by the mainstream media.


          Since 2002, blogs have gained increasing notice and coverage for their role in breaking, shaping, and spinning news stories. The Iraq war saw bloggers taking measured and passionate points of view that go beyond the traditional left-right divide of the political spectrum.


          Blogging was established by politicians and political candidates to express opinions on war and other issues and cemented blogs' role as a news source. (See Howard Dean and Wesley Clark.) Meanwhile, an increasing number of experts blogged, making blogs a source of in-depth analysis. (See Daniel Drezner and J. Bradford DeLong.)


          The second Iraq war was the first "blog war" in another way: Iraqi bloggers gained wide readership, and one, Salam Pax, published a book of his blog. Blogs were also created by soldiers serving in the Iraq war. Such " warblogs" gave readers new perspectives on the realities of war, as well as often offering different viewpoints from those of official news sources.


          Blogging was used to draw attention to obscure news sources. For example, bloggers posted links to traffic cameras in Madrid as a huge anti-terrorism demonstration filled the streets in the wake of the March 11 attacks.


          Bloggers began to provide nearly-instant commentary on televised events, creating a secondary meaning of the word "blogging": to simultaneously transcribe and editorialize speeches and events shown on television. (For example, "I am blogging Rice's testimony" means "I am posting my reactions to Condoleezza Rice's testimony into my blog as I watch her on television.") Real-time commentary is sometimes referred to as "liveblogging."


          [bookmark: 2004.E2.80.93present]


          2004present


          In 2004, the role of blogs became increasingly mainstream, as political consultants, news services and candidates began using them as tools for outreach and opinion forming. Even politicians not actively campaigning, such as the UK's Labour Party's MP Tom Watson, began to blog to bond with constituents.


          Minnesota Public Radio broadcast a program by Christopher Lydon and Matt Stoller called "The blogging of the President," which covered a transformation in politics that blogging seemed to presage. The Columbia Journalism Review began regular coverage of blogs and blogging. Anthologies of blog pieces reached print, and blogging personalities began appearing on radio and television. In the summer of 2004, both United States Democratic and Republican Parties' conventions credentialed bloggers, and blogs became a standard part of the publicity arsenal. Mainstream television programs, such as Chris Matthews' Hardball, formed their own blogs. Merriam-Webster's Dictionary declared "blog" as the word of the year in 2004.


          In 2004, Global Voices Online, a site which "aggregates, curates, and amplifies the global conversation online  shining light on places and people other media often ignore" surfaced, bringing to light bloggers from around the world. Today, the site has a relationship with Reuters and is responsible for breaking many global news stories.


          Blogs were among the driving forces behind the " Rathergate" scandal, to wit: (television journalist) Dan Rather presented documents (on the CBS show 60 Minutes) that conflicted with accepted accounts of President Bush's military service record. Bloggers declared the documents to be forgeries and presented evidence and arguments in support of that view, and CBS apologized for what it said were inadequate reporting techniques (see Little Green Footballs). Many bloggers view this scandal as the advent of blogs' acceptance by the mass media, both as a news source and opinion and as means of applying political pressure.


          Some bloggers have moved over to other media. The following bloggers (and others) have appeared on radio and television: Duncan Black (known widely by his pseudonym, Atrios), Glenn Reynolds ( Instapundit), Markos Moulitsas Zniga ( Daily Kos), Alex Steffen ( Worldchanging) and Ana Marie Cox ( Wonkette). In counter-point, Hugh Hewitt exemplifies a mass media personality who has moved in the other direction, adding to his reach in "old media" by being an influential blogger.


          Some blogs were an important news source during the December 2004 Tsunami such as Medecins Sans Frontieres, which used SMS text messaging to report from affected areas in Sri Lanka and Southern India. Similarly, during Hurricane Katrina in August 2005 and the aftermath a few blogs which were located in New Orleans, including the Interdictor and Gulfsails were able to maintain power and an Internet connection and disseminate information that was not covered by the Main Stream Media.


          In the United Kingdom, The Guardian newspaper launched a redesign in September 2005, which included a daily digest of blogs on page 2. Also in June 2006, BBC News launched a weblog for its editors, following other news companies.


          



          In January 2005, Fortune magazine listed eight bloggers that business people "could not ignore": Peter Rojas, Xeni Jardin, Ben Trott, Mena Trott, Jonathan Schwartz, Jason Goldman, Robert Scoble, and Jason Calacanis.


          In 2007, Tim O'Reilly proposed a Blogger's Code of Conduct.


          


          Types


          
            [image: A photo of Joi Ito's moblog.]

            
              A photo of Joi Ito's moblog.
            

          


          There are various types of blogs, and each differs in the way content is delivered or written.


          
            	By media type


            	A blog comprising videos is called a vlog, one comprising links is called a linklog, a site containing a portfolio of sketches is called a sketchblog or one comprising photos is called a photoblog. Blogs with shorter posts and mixed media types are called tumblelogs.

          


          
            	An Artlog is a form of art sharing and publishing in the format of a blog, but differentiated by the predominant use of and focus on Art work rather than text.

          


          
            	A rare type of blog hosted on the Gopher Protocol is known as a Phlog

          


          
            	By device


            	Blogs can also be defined by which type of device is used to compose it. A blog written by a mobile device like a mobile phone or PDA is called a moblog.

          


          
            	Genre


            	Some blogs focus on a particular subject, such as political blogs, travel blogs, fashion blogs, project blogs, education blogs, niche blogs, classical music blogs, legal blogs (often referred to as a blawgs) or dreamlogs. While not a legitimate type of blog, one used for the sole purpose of spamming is known as a Splog.

          


          
            	Legal status of publishers


            	A blog can be private, as in most cases, or it can be for business purposes. Blogs, either used internally to enhance the communication and culture in a corporation or externally for marketing, branding or PR purposes are called corporate blogs.

          


          
            	Blog search engines


            	Several blog search engines are used to search blog contents (also known as the blogosphere), such as Bloglines, BlogScope, and Technorati. Technorati, which is among the most popular blog search engines, provides current information on both popular searches and tags used to categorize blog postings. Research community is working on going beyond simple keyword search, by inventing news ways to navigate through huge amounts of information present in the blogosphere, as demonstrated by projects like BlogScope.

          


          
            	Blogging Communities and Directories


            	Several online communities exist that connect people to blogs and bloggers to other bloggers, including BlogCatalog and MyBlogLog. A collection of local blogs is sometimes referred to as a Bloghood.

          


          


          Popularity


          Recently, researchers have analyzed the dynamics of how blogs become popular. There are essentially two measures of this: popularity through citations, as well as popularity through affiliation (i.e. blogroll). The basic conclusion from studies of the structure of blogs is that while it takes time for a blog to become popular through blogrolls, permalinks can boost popularity more quickly, and are perhaps more indicative of popularity and authority than blogrolls, since they denote that people are actually reading the blog's content and deem it valuable or noteworthy in specific cases.


          The blogdex project was launched by researchers in the MIT Media Lab to crawl the Web and gather data from thousands of blogs in order to investigate their social properties. It gathered this information for over 4 years, and autonomously tracked the most contagious information spreading in the blog community, ranking it by recency and popularity. It can thus be considered the first instantiation of a memetracker. The project is no longer active, but a similar function is now served by tailrank.com.


          Blogs are also given rankings by Technorati based on the number of incoming links and Alexa Internet based on the web hits of Alexa Toolbar users. In August 2006, Technorati listed the most linked-to blog as that of Chinese actress Xu Jinglei and the most-read blog as group-written Boing Boing.


          Gartner forecasts that blogging will peak in 2007, leveling off when the number of writers who maintain a personal website reaches 100 million. Gartner analysts expect that the novelty value of the medium will wear off as most people who are interested in the phenomenon have checked it out, and new bloggers will offset the number of writers who abandon their creation out of boredom. The firm estimates that there are more than 200 million former bloggers who have ceased posting to their online diaries, creating an exponential rise in the amount of "dotsam" and "netsam"  that is to say, unwanted objects on the Web.


          It was reported by Chinese media Xinhua that the blog of Xu Jinglei received more than 50 million page views, claiming to be the most popular blog in the world. In mid-2006, it also had the most incoming links of any blogs on the Internet.


          Blogging consequences


          The emergence of blogging has brought a range of legal liabilities and other often unforeseen consequences. One area of concern is the issue of bloggers releasing proprietary or confidential information. Another area of concern is blogging and defamation. A third area of concern is employees who write about aspects of their place of employment or their personal lives, and then face loss of employment or other adverse consequences. A number of examples of blogging and its sometimes negative or unforeseen consequences are cited here.


          


          Defamation or liability


          Several cases have been brought before the national courts against bloggers concerning issues of defamation or liability. The courts have returned with mixed verdicts. Internet Service Providers (ISPs), in general, are immune from liability for information that originates with Third Parties (U.S. Communications Decency Act and the EU Directive 2000/31/EC).


          In John Doe v. Patrick Cahill, the Delaware Supreme Court held that stringent standards had to be met to unmask anonymous bloggers, and also took the unusual step of dismissing the libel case itself (as unfounded under American libel law) rather than referring it back to the trial court for reconsideration. In a bizarre twist, the Cahills were able to obtain the identity of John Doe, who turned out to be the person they suspected: the town's mayor, Councilman Cahill's political rival. The Cahills amended their original complaint, and the mayor settled the case rather than going to trial.


          In Malaysia, eight Royal Dutch Shell Group companies collectively obtained in June 2004 an Interim Injunction and Restraining Order against a Shell whistleblower, a Malaysian geologist and former Shell employee, Dr John Huong. The proceedings are in respect of alleged defamatory postings attributed to Dr Huong on a weblog hosted in North America but owned and operated by an 89 year old British national, Alfred Donovan, a long term critic of Shell. The Shell action is directed solely against Dr Huong. Further proceedings against Dr Huong were issued by the same plaintiff companies in 2006 in respect of publications on Donovan weblog sites in 2005 and 2006. The further proceedings include a "Notice to Show Cause" relating to a " contempt of court" action potentially punishable by imprisonment. The contempt hearing and a related application by the eight Royal Dutch Shell plaintiff companies for Dr Huong to produce Alfred Donovan for cross-examination in connection with an affidavit Donovan provided, was scheduled to be heard in the High Court of Malay in Kuala Lumpur on 17 August 2006. Donovan's principle weblog is royaldutchshellplc.com. In January 2007, two prominent political bloggers, Jeff Ooi and Ahiruddin Attan were sued by pro-government newspaper, The New Straits Times Press (Malaysia) Berhad, Kalimullah bin Masheerul Hassan, Hishamuddin bin Aun and Brenden John a/l John Pereira over an alleged defamation. The plaintiff was supported by the Malaysian government . Following the suit, the Malaysian government proposed to "register" all bloggers in Malaysia in order to better control parties against their interest. . This is the first such legal case against bloggers in the country.


          In Britain, a college lecturer contributed to a blog in which she referred to a politician (who had also expressed his views in the same blog) using various uncomplimentary names, including referring to him as a "Nazi". The politician found out the real name of the lecturer (she wrote under a pseudonym) via the ISP and successfully sued her for 10,000 in damages and 7,200 costs.


          In the United States blogger Aaron Wall was sued by Traffic Power for defamation and publication of trade secrets in 2005. According to Wired Magazine, Traffic Power had been "banned from Google for allegedly rigging search engine results." Wall and other "white hat" search engine optimization consultants had exposed Traffic Power in what they claim was an effort to protect the public. The case was watched by many bloggers because it addressed the murky legal question of who's liable for comments posted on blogs.


          


          Employment


          In general, attempts at hiding the blogger's name and/or the place of employment in anonymity have proved ineffective at protecting the blogger. Employees who blog about elements of their place of employment raise the issue of employee branding, since their activities can begin to affect the brand recognition of their employer.


          Ellen Simonetti, a Delta Air Lines flight attendant, was fired by the airline for photos of herself in uniform on an airplane and comments posted on her blog "Queen of the Sky: Diary of a Flight Attendant" which her employer deemed inappropriate. This case highlighted the issue of personal blogging and freedom of expression vs. employer rights and responsibilities, and so it received wide media attention. Simonetti took legal action against the airline for "wrongful termination, defamation of character and lost future wages". The suit is postponed while Delta is in bankruptcy proceedings ( court docket).


          In the spring of 2006, Erik Ringmar, a tenured senior lecturer at the London School of Economics was ordered by the convenor of his department to "take down and destroy" his blog in which he discussed the quality of education at the school..


          Mark Cuban, owner of the Dallas Mavericks, was recently fined during the 2006 NBA playoffs for criticizing NBA officials on the court and in his blog.


          Mark Jen was terminated in 2005 after a mere 10 days of employment at Google for discussing corporate secrets on his personal blog.


          In India, blogger Gaurav Sabnis resigned from IBM after his posts exposing the false claims of a management school, IIPM, led to management of IIPM threatening to burn their IBM laptops as a sign of protest against him.


          Jessica Cutler, aka " The Washingtonienne", blogged about her sex life while employed as a congressional assistant. After the blog was discovered and she was fired, she wrote a novel based on her experiences and blog: The Washingtonienne: A Novel. Cutler is presently being sued by one of her former lovers in a case that could establish the extent to which bloggers are obligated to protect the privacy of their real life associates.


          Catherine Sanderson, aka Petite Anglaise, lost her job in Paris at a British accountancy firm as a consequence of blogging. Although given in the blog in a fairly anonymous manner, some of the descriptions of the firm and some of its people were less than flattering. Sanderson later won a compensation claim case against the British firm, however.


          On the other hand, Penelope Trunk, writing in the Globe in 2006, was one of the first to point out that a large portion of bloggers are professionals, and a well written blog can actually help attract employers.


          


          Political dangers


          Blogging can sometimes have unforeseen consequences in politically sensitive areas. Blogs are much harder to control than broadcast or even print media. As a result totalitarian and authoritarian regimes often seek to suppress blogs, or to punish those who maintain them.


          In Singapore, two ethnic Chinese were imprisoned under the countrys anti-sedition law for posting anti-Muslim remarks in their weblogs.


          Egyptian blogger Kareem Amer was charged with insulting the Egyptian president Hosni Mubarak and an Islamic institution through his online blog. It is the first time in the history of Egypt that a blogger was prosecuted. After a brief trial session that took place in Alexandria, the blogger was found guilty and sentenced to prison terms of three years for insulting Islam and inciting sedition, and one year for insulting Mubarak.


          Egyptian blogger Abdel Monem Mahmoud was arrested in April 2007 for anti-government writings in his blog. Monem is a member of the banned Muslim Brotherhood.


          After expressing opinions in his personal weblog about the state of the Sudanese armed forces, Jan Pronk, United Nations Special Representative for the Sudan, was given three days notice to leave Sudan. The Sudanese army had demanded his deportation.


          


          Personal blogs


          Few personal blogs rise to fame and the mainstream. That does not mean that authors of personal blogs do not take their blogging seriously. Personal bloggers take pride in their blog posts, even if their blog is never read by anyone but them. It is here that blogging becomes more than a way to communicate and becomes a way to reflect on life. Blogging can have a sentimental quality. Bloggers post about their day or their opinions on different matters. Personal blogs may not be important to readers, but for the people who write them, they are works of art, for example:- Search Engine Concepts


          


          Personal safety


          One unfortunate consequence of blogging is the possibility of attacks or threats against the blogger, sometimes without apparent reason. Kathy Sierra, author of the innocuous blog Creating Passionate Users, was the target of such vicious threats and misogynistic insults that she canceled her keynote speech at a technology conference in San Diego, fearing for her safety. While a blogger's anonymity is often tenuous, internet trolls who would attack a blogger with threats or insults can be emboldened by anonymity. Sierra and supporters initiated an online discussion aimed at countering abusive online behaviour, and developed a blogger's code of conduct.
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              	Players

              	24
            


            
              	Age range

              	5 +
            


            
              	Setup time

              	< 1 minute
            


            
              	Playing time

              	20 - 30 minutes
            


            
              	Random chance

              	None
            


            
              	Skills required

              	Strategic thought
            

          


          Blokus is an abstract strategy board game for two to four players, invented by Bernard Tavitian and first released in 2000 by Sekkoa, a French company. It has won several awards, including the Mensa Select award and the 2004 Teacher's Choice Award. Tavitian, an engineer and artist, was inspired to create the game while trying to find an appropriate frame for a painting of an orchestra made up of geometric figures.


          


          Gameplay


          
            [image: The shapes of the 21 Blokus tiles.]

            
              The shapes of the 21 Blokus tiles.
            

          


          The game is played on a square board divided into 20 rows and 20 columns, for a total of 400 squares. There are a total of 84 game tiles, organized into 21 shapes in each of four colors: blue, yellow, red, and green. The 21 shapes are based on free polyominoes of from one to five squares (one monomino, one domino, two trominoes/triominoes, five tetrominoes, and 12 pentominoes).


          The standard rules of play for all variations of the game are as follows:


          
            	Order of play is based on colour, with blue going first, followed by yellow, red, and green.


            	The first piece played of each color is placed in one of the board's four corners. Each new piece played must be placed so that it touches at least one piece of the same colour, with only corner-to-corner contact allowededges cannot touch.


            	When a player cannot place a piece, he or she passes, and play continues as normal. The game ends when no one can place a piece.

          


          When a game ends, the score is based on the number of squares in each player's unplayed pieces; a player loses one point for each square (e.g. a tetromino is worth -4 points). If a player played all of his or her pieces, he or she gets a bonus score of +20 points if the last piece played was a monomino, +15 points otherwise.


          


          Strategy


          The novice typically tries to seal off an area for themselves to reduce the area the opponents can access. But since pieces only are connected via their corners, another player can easily pass through. It is therefore difficult to cut off other people from accessing 'your' area. Instead, the successful tactic is to try to expand into as many areas on the board as possible. In other words, game strategy is dominated by offense rather than defense. Blocking is possible to an extent by cutting off an opponent's access to the corners of their pieces using yours in strategic ways.


          Things that one must keep in mind during play:


          
            	Smaller tiles are very useful during the later stages of the game: the smaller a piece is, the better it is at occupying the holes in the tiles of other colors, and thus opening up new areas of the board for expansion.

          


          
            	It is usually advisable to use up the 5-square tiles early on in the game, because they are difficult to place once the board fills up and because they have the greatest impact on one's final score.

          


          
            	Typically, games begin with players moving quickly toward the board's centre (the most useful pieces for this are Z5, W5, F5, L5, N5, T5, X5, and V5). It is important to make sure that one establish as many usable corners as possible.

          


          
            	The basic decision when placing pieces next to an opponent's pieces is whether to "hang" (blocking one of their corners, but thus leaving your own corner exposed to retaliation), "kiss" (exactly meeting at their corners: this provides guaranteed passage for yourself but also for your opponent) or "short" (falling a little short of the cell you wish to move to on the next turn; this only works if your opponent is blocked from the cell because he already has placed a piece adjacent to the cell).

          


          
            	Establishing "eyes" (small hemmed-in spaces of one, two or three cells) is also important, because other players cannot move into them without wasting valuable small tiles.

          


          
            	"Jagged" spaces with lots of corners are more defensible (because one can easily turn them into eyes) than rectangular spaces, which allow opponents to hug the walls with impunity and lay down larger pieces.

          


          
            	One must be careful about deployment of pieces that have long sides and few corners, especially the 4- and 5-tile bars. The long bars are often the best way to reach across the board and to block off an opponent, but they can also actually help one's opponent if placed thoughtlessly, since the player who puts them down risks blocking himself off because of their lack of corners. They can even give safe passage to one's opponent, who can simply lay a 5-bar down next to a 5-bar.

          


          
            	As with chess or checkers, "tempo" is crucial: if you can be one step ahead of your opponent, then you will usually win. Trying to do this in four-player games is difficult because one must fight a battle on many fronts, but in two-player variants it becomes the central focus of the game.

          


          
            	Often it is sufficient to establish a threat to block off your opponent without immediately making good on it; it is best to let them walk into the trap if they wish, & instead make moves elsewhere on the board in more vulnerable areas needing attention.

          


          


          Two-player variant


          In two-player games, each player takes two colors, usually starting in opposite corners. This allows further strategy, as a player can sacrifice one of their colors in order to strengthen the position of their other color in order to try and play all the pieces of that colour and win the bonus score.


          It is also possible to play with three players; in this case each player in turn makes moves with the fourth colour. This is not a perfect solution to three-way games, however, because the player diagonally opposite the fourth (multiplayer) colour has an advantage. (A better solution is the Trigon version of the game--see below.)


          


          Expansions and spinoffs


          Sekkoa and its distributors manufacture three additional versions of the game.


          


          Blokus Duo/Travel Blokus


          Blokus Duo is for two players only, and uses a smaller (1414) board; the piece colors are (purple and orange). The two starting squares are placed, not in the corners (as in the original Blokus game) but nearer to the centre. This makes a crucial difference in the flavour of the game, because players' pieces may (and usually do) touch after the first move. Even more than with the original game, Blokus Duo is an offence-centred game; it is also a much purer strategy game than the four-player game, since one is not in danger of getting ganged up on by three other players (as sometimes happens with the four-player version).


          


          Blokus Trigon


          Blokus Trigon uses pieces made up of triangles rather than squares, and is played on a hexagonal board, a version optimized for three players but can be played with 2,3,or 4 players.


          


          Blokus Giant


          Blokus Giant is a larger version, with the game board being about 2 ft (1 m) square.


          


          Video games


          Funkitron developed a PC casual game version of Blokus called Blokus World Tour. Released in December 2007, World Tour was faithful to the board game version of Blokus while adding 16 playable characters, music and sound effects, and multiple game modes including a tour mode, quick play, and Blokus Challenges.


          There is also an online version of Blokus at Blokus Online, where visitors may play with opponents all over the world, with three game mode types, Blokus Original, Blokus Trigon (2 players, four colours only), and Blokus Duo. (Only in "Competition" can a player earn points; there is also a "Training" room that is just for training.)


          


          Pronunciation


          According to Sekkoa, the correct pronunciation of "Blokus" is with a "soft o" (as in "block"), reflecting the fact that blocking is part of the game's strategy.
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              Human blood smear:

              a - erythrocytes; b - neutrophil;

              c - eosinophil; d - lymphocyte.
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          Blood is a specialized bodily fluid (technically a tissue).


          In vertebrates it is composed of blood cells suspended in a liquid called blood plasma. Plasma, which comprises 55% of blood fluid, is mostly water (90% by volume), and contains dissolved proteins, glucose, mineral ions, hormones, carbon dioxide (plasma being the main medium for excretory product transportation), platelets and blood cells themselves. The blood cells present in blood are mainly red blood cells (also called RBCs or erythrocytes) and white blood cells, including leukocytes and platelets (also called thrombocytes).


          The most abundant cells in vertebrate blood are red blood cells. These contain hemoglobin, an iron-containing protein, which facilitates transportation of oxygen by reversibly binding to this respiratory gas and greatly increasing its solubility in blood. In contrast, carbon dioxide is almost entirely transported extracellularly dissolved in plasma as bicarbonate ion.


          Vertebrate blood is bright red when its hemoglobin is oxygenated. Some animals, such as crustaceans and mollusks, use hemocyanin to carry oxygen, instead of hemoglobin. Insects and some molluscs use a fluid called hemolymph instead of blood, the difference being that hemolymph is not contained in a closed circulatory system. In most insects, this "blood" does not contain oxygen-carrying molecules such as hemoglobin because their bodies are small enough that their tracheal system suffices for supplying oxygen.


          Jawed vertebrates have an adaptive immune system, based largely on white blood cells. White blood cells help to resist infections and parasites. Platelets are important in the clotting of blood. Arthropods, using hemolymph, have hemocytes as part of their immune system.


          Blood is circulated around the body through blood vessels by the pumping action of the heart. In animals having lungs, arterial blood carries oxygen from inhaled air to the tissues of the body, and venous blood carries carbon dioxide, a waste product of metabolism produced by cells, from the tissues to the lungs to be exhaled.


          Medical terms related to blood often begin with hemo- or hemato- ( BrE: haemo- and haemato-) from the Greek word "ἷ" for "blood." Anatomically and histologically, blood is considered a specialized form of connective tissue, given its origin in the bones and the presence of potential molecular fibers in the form of fibrinogen.
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              Blood circulation:

              Red = oxygenated

              Blue = deoxygenated
            

          


          


          Functions
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              Hemoglobin
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          Blood performs many important functions within the body including:


          
            	Supply of oxygen to tissues (bound to hemoglobin which is carried in red cells)


            	Supply of nutrients such as glucose, amino acids and fatty acids (dissolved in the blood or bound to plasma proteins)


            	Removal of waste such as carbon dioxide, urea and lactic acid


            	Immunological functions, including circulation of white cells, and detection of foreign material by antibodies


            	Coagulation, which is one part of the body's self-repair mechanism


            	Messenger functions, including the transport of hormones and the signaling of tissue damage


            	Regulation of body pH (the normal pH of blood is in the range of 7.35 - 7.45)


            	Regulation of core body temperature


            	Hydraulic functions

          


          


          Constituents of human blood
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              Two tubes of EDTA anticoagulated blood.

              Left tube: after standing, the RBCs have settled at the bottom of the tube.

              Right tube: contains freshly drawn blood.
            

          


          Blood accounts for 7% of the human body weight, with an average density of approximately 1060 kg/m, very close to pure water's density of 1000kg/m3. The average adult has a blood volume of roughly 5 litres, composed of plasma and several kinds of cells (occasionally called corpuscles); these formed elements of the blood are erythrocytes ( red blood cells), leukocytes ( white blood cells) and thrombocytes ( platelets). By volume the red blood cells constitute about 45% of whole blood, the plasma constitutes about 55%, and white cells constitute a minute volume.


          Whole blood (plasma and cells) exhibits non-Newtonian fluid dynamics; its flow properties are adapted to flow effectively through tiny capillary blood vessels with less resistance than plasma by itself. In addition, if all human hemoglobin was free in the plasma rather than being contained in RBCs, the circulatory fluid would be too viscous for the cardiovascular system to function effectively.


          


          Cells


          One microliter of blood contains:


          
            	4.7 to 6.1 million (male), 4.2 to 5.4 million (female) erythrocytes: In mammals, mature red blood cells lack a nucleus and organelles. They contain the blood's hemoglobin and distribute oxygen. The red blood cells (together with endothelial vessel cells and other cells) are also marked by glycoproteins that define the different blood types. The proportion of blood occupied by red blood cells is referred to as the hematocrit, and is normally about 45%. The combined surface area of all the red cells in the human body would be roughly 2,000 times as great as the body's exterior surface.


            	4,000-11,000 leukocytes: White blood cells are part of the immune system; they destroy and remove old or aberrant cells and cellular debris, as well as attack infectious agents ( pathogens) and foreign substances. The cancer of leukocytes is called leukemia.


            	200,000-500,000 thrombocytes: Platelets are responsible for blood clotting ( coagulation). They change fibrinogen into fibrin. This fibrin creates a mesh onto which red blood cells collect and clot, which then stops more blood from leaving the body and also helps to prevent bacteria from entering the body.

          


          



          
            
              Constitution of normal blood
            

            
              	Parameter

              	Value
            


            
              	Hematocrit

              	
                45  7 (38-52%) for males

                42  5 (37-47%) for females

              
            


            
              	pH

              	7.35-7.45
            


            
              	base excess

              	-3 to +3
            


            
              	PO2

              	10-13kPa (80-100 mmHg)
            


            
              	PCO2

              	4.8kPa - 5.8kPa (35-45 mmHg)
            


            
              	HCO3-

              	21mM - 27mM
            


            
              	Oxygen saturation

              	
                Oxygenated: 98-99%

                Deoxygenated: 75%

              
            

          


          


          Plasma


          About 55% of whole blood is blood plasma, a fluid that is the blood's liquid medium, which by itself is straw-yellow in colour. The blood plasma volume totals of 2.7-3.0 litres in an average human. It is essentially an aqueous solution containing 92% water, 8% blood plasma proteins, and trace amounts of other materials. Plasma circulates dissolved nutrients, such as, glucose, amino acids and fatty acids (dissolved in the blood or bound to plasma proteins), and removes waste products, such as, carbon dioxide, urea and lactic acid.


          Other important components include:


          
            	Serum albumin


            	Blood clotting factors (to facilitate coagulation)


            	Immunoglobulins (antibodies)


            	Various other proteins


            	Various electrolytes (mainly sodium and chloride)

          


          The term serum refers to plasma from which the clotting proteins have been removed. Most of the proteins remaining are albumin and immunoglobulins.


          The normal pH of human arterial blood is approximately 7.40 (normal range is 7.36-7.44), a weak alkaline solution. Blood that has a pH below 7.35 is too acidic, while blood pH above 7.45 is too alkaline. Blood pH, partial pressure of oxygen (PaO2), partial pressure of carbon dioxide(PaCO2) and HCO3 are carefully regulated by a number of homeostatic mechanisms, which principally exert their influence through influence the respiratory system and the urinary system in the control the acid-base balance and respiration. Plasma also circulates hormones transmitting their messages to various tissues. The list of normal reference ranges for various blood electrolytes is extensive.


          


          Physiology


          


          Cardiovascular system
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              The circulation of blood through the human heart
            

          


          Blood is circulated around the body through blood vessels by the pumping action of the heart. In humans, blood is pumped from the strong left ventricle of the heart through arteries to peripheral tissues and returns to the right atrium of the heart through veins. It then enters the right ventricle and is pumped through the pulmonary artery to the lungs and returns to the left atrium through the pulmonary veins. Blood then enters the left ventricle to be circulated again. Arterial blood carries oxygen from inhaled air to all of the cells of the body, and venous blood carries carbon dioxide, a waste product of metabolism by cells, to the lungs to be exhaled. However, one exception includes pulmonary arteries which contains the most deoxygenated blood in the body, while the pulmonary veins contain oxygenated blood.


          Additional return flow may be generated by the movement of skeletal muscles which can compress veins and push blood through the valves in veins towards the right atrium.


          The blood circulation was famously described by William Harvey in 1628.


          


          Production and degradation of blood cells


          In vertebrates, the various cells of blood are made in the bone marrow in a process called hematopoiesis, which includes erythropoiesis, the production of red blood cells; and myelopoiesis, the production of white blood cells and platelets. During childhood, almost every human bone produces red blood cells; as adults, red blood cell production is limited to the larger bones: the bodies of the vertebrae, the breastbone (sternum), the ribcage, the pelvic bones, and the bones of the upper arms and legs. In addition, during childhood, the thymus gland, found in the mediastinum, is an important source of lymphocytes. The proteinaceous component of blood (including clotting proteins) is produced predominantly by the liver, while hormones are produced by the endocrine glands and the watery fraction is regulated by the hypothalamus and maintained by the kidney.


          Healthy erythrocytes have a plasma life of about 120 days before they are degraded by the spleen, and the Kupffer cells in the liver. The liver also clears some proteins, lipids and amino acids. The kidney actively secretes waste products into the urine.


          


          Oxygen transport
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          About 98.5% of the oxygen in a sample of arterial blood in a healthy human breathing air at sea-level pressure is chemically combined with the Hgb. About 1.5% is physically dissolved in the other blood liquids and not connected to Hgb. The hemoglobin molecule is the primary transporter of oxygen in mammals and many other species (for exceptions, see below).


          With the exception of pulmonary and umbilical arteries and their corresponding veins, arteries carry oxygenated blood away from the heart and deliver it to the body via arterioles and capillaries, where the oxygen is consumed; afterwards, venules and veins carry deoxygenated blood back to the heart.


          Under normal conditions in humans at rest, hemoglobin in blood leaving the lungs is about 98-99% saturated with oxygen. In a healthy adult at rest, deoxygenated blood returning to the lungs is still approximately 75% saturated. Increased oxygen consumption during sustained exercise reduces the oxygen saturation of venous blood, which can reach less than 15% in a trained athlete; although breathing rate and blood flow increase to compensate, oxygen saturation in arterial blood can drop to 95% or less under these conditions. Oxygen saturation this low is considered dangerous in an individual at rest (for instance, during surgery under anesthesia. Sustained hypoxia,(oxygenation of less than 90%) is dangerous to health, and severe hypoxia (saturations of less than 30%) may be rapidly fatal.


          A fetus, receiving oxygen via the placenta, is exposed to much lower oxygen pressures (about 21% of the level found in an adult's lungs) and so fetuses produce another form of hemoglobin with a much higher affinity for oxygen (hemoglobin F) in order to function under these conditions.


          


          Carbon dioxide transport


          When blood flows through capillaries, carbon dioxide diffuses from the tissues into the blood. Some carbon dioxide is dissolved in the blood. Some carbon dioxide reacts with hemoglobin and other proteins to form carbamino compounds. The remaining carbon dioxide is converted to bicarbonate and hydrogen ions through the action of RBC carbonic anhydrase. Most carbon dioxide is transported through the blood in the form of bicarbonate ions.


          Carbon dioxide (CO2), the main cellular waste product is carried in blood mainly dissolved in plasma, in equilibrium with bicarbonate (HCO3-) and carbonic acid (H2CO3). 86%-90% of CO2 in the body is converted into carbonic acid, which can quickly turn into bicarbonate, the chemical equilibrium being important in the pH buffering of plasma. Blood pH is kept in a narrow range (pH between 7.35-7.45).


          


          Transport of hydrogen ions


          Some oxyhemoglobin loses oxygen and becomes deoxyhemoglobin. Deoxyhemoglobin binds most of the hydrogen ions as it has a much greater affinity for more hydrogen than does oxyhemoglobin.


          


          Lymphatic system


          In mammals, blood is in equilibrium with lymph, which is continuously formed in tissues from blood by capillary ultrafiltration. Lymph is collected by a system of small lymphatic vessels and directed to the thoracic duct, which drains into the left subclavian vein where lymph rejoins the systemic blood circulation.


          


          Thermoregulation


          Blood circulation transports heat throughout the body, and adjustments to this flow are an important part of thermoregulation. Increasing blood flow to the surface (e.g. during warm weather or strenuous exercise) causes warmer skin, resulting in faster heat loss, while decreasing surface blood flow conserves heat.


          


          Hydraulic functions


          The restriction of blood flow can also be used in specialized tissues to cause engorgement resulting in an erection of that tissue; examples are the erectile tissue in the penis, nipples or clitoris.


          Another example of a hydraulic function is the jumping spider, in which blood forced into the legs under pressure causes them to straighten for a powerful jump, without the need for bulky muscular legs.


          


          Invertebrates


          In insects, the blood (more properly called hemolymph) is not involved in the transport of oxygen. (Openings called tracheae allow oxygen from the air to diffuse directly to the tissues). Insect blood moves nutrients to the tissues and removes waste products in an open system.


          Other invertebrates use respiratory proteins to increase the oxygen carrying capacity. Hemoglobin is the most common respiratory protein found in nature. Hemocyanin ( blue) contains copper and is found in crustaceans and mollusks. It is thought that tunicates (sea squirts) might use vanabins (proteins containing vanadium) for respiratory pigment (bright green, blue, or orange).


          In many invertebrates, these oxygen-carrying proteins are freely soluble in the blood; in vertebrates they are contained in specialized red blood cells, allowing for a higher concentration of respiratory pigments without increasing viscosity or damaging blood filtering organs like the kidneys.


          Giant tube worms have unusual hemoglobins that allow them to live in extraordinary environments. These hemoglobins also carry sulfides normally fatal in other animals.


          


          Colour


          


          Hemoglobin
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          Hemoglobin is the principal determinant of the color of blood in vertebrates. Each molecule has four heme groups, and their interaction with various molecules alters the exact colour. In vertebrates and other hemoglobin-using creatures, arterial blood and capillary blood are bright red as oxygen imparts a strong red colour to the heme group. Deoxygenated blood is a darker shade of red; this is present in veins, and can be seen during blood donation and when venous blood samples are taken. Blood in carbon monoxide poisoning is bright red, because carbon monoxide causes the formation of carboxyhemoglobin. In cyanide poisoning, the body cannot utilize oxygen, so the venous blood remains oxygenated, increasing the redness. While hemoglobin containing blood is never blue, there are several conditions and diseases where the colour of the heme groups make the skin appear blue. If the heme is oxidized, methemoglobin, which is more brownish and cannot transport oxygen, is formed. In the rare condition sulfhemoglobinemia, arterial hemoglobin is partially oxygenated, and appears dark-red with a bluish hue ( cyanosis).


          Veins in the skin appear blue for a variety of reasons only weakly dependent on the color of the blood. Light scattering in the skin, and the visual processing of colour play roles as well.


          Skinks in the genus Prasinohaema have green blood due to a buildup of the waste product biliverdin.


          


          Hemocyanin


          The blood of most molluscs, including cephalopods and gastropods, as well as some arthropods such as horseshoe crabs is blue as it contains the copper-containing protein hemocyanin at concentrations of about 50grams per litre. Hemocyanin is colourless when deoxygenated and dark blue when oxygenated. The blood in the circulation of these creatures, which generally live in cold environments with low oxygen tensions, is grey-white to pale yellow, and it turns dark blue when exposed to the oxygen in the air, as seen when they bleed. This is due to change in colour of hemocyanin when is it oxidized. Hemocyanin carries oxygen in extracellular fluid, which is in contrast to the intracellular oxygen transport in mammals by hemoglobin in RBCs.


          


          Vacuum


          If human blood was exposed to vacuum, it would lose all oxygen (bound to the hemoglobin molecules in its red cells) as it does in part when it supplies oxygen to various organs as it passes through the body. This state of deoxyhemoglobin has a purplish colour.


          


          Pathology


          


          General medical disorders


          
            	Disorders of volume

              
                	Injury can cause blood loss through bleeding. A healthy adult can lose almost 20% of blood volume (1L) before the first symptom, restlessness, begins, and 40% of volume (2L) before shock sets in. Thrombocytes are important for blood coagulation and the formation of blood clots which can stop bleeding. Trauma to the internal organs or bones can cause internal bleeding, which can sometimes be severe.


                	Dehydration can reduce the blood volume by reducing the water content of the blood. This would rarely result in shock (apart from the very severe cases) but may result in orthostatic hypotension and fainting.

              

            

          


          
            	Disorders of circulation

              
                	Shock is the ineffective perfusion of tissues, and can be caused by a variety of conditions including blood loss, infection, poor cardiac output.


                	Atherosclerosis reduces the flow of blood through arteries, because atheroma lines arteries and narrows them. Atheroma tends to increase with age, and its progression can be compounded by many causes including smoking, high blood pressure, excess circulating lipids ( hyperlipidemia), and diabetes mellitus.


                	Coagulation can form a thrombosis which can obstruct vessels.


                	Problems with blood composition, the pumping action of the heart, or narrowing of blood vessels can have many consequences including hypoxia (lack of oxygen) of the tissues supplied. The term ischemia refers to tissue which is inadequately perfused with blood, and infarction refers to tissue death ( necrosis) which can occur when the blood supply has been blocked (or is very inadequate).

              

            

          


          


          Hematological disorders


          
            	Anaemia

              
                	Insufficient red cell mass (anaemia) can be the result of bleeding, blood diseases like thalassemia, or nutritional deficiencies; and may require blood transfusion. Several countries have blood banks to fill the demand for transfusable blood. A person receiving a blood transfusion must have a blood type compatible with that of the donor.


                	Sickle-cell anaemia

              

            

          


          
            	Disorders of cell proliferation

              
                	Leukemia is a group of cancers of the blood-forming tissues.


                	Non-cancerous overproduction of red cells ( polycythemia vera) or platelets ( essential thrombocytosis) may be premalignant.


                	Myelodysplastic syndromes involve ineffective production of one or more cell lines.

              

            

          


          
            	Disorders of coagulation

              
                	Hemophilia is a genetic illness that causes dysfunction in one of the blood's clotting mechanisms. This can allow otherwise inconsequential wounds to be life-threatening, but more commonly results in hemarthrosis, or bleeding into joint spaces, which can be crippling.


                	Ineffective or insufficient platelets can also result in coagulopathy (bleeding disorders).


                	Hypercoagulable state ( thrombophilia) results from defects in regulation of platelet or clotting factor function, and can cause thrombosis.

              

            

          


          
            	Infectious disorders of blood

              
                	Blood is an important vector of infection. HIV, the virus which causes AIDS, is transmitted through contact between blood, semen, or the bodily secretions of an infected person. Hepatitis B and C are transmitted primarily through blood contact. Owing to blood-borne infections, bloodstained objects are treated as a biohazard.


                	Bacterial infection of the blood is bacteremia or sepsis. Viral Infection is viremia. Malaria and trypanosomiasis are blood-borne parasitic infections.

              

            

          


          


          Carbon monoxide poisoning


          Substances other than oxygen can bind to hemoglobin; in some cases this can cause irreversible damage to the body. Carbon monoxide, for example, is extremely dangerous when carried to the blood via the lungs by inhalation, because carbon monoxide irreversibly binds to hemoglobin to form carboxyhemoglobin, so that less hemoglobin is free to bind oxygen, and less oxygen can be transported in the blood. This can cause suffocation insidiously. A fire burning in an enclosed room with poor ventilation presents a very dangerous hazard since it can create a build-up of carbon monoxide in the air. Some carbon monoxide binds to hemoglobin when smoking tobacco.


          


          Medical treatments


          


          Blood products


          Blood for transfusion is obtained from human donors by blood donation and stored in a blood bank. There are many different blood types in humans, the ABO blood group system, and the Rhesus blood group system being the most important. Transfusion of blood of an incompatible blood group may cause severe, often fatal, complications, so crossmatching is done to ensure that a compatible blood product is transfused.


          Other blood products administered intravenously are platelets, blood plasma, cryoprecipitate and specific coagulation factor concentrates.


          


          Intravenous administration


          Many forms of medication (from antibiotics to chemotherapy) are administered intravenously, as they are not readily or adequately absorbed by the digestive tract.


          After severe acute blood loss, liquid preparations, generically known as plasma expanders, can be given intravenously, either solutions of salts (NaCl, KCl, CaCl2 etc...) at physiological concentrations, or colloidal solutions, such as dextrans, human serum albumin, or fresh frozen plasma. In these emergency situations, a plasma expander is a more effective life saving procedure than a blood transfusion, because the metabolism of transfused red blood cells does not restart immediately after a transfusion.


          


          Bloodletting


          In modern evidence-based medicine bloodletting is used in management of a few rare diseases, including hemochromatosis and polycythemia. However, bloodletting and leeching were common unvalidated interventions used until the 19th century, as many diseases were incorrectly thought to be due to an excess of blood, according to Hippocratic medicine.


          


          History


          


          Classical Greek medicine


          In classical Greek medicine, blood was associated with air, springtime, and with a merry and gluttonous (sanguine) personality. It was also believed to be produced exclusively by the liver.


          


          Hippocratic medicine


          In Hippocratic medicine, blood was considered to be one of the four humors, together with phlegm, yellow bile and black bile.


          


          Myths, beliefs and religion


          Due to its importance to life, blood is associated with a large number of beliefs. One of the most basic is the use of blood as a symbol for family relationships; to be "related by blood" is to be related by ancestry or descendance, rather than marriage. This bears closely to bloodlines, and sayings such as " blood is thicker than water" and " bad blood", as well as " Blood brother". Blood is given particular emphasis in the Jewish and Christian religions because Leviticus 17:11 says "the life of a creature is in the blood." This phrase is part of the Levitical law forbidding the drinking of blood, due to its practice in idol worship by surrounding societies.


          Mythic references to blood can sometimes be connected to the living-giving nature of blood, seen in such events as childbirth, as contrasted with the blood of injury or death.


          


          Indigenous Australians


          In many indigenous Australian Aboriginal peoples' traditions, ochre (particularly red) and blood, both high in iron content and considered Maban, are applied to the bodies of dancers for ritual. As Lawlor states:


          
            In many Aboriginal rituals and ceremonies, red ochre is rubbed all over the naked bodies of the dancers. In secret, sacred male ceremonies, blood extracted from the veins of the participant's arms is exchanged and rubbed on their bodies. Red ochre is used in similar ways in less secret ceremonies. Blood is also used to fasten the feathers of birds onto people's bodies. Bird feathers contain a protein that is highly magnetically sensitive.

          


          Lawlor comments that blood employed in this fashion is held by these peoples to attune the dancers to the invisible energetic realm of the Dreamtime. Lawlor then connects these invisible energetic realms and magnetic fields, because iron is magnetic. 


          Indo-European paganism


          Among the Germanic tribes (such as the Anglo-Saxons and the Norsemen), blood was used during their sacrifices; the Blts. The blood was considered to have the power of its originator and after the butchering the blood was sprinkled on the walls, on the statues of the gods and on the participants themselves. This act of sprinkling blood was called bleodsian in Old English and the terminology was borrowed by the Roman Catholic Church becoming to bless and blessing. The Hittite word for blood, ishar was a cognate to words for "oath" and "bond", see Ishara. The Ancient Greeks believed that the blood of the Gods, ichor, was a mineral that was poisonous to mortals.


          


          Judaism


          In Judaism, blood cannot be consumed even in the smallest quantity ( Leviticus 3:17 and elsewhere); this is reflected in Jewish dietary laws ( Kashrut). Blood is purged from meat by salting and soaking in water.


          Other rituals involving blood are the covering of the blood of fowl and game after slaughtering ( Leviticus 17:13); the reason given by the Torah is: "Because the life of every animal is [in] his blood" (ibid 17:14).


          


          Christianity


          Some Christian churches, including Roman Catholicism, Eastern Orthodoxy, Anglicanism teach that, when consecrated, the Eucharistic wine actually becomes the material blood of Jesus. Thus in the consecrated wine, Jesus becomes spiritually and physically present. This teaching is rooted in the Last Supper as written in the four gospels of the Bible, in which Jesus stated to his disciples that the bread which they ate was his body, and the wine was his blood. "This cup is the new testament in my blood, which is shed for you." ( Luke 22:20).


          Various forms of Protestantism, especially those of a Wesleyan or Presbyterian lineage, teach that the wine is no more than a symbol of the blood of Christ, who is spiritually but not physically present. Lutheran theology teaches that the body and blood is present together "in, with, and under" the bread and wine of the Eucharistic feast.


          Christ's blood is also seen as the means for atonement for sins for Christians.


          At the Council of Jerusalem, the apostles prohibited Christians from consuming blood, probably because this was a command given to Noah ( Genesis 9:4, see Noahide Law). This command continued to be observed by the Eastern Orthodox.


          


          Islam


          Consumption of food containing blood is forbidden by Islamic dietary laws. This is derived from the statement in the Qur'an, sura Al-Ma'ida (5:3): "Forbidden to you (for food) are: dead meat, blood, the flesh of swine, and that on which hath been invoked the name of other than Allah."


          


          Jehovah's Witnesses


          Due to Bible-based beliefs, Jehovah's Witnesses do not eat blood or accept transfusions of whole blood or its four major components namely, red blood cells, white blood cells, platelets (thrombocytes), and whole plasma. Members are instructed to personally decide whether or not to accept fractions, and medical procedures that involve their own blood.


          


          Chinese and Japanese culture


          In Chinese culture, it is often said that if a man's nose produces a small flow of blood, this signifies that he is experiencing sexual desire. This often appears in Chinese-language and Hong Kong films as well as in Japanese culture parodied in anime and manga. Characters, mostly males, will often be shown with a nosebleed if they have just seen someone nude or in little clothing, or if they have had an erotic thought or fantasy.


          


          Blood libel


          Various religious and other groups have been falsely accused of using human blood in rituals; such accusations are known as blood libel. The most common form of this is blood libel against Jews. Although there is no ritual involving human blood in Jewish law or custom, fabrications of this nature (often involving the murder of children) were widely used during the Middle Ages to justify Antisemitic persecution and some have persisted into the 21st century.


          


          Vampire legends


          Vampires are mythological beings which live forever by drinking the blood of the living. Stories of creatures of this kind are known all over the world. Most of these myths in Western culture originate from Eastern European folklore.


          


          Entertainment


          


          Art


          Blood is one of the body fluids that has been used in art. In particular, the performances of Viennese Actionist Hermann Nitsch, Franko B, Lennie Lee, Ron Athey, Yang Zhichao and Kira O' Reilly along with the photography of Andres Serrano, have incorporated blood as a prominent visual element. Marc Quinn has made sculptures using frozen blood, including a cast of his own head made using his own blood. Blood is also the main leitmotiv in Maligno Art.


          


          Films


          Blood is commonly associated with gore in motion pictures. Films with bloody scenes tend to receive a high rating by film licensing bodies, ranging from PG-13 to NC-17, depending on its depiction and its prominence. Blood in video games has led to video game censorship.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Blood"
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          Blood pressure refers to the force exerted by circulating blood on the walls of blood vessels, and constitutes one of the principal vital signs. The pressure of the circulating blood decreases as blood moves through arteries, arterioles, capillaries, and veins; the term blood pressure generally refers to arterial pressure, i.e., the pressure in the larger arteries, arteries being the blood vessels which take blood away from the heart. Arterial pressure is most commonly measured via a sphygmomanometer, which uses the height of a column of mercury to reflect the circulating pressure (see Non-invasive measurement). Blood pressure values are reported in either kilopascals (kPa) or in millimetres of mercury (mmHg), despite the fact that many modern vascular pressure devices no longer use mercury.


          The systolic arterial pressure is defined as the peak pressure in the arteries, which occurs near the beginning of the cardiac cycle; the diastolic arterial pressure is the lowest pressure (at the resting phase of the cardiac cycle). The average pressure throughout the cardiac cycle is reported as mean arterial pressure; the pulse pressure reflects the difference between the maximum and minimum pressures measured.


          Typical values for a resting, healthy adult human are approximately 120mmHg (16kPa) systolic and 80mmHg (11kPa) diastolic (written as 120/80mmHg, and spoken as "one twenty over eighty") with large individual variations. These measures of arterial pressure are not static, but undergo natural variations from one heartbeat to another and throughout the day (in a circadian rhythm); they also change in response to stress, nutritional factors, drugs, or disease. Hypertension refers to arterial pressure being abnormally high, as opposed to hypotension, when it is abnormally low. Along with body temperature, blood pressure measurements are the most commonly measured physiological parameters.


          


          Measurement


          Arterial pressures can be measured invasively (by penetrating the skin and measuring inside the blood vessels) or non-invasively. The former is usually restricted to a hospital setting.


          


          Non-invasive measurement


          The non-invasive auscultatory (from the Latin for listening) and oscillometric measurements are simpler and quicker than invasive measurements, require less expertise in fitting, have virtually no complications, and are less unpleasant and painful for the patient. However, non-invasive measures may yield somewhat lower accuracy and small systematic differences in numerical results. Non-invasive measurement methods are more commonly used for routine examinations and monitoring.


          


          Palpation methods


          A minimum systolic value can be roughly estimated without any equipment by palpation, most often used in emergency situations. Palpation of a radial pulse indicates a minimum blood pressure of 80mmHg (11kPa), a femoral pulse indicates at least 70mmHg (9.3kPa), and a carotid a minimum of 60mmHg (8.0kPa). However, one study indicated that this method was not accurate enough and often overestimated patient's systolic blood pressure. A more accurate value of systolic blood pressure can be obtained by with a sphygmomanometer and palpating for when a radial pulse returns. Because a diastolic pressure cannot be obtained by this method, blood pressures obtained by palpation are noted as "<systolic>/P".


          


          Auscultatory methods
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          The auscultatory method uses a stethoscope and a sphygmomanometer. This comprises an inflatable ( Riva-Rocci) cuff placed around the upper arm at roughly the same vertical height as the heart, attached to a mercury or aneroid manometer. The mercury manometer, considered to be the gold standard for arterial pressure measurement, measures the height of a column of mercury, giving an absolute result without need for calibration, and consequently not subject to the errors and drift of calibration which affect other methods. The use of mercury manometers is often required in clinical trials and for the clinical measurement of hypertension in high risk patients, such as pregnant women.


          A cuff of appropriate size is fitted and inflated manually by repeatedly squeezing a rubber bulb until the artery is completely occluded. Listening with the stethoscope to the brachial artery at the elbow, the examiner slowly releases the pressure in the cuff. When blood just starts to flow in the artery, the turbulent flow creates a "whooshing" or pounding (first Korotkoff sound). The pressure at which this sound is first heard is the systolic blood pressure. The cuff pressure is further released until no sound can be heard (fifth Korotkoff sound), at the diastolic arterial pressure. Sometimes, the pressure is palpated (felt by hand) to get an estimate before auscultation.


          


          Oscillometric methods


          Oscillometric methods are sometimes used in the long-term measurement and sometimes in general practice. The equipment is functionally similar to that of the auscultatory method, but with an electronic pressure sensor ( transducer) fitted in to detect blood flow, instead of using the stethoscope and the expert's ear. In practice, the pressure sensor is a calibrated electronic device with a numerical readout of blood pressure. To maintain accuracy, calibration must be checked periodically, unlike the inherently accurate mercury manometer. In most cases the cuff is inflated and released by an electrically operated pump and valve, which may be fitted on the wrist (elevated to heart height), although the upper arm is preferred. They vary widely in accuracy, and should be checked at specified intervals and if necessary recalibrated.


          Oscillometric measurement requires less skill than the auscultatory technique, and may be suitable for use by untrained staff and for automated patient home monitoring.


          The cuff is inflated to a pressure initially in excess of the systolic arterial pressure, and then reduces to below diastolic pressure over a period of about 30seconds. When blood flow is nil (cuff pressure exceeding systolic pressure) or unimpeded (cuff pressure below diastolic pressure), cuff pressure will be essentially constant. It is essential that the cuff size is correct: undersized cuffs may yield too high a pressure, whereas oversized cuffs yields too low a pressure. When blood flow is present, but restricted, the cuff pressure, which is monitored by the pressure sensor, will vary periodically in synchrony with the cyclic expansion and contraction of the brachial artery, i.e., it will oscillate. The values of systolic and diastolic pressure are computed, not actually measured from the raw data, using an algorithm; the computed results are displayed.


          Oscillometric monitors may produce inaccurate readings in patients with heart and circulation problems, that include arterial sclerosis, arrhythmia, preeclampsia, pulsus alternans, and pulsus paradoxus.


          In practice the different methods do not give identical results; an algorithm and experimentally obtained coefficients are used to adjust the oscillometric results to give readings which match the auscultatory as well as possible. Some equipment uses computer-aided analysis of the instantaneous arterial pressure waveform to determine the systolic, mean, and diastolic points. Since many oscillometric devices have not been validated, caution must be given as most are not suitable in clinical and acute care settings.


          The term NIBP, for Non-Invasive Blood Pressure, is often used to describe oscillometric monitoring equipment.


          


          Invasive measurement


          Arterial blood pressure (BP) is most accurately measured invasively through an arterial line. Invasive arterial pressure measurement with intravascular cannulae involves direct measurement of arterial pressure by placing a cannula needle in an artery (usually radial, femoral, dorsalis pedis or brachial). This is usually done by an anesthesiologist or surgeon in a hospital.


          The cannula must be connected to a sterile, fluid-filled system, which is connected to an electronic pressure transducer. The advantage of this system is that pressure is constantly monitored beat-by-beat, and a waveform (a graph of pressure against time) can be displayed. This invasive technique is regularly employed in human and veterinary intensive care medicine, anesthesiology, and for research purposes.


          Cannulation for invasive vascular pressure monitoring is infrequently associated with complications such as thrombosis, infection, and bleeding. Patients with invasive arterial monitoring require very close supervision, as there is a danger of severe bleeding if the line becomes disconnected. It is generally reserved for patients where rapid variations in arterial pressure are anticipated.


          Invasive vascular pressure monitors are pressure monitoring systems designed to acquire pressure information for display and processing. There are a variety of invasive vascular pressure monitors for trauma, critical care, and operating room applications. These include single pressure, dual pressure, and multi-parameter (i.e. pressure / temperature). The monitors can be used for measurement and follow-up of arterial, central venous, pulmonary arterial, left atrial, right atrial, femoral arterial, umbilical venous, umbilical arterial, and intracranial pressures.


          Vascular pressure parameters are derived in the monitor's microcomputer system. Usually, systolic, diastolic, and mean pressures are displayed simultaneously for pulsatile waveforms (i.e. arterial and pulmonary arterial). Some monitors also calculate and display CPP (cerebral perfusion pressure). Normally, a zero key on the front of the monitor makes pressure zeroing extremely fast and easy. Alarm limits may be set to assist the medical professional responsible for observing the patient. High and low alarms may be set on displayed temperature parameters.


          


          Home monitoring


          Up to 25% of patients diagnosed with hypertension do not suffer from it, but rather from white coat hypertension (elevated arterial pressure specifically during medical exams, probably as a result of anxiety). Thus, well-performed, accurate home arterial pressure monitoring can prevent unnecessary anxiety, as well as costly and potentially dangerous therapy in many millions of people worldwide. Home arterial pressure monitoring provides a measurement of a person's arterial pressure at different times and in different environments, such as at home and at work, throughout the day. Home arterial pressure monitoring may assist in the diagnosis of high or low arterial pressure. It may also be used to monitor the effects of medication or lifestyle changes taken to lower or regulate arterial pressure levels.


          Automatic self-contained blood pressure monitors are available at reasonable prices, some of which are capable of Korotkoff's measurement in addition to oscillometric methods, enabling irregular heartbeat patients to accurately measure their blood pressure at home, which was not possible using the traditional devices.


          The 2003 US Joint National Committee recommends the use of self monitoring of arterial pressure, before considering the more expensive ambulatory monitoring of arterial pressure, to improve hypertension management. Both the Joint National Committee and the 2003 guidelines from the European Society of Hypertension and the European Society of Cardiology suggest that self monitoring might also be used as an alternative to ambulatory monitoring for the diagnosis of white coat hypertension.


          A study published in the May 2006 American Journal of Hypertension compared home and ambulatory blood pressure monitoring methods in the adjustment of antihypertensive treatment. The study showed home arterial pressure monitoring is as accurate as a 24 hour ambulatory monitoring in determining arterial pressure levels. Researchers at the University of Turku, Finland studied 98 patients with untreated hypertension. They compared patients using a home arterial pressure device and those wearing a 24-hour ambulatory monitor. Researcher Dr. Niiranen said that, "home blood pressure measurement can be used effectively for guiding anti-hypertensive treatment". Dr. Stergiou added that home tracking of arterial pressure, "is more convenient and also less costly than ambulatory blood pressure monitoring".


          A clinical study published in the May 2007 edition of The American Journal of Hypertension compared the accuracy of three different methods of taking arterial pressure in indicating cardiovascular health. The study aim was to assess the accuracy of home blood pressure monitoring (HBP), 24-hour ambulatory blood pressure monitoring (ABP) and arterial pressure readings taken in a doctors office (OBP). The arterial pressure tests were compared to the left-ventricular mass index (LVMI). The LVMI was calculated from an echocardiogram of the heart and indicates cardiovascular organ damage, an indicator of arterial pressure. Researchers at The Columbia University Medical Centre, New York found that home arterial pressure monitoring, over a ten-week period was a significant independent predictor of LVMI even after adjusting for age, sex and BMI (body mass index). They found that home monitoring over time is a better indicator of cardiovascular health than ambulatory readings or readings taken at the doctors office. The value of home monitoring increases over time with a number of measurements taken.


          The June 2007 AMNews; Newspaper for America's Physicians released a study which showed arterial pressure readings taken in a doctors office are often unreliable. The American Medical Association newspaper quoted Prof Norman Kaplan from the University of Texas Southwestern Medical Centre who said, "Of all the procedures done in a doctor's office, measurement of blood pressure is usually the least well performed but has the most important implications for the care of the patient." The paper explained that arterial pressure readings taken in a Doctors office can be falsely raised or lowered. This can be due to the presence of a Doctor or clinician which results in the patient experiencing white coat hypertension.


          The American Heart Association website states, "You may have what's called 'white coat hypertension'; that means your blood pressure goes up when you're at the doctor's office. Monitoring at home will help you measure your true blood pressure and can provide your doctor with a log of blood pressure measurements over time. This is helpful in diagnosing and preventing potential health problems."


          Those using home arterial pressure monitoring devices are increasingly also making use of arterial pressure charting software. These charting methods provide print outs for the patients physician and reminders on how often to check arterial pressure.


          


          Accuracy of Home Monitoring


          The National Heart, Lung and Blood Institute has issued guidelines for taking blood pressure using home monitoring devices. Obtaining an accurate reading requires that the patient should not drink coffee, smoke cigarettes, or engage in strenuous exercise for 30 minutes before taking the reading. For 5 minutes before the test, the patient should be sitting upright in a chair with his or her feet flat on the floor and without any limbs crossed. The arm should be relaxed and kept at heart level during the reading. The blood pressure cuff should always be against bare skin, as readings taken over a shirt sleeve are less accurate. A full bladder may have a small effect on blood pressure readings, so if the urge to urinate exists, the patient should be encouraged to empty the bladder before the reading.


          


          Normal Values


          While statistically normal values for arterial pressure could be computed for any given population, there is often a large variation from person to person; arterial pressure also varies in individuals from moment to moment. Additionally, the norm of any given population may have a questionable correlation with its general health, thus the relevance of such statistical values is equally questionable. In a study of 100 subjects with no known history of hypertension, an average systolic blood pressure of 112.4mmHg (14.99kPa) and an average diastolic pressure of about 64.0mmHg (8.53kPa) was found.


          In children the observed normal ranges are lower; in the elderly, they are often higher, largely because of reduced flexibility of the arteries. Factors such as age, gender and race influence blood pressure values. Pressure also varies with exercise, emotional reactions, sleep, digestion and time of the day.


          In the U.S., the optimal arterial pressure (sometimes referred to as the gold standard) targets are:


          
            	Systolic: less than 120mmHg (16kPa or 2.32 psi)


            	Diastolic: less than 80mmHg (10kPa or 1.55 psi)

          


          Levels above 120mmHg (16kPa) but below 140mmHg (19kPa) in systolic pressure, or above 80 (11kPa) but below 95mmHg (13kPa) in diastolic pressure, are referred to as "prehypertensive" and often progress to frankly hypertensive levels. However studies already extant reveal that there are fewer complications at, e.g., 115mmHg (15kPa) systolic than 120mmHg (16kPa), and in fact arterial pressure is a continuum with decreasing pathology associated with lower levels to well within the current "optimum" range. The risk of cardiovascular disease increases progressively throughout the range of arterial pressure, beginning at 115/75 mm Hg. "Some data indicates that 115/75 mm Hg should be the gold standard. Once arterial pressure rises above 115/75 mm Hg, the risk of cardiovascular disease begins to increase. Prehypertension is now considered to be a systolic pressure ranging from 120 to 139 or a diastolic pressure ranging from 80 to 89." (Excerpts from Mayo Clinic website). In the past, hypertension was only diagnosed if secondary signs of high arterial pressure were present, along with a prolonged high systolic pressure reading over several visits. In the US, this reactive stance has been soundly rejected in the light of recent evidence.


          In the UK, mirroring abandoned earlier US practice, medical and nursing students continue to be taught that their patients readings should be considered normal if in the range:


          
            	Systolic: 110140mmHg (1519kPa)


            	Diastolic: 7090mmHg (9.312kPa)

          


          Clinical trials demonstrate that people who maintain arterial pressures at the low end of these pressure ranges have much better long term cardiovascular health. The principal medical debate concerns the aggressiveness and relative value of methods used to lower pressures into this range for those who do not maintain such pressure on their own. Elevations, more commonly seen in older people, though often considered normal, are associated with increased morbidity and mortality. The clear trend from double blind clinical trials (for the better strategies and agents) demonstrates that lower arterial pressure correlates with lower rates of disease.


          


          Physiology


          The mean arterial pressure (MAP) is the average pressure measured over one complete cardiac cycle.


          The up and down fluctuation of the arterial pressure results from the pulsatile nature of the cardiac output. The pulse pressure is determined by the interaction of the stroke volume versus the resistance to flow in the arterial tree.


          The larger arteries, including all large enough to see without magnification, are low resistance (assuming no advanced atherosclerotic changes) conduits with high flow rates that generate only small drops in pressure. For instance, with a subject in the supine position, blood travelling from the heart to the toes typically only experiences a 5mmHg (0.67kPa) drop in mean pressure.


          Modern physiology developed the concept of the vascular pressure wave (VPW). This wave is created by the heart during the systole and originates in the ascending aorta. Much faster than the stream of blood itself, it is then transported through the vessel walls to the peripheral arteries. There the pressure wave can be palpated as the peripheral pulse. As the wave is reflected at the peripheral veins it runs back in a centripetal fashion. Where the crests of the reflected and the original wave meet, the pressure inside the vessel is higher than the true pressure in the aorta. This concept explains why the arterial pressure inside the peripheral arteries of the legs and arms is higher than the arterial pressure in the aorta, and in turn for the higher pressures seen at the ankle compared to the arm with normal ankle brachial pressure index values.


          


          Regulation


          The endogenous regulation of arterial pressure is not completely understood. Currently, three mechanisms of regulating arterial pressure have been well-characterized:


          
            	Baroreceptor reflex: Baroreceptors in various organs can detect changes in arterial pressure, and adjust the mean arterial pressure by altering both the force and speed of the heart's contractions, as well as the total peripheral resistance.

          


          
            	Renin-angiotensin system (RAS): This system is generally known for its long-term adjustment of arterial pressure. This system allows the kidney to compensate for loss in blood volume or drops in arterial pressure by activating an endogenous vasoconstrictor known as angiotensin II.

          


          
            	Aldosterone release: This steroid hormone is released from the adrenal cortex in response to angiotensin II or high serum potassium levels. Aldosterone stimulates sodium retention and potassium excretion by the kidneys. Since sodium is the main ion that determines the amount of fluid in the blood vessels by osmosis, aldosterone will increase fluid retention, and indirectly, arterial pressure.

          


          These different mechanisms are not necessarily independent of each other, as indicated by the link between the RAS and aldosterone release. Currently, the RAS system is targeted pharmacologically by ACE inhibitors and angiotensin II receptor antagonists. The aldosterone system is directly targeted by spironolactone, an aldosterone antagonist. The fluid retention may be targeted by diuretics; the antihypertensive effect of diuretics is due to its effect on blood volume. Generally, the baroreceptor reflex is not targeted in hypertension because if blocked, individuals may suffer from orthostatic hypotension and fainting.


          


          Pathophysiology


          


          High arterial pressure


          The diagnosis of abnormalities in arterial pressure may require serial measurement. Since arterial pressure varies throughout the day, measurements should be taken at the same time of day to ensure the readings taken are comparable. Suitable times are:


          
            	immediately after awakening (before washing/dressing and taking breakfast/drink), while the body is still resting,


            	immediately after finishing work.

          


          It is sometimes difficult to meet these requirements at the doctor's office; also, some patients become nervous when their arterial pressure is taken at the office, causing readings to increase (this phenomenon is called white coat hypertension). Taking blood pressure levels at home or work with a home blood pressure monitoring device may help determine a person's true range of arterial pressure readings and avoid false readings from the white coat hypertension effect. Long term assessments may be made with an ambulatory blood pressure device that takes regular arterial pressure readings every half an hour throughout the course of a single day and night.


          Aside from the white coat effect, arterial pressure readings outside of a clinical setting are usually slightly lower in the majority of people. The studies that looked into the risks from hypertension and the benefits of lowering the arterial pressure in affected patients were based on readings in a clinical environment.


          Arterial pressure exceeding normal values is called arterial hypertension. In itself it is only an acute problem; see hypertensive emergency. But because of its long-term indirect effects (and also as an indicator of other problems) it is a serious worry to physicians diagnosing it.


          All levels of arterial pressure put mechanical stress on the arterial walls. Higher pressures increase heart workload and progression of unhealthy tissue growth ( atheroma) that develops within the walls of arteries. The higher the pressure, the more stress that is present and the more atheroma tend to progress and the heart muscle tends to thicken, enlarge and become weaker over time.


          Persistent hypertension is one of the risk factors for strokes, heart attacks, heart failure, arterial aneurysms, and is the leading cause of chronic renal failure. Even moderate elevation of arterial pressure leads to shortened life expectancy. At severely high pressures, mean arterial pressures 50% or more above average, a person can expect to live no more than a few years unless appropriately treated.


          In the past, most attention was paid to diastolic pressure; but nowadays it is recognised that both high systolic pressure and high pulse pressure (the numerical difference between systolic and diastolic pressures) are also risk factors. In some cases, it appears that a decrease in excessive diastolic pressure can actually increase risk, due probably to the increased difference between systolic and diastolic pressures (see the article on pulse pressure).


          


          Low arterial pressure


          Blood pressure that is too low is known as hypotension. The similarity in pronunciation with hypertension can cause confusion.


          Low arterial pressure may be a sign of severe disease and requires urgent medical attention.


          When arterial pressure and blood flow decrease beyond a certain point, the perfusion of the brain becomes critically decreased (i.e., the blood supply is not sufficient), causing lightheadedness, dizziness, weakness and fainting.


          However, people who function well, while maintaining low arterial pressures have lower rates of cardiovascular disease events than people with normal arterial pressures.


          


          Influential factors


          The physics of the circulatory system are very complex. That said, there are many physical factors that influence arterial pressure. Each of these may in turn be influenced by physiological factors, such as diet, exercise, disease, drugs or alcohol, obesity, excess weight and so-forth.


          
            
              	In cardiac physiology, the rate and volume of flow are accounted for in a combined fashion by cardiac output which is the heart rate (the rate of contraction) multiplied by the stroke volume (the amount of blood pumped out from the heart with each contraction). It represents the efficiency with which the heart circulates blood throughout the body.
            

          


          Some physical factors are:


          
            	Rate of pumping. In the circulatory system, this rate is called heart rate, the rate at which blood (the fluid) is pumped by the heart. The higher the heart rate, the higher (potentially, assuming no change in stroke volume) the arterial pressure.


            	Volume of fluid or blood volume, the amount of blood that is present in the body. The more blood present in the body, the higher the rate of blood return to the heart and the resulting cardiac output. There is some relationship between dietary salt intake and increased blood volume, potentially resulting in higher arterial pressure, though this varies with the individual and is highly dependent on autonomic nervous system response.


            	Resistance. In the circulatory system, this is the resistance of the blood vessels. The higher the resistance, the higher the arterial pressure. Resistance is related to size (the larger the blood vessel, the lower the resistance), as well as the smoothness of the blood vessel walls. Smoothness is reduced by the buildup of fatty deposits on the arterial walls. Substances called vasoconstrictors can reduce the size of blood vessels, thereby increasing blood pressure. Vasodilators (such as nitroglycerin) increase the size of blood vessels, thereby decreasing arterial pressure. Some types of omega-6 fatty acids, particularly from olive oil, have been known to increase vascular smoothness.


            	Viscosity, or thickness of the fluid. If the blood gets thicker, the result is an increase in arterial pressure. Certain medical conditions can change the viscosity of the blood. For instance, low red blood cell concentration, anaemia, reduces viscosity, whereas increased red blood cell concentration increases viscosity. Viscosity also increases with blood sugar concentrationvisualize pumping syrup. It had been thought that aspirin and related " blood thinner" drugs decreased the viscosity of blood, but studies found that they act by reducing the tendency of the blood to clot instead.

          


          In practice, each individual's autonomic nervous system responds to and regulates all these interacting factors so that, although the above issues are important, the actual arterial pressure response of a given individual varies widely because of both split-second and slow-moving responses of the nervous system and end organs. These responses are very effective in changing the variables and resulting blood pressure from moment to moment.


          


          Low arterial pressure


          Sometimes the arterial pressure drops significantly when a patient stands up from sitting. This is known as orthostatic hypotension (postural hypotension); gravity reduces the rate of blood return from the body veins below the heart back to the heart, thus reducing stroke volume and cardiac output.


          When people are healthy, the veins below their heart quickly constrict and the heart rate increases to minimize and compensate for the gravity effect. This is carried out involuntarily by the autonomic nervous system. The system usually requires a few seconds to fully adjust and if the compensations are too slow or inadequate, the individual will suffer reduced blood flow to the brain, dizziness and potential blackout. Increases in G-loading, such as routinely experienced by acrobatic jet pilots " pulling Gs", greatly increases this effect. Repositioning the body perpendicular to gravity largely eliminates the problem.


          Other causes of low arterial pressure include:


          
            	Sepsis


            	Hemorrhage - blood loss


            	Toxins including toxic doses of blood pressure medicine


            	Hormonal abnormalities, such as Addison's disease

          


          Shock is a complex condition which leads to critically decreased perfusion. The usual mechanisms are loss of blood volume, pooling of blood within the veins reducing adequate return to the heart and/or low effective heart pumping. Low arterial pressure, especially low pulse pressure, is a sign of shock and contributes to and reflects decreased perfusion.


          If there is a significant difference in the pressure from one arm to the other, that may indicate a narrowing (for example, due to aortic coarctation, aortic dissection, thrombosis or embolism) of an artery.


          


          Venous pressure


          Venous pressure is the vascular pressure in a vein or in the atria of the heart. It is much less than arterial pressure, with common values of 5mmHg (0.7kPa) in the right atrium and 8mmHg (1kPa) in the left atrium. Measurement of pressures in the venous system and the pulmonary vessels plays an important role in intensive care medicine but requires an invasive central venous catheter.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Blood_pressure"
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              Blood type (or blood group) is determined, in part, by the ABO blood group antigens present on red blood cells.
            

          


          A blood type (also called a blood group) is a classification of blood based on the presence or absence of inherited antigenic substances on the surface of red blood cells (RBCs). These antigens may be proteins, carbohydrates, glycoproteins, or glycolipids, depending on the blood group system, and some of these antigens are also present on the surface of other types of cells of various tissues. Several of these red blood cell surface antigens, that stem from one allele (or very closely linked genes), collectively form a blood group system.


          Blood types are inherited and represent contributions from both parents. A total of 29 human blood group systems are now recognized by the International Society of Blood Transfusion (ISBT).


          Many pregnant women carry a fetus with a different blood type from their own, and the mother can form antibodies against fetal RBCs. Sometimes these maternal antibodies are IgG, a small immunoglobulin, which can cross the placenta and cause hemolysis of fetal RBCs, which in turn can lead to hemolytic disease of the newborn, an illness of low fetal blood counts which can be temporary or treatable, but can occasionally be severe.


          


          Serology


          If an individual is exposed to a blood group antigen that is not recognised as self, the immune system will produce antibodies that can specifically bind to that particular blood group antigen, and an immunological memory against that antigen is formed. The individual will have become sensitized to that blood group antigen. These antibodies can bind to antigens on the surface of transfused red blood cells (or other tissue cells), often leading to destruction of the cells by recruitment of other components of the immune system. When IgM antibodies bind to the transfused cells, the transfused cells can clump. It is vital that compatible blood is selected for transfusions and that compatible tissue is selected for organ transplantation. Transfusion reactions involving minor antigens or weak antibodies may lead to minor problems. However, more serious incompatibilities can lead to a more vigorous immune response with massive RBC destruction, low blood pressure, and even death.


          


          ABO and Rh blood grouping


          Anti-A and Anti-B, the common IgM antibodies to the RBC surface antigens of the ABO blood group system are sometimes described as being "naturally occurring", however, this is a misnomer, because these antibodies are formed in infancy by sensitisation in the same way as other antibodies. The theory that explains how these antibodies are developed states that antigens similar to the A and B antigens occur in nature, including in food, plants and bacteria. After birth an infant gut becomes colonized with normal flora which express these A-like and B-like antigens, causing the immune system to make antibodies to those antigens that the red cells do not possess. So, people who are blood type A will have Anti-B, blood type B will have Anti-A, blood type O will have both Anti-A and Anti-B, and blood type AB will have neither. Because of these so called "naturally occurring" and expected antibodies, it is important to correctly determine a patient's blood type prior to transfusion of any blood component. These naturally occurring antibodies are of the IgM class, which have the capability of agglutinating (clumping) and damaging red cells within the blood vessels, possibly leading to death. It is not necessary to determine any other blood groups because almost all other red cell antibodies can only develop through active immunization, which can only occur through either previous blood transfusion or pregnancy. A test called the Antibody Screen is always performed on patients who may require red blood cell transfusion, and this test will detect most clinically significant red cell antibodies.


          The RhD antigen is also important in determining a person's blood type. The terms "positive" or "negative" refer to either the presence or absence of the RhD antigen irrespective of the presence or absence of the other antigens of the Rhesus system. Anti-RhD is not usually a naturally occurring antibody as the Anti-A and Anti-B antibodies are. Cross-matching for the RhD antigen is extremely important, because the RhD antigen is immunogenic, meaning that a person who is RhD negative is very likely to make Anti-RhD when exposed to the RhD antigen (perhaps through either transfusion or pregnancy). Once an individual is sensitised to RhD antigens their blood will contain RhD IgG antibodies which can bind to RhD positive RBCs and may cross the placenta.


          


          Blood group systems


          A total of 29 human blood group systems are now recognized by the International Society of Blood Transfusion (ISBT). A complete blood type would describe a full set of 29 substances on the surface of RBCs, and an individual's blood type is one of the many possible combinations of blood group antigens. Across the 29 blood groups, over 600 different blood group antigens have been found, but many of these are very rare or are mainly found in certain ethnic groups.


          Almost always, an individual has the same blood group for life; but very rarely an individual's blood type changes through addition or suppression of an antigen in infection, malignancy or autoimmune disease. An example of this rare phenomenon is the case Demi-Lee Brennan, an Australian citizen, whose blood group changed after a liver transplant. Another more common cause in blood type change is a bone marrow transplant. Bone marrow transplants are performed for many leukemias and lymphomas, among other diseases. If a person receives a bone marrow from someone who is a different ABO type (ex. a type A patient receives a type O bone marrow), the patient's blood type will eventually convert to the donor's type.


          Some blood types are associated with inheritance of other diseases; for example, the Kell antigen is sometimes associated with McLeod syndrome. Certain blood types may affect susceptibility to infections, an example being the resistance to specific malaria species seen in individuals lacking the Duffy antigen. The Duffy antigen, presumably as a result of natural selection, is less common in ethnic groups from areas with a high incidence of malaria.


          


          ABO blood group system


          
            [image: ABO blood group system - diagram showing the carbohydrate chains which determine the ABO blood group]

            
              ABO blood group system - diagram showing the carbohydrate chains which determine the ABO blood group
            

          


          The ABO system is the most important blood group system in human blood transfusion. The associated anti-A antibodies and anti-B antibodies are usually " Immunoglobulin M", abbreviated IgM, antibodies. ABO IgM antibodies are produced in the first years of life by sensitization to environmental substances such as food, bacteria and viruses. The "O" in ABO is often called "0" (zero/null) in other languages.


          
            
              	Phenotype

              	Genotype
            


            
              	A

              	AA or AO
            


            
              	B

              	BB or BO
            


            
              	AB

              	AB
            


            
              	O

              	OO
            

          


          


          Rhesus blood group system


          The Rhesus system is the second most significant blood group system in human blood transfusion. The most significant Rhesus antigen is the RhD antigen because it is the most immunogenic of the five main rhesus antigens. It is common for RhD negative individuals not to have any anti-RhD IgG or IgM antibodies, because anti-RhD antibodies are not usually produced by sensitization against environmental substances. However, RhD negative individuals can produce IgG anti-RhD antibodies following a sensitizing event: possibly a fetomaternal transfusion of blood from a fetus in pregnancy or occasionally a blood transfusion with RhD positive RBCs.


          


          ABO and Rh distribution by country


          
            
              ABO and Rh blood type distribution by nation (population averages)
            

            
              	Country

              	O+

              	A+

              	B+

              	AB+

              	O

              	A

              	B

              	AB
            


            
              	Austria

              	30%

              	33%

              	12%

              	6%

              	7%

              	8%

              	3%

              	1%
            


            
              	Australia

              	40%

              	31%

              	8%

              	2%

              	9%

              	7%

              	2%

              	1%
            


            
              	Belgium

              	38.1%

              	34%

              	8.5%

              	4.1%

              	7%

              	6%

              	1.5%

              	0.8%
            


            
              	Canada

              	39%

              	36%

              	7.6%

              	2.5%

              	7%

              	6%

              	1.4%

              	0.5%
            


            
              	Denmark

              	35%

              	37%

              	8%

              	4%

              	6%

              	7%

              	2%

              	1%
            


            
              	Finland

              	27%

              	38%

              	15%

              	7%

              	4%

              	6%

              	2%

              	1%
            


            
              	France

              	36%

              	37%

              	9%

              	3%

              	6%

              	7%

              	1%

              	1%
            


            
              	Germany

              	35%

              	37%

              	9%

              	4%

              	6%

              	6%

              	2%

              	1%
            


            
              	Hong Kong, China

              	40%

              	26%

              	27%

              	7%

              	<0.3%

              	<0.3%

              	<0.3%

              	<0.3%
            


            
              	Ireland

              	47%

              	26%

              	9%

              	2%

              	8%

              	5%

              	2%

              	1%
            


            
              	Korea, South

              	27.2%

              	35.1%

              	26.1%

              	11.3%

              	0.1%

              	0.1%

              	0.1%

              	0.05%
            


            
              	Netherlands

              	39.5%

              	35%

              	6.7%

              	2.5%

              	7.5%

              	7%

              	1.3%

              	0.5%
            


            
              	New Zealand

              	38%

              	32%

              	9%

              	3%

              	9%

              	6%

              	2%

              	1%
            


            
              	Poland

              	31%

              	32%

              	15%

              	7%

              	6%

              	6%

              	2%

              	1%
            


            
              	Sweden

              	32%

              	37%

              	10%

              	5%

              	6%

              	7%

              	2%

              	1%
            


            
              	Turkey

              	29.8%

              	37.8%

              	14.2%

              	7.2%

              	3.9%

              	4.7%

              	1.6%

              	0.8%
            


            
              	UK

              	37%

              	35%

              	8%

              	3%

              	7%

              	7%

              	2%

              	1%
            


            
              	USA

              	37.4%

              	35.7%

              	8.5%

              	3.4%

              	6.6%

              	6.3%

              	1.5%

              	0.6%
            

          


          


          Other blood group systems


          The International Society of Blood Transfusion currently recognizes 29 blood group systems (including the ABO and Rh systems). Thus, in addition to the ABO antigens and Rhesus antigens, many other antigens are expressed on the RBC surface membrane. For example, an individual can be AB RhD positive, and at the same time M and N positive (MNS system), K positive ( Kell system), Lea or Leb negative (Lewis system), and so on, being positive or negative for each blood group system antigen. Many of the blood group systems were named after the patients in whom the corresponding antibodies were initially encountered.


          


          Clinical significance


          


          Blood transfusion


          Transfusion medicine is a specialized branch of hematology that is concerned with the study of blood groups, along with the work of a blood bank to provide a transfusion service for blood and other blood products. Across the world, blood products must be prescribed by a medical doctor (licensed physician or surgeon) in a similar way as medicines. In the USA, blood products are tightly regulated by the Food and Drug Administration.


          Much of the routine work of a blood bank involves testing blood from both donors and recipients to ensure that every individual recipient is given blood that is compatible and is as safe as possible. If a unit of incompatible blood is transfused between a donor and recipient, a severe acute immunological reaction, hemolysis (RBC destruction), renal failure and shock are likely to occur, and death is a possibility. Antibodies can be highly active and can attack RBCs and bind components of the complement system to cause massive hemolysis of the transfused blood.


          Patients should ideally receive their own blood or type-specific blood products to minimize the chance of a transfusion reaction. Risks can be further reduced by cross-matching blood, but this may be skipped when blood is required for an emergency. Cross-matching involves mixing a sample of the recipient's blood with a sample of the donor's blood and checking if the mixture agglutinates, or forms clumps. If agglutination is not obvious by direct vision, blood bank technicians usually check for agglutination with a microscope. If agglutination occurs, that particular donor's blood cannot be transfused to that particular recipient. In a blood bank it is vital that all blood specimens are correctly identified, so labeling has been standardized using a barcode system known as ISBT 128.


          The blood group may be included on identification tags or on tattoos worn by military personnel, in case they should need an emergency blood transfusion. Frontline German Waffen-SS had such tattoos during World War II. Ironically, this was an easy form of SS identification.


          Rare blood types can cause supply problems for blood banks and hospitals. For example Duffy-negative blood occurs much more frequently in people of African origin, and the rarity of this blood type in the rest of the population can result in a shortage of Duffy-negative blood for patients of African ethnicity. Similarly for RhD negative people, there is a risk associated with travelling to parts of the world where supplies of RhD negative blood are rare, particularly East Asia, where blood services may endeavor to encourage Westerners to donate blood.


          


          Hemolytic disease of the newborn (HDN)


          A pregnant woman can make IgG blood group antibodies if her fetus has a blood group antigen that she does not have. This can happen if some of the fetus' blood cells pass into the mother's blood circulation (e.g. a small fetomaternal hemorrhage at the time of childbirth or obstetric intervention), or sometimes after a therapeutic blood transfusion. This can cause Rh disease or other forms of hemolytic disease of the newborn (HDN) in the current pregnancy and/or subsequent pregnancies. If a pregnant woman is known to have anti-RhD antibodies, the RhD blood type of a fetus can be tested by analysis of fetal DNA in maternal plasma to assess the risk to the fetus of Rh disease. One of the major advances of twentieth century medicine was to prevent this disease by stopping the formation of Anti-RhD antibodies by RhD negative mothers with an injectable medication called Rho(D) immune globulin. Antibodies associated with some blood groups can cause severe HDN, others can only cause mild HDN and others are not known to cause HDN.


          


          Compatibility


          


          Blood products


          In order to provide maximum benefit from each blood donation and to extend shelf-life, blood banks fractionate some whole blood into several products. The most common of these products are packed RBCs, plasma, platelets, cryoprecipitate, and fresh frozen plasma (FFP). FFP is quick-frozen to retain the labile clotting factors V and VIII, which are usually administered to patients who have a potentially fatal clotting problem caused by a condition such as advanced liver disease, overdose of anticoagulant, or disseminated intravascular coagulation (DIC).


          Units of packed red cells are made by removing as much of the plasma as possible from whole blood units.


          Clotting factors synthesized by modern recombinant methods are now in routine clinical use for hemophilia, as the risks of infection transmission that occur with pooled blood products are avoided.


          


          Red blood cell compatibility


          
            	Blood group AB individuals have both A and B antigens on the surface of their RBCs, and their blood serum does not contain any antibodies against either A or B antigen. Therefore, an individual with type AB blood can receive blood from any group (with AB being preferable), but can donate blood only to another group AB individual.


            	Blood group A individuals have the A antigen on the surface of their RBCs, and blood serum containing IgM antibodies against the B antigen. Therefore, a group A individual can receive blood only from individuals of groups A or O (with A being preferable), and can donate blood to individuals with type A or AB.


            	Blood group B individuals have the B antigen on the surface of their RBCs, and blood serum containing IgM antibodies against the A antigen. Therefore, a group B individual can receive blood only from individuals of groups B or O (with B being preferable), and can donate blood to individuals with type B or AB.


            	Blood group O (or blood group zero in some countries) individuals do not have either A or B antigens on the surface of their RBCs, but their blood serum contains IgM anti-A antibodies and anti-B antibodies against the A and B blood group antigens. Therefore, a group O individual can receive blood only from a group O individual, but can donate blood to individuals of any ABO blood group (ie A, B, O or AB). If anyone needs a blood transfusion in a dire emergency, and if the time taken to process the recipient's blood would cause a detrimental delay, O Negative blood can be issued.
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              RBC Compatibility chart

              In addition to donating to the same blood group; type O blood donors can give to A, B and AB; blood donors of types A and B can give to AB.
            

          


          
            
              Red blood cell compatibility table
            

            
              	Recipient

              	Donor
            


            
              	

              	O

              	O+

              	A

              	A+

              	B

              	B+

              	AB

              	AB+
            


            
              	O

              	[image: Check mark]Y

              	

              	

              	

              	

              	

              	

              	
            


            
              	O+

              	[image: Check mark]Y

              	[image: Check mark]Y

              	

              	

              	

              	

              	

              	
            


            
              	A

              	[image: Check mark]Y

              	

              	[image: Check mark]Y

              	

              	

              	

              	

              	
            


            
              	A+

              	[image: Check mark]Y

              	[image: Check mark]Y

              	[image: Check mark]Y

              	[image: Check mark]Y

              	

              	

              	

              	
            


            
              	B

              	[image: Check mark]Y

              	

              	

              	

              	[image: Check mark]Y

              	

              	

              	
            


            
              	B+

              	[image: Check mark]Y

              	[image: Check mark]Y

              	

              	

              	[image: Check mark]Y

              	[image: Check mark]Y

              	

              	
            


            
              	AB

              	[image: Check mark]Y

              	

              	[image: Check mark]Y

              	

              	[image: Check mark]Y

              	

              	[image: Check mark]Y

              	
            


            
              	AB+

              	[image: Check mark]Y

              	[image: Check mark]Y

              	[image: Check mark]Y

              	[image: Check mark]Y

              	[image: Check mark]Y

              	[image: Check mark]Y

              	[image: Check mark]Y

              	[image: Check mark]Y
            

          


          Table note

          1. Assumes absence of atypical antibodies that would cause an incompatibility between donor and recipient blood, as is usual for blood selected by cross matching.


          A RhD negative patient who does not have any anti-RhD antibodies (never being previously sensitized to RhD positive RBCs) can receive a transfusion of RhD positive blood once, but this would cause sensitization to the RhD antigen, and a female patient would become at risk for hemolytic disease of the newborn. If a RhD negative patient has developed anti-RhD antibodies, a subsequent exposure to RhD positive blood would lead to a potentially dangerous transfusion reaction. RhD positive blood should never be given to RhD negative women of childbearing age or to patients with RhD antibodies, so blood banks must conserve Rhesus negative blood for these patients. In extreme circumstances, such as for a major bleed when stocks of RhD negative blood units are very low at the blood bank, RhD positive blood might be given to RhD negative females above child-bearing age or to Rh negative males, providing that they did not have anti-RhD antibodies, to conserve RhD negative blood stock in the blood bank. The converse is not true; RhD positive patients do not react to RhD negative blood.


          


          Plasma compatibility
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              Plasma compatibility chart

              In addition to donating to the same blood group; plasma from type AB can be given to A, B and O; plasma from types A and B can be given to O.
            

          


          Recipients can receive plasma of the same blood group, but otherwise the donor-recipient compatibility for blood plasma is the converse of that of RBCs: plasma extracted from type AB blood can be transfused to individuals of any blood group; individuals of blood group O can receive plasma from any blood group; and type O plasma can be used only by type O recipients.
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          Table note

          1. Assumes absence of strong atypical antibodies in donor plasma


          Rhesus D antibodies are uncommon, so generally neither RhD negative nor RhD positive blood contain anti-RhD antibodies. If a potential donor is found to have anti-RhD antibodies or any strong atypical blood group antibody by antibody screening in the blood bank, they would not be accepted as a donor (or in some blood banks the blood would be drawn the product would be appropriately labeled); therefore, donor blood plasma issued by a blood bank can be selected to be free of RhD antibodies and free of other atypical antibodies, and such donor plasma issued from a blood bank would be suitable for a recipient who may be RhD positive or RhD negative, as long as blood plasma and the recipient are ABO compatible.


          


          Universal donors and universal recipients


          With regard to transfusions of whole blood or packed red blood cells, individuals with type O negative blood are often called universal donors, and those with type AB positive blood are called universal recipients (Strictly speaking this is not true and individuals with Hh antigen system (also known as the Bombay blood group) are the universal donors). Although blood donors with particularly strong anti-A, anti-B or any atypical blood group antibody are excluded from blood donation, the terms universal donor and universal recipient are an over-simplification, because they only consider possible reactions of the recipient's anti-A and anti-B antibodies to transfused red blood cells, and also possible sensitization to RhD antigens. The possible reactions of anti-A and anti-B antibodies present in the transfused blood to the recipients RBCs are not considered, because a relatively small volume of plasma containing antibodies is transfused.


          
            By way of example; considering the transfusion of O RhD negative blood (universal donor blood) into a recipient of blood group A RhD positive, an immune reaction between the recipient's anti-B antibodies and the transfused RBCs is not anticipated. However, the relatively small amount of plasma in the transfused blood contains anti-A antibodies, which could react with the A antigens on the surface of the recipients RBCs, but a significant reaction is unlikely because of the dilution factors. Rhesus D sensitization is not anticipated.

          


          Additionally, red blood cell surface antigens other than A, B and Rh D, might cause adverse reactions and sensitization, if they can bind to the corresponding antibodies to generate an immune response. Transfusions are further complicated because platelets and white blood cells (WBCs) have their own systems of surface antigens, and sensitization to platelet or WBC antigens can occur as a result of transfusion.


          With regard to transfusions of plasma, this situation is reversed. Type O plasma can be given only to O recipients, while AB plasma (which does not contain anti-A or anti-B antibodies) can be given to patients of any ABO blood group.


          


          Conversion


          In April 2007 a method was discovered to convert blood types A, B, and AB to O, using enzymes. This method is still experimental and the resulting blood has yet to undergo human trials. The method specifically removes or converts antigens on the red blood cells, so other antigens and antibodies would remain. This does not help plasma compatibility, but that is a lesser concern since plasma has much more limited clinical utility in transfusion and is much easier to preserve.


          


          History


          The two most significant blood group systems were discovered during early experiments with blood transfusion: the ABO group in 1901 and the Rhesus group in 1937. Development of the Coombs test in 1945, the advent of transfusion medicine, and the understanding of hemolytic disease of the newborn led to discovery of more blood groups, and now 29 human blood group systems are recognized by the International Society of Blood Transfusion (ISBT), and across the 29 blood groups, over 600 different blood group antigens have been found, but many of these are very rare or are mainly found in certain ethnic groups. Blood types have been used in forensic science and in paternity testing, but both of these uses are being replaced by genetic fingerprinting, which provides greater certitude.


          


          Cultural beliefs regarding blood types


          The Japanese blood type theory of personality is a popular belief that a person's ABO blood type is predictive of their personality, character, and compatibility with others. It was a serious scientific hypothesis which was proposed early in the 20th century, which gained currency within the Japanese public. This theory has long since been rejected by the scientific community. (For a proponent, see Masahiko Nomi). This belief has been carried over to a certain extent into other parts of East Asia, and South Korea. In Japan, asking someone their blood type is considered as normal as asking their astrological sign. It is also common for Japanese-made video games (especially role-playing games) and the manga series to include blood type with character descriptions.


          The blood type diet is an American system whereby people seek improved health by modifying their food intake and lifestyle according to their ABO blood group and secretor status. This system includes some reference to differences in personality, but not to the extent typical of the Japanese theory.


          
            Retrieved from " http://en.wikipedia.org/wiki/Blood_type"
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                  In Algonquin Provincial Park (Canada), the large subspecies Cyanocitta cristata bromia occurs.
                

              
            


            
              	Conservation status
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                  Least Concern( IUCN 3.1)
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Aves

                  


                  
                    	Subclass:

                    	Neornithes

                  


                  
                    	Infraclass:

                    	Neognathae

                  


                  
                    	Superorder:

                    	Neoaves

                  


                  
                    	Order:

                    	Passeriformes

                  


                  
                    	Suborder:

                    	Passeri

                  


                  
                    	Superfamily:

                    	Corvoidea

                  


                  
                    	Family:

                    	Corvidae

                  


                  
                    	Genus:

                    	Cyanocitta

                  


                  
                    	Species:

                    	C. cristata

                  

                

              
            


            
              	Binomial name
            


            
              	Cyanocitta cristata

              Linnaeus, 1758
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          The Blue Jay (Cyanocitta cristata) is a passerine bird, a member of the family Corvidae native to North America. It belongs to the "blue" or American jays, which are, among the Corvidae, not closely related to other jays. It is adaptable, aggressive and omnivorous, and has been colonizing new habitat for many decades.


          


          Description
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              Blue Jay surveying its surroundings, Minnesota.
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              Aberrant individual lacking blue colour. Not truly leucistic, because the blue is not due to pigments.
            

          


          The Blue Jay measures 9-12 inches (22-30 cm) from bill to tail and weighs 2.47-3.53 ounces (70100 g), with a wingspan of 1317 in (3443 cm). There is a pronounced crest on the head, a crown of feathers, which may be raised or lowered according to the bird's mood. When excited or aggressive, the crest may be fully raised. When frightened, the crest bristles outwards, brushlike. When the bird is feeding among other jays or resting, the crest is flattened to the head.


          Its plumage is lavender-blue to mid-blue in the crest, back, wings, and tail, and its face is white. The underside is off-white and the neck is collared with black which extends to the sides of the head. The wing primaries and tail are strongly barred with black, sky-blue and white. The bill, legs, and eyes are all black. Males and females are nearly identical; males are slightly larger.


          As with other blue-hued birds, the Blue Jay's coloration is not derived by pigments, but is the result of light refraction due to the internal structure of the feathers; if a blue feather is crushed, the blue disappears as the structure is destroyed. This is referred to as structural coloration.


          


          Vocalizations


          Blue Jays can make a large variety of sounds, and individuals may vary perceptibly in their calling style. Like other corvids, they may learn to mimic human speech. Their voice is typical of most jays in being varied, but the most commonly recognized sound is the alarm call, which is a loud, almost gull-like scream. There is also a high-pitched jayer-jayer call that increases in speed as the bird becomes more agitated. Blue Jays will use these calls to band together to mob potential predator such as hawks and drive them away from the jays' nests.


          Blue Jays also have quiet, almost subliminal calls which they use among themselves in proximity. One of the most distinctive calls of this type is often referred to as the "rusty pump" owing to its squeaky resemblance to the sound of an old hand-operated water pump. The Blue Jay (and other corvids) are distinct from all other songbirds for using their call as a birdsong.


          The blue jay (Cyanocitta cristata) is from the Passeriformes which means perching birds. Most of the birds in this order are small in size, but they have a larger learning ability than most birds. Passerine birds are divided into two sub orders: the suboscines and the oscines. The Oscines are capable of complex song and are considered true song birds. The blue jay lives in yards, gardens, woods, and parks; and prefers Oak trees or beech trees. Also all Blue Jays have strong black bills used for cracking nuts, and acorns and for Eating corn, grains and seeds. They also eat insect such as beetles, grasshoppers, and caterpillars. Blue Jays have three toed feet which are good for wrapping around tree branches.


          


          Range


          The Blue Jay occurs from southern Canada through the eastern and central USA south to Florida and northeastern Texas. The western edge of the range stops where the arid pine forest and scrub habitat of the closely related Steller's Jay (C. stelleri) begins. Recently, the range of the Blue Jay has extended northwestwards so that it is now a rare but regularly-seen winter visitor along the northern US and southern Canadian Pacific Coast, and some stray birds may even occur in California nowadays. As the two species' ranges now overlap, it sometimes hybridize with Steller's Jay.


          Namely the northernmost subspecies C. c. bromia is migratory, subject to necessity. It may withdraw several hundred kilometers south in the northernmost parts of its range, but even northern birds do not necessarily move south, particularly in mild years with plentiful winter food. It migrates during the daytime, in loose flocks of 5 to 250 birds.


          


          Subspecies


          Four subspecies are generally accepted, though the variation within this species is rather subtle and essentially clinal. No firm boundaries can be drawn between the inland subspecies. The ranges of the coastal races are better delimited.


          
            	Cyanocitta cristata bromia  Northern Blue Jay

          


          
            	Canada and northern USA. The largest subspecies, with fairly dull plumage. Blue is rather pale.

          


          
            	Cyanocitta cristata cristata  Coastal Blue Jay

          


          
            	Coastal USA from North Carolina to Texas, except southern Florida. Mid-sized and very intensely blue.

          


          
            	Cyanocitta cristata cyanotephra  Interior Blue Jay

          


          
            	Inland USA, intergrading with C. c. bromia to the north. Mid-sized, quite dark blue on mantle contrasting cleanly with very white underside.

          


          
            	Cyanocitta cristata semplei  Florida Blue Jay

          


          
            	Southern Florida. The smallest subspecies, much like C. c. bromia in colour.

          


          


          Ecology


          The Blue Jay occupies a variety of habitats within its large range, from the pine woods of Florida to the spruce- fir forests of northern Ontario. It is less abundant in denser forests, preferring mixed woodlands with oaks and beeches. It has expertly adapted to human activity, occurring in parks and residential areas, and can adapt to wholesale deforestation with relative ease if human activity creates other means for the jays to get by.
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              An inquisitive Blue Jay at the National Aviary.
            

          


          The Blue Jay is a slow flier and an easy prey for hawks and owls, when it flies in open lands. It flies with body and tail held level, with slow wing beats. It is generally assertive toward other birds, and it may chase birds from feeders or other food sources. It may chase predatory birds, such as hawks and owls which occasionally feed on jays, and will scream if it sees a predator within its territory. It has also been known to sound an alarm call when hawks or other dangers are near, and smaller birds often recognize this call and hide themselves away accordingly. It may also be aggressive towards humans who come close to its nest, and if an owl roosts near the nest during the daytime the Blue Jay mobs it until it takes a new roost.


          Blue Jays, like other corvids, are highly curious and very intelligent birds. Young individuals playfully snatch brightly coloured or reflective objects, such as bottle caps or pieces of aluminium foil, and carry them around until they lose interest. Blue Jays in captivity have been observed using strips of newspaper as tools to obtain food.


          


          Diet
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              Whole peanuts and other shelled food items are carried off in the beak to a comfortable spot to be dealt with at leisure.
            

          


          Its food is sought both on the ground and in trees and includes virtually all known types of plant and animal sources, such as acorns and beech mast, weed seeds, grain, fruits and other berries, peanuts, bread, meat, eggs and nestlings, small invertebrates of many types, scraps in town parks and bird-table food. Blue Jays will sometimes cache food, though to what extent differs widely among individuals.


          The Blue Jay has a bad reputation as a raider of other bird's nests, stealing eggs, chicks, and nests. However, this may not be as widespread as is typically thought. A scientific study found only 1% of Blue Jays had evidence of nestlings or eggs in their stomachs.


          


          Reproduction


          The breeding season begins in mid-March, peaks in mid-April to May, and extends into July. Any suitable tree or large bush may be used for nesting, though an evergreen is preferred. The nest is preferentially built at a height of 3 to 10 m. It is cup-shaped and composed of twigs, small roots, bark strips, moss, other plant material, cloth, paper, and feathers, with occasional mud added to the cup.


          Blue Jays are not really picky about nesting locations. If no better place is available - e.g. in a heavily deforested area - they will even use places like the large letter boxes typical of the rural United States. They also appropriate nests of other mid-sized songbirds as long as these are placed in suitable spots; American Robin nests are commonly used by Blue Jays for example.


          Blue Jays typically form monogamous pair bonds for life. Both sexes build the nest and rear the young, though only the female broods them. The male feeds the female while she is brooding the eggs. There are usually 45 eggs laid and incubated over 16-18 days. The young fledge usually between 17-21 days after hatching.


          After the juveniles fledge, the family travels and forages together until early fall, when the young birds disperse to avoid competition for food during the winter.
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              The current version of the Blue Peter logo, a stylised galleon based on an original design by Tony Hart.
            


            
              	Format

              	Children's

              Entertainment
            


            
              	Created by

              	John Hunter Blair
            


            
              	Presented by

              	Ze Salmon

              Gethin Jones

              Andy Akinwolere

            


            
              	Countryoforigin

              	[image: Flag of the United Kingdom]United Kingdom
            


            
              	No.ofepisodes

              	4,214
            


            
              	Production
            


            
              	Runningtime

              	25 min.
            


            
              	Broadcast
            


            
              	Original channel

              	BBC One

              BBC Two

              CBBC Channel
            


            
              	Original run

              	16 October 1958  present
            

          


          Blue Peter is a popular BBC television programme for children and the world's longest running children's television series. It is shown on Children's BBC, both in its BBC One programming block and on the CBBC Channel.


          It is named after the blue-and-white flag hoisted by a ship in port when it is ready to sail. The reasoning behind the choice of title is that the programme is intended to be a voyage of adventure and discovery for the viewers, constantly covering new topics.


          The signature tune, in recognition of the origin of the title, is a sea shanty called "Barnacle Bill", and the programme's motif is a stylised sailing ship designed by Tony Hart. Hart's original design was never successfully used in a totally uniform fashion, with several different reproductions used in studio, on badges, the Blue Peter books and on-screen graphics. This was until the show's redesign in 1999, when the ship's rigging and hull detail was removed, and in 2000, the flags were subtly reshaped. This version is still in use today, and now appears across all media (although the revised badges retain the old-style flags).


          On Thursday 16 October 2008, Blue Peter will celebrate its 50th birthday.


          


          History


          The programme was devised and initially produced by John Hunter Blair, who retired due to ill-health in 1961. He was replaced by two short-term producers (Clive Parkhurst and Leonard Chase) before Biddy Baxter and Edward Barnes took over in 1962. Biddy Baxter edited the show for many years. Blue Peter was first shown on 16 October 1958 with presenters Christopher Trace and Leila Williams. The initial format was mainly the two presenters demonstrating dolls and model railways, with the male presenter concentrating on traditional "boys' toys" such as model aeroplanes, and the female restricting herself to domestic tasks, such as cookery.


          Over the years, the programme changed to reflect the times. Originally, it was a 15-minute weekly programme; now it is 25 minutes, and shown twice a week on BBC One and repeated later on the CBBC Channel. The 4000th edition was broadcast on 14 March 2005. Most episodes are still broadcast live, although during the 1990's and early 2000's, when a third edition of the show was broadcast, the third programme was pre-recorded.
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              The specially painted Blue Peter British Airways Boeing 757 landing at London Heathrow Airport
            

          


          Almost every episode from 1964 onwards still exists in the BBC archives. This is extremely unusual for programmes of that era, and stands as testament to Baxter's foresight and initiative, as she personally ensured that telerecordings and, from 1970, video copies were kept of the episodes. Among the benefits of this policy is that one 1973 episode contains the only known broadcast quality footage of the lost final episode of the Doctor Who serial The Tenth Planet, which depicts the Doctor's first regeneration.


          Blue Peter has had a longstanding relationship with Doctor Who, often running features on the show with appearances by actors and behind-the-scenes personnel. One notable contest in 1967 had viewers design a monster in the style of those featured on Doctor Who. A similar competition was held in 2005 to help design a new monster for one of the episodes, which became the Abzorbaloff in " Love & Monsters". In 1973, two Dalek props were stolen from the BBC and Blue Peter viewers helped in their return after an appeal for help was shown on the programme. A clip of Matt Baker making an 'alien' cake was used in the 2005 Doctor Who story, " Aliens of London". One programme asked viewers to help recover the lost footage of Doctor Who.


          In addition, long-time host Peter Purves was himself a former co-star on the series, appearing as the first Doctor's companion 'Steven Taylor' in seasons two and three, opposite William Hartnell. Other presenters had one off appearances in the series. Prior to joining the Blue Peter team, Janet Ellis appeared in the Doctor Who story, The Horns of Nimon in 1979 and Sarah Greene appeared in Attack of the Cybermen in 1985, after leaving Blue Peter. Gethin Jones took on the non-speaking, costumed role of a Cyberman in the 2006 stories " Rise of the Cybermen" and " The Age of Steel". Many of the items relating to Doctor Who from Blue Peter have been released on DVD as part of the Doctor Who series. Notably, in 1974, Blue Peter was broadcast from the set of the Doctor Who story Robot, when the Blue Peter studio was unavailable at short notice.


          Many items from Blue Peter's history have passed into television legend, especially moments when things have gone wrong, such as the much-repeated clip of Lulu the elephant (from a 1969 edition) who defecated on the studio floor, trod on presenter John Noakes' foot and then proceeded to attempt an exit, dragging her keeper along the ground behind her. Other well-remembered and much-repeated items include the Girl Guides' bonfire that got out of hand on the 1970 Christmas edition, John Noakes' report on the cleaning of Nelson's Column, and Simon Groom referring to a previous item on door-knockers with the words 'What a beautiful pair of knockers', which has usually been explained as an accidental turn of phrase, but which Groom later admitted was a deliberate joke. Additionally, Groom is remembered for inappropriately reciting, while wearing a suit of armour, 'Once a king always a king, but once a (k)night is enough', while Peter Duncan's cookery instructions to 'finely chop one raw egg', Yvette Fielding's disastrous attempt to cook a pancake and Mark Curry driving a mini sit-on traction engine into part of the set will also go in the annals.


          There have also been times when the show has broadcast breaking news in the days before 24-hour news channels. Possibly the most famous is showing the first colour images on British television of the sinking of the RMS Queen Elizabeth in 1972.


          


          Airtime


          When the programme first started it was shown once a week. From the 1960s until 1995 it was shown twice a week on Mondays and Thursdays, originally before 5:00pm and from the mid-1970's at 5:10 to 5:35pm. Between 1995 and 2001: Monday, Wednesday and Friday on BBC One from 5:10 to 5:35pm. From 2002, it was aired at 5:00pm, because Newsround was moved to a later slot. In 2006 it was broadcast on Monday, Tuesday and Wednesday. From 2007, still at 5pm but on Tuesday, Wednesday and Thursdays. In May 2007, the BBC announced that the show would be reduced to twice a week and this was implemented from September 2007 onwards, with programmes now broadcast on Tuesdays and Wednesdays. The BBC claims that the purpose of returning to two shows a week is to increase the quality of the programme's content rather than simply a means of reducing production costs.


          In the Wimbledon tennis season the show moves temporarily to BBC Two.


          During the 1980's the two weekly editions were repeated on BBC2 on Sunday mornings under the title "Blue Peter Omnibus", with a special linking piece recorded by one of the presenting team.


          Blue Peter Special Assignment was launched around 1972, following the success of the Blue Peter Royal Safari which was shown in 1971. Valerie Singleton had accompanied HRH Princess Anne on a trip to Kenya with the Save The Children charity. The resulting documentary was shown originally on BBC1 on a Sunday afternoon and repeated often. Singleton then left Blue Peter full time to present the Special Assignment series, which was heavily promoted on Blue Peter itself. Originally she visited European capital cities, with the first report coming from Rome and featuring a meeting with Pope Paul in the Vatican. Later, the series investigated islands, historic homes and other topics. Lesley Judd, Peter Purves and Simon Groom also presented the programme in the late 1970's. The final series was shown in 1980 on Sunday afternoons, when Singleton and Purves presented five programmes looking at rivers.


          Since the birth of the CBBC Channel, the series has had additional strands such as Blue Peter Flies the World and Blue Peter Unleashed. From 2004-2005 the series was shown every weekday on CBBC with a mixture of repeated BBC One editions, additional live programmes, Blue Peter Flies the World and specials. During the show's summer hiatus, Blue Peter Flies the World, recalling the previous year's summer trip, was often shown on BBC1 throughout the 1970's and 1980's.


          Other spin-offs from the series included Go With Noakes and Duncan Dares which starred John Noakes with his dog Shep and Peter Duncan respectively. Treasure Houses hosted by Mark Curry was also very much in keeping with the Blue Peter Special Assignment brand. All these shows were transmitted in the weekday BBC1 children's schedules.


          


          Content


          Blue Peter's remit is very wide-ranging. Most programmes are broadcast live, but usually include at least one filmed report. There will also often be a demonstration of an activity in the studio, and/or a music or dance performance. The programme is made at BBC Television Centre, and often came from Studio 1, which is the second largest TV studio in Britain and amongst the largest in Europe. This enabled Blue Peter to include large-scale demonstrations and performances within the live programme. From the September 2007 series, the programme is broadcast from a small fixed set in Studio 2. The show is also famous for its "makes", which are demonstrations of how to construct a useful object or prepare food. These have given rise to the oft-used phrase "Here's one I made earlier", as presenters bring out a perfect and completed version of the object they are making. Time is also often given over to reading letters and showing pictures sent in by viewers.


          


          Appeals


          An enduring feature of the programme is the annual charity appeal, which asks viewers to collect items that can be recycled or sold to raise money for the chosen cause. This is always a charity project in the UK in odd-numbered years, and abroad in even-numbered. The appeal is usually launched in late November and runs through to February or March of the following year. Until 1979, only waste products were ever collected, such as stamps, linens, coins, scrap metal etc. In 1979, one of the most popular forms of raising appeal money was introduced; encouraging viewers to hold "Blue Peter Bring And Buy Sales" at which buyers are also encouraged to bring their own bric-a-brac or produce to sell. The Great Bring And Buy Sale was used every few years or so as a means of adding variety to the collecting theme during other years.


          Between 2001 and 2003 a series of "Bring And Buy Appeals" led many viewers and the media to voice their concern that the traditional method of collecting scrap items to recycle was being abandoned in favour of the "easier revenue" generated by the sales. This led to an on-air explanation by presenter Konnie Huq during the 2003 Get Together Appeal that this particular appeal required the sort of funding that only Bring And Buy Sales could raise. The 2004 and 2005 appeals saw a return to the collecting theme: the first being to collect old clothes that Oxfam could sell in its stores to raise funds for a family-searching service in third world countries ravaged by war, and the second being the collection of old mobile telephones and coins that could be recycled to raise money for ChildLine. Continuing the return to collecting unwanted items, Blue Peter launched its Shoe Biz Appeal campaign in 2006. In partnership with UNICEF, its aim was to collect unwanted pairs of shoes or other footwear in order to raise money for children orphaned by AIDS and HIV in Malawi. This year's 2007 appeal is the "Disc Drive" - working with Barnardo's to sell unwanted CDs and DVDs.


          During appeals, the sum of money or objects collected is presented on the totaliser - a display that lights to show the amount collected. With some appeals, a second totaliser has often been introduced immediately after the original target has been met, with the aim of providing an incentive to keep on donating.


          The 2007 appeal has been handled in a different editorial style, as mentions of it have not been featured in each programme since it's launch as in the previous years. Also the totaliser, before part of the studio set, is now an on-screen animation / graphic.


          


          Pets


          The Blue Peter pets are the animals who regularly appear on the BBC children's television series Blue Peter. These include dogs, cats, parrots and tortoises.


          


          Garden


          The presenters also maintain the famous Blue Peter Garden, adjacent to Television Centre, which was designed by Percy Thrower. Its features include an Italian sunken garden with a pond, which contains goldfish, a vegetable patch, greenhouse and viewing platform. The 2000 Blue Peter time capsule, which is due to be dug up in 2029, is buried there. George the Tortoise was interred in the garden following his death in 2004, and there is also a bust of Petra, sculptures of Mabel and the Blue Peter ship, and a plaque in honour of Percy Thrower. The garden is also available to other programmes for outside broadcasts, and is often used for the links between children's programmes during the summer months and for BBC One's Breakfast weather broadcasts. On 21st November 1983, the garden was vandalised, leading to an on-air appeal for viewers to come forward with information  which now often appears on clip shows. A rumour circulated in the early 1990s that the vandalism had been carried out by a gang including the footballers Dennis Wise and Les Ferdinand when they were teenagers. Both men have denied direct involvement in the actual vandalism, although Ferdinand did later confess to "helping a few people over the wall." Later still, however, Ferdinand claimed that this admission of involvement had merely been a joke, and that he had not been involved at all.


          


          Annual events


          The programme also marks annual events, including Chinese New Year, St David's Day, Shrove Tuesday, Mothering Sunday, Guy Fawkes Night and Christmas. The latter, in particular, is a special occasion with a traditional format repeated year on year.


          The Christmas programme opens with the signature tune being replaced with a brass band arrangement of the carol "Good King Wenceslaus" juxtaposed with shots of viewers homemade Christmas cards. The programmes Christmas manger figures are featured, reminding viewers, of the Nativity story, a last-minute Christmas make, either a song and dance or filming assignment and the grand finale, the Chalk Farm Salvation Army Band and children from local schools marching "up the hill" and into the studio from the cold outside (lanterns in hand!) singing a Christmas carol (alternating years between either " Hark the Herald Angels Sing" or " O Come All Ye Faithful") around the Blue Peter Christmas tree. Much of the script has been repeated year after year for this special programme. However for the 2007 Christmas programme, none of these tradtions were featured ending a format repeated annually since the 1960s.


          


          Book awards


          Blue Peter promotes the Blue Peter Book Awards, a series of literary prizes for children's literature awarded annually, and inaugurated in 2000.


          


          Traditions


          The programme maintains its long-standing practice of avoiding using commercial names on air. Most famously, this policy led to the invention of the phrase "sticky-backed plastic" back in the 1970s for the products marketed under the trade names Fablon and Coverlon. Sellotape was often referred to by the invented term "Sticky tape", barring one incident in which John Noakes used the trade name and remarked as an aside 'I'll get shot for that'. Similarly, many makes called for the use of a Velcro type material, which was referred to as "self sticking material". In today's climate (2007) of negativity surrounding product placement, the programme's policy of disguising any brand names visible on "make necessities" like glue sticks or cereal boxes has never been so important. An extreme example of avoiding criticism occurred in February 2005, when the show ran a feature on how Nestl Smarties are made, without once mentioning the name of the product.


          The Blue Peter Summer Expedition is another long-running tradition. These visits focus on a single country and are filmed while the programme is off the air from June to September.


          During the 1950s and 1960s, the programme sometimes included a cartoon series as "light relief" from some of the more informative articles. One such was Bleep and Booster, which started in 1963 and continued in the Blue Peter books until 1977. A similar idea was explored in The Quest series, broadcast as part of Friday programmes in the early 2000s, and in which the presenters would play the parts of good and bad guys outwitting a common enemy. The Quest ran for several series, building up the mystery with a new instalment of the puzzle every week, often including guest appearances by former Blue Peter presenters, such as Valerie Singleton and Peter Duncan, and famous performers, such as Jean Marsh.


          In the early 1960s the "Advent Crown" was introduced. It consists of two wire coat hangers tied together with garden twine and decorated with fireproof tinsel with candles placed at each of the four corners. (Most years this appears on-screen as one of the programme's "makes"). Unlike a religious advent crown, with one candle lit for each Sunday before Christmas, Blue Peter presenters took it in turns to light one candle for each of the last four programmes before Christmas, though the last few years have seen a change to a more Christian process of lighting one candle on the four Monday programmes during Advent.


          For the 2007 series the traditional "Advent Crown" has been replaced with a table decoration featuring the four candles next to the seating unit. The fourth and finale being lighted a week before the Christmas programme.


          Many of these long-standing traditions were started during the 1960s and 1970s by the show's editor, Biddy Baxter, along with producers Edward Barnes and Rosemary Gill, and most of them still feature on the programme.


          


          Badge


          Children (and occasionally adults) who appear on the show or achieve something notable may be awarded the coveted Blue Peter badge. The Blue Peter badge allows holders free entry into a number of visitor attractions across the UK. In March 2006, this privilege was temporarily suspended after a number of badges were discovered for sale on the auction site eBay by a number of people. This suspension was lifted in June 2006, when a new 'Blue Peter Badge Card' was introduced to combat the problem. Each badge winner is now issued with an ID card to prove that they are the rightful owners. The original badge was slightly smaller in size than the current version, but still featured a blue coloured ship logo printed on a white plastic shield. This remained unchanged until the 1990s when a revised badge featuring a raised moulding of the ship design by Tony Hart was introduced (more detailed and neat than the previous printed reproduction). This version disappeared in 1997 when the old-style badge returned. It was not until 2004, coinciding with the show's September revamp, that a new badge was introduced. Slightly larger in dimension and with a much bolder printing of the new-style traditional ship without its rigging detail (though the pre-2000 style flags remain). In October 2003, to celebrate the 45th birthday of the programme, a new, limited edition, badge was introduced, to last only a year. This moulding was made of rubber and larger than the traditional badge. It consisted of a white shield with a raised 'bubble ship' applique.


          The presenters almost always wear their badge; the only exception being when their apparel is incompatible (for example, a life jacket), in which case a sticker with the ship emblem is normally used instead. In addition, large prints or stickers of the ship are attached to vehicles driven by the presenters during filming assignments. Other badges exist, and are awarded for various achievements:


          
            	Blue Badges (a white shield with a blue ship print) are given to viewers who have stories, poems, pictures etc.


            	Silver badges (a blue shield with silver ship print) are given to viewers or participants who have already won a blue badge.


            	Green badges (green shield with white ship print) and a Blue Peter pedometer are awarded for any correspondence from viewers with a conservation, nature or environmental theme (in addition, the presenters often wear this badge when their reports deal with such issues, or when in the garden).


            	Gold badges (a gold-plated ship-shaped pin brooch) are very rarely awarded and are usually given only to people who have performed acts of extreme bravery, represented their country in a major event and so on. The gold badge has been awarded on several occasions to famous film actors and sportspeople. When presenter Simon Thomas left in 2005, he was awarded a gold badge on his last programme which has started a trend in which Liz Barker and Matt Baker were also given them when they departed. Valerie Singleton was awarded a gold badge during a studio interview recorded for the 1990 video release "The Best of Blue Peter, the 60's and 70's". Her fellow presenters John Noakes and Peter Purves were given gold badges on the first programme in 2000 when the box for the year 2000 was dug up. The most recent former presenter to be given a gold badge was Peter Duncan in February 2007, whilst appearing on the programme as a guest. J.K. Rowling, the author of the Harry Potter series of books, received a gold badge on July 20, 2007.


            	Orange Badges (a orange shield with a white print ship) is won if you enter a competition. This newly introduced orange badge was introduced in September 2007 and replaced the competition winner's badge.


            	Purple badges (a purple shield with a white ship print) can be acheived if you review an episode of Blue Peter. This badge was introduced in September 2007.


            	The Competition badge was previously a round metal disc in white, with the blue ship, printed with the words 'Blue Peter Competition Winner'. However, after more than 40 years, it has recently been redesigned to look similar to the other badges, and is now an orange shield with a white ship. These badges are awarded to all winners and runners-up of Blue Peter competitions - with the new look badges being introduced in September 2006.


            	The new Team Player's badge (a purple shield with white ship print), which was introduced in September 2006, will be given to 12 children every month, who have ideas for the show; these children will also win the chance to spend a day working with the Blue Peter team. This was the first new badge to be introduced since 1988.


            	The limited edition Birthday Badge (very similar to blue badge but has a raised moulding of the Millennium bubble ship used between 1999-2004, and is made out of rubber) was awarded in the year of the 45th Birthday, in place, or with a blue badge. It is a rare edition.

          


          The 'ultimate' Blue Peter badge is the "Outstanding Endeavour" award that was introduced to the show in 1978. It is circular, made from brass, and bears the show's ship logo. It was presented to the programme on its 20th Anniversary show by original presenter Christopher Trace. Trace was working at a factory at the time and his colleagues made the award to be presented to a viewer who had achieved some remarkable endeavour, such as saving a life or overcoming a particular adversity. It is rarely presented, typically only once a year on the show's anniversary. Some believe the award was devalued when, in 1981, it was presented to the band Musical Youth for having had a number one record.


          Sometimes new presenters first appear on the programme with no badge on before it is clarified to the audience that they are the new presenter, for example, Ze Salmon appeared as a customer on the show before one week later being introduced as a presenter. Simon Groom first appeared during a filming assignment at a disco where he was a DJ.


          


          Tributes and honours


          In a list of the 100 Greatest British Television Programmes drawn up by the British Film Institute in 2000, voted for by industry professionals, Blue Peter was placed 6th.


          Asteroid 16197 Bluepeter is named in its honour. The asteroid was discovered on 7 January 2000, the day that the Blue Peter time capsules from 1971 and 1984 were unearthed.


          


          Signature tune


          The Blue Peter opening theme was composed by Ashworth Hope (1880-1962), who was a successful solicitor as well as a composer.


          The following is a list of all the musicians who have recorded a version of the Blue Peter signature tune:


          
            	Sidney Torch & The New Century Orchestra: October 1958 to January 1979  Blue Peter Theme Tune from 1958


            	Mike Oldfield: January 1979 to June 1989  Blue Peter Theme from 1979 (see Blue Peter (single))


            	Simon Brint: September 1989 to September 1992  Blue Peter Theme from 1990


            	Simon Brint: September 1992 to September 1994  Blue Peter Theme from 1992


            	The Yes/No People: September 1994 to August 1999  Blue Peter Theme from 1996


            	David Arnold and the BBC Philharmonic Orchestra: September 1999 to June 2004  Blue Peter Theme from 2002


            	Nial Brown: September 2004 to December 2006  Blue Peter Theme from 2005


            	Dave Cooke: January 2007 - June 2007


            	Murray Gold & Blue Peter Music Makers: September 2007 to present

          


          The debut of a new version of the famous theme tune "Barnacle Bill" is accompanied with an introduction by the presenters at the time explaining the reasons behind the new rendition. Mike Oldfield appeared on the programme in the late 1970s, and his version of the theme tune was so popular with viewers that the producers decided to record it for use as a permanent theme.


          Despite a new rendition of the theme music being introduced in 2004, a new version was arranged by Murray Gold and recorded in 2006, as part of a viewers' competition, with prize winners taking part in the final orchestral recording. Viewers were told that this new version of the theme would be used when the series returned from its summer break in September 2006; however, for unknown reasons, this was not the case, save for excerpts being used as incidental music. Instead, when the September 2006 series began, a slightly shortened version of the 2004 arrangement was used, with the opening bars removed. Between January and June 2007, Dave Cooke re-arranged the theme tune, although it was confirmed that Murray Gold's new arrangement would be used from the new series in September 2007, to coincide with the programme's 50th anniversary celebrations. However, the version that airs bears little resemblance to either the original Murray Gold/Music Makers recording or any previous recording of the theme.


          Nearly as famous as the opening music is the closing theme, which has been re-arranged in line with the various versions of the opening signature tune. However, during the period 19992004, a shorter version of the opening tune was used to close the programme. The editor at the time, Steve Hocking, said that he was happy for the same tune to be used at the beginning and end of each broadcast, but in recent years the traditional finale tune has returned, with Nial Brown rearranging the closing tune from 2004 to 2006, and Dave Cooke doing so as of January 2007. From September 2007 the closing theme has been slightly extended and re-recorded in the same style as the opening.


          


          Opening titles


          1958-1989: Blue Peter's titles sequence consisted of little more than film footage of the day's filming assignment or introductory studio setting footage of that day's edition accompanied by the theme music and the superimposing of the "Blue Peter" name and presenter credits. The theme music would either play out in full, or fade out appropriately depending on the programme's content.


          1989-1997: From 1989, a 2D animation of the Blue Peter ship had been developed and used alongside the 1985-introduced word-logo and was used as a method of displaying both the ship and Blue Peter name to precede any film or episode footage as before. From 1992 a 3D animation was used and further replaced by another graphical sequence in 1994. Once again, these animations preceded any film, studio or episode footage. Occasionally, from the 1994 series onwards, the 3D animation of the Blue Peter ship would be followed by a preview of certain items on the day's programme with a "coming up" caption and a presenter commentary. Again, the theme music would either play in full or fade out at an appropriate time.


          1997-1999: From 1997, a more generic title sequence was used with the 1994 ship and title animation remaining, but was followed by clips of different action shots from a variety of the past years filming assignments intermixed with specially filmed "posing" footage of the presenters. The traditional format of episode-specific film or studio setting scenes were still used, occasionally on their own, or mixed into the generic footage to varying degrees depending on the day's edition. The theme music tended to play out in full, and on days when a totally generic version of the titles were used, the opening was often followed by a "coming up" sequence narrated by the presenters.


          1999-2004: By 1999, a new "bubble ship" symbol and titles sequence had been developed to be used alongside the traditional ship emblem. These bubble ships were seen floating around the presenters who were displayed in specially posed shots, and appeared to be floating above a graphical ocean on their own blue coloured ships, and in 2003 when the presenters shots were updated, they appeared to be waving, smiling and blowing the bubble ships. This footage was also mixed in with episode-specific film, introductory studio setting or more predominantly from the 2003 series onwards a preview of many items on the day's programme with a return to a "coming up" caption and presenter commentary.


          2004-2006: In 2004, a similar approach was adopted with each presenter posing with "ship's rigging" in their hands, appearing as though they were hoisting the sails of the Blue Peter ship. This sequence, designed by BBC Broadcast (now Red Bee Media) saw a return to the sole use of the original Blue Peter ship logo and also featured the Blue Peter pets in their own poses. Predominantly these titles would precede a coming up sequence or occasionally clips of the editions filming assignment. The original version used from 2004-2005 opened with the ship logo and featured silhouettes of unidentified children also hoisting sails along with the presenters. This was discarded in 2005 for the last year of the sequence's run and opened with the ship and Blue Peter name for the first time in six years - allowing more flexibility for when the titles would merge into that day's edition without being completed in full, as in the 1950-1990s era - before flowing into the rest of the titles (minus children) as before.


          2006-present: From September 2006 a new title sequence was introduced, opening with the traditional Blue Peter ship logo, followed by the presenters surrounded by "fact file boxes" displaying statistics and information about them and also pictures of the pets and snippets of previous assignment films. This also marked the end of the traditional format of the presenter credits being credited in order of seniority (although this is likely to be down to the stylistic dictation of the titles in their "girl boy girl boy" arrangement - the only irregularity being Gethin Jones appearing before Ze Salmon who debuted on the show five months before him). As in previous years, this new graphical sequence precedes a coming up sequence or, alternatively, footage of that editions filming assignment. From September 2007 the posed portion of the same opening titles followed a "coming up" clip of that day's programme and used a new theme tune to accompany it.


          General notes: The opening titles of every programme feature the list of the presenters in order of their first appearance on Blue Peter, regardless of whether they actually appear in the edition in question (since 1995 and the introduction of the fourth presenter it is unusual to have all four presenters in the studio at the same time, save for special programmes). The only time this rule is not adopted is when the programme is a special pre-recorded assignment - for example a visit to a foreign country by two of the presenters, in which case the usual practice is just to credit the presenters appearing. Until 2004, the presenters were always credited by their full names. Since September 2004, the opening titles have only featured their first names, perhaps in a move to make the presenters appear more accessible to the audience.


          


          Closing credits


          1958-1992: The Blue Peter closing credits were put on screen over the final moments of the programme to the sound of the closing theme tune. Alternatively, once the programme had officially ended (i.e. the presenters had said their 'goodbyes') the camera would focus on shots of the pets or aspects of the studio as a calmer backdrop against which to flash up the credits. The sequence would always end with the Blue Peter ship filling the screen (originally a rather crude flat image, latterly a more graphically interesting incarnation) and BBC copyright blurb. Before 1989 the "Editor" credit (for almost all this period it was Biddy Baxter) would also flash up over the final moments of the programme, but since Lewis Bronze's promotion the editor credit was saved for the final ship frame.


          1992-2003: Once again during this period the credits maintained the practice of appearing during the final seconds of the programme's presentation or once the script had finished. The major difference being that the text was now scrolled along the bottom third of the screen from right to left, usually overlaid on a graphical bar themed around the style of the opening titles of the time. The exception to this rule was when the programme was on permanent Outside Broadcast for the whole show. During these occasions the same "theme" of credits would be used - i.e. same graphics and background etc. but the typeface would almost always change to a completely different font and colour, regardless of the regular typeface used at the time. Also, the credits would flash up on screen one by one, as opposed to scrolling. It is unknown why these anomalies occurred, but it is likely to be related to the reduced technical abilities whilst transmitting a live O.B. The final frame of the credits was always the Blue Peter ship as displayed in the opening titles of the time and the editor's credit, along with BBC branding.


          2004-2007: This period saw a sequence which showed flashed up credits along the bottom third of the screen, whilst a photo of a recent Blue Peter badge winner, with or without the project that won them their badge, was shown above. One of the presenters' voices was also heard introducing the winner and explaining what they did to win their badge. Occasionally on certain programmes, for example the launch of an appeal, special guests in the studio or when out on location, the credits ran as pre-2004 over the closing moments of the programme with the music fading in. Again, the credits end with the Blue Peter ship, editor and BBC credit.


          2004, 2007-present: Early in 2004, the producers experimented with flashing up the credits over a background of "on the next Blue Peter" type footage. This was discarded later in 2004 when the new arrangement of signature tune and titles were introduced and a revised format was adopted that remained in use until 2007. September 2007 saw a return to the "coming up next time" sequence of footage, with credits text overlaid on a graphical bar at the bottom section of the screen. The same ship and editor credit is used as the final frame.


          General notes: The exceptions to the above are during the Christmas programme, when the credits still scroll from right to left, often with Christmassy themed drawings separating each crew member. The Christmas programme ends on a view of the children carol singers in the studio in the background, the Nativity scene in the foreground, studio lights dimmed, a star of Bethlehem glowing on the cyclorama and a sparkling silver Blue Peter ship overlaid on the screen.


          When a "make" is featured in the programme, the creator of the item (invariably the retired Margaret Parnell or Gillian Shearing) is credited first. An example of this would be "Dolls House make by Margaret Parnell".


          


          Books


          In 1964, the first Blue Peter book was published. Although an annual in all but name, the books are rarely referred to as such. Each book (published in time for Christmas) features highlights from the previous twelve months of Blue Peter features, and chronicles major guests who visit the studio, the Summer expedition, the annual appeal, and the pets. The style of the books' contents has changed very little over the years, with the only noticeable difference between a 1960s book and the current formula being the increase in colour photography and digital artwork; otherwise, the principle is the same. There was, in the mid-1980s and between 1992-1998, a break in the publication of the books. Since Pedigree took over the books in 2004, there has been an increase in quality. The books are now bigger than before, with a greater number of pages. The Blue Peter editor and members of the production team write the book, and choose its content, though the book is written from the presenters' point of view. As for the 'book or annual' debate, it is interesting to note that, as of Book 34 in 2004, the cover makes reference to it as 'Annual XXXX' and the spine marking it as 'Book XX'. This is probably because The Beano and The Dandy Books were renamed as annuals in 2003, leaving Blue Peter the only one still using the name book on its annuals.


          A collectors' market has developed, as a result of the Blue Peter books, with 'Book One' being especially rare and commanding triple figures on online auction websites. Books from the late 1960s and 1970s are more common, and often turn up for less than a pound in second hand bookshops or charity stores. Books from the 1980s and 1990s tend to be more expensive and rarer, as people realised the value of keeping hold of them.


          In the early 1970s a set of Blue Peter mini books were produced, covering specific topics that had been featured in the TV series. A set of these were buried in 1971 in the time capsule for the year 2000. The spin-off series Blue Peter Special Assignment also had books produced to support the series.


          


          Presenters


          
            
              	

              	Name

              	Started

              	Ended

              	Tenure
            


            
              	1.

              	Christopher Trace

              	16 October 1958

              	24 July 1967

              	8 years, 9 months
            


            
              	2.

              	Leila Williams

              	16 October 1958

              	8 January 1962

              	3 years, 3 months
            


            
              	3.

              	Anita West

              	7 May 1962

              	3 September 1962

              	0 years, 4 months
            


            
              	4.

              	Valerie Singleton

              	3 September 1962

              	3 July 1972

              	9 years, 10 months

              	Plus part time until 1975
            


            
              	5.

              	John Noakes

              	30 December 1965

              	26 June 1978

              	12 years, 6 months
            


            
              	6.

              	Peter Purves

              	16 November 1967

              	23 March 1978

              	10 years, 4 months
            


            
              	7.

              	Lesley Judd

              	5 May 1972

              	12 April 1979

              	6 years, 11 months
            


            
              	8.

              	Simon Groom

              	15 May 1978

              	23 June 1986

              	8 years, 1 month
            


            
              	9.

              	Christopher Wenner

              	14 September 1978

              	23 June 1980

              	1 year, 9 months
            


            
              	10.

              	Tina Heath

              	5 April 1979

              	23 June 1980

              	1 year, 2 months
            


            
              	11.

              	Sarah Greene

              	19 May 1980

              	27 June 1983

              	3 years, 1 month
            


            
              	12.

              	Peter Duncan

              	11 September 1980

              9 September 1985

              	18 June 1984

              27 November 1986

              	4 years, 11 months
            


            
              	13.

              	Janet Ellis

              	28 April 1983

              	29 June 1987

              	4 years, 2 months
            


            
              	14.

              	Michael Sundin

              	13 September 1984

              	24 June 1985

              	0 years, 9 months
            


            
              	15.

              	Mark Curry

              	23 June 1986

              	26 June 1989

              	3 years, 0 months
            


            
              	16.

              	Caron Keating

              	13 November 1986

              	22 January 1990

              	3 years, 2 months
            


            
              	17.

              	Yvette Fielding

              	29 June 1987

              	29 June 1992

              	5 years, 0 months
            


            
              	18.

              	John Leslie

              	20 April 1989

              	20 January 1994

              	4 years, 9 months
            


            
              	19.

              	Diane-Louise Jordan

              	25 January 1990

              	26 February 1996

              	6 years, 1 month
            


            
              	20.

              	Anthea Turner

              	14 September 1992

              	27 June 1994

              	1 year, 9 months
            


            
              	21.

              	Tim Vincent

              	16 December 1993

              	24 January 1997

              	3 years, 1 month
            


            
              	22.

              	Stuart Miles

              	27 June 1994

              	21 June 1999

              	5 years, 0 months
            


            
              	23.

              	Katy Hill

              	23 June 1995

              	19 June 2000

              	5 years, 0 months
            


            
              	24.

              	Romana D'Annunzio

              	1 March 1996

              	20 February 1998

              	1 year, 11 months
            


            
              	25.

              	Richard Bacon

              	21 February 1997

              	19 October 1998

              	1 year, 8 months
            


            
              	26.

              	Konnie Huq

              	1 December 1997

              	23 January 2008

              	10 years, 1 month
            


            
              	27.

              	Simon Thomas

              	8 January 1999

              	25 April 2005

              	6 years, 3 months
            


            
              	28.

              	Matt Baker

              	25 June 1999

              	26 June 2006

              	7 years, 0 months
            


            
              	29.

              	Liz Barker

              	23 June 2000

              	10 April 2006

              	5 years, 10 months
            


            
              	30.

              	Ze Salmon

              	23 December 2004

              	present

              	3 years, 1 month
            


            
              	31.

              	Gethin Jones

              	27 April 2005

              	present

              	2 years, 10 months
            


            
              	32.

              	Andy Akinwolere

              	28 June 2006

              	present

              	1 year, 5 months
            

          


          


          Presenting Teams


          
            
              	October 1958 - January 1962

              	
                
                  	Christopher Trace


                  	Leila Williams

                

              
            


            
              	January-May 1962

              	
                
                  	Christopher Trace

                

              
            


            
              	May-September 1962

              	
                
                  	Christopher Trace


                  	Anita West

                

              
            


            
              	September 1962 - December 1965

              	
                
                  	Christopher Trace


                  	Valerie Singleton

                

              
            


            
              	December 1965 - July 1967

              	
                
                  	Christopher Trace


                  	Valerie Singleton


                  	John Noakes

                

              
            


            
              	July-November 1967

              	
                
                  	Valerie Singleton


                  	John Noakes

                

              
            


            
              	November 1967 - May 1972

              	
                
                  	Valerie Singleton


                  	John Noakes


                  	Peter Purves

                

              
            


            
              	May-July 1972

              	
                
                  	Valerie Singleton


                  	John Noakes


                  	Peter Purves


                  	Lesley Judd

                

              
            


            
              	July 1972 - June 1975

              	
                
                  	Valerie Singleton (part time only)


                  	John Noakes


                  	Peter Purves


                  	Lesley Judd

                

              
            


            
              	September 1975 - March 1978

              	
                
                  	John Noakes


                  	Peter Purves


                  	Lesley Judd

                

              
            


            
              	March-May 1978

              	
                
                  	John Noakes


                  	Lesley Judd

                

              
            


            
              	May-June 1978

              	
                
                  	John Noakes


                  	Lesley Judd


                  	Simon Groom

                

              
            


            
              	September 1978 - April 1979

              	
                
                  	Lesley Judd


                  	Simon Groom


                  	Christopher Wenner

                

              
            


            
              	April 1979 - May 1980

              	
                
                  	Simon Groom


                  	Christopher Wenner


                  	Tina Heath

                

              
            


            
              	May 1980 - June 1980

              	
                
                  	Simon Groom


                  	Christopher Wenner


                  	Tina Heath


                  	Sarah Greene

                

              
            


            
              	September 1980 - April 1983

              	
                
                  	Simon Groom


                  	Sarah Greene


                  	Peter Duncan

                

              
            


            
              	April 1983 - June 1983

              	
                
                  	Simon Groom


                  	Sarah Greene


                  	Peter Duncan


                  	Janet Ellis

                

              
            


            
              	June 1983 - June 1984

              	
                
                  	Simon Groom


                  	Peter Duncan


                  	Janet Ellis

                

              
            


            
              	September 1984 - June 1985

              	
                
                  	Simon Groom


                  	Janet Ellis


                  	Michael Sundin

                

              
            


            
              	September 1985 - June 1986

              	
                
                  	Simon Groom


                  	Peter Duncan


                  	Janet Ellis

                

              
            


            
              	June-November 1986

              	
                
                  	Peter Duncan


                  	Janet Ellis


                  	Mark Curry

                

              
            


            
              	November 1986 - June 1987

              	
                
                  	Janet Ellis


                  	Mark Curry


                  	Caron Keating

                

              
            


            
              	June 1987 - June 1989

              	
                
                  	Mark Curry


                  	Caron Keating


                  	Yvette Fielding

                

              
            


            
              	June 1989 - January 1990

              	
                
                  	Caron Keating


                  	Yvette Fielding


                  	John Leslie

                

              
            


            
              	January 1990 - June 1992

              	
                
                  	Yvette Fielding


                  	John Leslie


                  	Diane-Louise Jordan

                

              
            


            
              	September 1992 - January 1994

              	
                
                  	John Leslie


                  	Diane-Louise Jordan


                  	Anthea Turner

                

              
            


            
              	December 1993 - January 1994

              	
                
                  	John Leslie


                  	Diane-Louise Jordan


                  	Anthea Turner


                  	Tim Vincent

                

              
            


            
              	January-June 1994

              	
                
                  	Diane-Louise Jordan


                  	Anthea Turner


                  	Tim Vincent

                

              
            


            
              	June 1994 - June 1995

              	
                
                  	Diane-Louise Jordan


                  	Tim Vincent


                  	Stuart Miles

                

              
            


            
              	June 1995 - February 1996

              	
                
                  	Diane-Louise Jordan


                  	Tim Vincent


                  	Stuart Miles


                  	Katy Hill

                

              
            


            
              	March 1996 - January 1997

              	
                
                  	Tim Vincent


                  	Stuart Miles


                  	Katy Hill


                  	Romana D'Annunzio

                

              
            


            
              	February-December 1997

              	
                
                  	Stuart Miles


                  	Katy Hill


                  	Romana D'Annunzio


                  	Richard Bacon

                

              
            


            
              	December 1997 - February 1998

              	
                
                  	Stuart Miles


                  	Katy Hill


                  	Romana D'Annunzio


                  	Richard Bacon


                  	Konnie Huq

                

              
            


            
              	February-October 1998

              	
                
                  	Stuart Miles


                  	Katy Hill


                  	Richard Bacon


                  	Konnie Huq

                

              
            


            
              	October 1998 - January 1999

              	
                
                  	Stuart Miles


                  	Katy Hill


                  	Konnie Huq

                

              
            


            
              	January-June 1999

              	
                
                  	Stuart Miles


                  	Katy Hill


                  	Konnie Huq


                  	Simon Thomas

                

              
            


            
              	June 1999 - June 2000

              	
                
                  	Katy Hill


                  	Konnie Huq


                  	Simon Thomas


                  	Matt Baker

                

              
            


            
              	June 2000 - December 2004

              	
                
                  	Konnie Huq


                  	Simon Thomas


                  	Matt Baker


                  	Liz Barker

                

              
            


            
              	December 2004 - April 2005

              	
                
                  	Konnie Huq


                  	Simon Thomas


                  	Matt Baker


                  	Liz Barker


                  	Zoe Salmon

                

              
            


            
              	April 2005 - April 2006

              	
                
                  	Konnie Huq


                  	Matt Baker


                  	Liz Barker


                  	Zoe Salmon


                  	Gethin Jones

                

              
            


            
              	April 2006 - June 2006

              	
                
                  	Konnie Huq


                  	Matt Baker


                  	Zoe Salmon


                  	Gethin Jones

                

              
            


            
              	June 2006 - January 2008

              	
                
                  	Konnie Huq


                  	Gethin Jones


                  	Zoe Salmon


                  	Andy Akinwolere

                

              
            


            
              	January 2008 - present

              	
                
                  	Zoe Salmon


                  	Gethin Jones


                  	Andy Akinwolere

                

              
            

          


          When the show's creator, John Hunter Blair was taken ill and left the show in 1961, his temporary replacement, Clive Parkhurst fired Leila Williams in early 1962. Christopher Trace presented the programme alone, until Anita West joined him a few weeks later when appointed by Leonard Chase. For many years, Anita West was not officially recognised as a Blue Peter presenter. Her tenure on the show was very short-lived, and she opted to leave the programme when her marriage broke down almost as soon as she began working on the show. For over 35 years, West was never acknowledged as a Blue Peter presenter. West was finally added to the official list of presenters at the time of the show's 40th anniversary celebrations in 1998. Valerie Singleton's long tenure on the show continued well beyond her 'official' leaving date of 1972. Until 1975, she regularly appeared on the programme, particularly on the Christmas edition, and presented the spin-off series, Blue Peter Special Assignment (1973-76/1981). Whenever Singleton appeared on the show, albeit just in a filmed insert or a promo for the Assignment edition, she was always given top billing as the senior presenter on the show's credits. This continued until 1975.


          The programme maintains friendly links with most of its former presenters, many of whom have made further appearances on the show after leaving, particularly in the show's Christmas specials.


          When the programme celebrated it's 20th Anniversary in October 1978, Leila Williams, Christopher Trace, Valerie Singleton and Peter Purves (who had only just left the show earlier that year) returned to the programme to celebrate. It was Leila Williams first connection with the series since being fired at the start of 1962. John Noakes contributed a pre-filmed greeting to viewers from a location shoot for his show Go With Noakes. For the 25th Anniversary in 1983, Valerie Singleton, Peter Purves, Tina Heath, Christopher Wenner and Sarah Greene (again only weeks after her departure) all returned. Valerie Singleton was the sole guest on the 1988 30th Anniversary programme when she presented the special endeavour award.


          Of the 32 presenters who have fronted the programme during its lifetime, one or two have failed to live up to the 'clean' image required of them. The most famous scandal involving a presenter occurred in 1998, when Richard Bacon had his contract terminated, after publicly confessing to having taken cocaine; the BBC's Head of Children's Programming, Lorraine Heggessey, addressed viewers on-air before the first edition of the programme following his sacking, to explain to the audience why he had been asked to leave and to apologise for his actions (Heggessey explained to viewers that Bacon had admitted to 'taking an illegal drug'). Ironically, Bacon became a successful broadcaster because of the scandal, rather than despite it. It was a common conception that, due to such disgrace, Bacon would never work for the BBC again, yet a number of his subsequent appearances have been with the corporation.


          Some other presenters have had their contracts terminated, despite having done nothing publicly untoward. Leila Williams was dropped from the show in 1962, as was Christopher Wenner in 1980. Christopher Trace was dropped in 1967, partly because the production team were finding him increasingly difficult and partly because he had a publicised extra-marital affair whilst filming for the show in Norway. Michael Sundin was let go after one year as the producer's felt he had little rapport with the viewers, who generally found him too 'effeminate'.


          


          Other Contributors


          Other people who have played roles on the show include the zoologist George Cansdale, who was the programme's first on-screen vet, and Percy Thrower who was the show's gardening expert from the 1960s until shortly before his death in 1988. He was followed briefly by Chris Crowder, and then Clare Bradley, who was replaced by the current incumbent, Chris Collins.


          Another contributor, though rarely seen on screen, was Margaret Parnell, who created almost all of the show's 'makes' from the early 1960s until her retirement in 2001. Her role is now filled by Gillian Shearing, though Parnell's name still appears in the credits from time to time when a classic 'make' is re-used.


          


          Deceased presenters


          
            
              	Name

              	Date of Death

              	Age
            


            
              	Michael Sundin

              	24 July 1989

              	28
            


            
              	Christopher Trace

              	5 September 1992

              	59
            


            
              	Caron Keating

              	13 April 2004

              	41
            

          


          


          Controversy


          


          Fake phone competition winner


          It was revealed by the BBC that a phone-in competition supporting the Unicef "Shoe Biz Appeal", held in November 2006, was rigged. The caller, Ali Zahoor, who appeared to be calling in the competition, was actually a child who was visiting that day. The visitor pretended to be a caller from an outside line who had won the phone-in and the chance to select a prize. The competition was rigged due to a technical error with receiving the calls.


          Former editor Biddy Baxter, described as still being influential with the programme today, described the problem as an issue with a member of the production team on the studio floor and the Editor being oblivious to the situation in the studio gallery. She also went on to say that the programme would not feature premium rate telephone competitions in the future.


          It was announced on 16 May 2007 that Blue Peter's editor and unofficial historian, Richard Marson, stood down from his job, although any link to the controversy of March 2007 remains unconfirmed. On a Doctor Who internet forum, Marson stated he had been planning to leave the programme at the end of this series.


          In July 2007, Blue Peter was given a 50,000 fine, by the Office of Communications (OFCOM) as a result of rigging the competition.


          


          Political partiality


          In August 2007 while the programme was off air for its annual Summer Expedition. The news concerned long-time presenter Konnie Huq who had recently been involved in a press conference to promote the health benefits of cycling along with Mayor of London, Ken Livingstone. The Conservative Party accused the BBC of political bias as a result of one of its employees appearing at what was construed as a pro-Labour Party event. The BBC claimed to have turned down the offer for Huq to appear, but this was unknown to both her and her agent.


          [bookmark: .22Socksgate.22]


          "Socksgate"


          Blue Peter hit the headlines again with new breaches of trust in September 2007; an online vote on the BBC's Blue Peter official website took place to choose the name of the new Blue Peter kitten in January - but instead of calling the cat Cookie, the name chosen by a major amount of the poll, the staff over-ruled the decision and called the kitten Socks. However, the original cat Socks will be joined by another kitten named Cookie to reflect the decision of those who participated in the online vote. The BBC was forced to broadcast an apology on 25 September 2007 at the start of the new series.


          


          Local talent used as competition winners


          On 9 November 2007 the BBC was forced to admit two viewers chosen to meet comedian and actor Jon Culshaw in a competition were in fact child actors. The BBC hit back saying "The item in question was not a competition, and we regularly use child actors from local agencies, which is not against any of the British Broadcasting Corporation's policies." The two child actors were not paid for their work and no further investigation has been taken.


          


          Trivia


          
            	The programme is often broadcast live. Former editor Biddy Baxter did not encourage presenters' ad-libs, and Simon Groom would infuriate her and test his fellow presenters by making ad-libbed double-entendres with a straight face.

          


          
            	The two most famous phrases associated with Blue Peter  'And now for something completely different' (later made synonymous with Monty Python) and 'Here's one I made earlier'  were both coined by one of its first presenters, Christopher Trace.

          


          
            	Tony Hart originally asked for his design fee for the Blue Peter badges to be paid as a royalty of 1p for each badge made, but was offered a flat fee of 100 (equivalent to around 1,600 at 2006 rates).

          


          
            	Petra, the first Blue Peter pet, was a mongrel dog introduced in 1962. She gave birth to eight puppies in 1965, one of which, Patch, became John Noakes' pet when he began presenting in 1965.

          


          
            	Queen Elizabeth II visited the studio as part of her Golden Jubilee. There she was presented with a Gold badge, which, somewhat ironically, allowed her free entrance into places such as the Tower of London and the public sections of her own house, Buckingham Palace.

          


          
            	Blue Peter is referenced in the Half Man Half Biscuit song "99% of Gargoyles Look Like Bob Todd" in the following manner: "They've been cooking on Blue Peter, now they're sampling the dishes/'I don't normally like tomatoes, John, but this is delicious!'"

          


          
            	Yvette Fielding was the youngest presenter on Blue Peter, starting at the age of 18.

          


          
            	On 1 October 2007, Konnie Huq overtook Valerie Singleton as the longest-serving female (third longest overall) presenter of all time (9 years and 10 months), and also became the first female (third overall) presenter to serve for a full ten years on 1 December 2007. However on 29 May 2007 Huq announced she will be retiring from the show in early 2008, her last live show aired on 22 January 2008, during which, it was revealed she had presented 966 programmes overall.


            	Blue Peter showed its first pet dog in 1963, but unfortunately after the first episode the dog died from distemper. It was secretly replaced by a lookalike dog, who was named Petra, in subsequent episodes.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Blue_Peter"
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                  Near Threatened( IUCN 3.1)
                

              
            


            
              	Scientific classification
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                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Chondrichthyes

                  


                  
                    	Subclass:

                    	Elasmobranchii

                  


                  
                    	Order:

                    	Carcharhiniformes
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                    	Carcharhinidae

                  


                  
                    	Genus:
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                    Cantor, 1849
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              	Binomial name
            


            
              	Prionace glauca

              (Linnaeus, 1758)
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          The blue shark, Prionace glauca, is a carcharhinid shark which is found in the deep waters of the world's temperate and tropical oceans. They prefer cooler waters and are not found, for example, in the Yellow Sea or in the Red Sea. Blue sharks are known to migrate long distances, from New England to South America for example. Although generally lethargic, they are capable of moving very quickly if the need arises. Blue sharks are viviparous and are noted for their large litters of 25 to over 100 pups. They feed primarily on small fish and squid, although they are perfectly capable of taking larger prey should the opportunity present itself. Also, they may pose considerable danger to humans if they are encountered in large groups. They are often found in schools segregated by sex and size, and this behaviour has led to their being nicknamed the "wolves of the sea". They are also the second fastest sharks, next to the Mako shark.


          


          Distribution and habitat


          The blue shark is an oceanic and epipelagic shark found worldwide in deep temperate and tropical waters from the surface to about 350meters. In temperate seas it may come closer to shore where it can be observed by divers, while in tropical waters it occurs at greater depths. It is found from as far north as Norway to as far south as Chile. Blue sharks are found off the coasts of every continent, except for Antarctica. In the Pacific its greatest concentrations occur between 20 and 50North but with strong seasonal fluctuations. In the tropics it is uniformly distributed between 20N and 20S. It prefers waters with a temperature range of 7 to 16C but will tolerate temperatures of 21C or above. It is highly migratory with records from the Atlantic showing a regular clockwise migration within the prevailing currents.


          


          Anatomy and appearance
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              Livery of Prionace glauca.
            

          


          Blue sharks are light-bodied with long pectoral fins. The top of the body is deep blue, lighter on the sides, and the underside is white. The animal grows to 3.8 m (12.5 ft) or more. The shark's typical weight is 136 kg (300 lb) to 182 kg (400 lb) and can grow to 205 kg (450 lb). The highest reported weight was 391 kg (861 lb). They are rarely confused with other sharks.


          


          Ecology


          Squid are an important prey item for blue sharks, but their diet also comprises other invertebrates such as cuttlefish and pelagic octopuses, as well as lobster, shrimp, crab, a large number of bony fishes, small sharks, mammalian carrion and occasional sea birds. Whale and porpoise blubber and meat have been retrieved from the stomachs of captured specimens and they are known take cod from trawl nets. Apparently, blue sharks do not or only very rarely eat tuna.


          Adult blue sharks do not suffer predation on a regular basis, except by humans. Young and smaller individuals may get eaten by any sufficiently large carnivore. However, they are host to several species of parasites. For example, the blue shark is the definite host of the tetraphyllidean tapeworm, Pelichnibothrium speciosum (=Prionacestus bipartitus). They become infected by eating the intermediate hosts, probably Opah, Lampris guttatus, and/or longnose lancetfish, Alepisaurus ferox (Scholz et al. 1998).


          


          Reproduction
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          They are vivaporous, with a yolk-sac placenta, delivering 4 to 135 pups per litter. The gestation period is between 9 and 12 months. Females mature at 5 to 6years of age and males at 4 to 5. Courtship is believed to involve biting by the male, as mature specimens can be accurately sexed according to the presence or absence of bite scarring. Female blue sharks have adapted to the rigours of the mating ritual by developing skin 3 times as thick as that of males. 


          Relationship to Humans


          Blue sharks are the most heavily fished sharks in the world mainly as result of by-catch. It is estimated that 10 to 20million individuals are killed each year as a result of fishing. The flesh is edible, but not widely sought after; it is utilized fresh, dried, smoked and salted and for fishmeal. The skin is used for leather, the fins for shark-fin soup and the liver for oil. Blue sharks are occasionally sought as game fish and they are frequent accidental catches by commercial fisherman seeking swordfish or tuna.


          Conversely, Blue Sharks rarely attack humans. While they are one of the 20 or so species of shark considered dangerous they rate on the low end of that spectrum. Most interaction between blue sharks and humans takes place in deep water as they rarely venture close to shore. As of 2008, there are only 4 records of Blue Shark related human fatalities.


          


          Blue Sharks in Captivity


          Blue Sharks, like most open ocean sharks, tend to fare poorly in captivity. Attempts at doing so using circular tanks with long glide paths, and pools with 10 central depth gently ascending to zero depth have met with mixed results at best; most specimens last less than 30 days. As with other pelagic sharks, the animals seem to have trouble avoiding walls or any other obstacles. In one case at Sea World San Diego, the Blue did fairly well until Bull Sharks were added to the tank; the Bulls subsequently ate the Blues. The current captive record for Blue Sharks (as of 2008) is held by The New Jersey Aquarium for a specimen that lasted roughly 7 months in captivity before expiring of an apparent bacterial infection.
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                Parus caeruleus

              
            

          


          The Blue Tit, Cyanistes caeruleus (often still Parus caeruleus), is a 10.5 to 12 cm long passerine bird in the tit family Paridae. It is a widespread and common resident breeder throughout temperate and subarctic Europe and western Asia in deciduous or mixed woodlands. It is a resident bird, i.e., most birds do not migrate.


          


          Description


          The azure blue crown and dark blue line passing through the eye and encircling the white cheeks to the chin give the Blue Tit a very distinctive appearance. The forehead and a bar on the wing are white. The nape, wings and tail are blue; the back is yellowish green; the under parts mostly sulphur-yellow with a dark line down the abdomen. The bill is black, the legs bluish grey, and the irides dark brown. Young Blue Tits are noticeably more yellow. This is a common and popular European garden bird, due to its perky acrobatic performances when feeding on nuts or suet. It swings beneath the holder, calling tee, tee, tee or a scolding churr.


          The song period lasts almost all the year round, but is most often heard during February to June.


          


          Behaviour


          Blue and Great Tits form mixed winter flocks, and the former are perhaps the better gymnasts in the slender twigs. A Blue Tit will often ascend a trunk in short jerky hops, imitating a Treecreeper. As a rule the bird roosts in ivy or evergreens, but in hard weather will shelter in a hole. Blue tits are very agile and can hang from almost anywhere.


          The Blue Tit has an average life expectancy of 1.5 years


          


          Diet


          The Blue Tit is a valuable destroyer of pests, though it has not an entirely clean sheet as a beneficial species. It is fond of young buds of various trees, and may pull them to bits in the hope of finding insects. No species, however, destroys more coccids and aphids, the worst foes of many plants. It takes leaf miner grubs and green tortrix moths. Seeds are eaten, as with all this family.


          


          Breeding
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              Feeding young
            

          


          It will nest in any suitable hole in a tree, wall, or stump, or an artificial nest box, often competing with House Sparrows or Great Tits for the site. Few birds more readily accept the shelter of a nesting box; the same hole is returned to year after year, and when one pair dies another takes possession.


          The bird is a close sitter, hissing and biting at an intruding finger. In the South West of England such behaviour has earned the Blue Tit the colloquial nick-name "Little Billy Biter". When protecting its eggs it raises its crest, but this is a sign of excitement rather than anger, for it is also elevated during nuptial display. The nesting material is usually moss, wool, hair and feathers, and the eggs are laid in April or May. The number in the clutch is often very large, but seven or eight are normal, and bigger clutches are usually laid by two or even more hens.


          


          Learning


          An interesting example of culturally transmitted learning in birds was the phenomenon dating from the 1960s of Blue Tits teaching one another how to open traditional British milk bottles with foil tops to get at the cream underneath. This behaviour has declined recently because of the trend toward buying low-fat (skimmed) milk, and the replacement of doorstep delivery by supermarket purchases of milk.


          


          Conservation


          Blue Tit populations often decrease considerably during harsh winters or after poor breeding seasons where the weather is cold and wet, particularly if this coincides with the emergence of the caterpillars on which the nestlings are fed.


          


          Taxonomy
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          This species was first described by Linnaeus in his Systema naturae in 1758 as Parus caeruleus.


          Most authorities retain Cyanistes as a subgenus of Parus, but the British Ornithologists' Union treats Cyanistes as a distinct genus. This is supported by mtDNA cytochrome b sequence analysis which suggests that Cyanistes in not only distinct, but not close to other titmice (Gill et al., 2005).


          The two traditional subspecies found in the Canary Islands (teneriffae) and northwest Africa from northern Morocco to northern Libya (ultramarinus) are distinctive. The Canary Islands subspecies has a black cap, and the African form has a blue back. Research is underway to split these populations into distinct species, with a peculiar "leapfrog" distribution (Kvist et al., 2005; Kvist, 2006; Sangster, 2006):


          
            	Afrocanarian Blue Tit, Parus ultramarinus Bonaparte, 1841 (La Palma, Hierro, Fuerteventura, Lanzarote, NW Africa)


            	Canary Islands Blue Tit, Parus teneriffae Lesson, 1831 (Tenerife, La Gomera, Gran Canaria)

          


          The former would contain three or four subspecies (palmensis, ombriosus and ultramarinus/degener), the latter the nominate P. t. teneriffae and the unnamed distinct form of Gran Canaria.


          Pleske's Tit (Cyanistes  pleskei) is a not uncommonly found hybrid between this species and the Azure Tit in western Russia.
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          Bluetooth is an industrial specification for wireless personal area networks (PANs). Bluetooth provides a way to connect and exchange information between devices such as mobile phones, laptops, PCs, printers, digital cameras, and video game consoles over a secure, globally unlicensed short-range radio frequency. The Bluetooth specifications are developed and licensed by the Bluetooth Special Interest Group.


          


          Uses
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          Bluetooth is a standard and communications protocol primarily designed for low power consumption, with a short range (power-class-dependent: 1 meter, 10 meters, 100 meters) based on low-cost transceiver microchips in each device.


          Bluetooth enables these devices to communicate with each other when they are in range. The devices use a radio communications system, so they do not have to be in line of sight of each other, and can even be in other rooms, as long as the received transmission is powerful enough.


          
            
              	Class

              	Maximum Permitted Power

              ( mW/ dBm)

              	Range

              (approximate)
            


            
              	Class 1

              	100mW (20dBm)

              	~100 meters
            


            
              	Class 2

              	2.5mW (4dBm)

              	~10 meters
            


            
              	Class 3

              	1mW (0dBm)

              	~1 meter
            

          


          It has to be noted that in most cases the effective range of class 2 devices is extended if they connect to a class 1 transceiver, compared to pure class 2 network. This is accomplished by higher sensitivity and transmitter power of the Class 1 device. The higher transmitter power of Class 1 device allows higher power to be received by the Class 2 device. Furthermore, higher sensitivity of Class 1 device allows reception of much lower transmitted power of the Class 2 devices. Thus, allowing operation of Class 2 devices at much higher distances. Devices that use a power amplifier on the transmit, have improved receive sensitivity, and highly optimized antennas are available that routinely achieve ranges of 1km within the Bluetooth Class 1 standard.


          
            
              	Version

              	Data Rate

            


            
              	Version 1.2

              	1 Mbit/s
            


            
              	Version 2.0 + EDR

              	3 Mbit/s
            


            
              	WiMedia Alliance

              (proposed)

              	53 - 480 Mbit/s
            

          


          


          Bluetooth profiles


          In order to use Bluetooth, a device must be compatible with certain Bluetooth profiles. These define the possible applications and uses of the technology.


          


          List of applications


          More prevalent applications of Bluetooth include:


          
            	Wireless control of and communication between a mobile phone and a hands-free headset. This was one of the earliest applications to become popular.


            	Wireless networking between PCs in a confined space and where little bandwidth is required.


            	Wireless communications with PC input and output devices, the most common being the mouse, keyboard and printer.


            	Transfer of files between devices with OBEX.


            	Transfer of contact details, calendar appointments, and reminders between devices with OBEX.


            	Replacement of traditional wired serial communications in test equipment, GPS receivers, medical equipment, bar code scanners, and traffic control devices.


            	For controls where infrared was traditionally used.


            	Sending small advertisements from Bluetooth enabled advertising hoardings to other, discoverable, Bluetooth devices.


            	Two seventh-generation game consolesNintendo's Wii and Sony's PlayStation 3use Bluetooth for their respective wireless controllers.


            	Dial-up internet access on personal computer or PDA using a data-capable mobile phone as a modem.


            	Receiving commercial advertisements (" spam") via a kiosk, e.g. at a movie theatre or lobby

          


          


          Bluetooth vs. Wi-Fi in networking


          Bluetooth and Wi-Fi have slightly different applications in today's offices, homes, and on the move: setting up networks, printing, or transferring presentations and files from PDAs to computers. Both are versions of unlicensed spread spectrum technology.


          Bluetooth differs from Wi-Fi in that the latter provides higher throughput and covers greater distances, but requires more expensive hardware and higher power consumption. They use the same frequency range, but employ different multiplexing schemes. While Bluetooth is a cable replacement for a variety of applications, Wi-Fi is a cable replacement only for local area network access. Bluetooth is often thought of as wireless USB, whereas Wi-Fi is wireless Ethernet, both operating at much lower bandwidth than the cable systems they are trying to replace. However, this analogy is not entirely accurate since any Bluetooth device can, in theory, host any other Bluetooth devicesomething that is not universal to USB devices, therefore it would resemble more a wireless FireWire.


          


          Bluetooth
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          Bluetooth exists in many products, such as phones, printers, modems and headsets. The technology is useful when transferring information between two or more devices that are near each other in low-bandwidth situations. Bluetooth is commonly used to transfer sound data with phones (i.e. with a Bluetooth headset) or byte data with hand-held computers (transferring files).


          Bluetooth simplifies the discovery and setup of services between devices. Bluetooth devices advertise all of the services they provide. This makes using services easier because there is no longer a need to setup network addresses or permissions as in many other networks.


          


          Wi-Fi


          Wi-Fi is more like traditional Ethernet networks, and requires configuration to set up shared resources, transmit files, and to set up audio links (for example, headsets and hands-free devices). It uses the same radio frequencies as Bluetooth, but with higher power output resulting in a stronger connection. Wi-Fi is sometimes called "wireless Ethernet." This description is accurate as it also provides an indication of its relative strengths and weaknesses. Wi-Fi requires more setup, but is better suited for operating full-scale networks because it enables a faster connection, better range from the base station, and better security than Bluetooth.


          


          Computer requirements
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          A personal computer must have a Bluetooth adapter in order to be able to communicate with other Bluetooth devices (such as mobile phones, mice and keyboards). While some desktop computers already contain an internal Bluetooth adapter, most require an external Bluetooth dongle. Most recent laptops come with a built-in Bluetooth adapter.


          Unlike its predecessor, IrDA, which requires a separate adapter for each device, Bluetooth allows multiple devices to communicate with a computer over a single adapter.


          


          Operating system support


          Apple has supported Bluetooth since Mac OS X version 10.2 released in 2002.


          Of Microsoft platforms, Windows XP Service Pack 2 and later releases have native support for Bluetooth. Previous versions required the users to install their Bluetooth adapter's own drivers, which was not directly supported by Microsoft. Microsoft's own Bluetooth dongles (that are packaged with their Bluetooth computer devices) have no external drivers and thus require at least Windows XP Service Pack 2.


          Linux provides two Bluetooth stacks, with the BlueZ stack included with most Linux kernels. It was originally developed by Qualcomm and Affix. BlueZ supports all core Bluetooth protocols and layers.


          NetBSD features bluetooth support since its 4.0 release . Its bluetooth stack has been ported to FreeBSD and OpenBSD as well.


          


          Specifications and features


          The Bluetooth specification was developed in 1994 by Jaap Haartsen and Sven Mattisson, who were working for Ericsson Mobile Platforms in Lund, Sweden. The specification is based on frequency-hopping spread spectrum technology.


          The specifications were formalized by the Bluetooth Special Interest Group ( SIG), organised by Mohd Syarifuddin. The SIG was formally announced on May 20, 1998. Today it has over 7000 companies worldwide. It was established by Ericsson, Sony Ericsson, IBM, Intel, Toshiba, and Nokia, and later joined by many other companies.


          


          Bluetooth 1.0 and 1.0B


          Versions 1.0 and 1.0B had many problems, and manufacturers had difficulties making their products interoperable. Versions 1.0 and 1.0B also had mandatory Bluetooth hardware device address (BD_ADDR) transmission in the Connecting process, rendering anonymity impossible at a protocol level, which was a major setback for certain services planned to be used in Bluetooth environments.


          


          Bluetooth 1.1


          
            	Ratified as IEEE Standard 802.15.1-2002.


            	Many errors found in the 1.0B specifications were fixed.


            	Added support for non-encrypted channels.


            	Received Signal Strength Indicator ( RSSI).

          


          


          Bluetooth 1.2


          This version is backward-compatible with 1.1 and the major enhancements include the following:


          
            	Faster Connection and Discovery


            	Adaptive frequency-hopping spread spectrum (AFH), which improves resistance to radio frequency interference by avoiding the use of crowded frequencies in the hopping sequence.


            	Higher transmission speeds in practice, up to 721 kbit/s, as in 1.1.


            	Extended Synchronous Connections (eSCO), which improve voice quality of audio links by allowing retransmissions of corrupted packets.


            	Host Controller Interface (HCI) support for three-wire UART.


            	Ratified as IEEE Standard 802.15.1-2005.

          


          


          Bluetooth 2.0


          This version, specified on 10th November 2004, is backward-compatible with 1.1. The main enhancement is the introduction of an Enhanced Data Rate (EDR) of 3.0 Mbit/s. This has the following effects:


          
            	Three times faster transmission speedup to 10 times in certain cases (up to 2.1 Mbit/s).


            	Lower power consumption through a reduced duty cycle.


            	Simplification of multi-link scenarios due to more available bandwidth.

          


          The practical data transfer rate is 2.1 megabits per second and the basic signalling rate is about 3 megabits per second.


          The "Bluetooth 2.0 + EDR" specification given at the Bluetooth Special Interest Group (SIG) includes EDR and there is no specification "Bluetooth 2.0" as used by many vendors. The HTC TyTN pocket PC phone, shows "Bluetooth 2.0 without EDR" on its data sheet and another source states Bluetooth 2.0 without EDR is equivalent to version 1.2 with additional bug fixes. In many cases it is not clear whether a product claiming to support "Bluetooth 2.0" actually supports the EDR higher transfer rate.


          


          Bluetooth 2.1


          Bluetooth Core Specification Version 2.1 is fully backward-compatible with 1.1, and was adopted by the Bluetooth SIG on August 1, 2007. This specification includes the following features:


          
            	Extended inquiry response: provides more information during the inquiry procedure to allow better filtering of devices before connection. This information includes the name of the device, a list of services the device supports, as well as other information like the time of day, and pairing information.

          


          
            	Sniff subrating: reduces the power consumption when devices are in the sniff low-power mode, especially on links with asymmetric data flows. Human interface devices (HID) are expected to benefit the most, with mouse and keyboard devices increasing the battery life by a factor of 3 to 10.

          


          
            	Encryption Pause Resume: enables an encryption key to be refreshed, enabling much stronger encryption for connections that stay up for longer than 23.3 hours (one Bluetooth day).

          


          
            	Secure Simple Pairing: radically improves the pairing experience for Bluetooth devices, while increasing the use and strength of security. It is expected that this feature will significantly increase the use of Bluetooth.

          


          
            	NFC cooperation: automatic creation of secure Bluetooth connections when NFC radio interface is also available. For example, a headset should be paired with a Bluetooth 2.1 phone including NFC just by bringing the two devices close to each other (a few centimeters). Another example is automatic uploading of photos from a mobile phone or camera to a digital picture frame just by bringing the phone or camera close to the frame .

          


          


          Future of Bluetooth


          
            	Broadcast Channel: enables Bluetooth information points. This will drive the adoption of Bluetooth into cell phones, and enable advertising models based around users pulling information from the information points, and not based around the object push model that is used in a limited way today.

          


          
            	Topology Management: enables the automatic configuration of the piconet topologies especially in scatternet situations that are becoming more common today. This should all be invisible to the users of the technology, while also making the technology just work.

          


          
            	Alternate MAC PHY: enables the use of alternative MAC and PHY's for transporting Bluetooth profile data. The Bluetooth Radio will still be used for device discovery, initial connection and profile configuration, however when lots of data needs to be sent, the high speed alternate MAC PHY's will be used to transport the data. This means that the proven low power connection models of Bluetooth are used when the system is idle, and the low power per bit radios are used when lots of data needs to be sent.

          


          
            	QoS improvements: enable audio and video data to be transmitted at a higher quality, especially when best effort traffic is being transmitted in the same piconet.

          


          Bluetooth technology already plays a part in the rising Voice over IP (VOIP) scene, with Bluetooth headsets being used as wireless extensions to the PC audio system. As VOIP becomes more popular, and more suitable for general home or office users than wired phone lines, Bluetooth may be used in cordless handsets, with a base station connected to the Internet link.


          


          High-speed Bluetooth


          On 28 March 2006, the Bluetooth Special Interest Group announced its selection of the WiMedia Alliance Multi-Band Orthogonal Frequency Division Multiplexing (MB-OFDM) version of UWB for integration with current Bluetooth wireless technology.


          UWB integration will create a version of Bluetooth wireless technology with a high-speed/high-data-rate option. This new version of Bluetooth technology will meet the high-speed demands of synchronizing and transferring large amounts of data, as well as enabling high-quality video and audio applications for portable devices, multi-media projectors and television sets, and wireless VOIP.


          At the same time, Bluetooth technology will continue catering to the needs of very low power applications such as mice, keyboards, and mono headsets, enabling devices to select the most appropriate physical radio for the application requirements, thereby offering the best of both worlds.


          


          Bluetooth 3.0


          The next version of Bluetooth after v2.1, code-named Seattle (the version number of which is TBD) has many of the same features, but is most notable for plans to adopt ultra-wideband (UWB) radio technology. This will allow Bluetooth use over UWB radio, enabling very fast data transfers of up to 480 Mbit/s, while building on the very low-power idle modes of Bluetooth.


          


          Ultra Low Power Bluetooth


          On June 12, 2007, Nokia and Bluetooth SIG announced that Wibree will be a part of the Bluetooth specification as an ultra low power Bluetooth technology. Expected use cases include watches displaying Caller ID information, sports sensors monitoring your heart rate during exercise, as well as medical devices. The Medical Devices Working Group is also creating a medical devices profile and associated protocols to enable this market.


          


          Technical information


          


          Communication and connection


          A master Bluetooth device can communicate with up to seven devices. This network group of up to eight devices is called a piconet.


          A piconet is an ad-hoc computer network, using Bluetooth technology protocols to allow one master device to interconnect with up to seven active devices. Up to 255 further devices can be inactive, or parked, which the master device can bring into active status at any time.


          At any given time, data can be transferred between the master and one other device, however, the devices can switch roles and the slave can become the master at any time. The master switches rapidly from one device to another in a round-robin fashion. (Simultaneous transmission from the master to multiple other devices is possible, but not used much.)


          Bluetooth specification allows connecting two or more piconets together to form a scatternet, with some devices acting as a bridge by simultaneously playing the master role and the slave role in one piconet. These devices are planned for 2007.


          Many USB Bluetooth adapters are available, some of which also include an IrDA adapter. Older (pre-2003) Bluetooth adapters, however, have limited services, offering only the Bluetooth Enumerator and a less-powerful Bluetooth Radio incarnation. Such devices can link computers with Bluetooth, but they do not offer much in the way of services that modern adapters do.


          


          Setting up connections


          Any Bluetooth device will transmit the following sets of information on demand:


          
            	Device name.


            	Device class.


            	List of services.


            	Technical information, for example, device features, manufacturer, Bluetooth specification, clock offset.

          


          Any device may perform an inquiry to find other devices to which to connect, and any device can be configured to respond to such inquiries. However, if the device trying to connect knows the address of the device, it always responds to direct connection requests and transmits the information shown in the list above if requested. Use of device services may require pairing or acceptance by its owner, but the connection itself can be started by any device and held until it goes out of range. Some devices can be connected to only one device at a time, and connecting to them prevents them from connecting to other devices and appearing in inquiries until they disconnect from the other device.


          Every device has a unique 48-bit address. However these addresses are generally not shown in inquiries. Instead, friendly Bluetooth names are used, which can be set by the user. This name appears when another user scans for devices and in lists of paired devices.


          Most phones have the Bluetooth name set to the manufacturer and model of the phone by default. Most phones and laptops show only the Bluetooth names and special programs that are required to get additional information about remote devices. This can be confusing as, for example, there could be several phones in range named T610 (see Bluejacking).


          


          Pairing


          Pairs of devices may establish a trusted relationship by learning (by user input) a shared secret known as a passkey. A device that wants to communicate only with a trusted device can cryptographically authenticate the identity of the other device. Trusted devices may also encrypt the data that they exchange over the air so that no one can listen in. The encryption can, however, be turned off, and passkeys are stored on the device file system, not on the Bluetooth chip itself. Since the Bluetooth address is permanent, a pairing is preserved, even if the Bluetooth name is changed. Pairs can be deleted at any time by either device. Devices generally require pairing or prompt the owner before they allow a remote device to use any or most of their services. Some devices, such as Sony Ericsson phones, usually accept OBEX business cards and notes without any pairing or prompts.


          Certain printers and access points allow any device to use its services by default, much like unsecured Wi-Fi networks. Pairing algorithms are sometimes manufacturer-specific for transmitters and receivers used in applications such as music and entertainment.


          


          Air interface


          The protocol operates in the license-free ISM band at 2.4-2.4835 GHz. To avoid interfering with other protocols that use the 2.45GHz band, the Bluetooth protocol divides the band into 79channels (each 1MHz wide) and changes channels up to 1600 times per second. Implementations with versions 1.1 and 1.2 reach speeds of 723.1 kbit/s. Version 2.0 implementations feature Bluetooth Enhanced Data Rate (EDR) and reach 2.1 Mbit/s. Technically, version 2.0 devices have a higher power consumption, but the three times faster rate reduces the transmission times, effectively reducing power consumption to half that of 1.x devices (assuming equal traffic load).


          


          Security


          Bluetooth implements confidentiality, authentication and key derivation with custom algorithms based on the SAFER+ block cipher. In Bluetooth, key generation is generally based on a Bluetooth PIN, which has to be entered into both devices. This procedure might get modified slightly, if one of the devices has a fixed PIN, which is the case e.g. for headsets or similar devices with a restricted user interface. Foremost, an initialization key or master key is generated, using the E22 algorithm .


          The E0 stream cipher is used for encrypting packets, granting confidentiality and is based on a shared cryptographic secret, namely a previously generated link key or master key. Those keys, used for subsequent encryption of data sent via the air interface, hardly rely on the Bluetooth PIN, which has been entered into one or both devices.


          A demonstration of this reduction has been put effort in by Y. Shaked and A. Wool in . An overview of the most important vulnerabilities and the most common exploits to those vulnerabilities is presented in .


          


          Social concerns


          


          Security concerns


          2003:

          In November 2003, Ben and Adam Laurie from A.L. Digital Ltd. discovered that serious flaws in Bluetooth security may lead to disclosure of personal data. It should be noted, however, that the reported security problems concerned some poor implementations of Bluetooth, rather than the protocol itself.


          In a subsequent experiment, Martin Herfurt from the trifinite.group was able to do a field-trial at the CeBIT fairgrounds, showing the importance of the problem to the world. A new attack called BlueBug was used for this experiment.


          This is one of a number of concerns that have been raised over the security of Bluetooth communications. In 2004 the first purported virus using Bluetooth to spread itself among mobile phones appeared on the Symbian OS. The virus was first described by Kaspersky Lab and requires users to confirm the installation of unknown software before it can propagate.


          The virus was written as a proof-of-concept by a group of virus writers known as 29A and sent to anti-virus groups. Thus, it should be regarded as a potential (but not real) security threat to Bluetooth or Symbian OS since the virus has never spread in the wild.


          In August 2004, a world-record-setting experiment (see also Bluetooth sniping) showed that the range of Class 2 Bluetooth radios could be extended to 1.78 km (1.08 mile) with directional antennas and signal amplifiers. This poses a potential security threat because it enables attackers to access vulnerable Bluetooth-devices from a distance beyond expectation. The attacker must also be able to receive information from the victim to set up a connection. No attack can be made against a Bluetooth device unless the attacker knows its Bluetooth address and which channels to transmit on.


          2005:

          In April 2005, Cambridge University security researchers published results of their actual implementation of passive attacks against the PIN-based pairing between commercial Bluetooth devices, confirming the attacks to be practicably fast and the Bluetooth symmetric key establishment method to be vulnerable. To rectify this vulnerability, they carried out an implementation which showed that stronger, asymmetric key establishment is feasible for certain classes of devices, such as handphones.


          In June 2005, Yaniv Shaked and Avishai Wool published the paper "Cracking the Bluetooth PIN1," which shows both passive and active methods for obtaining the PIN for a Bluetooth link. The passive attack allows a suitably equipped attacker to eavesdrop on communications and spoof if they were present at the time of initial pairing. The active method makes use of a specially constructed message that must be inserted at a specific point in the protocol, to make the master and slave repeat the pairing process. After that, the first method can be used to crack the PIN. This attack's major weakness is that it requires the user of the devices under attack to re-enter the PIN during the attack when the device prompts them to. Also, this active attack probably requires custom hardware, since most commercially available Bluetooth devices are not capable of the timing necessary.


          In August 2005, police in Cambridgeshire, England, issued warnings about thieves using Bluetooth-enabled phones to track other devices left in cars. Police are advising users to ensure that any mobile networking connections are de-activated if laptops and other devices are left in this way.


          2006:

          In April 2006, researchers from Secure Network and F-Secure published a report that warns of the large number of devices left in a visible state, and issued statistics on the spread of various Bluetooth services and the ease of spread of an eventual Bluetooth worm.


          In October 2006, at the Luxemburgish Hack.lu Security Conference, Kevin Finistere and Thierry Zoller demonstrated and released a remote root shell over Bluetooth on Mac OSX 10.3.9 and 10.4. They also demonstrated the first Bluetooth PIN and Linkkeys cracker, which is based on the research of Wool and Shaked.


          Bluejacking:

          Bluejacking allows phone users to send business cards anonymously using Bluetooth wireless technology. Bluejacking does NOT involve the removal or alteration of any data from the device. These business cards often have a clever or flirtatious message rather than the typical name and phone number. Bluejackers often look for the receiving phone to ping or the user to react. They then send another, more personal message to that device. Once again, in order to carry out a bluejacking, the sending and receiving devices must be within range of each other, which is typically 10 meters for most mobile devices. Phone owners who receive bluejack messages should refuse to add the contacts to their address book. Devices that are set in non-discoverable mode are not susceptible to bluejacking. However, the use of the Linux application Redfang, allows this to be bypassed.


          


          Health concerns


          Bluetooth uses the microwave radio frequency spectrum in the 2.4 GHz to 2.4835 GHz range. Maximum power output from a Bluetooth radio is 1 mW, 2.5 mW, and 100 mW for Class 3, Class 2, and Class 1 devices respectively, which puts Class 1 at roughly the same level as cell phones, and the other two classes much lower. Accordingly, Class 2 and Class 3 Bluetooth devices are considered less of a potential hazard than cell phones, and Class 1 may be comparable to that of cell phones.


          


          Origin of the name and the logo


          Bluetooth was named after a late tenth century king, Harald Bluetooth, King of Denmark and Norway. He is known for his unification of previously warring tribes from Denmark (including now Swedish Scania, where the Bluetooth technology was invented), and Norway. Bluetooth likewise was intended to unify different technologies, such as computers and mobile phones.


          The name may have been inspired less by the historical Harald than the loose interpretation of him in The Long Ships by Frans Gunnar Bengtsson, a Swedish Viking-inspired novel.


          The Bluetooth logo merges the Germanic runes analogous to the modern Latin letter H and B: [image: ] ( Berkanan) merged together, forming a bind rune.


          


          Bluetooth Special Interest Group


          In 1998, Ericsson, IBM, Intel, Toshiba, and Nokia, formed a consortium and adopted the code name Bluetooth for their proposed open specification. In December 1999, 3Com, Lucent Technologies, Microsoft, and Motorola joined the initial founders as the promoter of Bluetooth Special Interest Group (SIG). Since that time, Lucent Technologies transferred their membership to their spinoff Agere Systems, and 3Com has left the promoter group. Agere Systems was later merged with LSI Corporation and left the Bluetooth promoters group in August 2007.


          The Bluetooth Special Interest Group (SIG) is a privately held, not-for-profit trade association with headquarters in Bellevue, Washington. As of September 2007 the SIG is composed of over 9,000 member companies that are leaders in the telecommunications, computing, automotive, music, apparel, industrial automation, and network industries, and a small group of dedicated staff in Hong Kong, Sweden, and the USA. SIG members drive the development of Bluetooth wireless technology, and implement and market the technology in their products varying from mobile phones to printers. The Bluetooth SIG itself does not make, manufacture, or sell Bluetooth enabled products.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Bluetooth"
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          The Blue Whale (Balaenoptera musculus) is a marine mammal belonging to the suborder of baleen whales (called Mysticeti). At up to 33metres (110ft) in length and 181metric tonnes (200 short tons) or more in weight, it is believed to be the largest animal ever to have existed.


          Long and slender, the Blue Whale's body can be various shades of bluish-grey dorsally and somewhat lighter underneath. There are at least three distinct subspecies: B. m. musculus of the north Atlantic and north Pacific, B. m. intermedia, of the Southern Ocean and B. m. brevicauda (also known as the Pygmy Blue Whale) found in the Indian Ocean and South Pacific Ocean. B. m. indica, found in the Indian Ocean, may be another subspecies. As with other baleen whales, its diet consists mainly of small crustaceans known as krill, as well as small fish and sometimes squid.


          Blue Whales were abundant in nearly all oceans until the beginning of the twentieth century. For over 40 years they were hunted almost to extinction by whalers until protected by the international community in 1966. A 2002 report estimated there were 5,000 to 12,000 Blue Whales worldwide located in at least five groups. More recent research into the Pygmy subspecies suggests this may be an underestimate. Before whaling the largest population was in the Antarctic, numbering approximately 239,000 (range 202,000 to 311,000). There remain only much smaller (around 2,000) concentrations in each of the North-East Pacific, Antarctic, and Indian Ocean groups. There are two more groups in the North Atlantic and at least two in the Southern Hemisphere.


          


          Taxonomy


          Blue Whales are rorquals (family Balaenopteridae), a family that includes the Humpback Whale, the Fin Whale, Bryde's Whale, the Sei Whale and the Minke Whale. The family Balaenopteridae is believed to have diverged from the other families of the suborder Mysticeti as long ago as the middle Oligocene. However, it is not known when the members of those families diverged from each other. The Blue Whale is usually classified as one of seven species of whale in the genus Balaenoptera; one authority placed it in a separate monotypic genus Sibbaldus, but this was not accepted elsewhere. DNA sequencing analysis indicates that Blue Whales are phylogenetically closer to the Humpback (Megaptera) and the Gray Whale (Eschrichtius) than to other Balaenoptera species. If further research confirms these relationships, it will be necessary to reclassify the rorquals.
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              A phylogenetic tree of animals related to the Blue Whale
            

          


          There have been at least 11 documented cases of Blue/ Fin Whale hybrid adults in the wild. Arnason and Gullberg describe the genetic distance between a Blue and a Fin as about the same as that between a human and gorilla. Blue Whale/Humpback Whale hybrids are also known.


          The specific name musculus is Latin and could mean "muscular", but it can also be interpreted as "little mouse". Linnaeus, who named the species in his seminal Systema Naturae of 1758, would have known this and may have intended the ironic double meaning. The species was called Sulphur-bottom by Herman Melville in his novel Moby-Dick due to an orangish-brown or yellow tinge on the underparts from diatom films on the skin. Other common names for the Blue Whale have included the Sibbald's Rorqual (after Sir Robert Sibbald), the Great Blue Whale and the Great Northern Rorqual. These names have fallen into disuse in recent decades.


          Authorities classify the species into three or four subspecies: B. m. musculus, the Northern Blue Whale consisting of the north Atlantic and north Pacific populations, B. m. intermedia, the Southern Blue Whale of the Southern Ocean, B. m. brevicauda, the Pygmy Blue Whale found in the Indian Ocean and South Pacific, and the more problematic B. m. indica, the Great Indian Rorqual, which is also found in the Indian Ocean and although described earlier may be the same subspecies as B. m. brevicauda.
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          The Blue Whale has a long tapering body that appears stretched in comparison with the stockier build of other whales. The head is flat and U-shaped and has a prominent ridge running from the blowhole to the top of the upper lip. The front part of the mouth is thick with baleen plates; around 300 plates (each around one metre (3.2ft) long) hang from the upper jaw, running 0.5m (1.6ft) back into the mouth. Between 60 and 90 grooves (called ventral pleats) run along the throat parallel to the body. These pleats assist with evacuating water from the mouth after lunge feeding (see feeding below). The dorsal fin is small, visible only briefly during the dive sequence. Located around three-quarters of the way along the length of the body it varies in shape from one individual to another; some only have a barely perceptible lump, but others may have prominent and falcate dorsals. When surfacing to breathe, the Blue Whale raises its shoulder and blowhole out of the water to a greater extent than other large whales such as the Fin or Sei. This trait may be used by observers to differentiate between species at sea. Some Blue Whales in the North Atlantic and North Pacific raise their tail fluke when diving. When breathing, the whale emits a spectacular vertical single column blow (up to 12m (40ft), typically 9m (30ft)) that can be seen from a great distance on a calm day. Its lung capacity is 5,000 litres (1320US gallons). Blue whales have twin blowholes, shielded by a large splashguard.


          The flippers are three to fourmetres (10 to 13ft) long. The upper sides are grey with a thin white border. The lower sides are white. The head and tail fluke are generally uniformly grey. The whale's upper parts, and sometimes the flippers, are usually mottled. The degree of mottling varies substantially from individual to individual. Some may have a uniform slate-grey colour all over, but others demonstrate a considerable variation of dark blues, greys and blacks, all tightly mottled.


          Blue Whales can reach speeds of 50 km/h (30 mph) over short bursts, usually when interacting with other whales, but 20km/h (12mph) is a more typical travelling speed. When feeding they slow down to 5km/h (3mph).


          Blue Whales most commonly live alone or with one other individual. It is not known whether those that travel in pairs stay together over long periods or form more loose relationships. In locations where there is a high concentration of food, as many as 50 Blue Whales have been seen scattered over a small area. However, they do not form the large close-knit groups seen in other baleen species.


          


          Size


          Blue Whales are difficult to weigh because of their size. Most Blue Whales killed by whalers were not weighed whole, but cut up into manageable pieces first. This caused an underestimate of the total weight of the whale, due to the loss of blood and other fluids. Nevertheless, measurements between 150 and 170tonnes (160 and 190 short tons) were recorded of animals up to 27m (88ft 6inches) in length. The weight of a 30m (98ft) individual is believed by the American National Marine Mammal Laboratory (NMML) to be in excess of 180tonnes (200 short tons). The largest Blue Whale accurately weighed by NMML scientists to date was a female that weighed 177tonnes (196 short tons).


          The Blue Whale is believed to be the largest animal ever to have lived. The largest known dinosaur of the Mesozoic era was the Argentinosaurus, which is estimated to have weighed up to 90 tonnes (100 short tons), though a controversial vertebra of Amphicoelias fragillimus may indicate an animal of up to 122 tonnes (135 short tons) and 4060 meters (130200ft). The extinct fish Leedsichthys may have reached similar sizes . However, complete fossils are difficult to come by, making size comparisons difficult.


          There is some uncertainty about the biggest Blue Whale ever found as most data comes from Blue Whales killed in Antarctic waters during the first half of the twentieth century and was collected by whalers not well-versed in standard zoological measurement techniques. The longest whales ever recorded were two females measuring 33.6m and 33.3m (110ft 3 in and 109ft 3in) respectively. However, the reliability of these measurements is disputed. The longest whale measured by scientists at the NMML was 29.9m (98ft).


          A Blue Whale's tongue weighs around 2.7tonnes (3shorttons) and when fully expanded its mouth is large enough to hold up to 90tonnes (100shorttons) of food and water. Despite the size of its mouth, the dimensions of its throat are such that a Blue Whale cannot swallow an object wider than a beach ball. Its heart weighs 600kg (1,320lb) and is the largest known in any animal. A Blue Whale's aorta is about 23cm (9in) in diameter. During the first 7 months of its life, a Blue Whale calf drinks approximately 400litres (100USgallons) of milk every day. Blue Whale calves gain weight quickly, as much as 90kg (200 lb) every 24 hours. Even at birth, they weigh up to 2,700kilograms (6,000 lb)  the same as a fully-grown hippopotamus.


          


          Feeding


          Blue Whales feed almost exclusively on krill, though they also take small numbers of copepods. The species of this zooplankton eaten by Blue Whales varies from ocean to ocean. In the North Atlantic Meganyctiphanes norvegica, Thysanoessa raschii, Thysanoessa inermis and Thysanoessa longicaudata are the usual food. In the North Pacific Euphausia pacifica, Thysanoessa inermis, Thysanoessa longipes, Thysanoessa spinifera, Nyctiphanes symplex and Nematoscelis megalops; in the Antarctic Euphausia superba, Euphausia crystallorophias and Euphausia valentin.


          An adult blue whale can eat up to 40 million krill in a day. The whales always feed in the areas with the highest concentration of krill, sometimes eating up to 3,600kg (8,000lb) of krill in a single day. This means that they typically feed at depths of more than 100m (330ft) during the day, and only surface feed at night. Dive times are typically 10 minutes when feeding, though dives of up to 20 minutes are common. The longest recorded dive is 36 minutes (Sears 1998). The whale feeds by lunging forward at groups of krill, taking the animals and a large quantity of water into its mouth. The water is then squeezed out through the baleen plates by pressure from the ventral pouch and tongue. Once the mouth is clear of water, the remaining krill, unable to pass through the plates, are swallowed. The Blue Whale also incidentally consumes small fish, crustaceans and squid caught up with krill.


          


          Life history
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          Mating starts in late autumn, and continues to the end of winter. Little is known about mating behaviour or breeding grounds. Females typically give birth once every two to three years at the start of the winter after a gestation period of ten to twelve months. The calf weighs about two and a half tonnes (2.75short tons) and is around 7m (23ft) in length. Blue Whale calves drink 380570litres (100150USgallons) of milk a day. Weaning takes place for about six months, by which time the calf has doubled in length. Sexual maturity is typically reached at eight to ten years by which time males are at least 20m (66ft) long (or more in the Southern Hemisphere). Females are larger still, reaching sexual maturity at around the age of five, by which they are about 21m (69ft) long.


          Scientists estimate that Blue Whales can live for at least 80 years; however, since individual records do not date back into the whaling era, this will not be known with certainty for many years. The longest recorded study of a single individual is 34 years, in the north-east Pacific (reported in Sears, 1998). The whales' only natural predator is the Orca. Studies report that as many as 25% of mature Blue Whales have scars resulting from Orca attacks. The rate of mortality due to such attacks is unknown.


          Blue Whale strandings are extremely uncommon, and, because of the species' social structure, mass strandings are unheard of. However when strandings do occur they can become the focus of public interest. In 1920, a Blue Whale washed up near Bragar on the Isle of Lewis in the Outer Hebrides of Scotland. It had been shot in the head by whalers, but the harpoon had failed to explode. As with other mammals, the fundamental instinct of the whale was to try to carry on breathing at all costs, even though this meant beaching to prevent itself from drowning. Two of the whale's bones were erected just off a main road on Lewis, and remain a tourist attraction.
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          Estimates made by Cummings and Thompson (1971) suggest that source level of sounds made by Blue Whales are between 155 and 188 decibels when measured relative to a reference pressure of one micropascal at one metre. All Blue Whale groups make calls at a fundamental frequency of between 10 and 40 Hz, and the lowest frequency sound a human can typically perceive is 20Hz. Blue Whale calls last between ten and thirty seconds. Additionally Blue Whales off the coast of Sri Lanka have been recorded repeatedly making "songs" of four notes duration lasting about two minutes each, reminiscent of the well-known Humpback Whale songs. Researchers believe that as this phenomenon has not been seen in any other populations, it may be unique to the B. m. brevicauda (Pygmy) subspecies. The reason for vocalization is unknown. Richardson et al (1995) discuss six possible reasons:


          
            	Maintenance of inter-individual distance


            	Species and individual recognition,


            	Contextual information transmission (e.g., feeding, alarm, courtship)


            	Maintenance of social organization (e.g., contact calls between females and males)


            	Location of topographic features


            	Location of prey resources

          


          


          Population and whaling


          


          Hunting era
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          Blue Whales are not easy to catch or kill. Their speed and power meant that they were rarely pursued by early whalers who instead targeted Sperm and Right Whales. In 1864 the Norwegian Svend Foyn equipped a steamboat with harpoons specifically designed for catching large whales. Although initially cumbersome and with a low success rate, Foyn perfected the harpoon gun and soon several whaling stations had been established on the coast of Finnmark in northern Norway. Because of disputes with the local fishermen, the last whaling station in Finnmark was closed down in 1904.


          Soon blue whales were being hunted in Iceland (1883), the Faroe Islands (1894), Newfoundland (1898), and Spitsbergen (1903). In 1904-05 the first blue whales were taken off South Georgia. By 1925, with the advent of the stern slipway in factory ships, and the use of steam-driven whale catchers, the catch of blue whales, and baleen whales as a whole, in the Antarctic and sub-Antarctic began to increase dramatically. Between 1930 and 1931, these ships killed 29,400 Blue Whales in the Antarctic alone. By the end of World War II populations had been significantly depleted, and in 1946 the first quotas restricting international trade in whales were introduced, but they were ineffective because of the lack of differentiation between species. Rare species could be hunted on an equal footing with those found in relative abundance. Blue Whale hunting was banned in the 1960s by the International Whaling Commission, and illegal whaling by the USSR finally halted in the 1970s, by which time 330,000 Blue Whales had been killed in the Antarctic, 33,000 in the rest of the Southern Hemisphere, 8,200 in the North Pacific, and 7,000 in the North Atlantic. The largest original population, in the Antarctic, had been reduced to 0.15% of their initial numbers.


          Whalers had clearly driven the Blue Whale to near-extinction, but rather than taking smaller harvests over a longer period, whalers continued to deplete the population. In hindsight, had the whaling industry taken into account monitoring and regulation by marine biologists, more whales might have been commercially available, albeit over a longer time span. The population dynamics involved in harvesting long-lived mammals are quite different from those involved in harvesting shorter-lived fish. Due to longer rates of reproduction (gestation of more than a year) and smaller litter size (one or two calves), whale populations recover much more slowly than the populations of smaller animals, which tend to invest less time and resources in individual young.


          


          Population and distribution today
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          Since the introduction of the whaling ban, studies have failed to ascertain whether the global Blue Whale population is increasing or remaining stable. In the Antarctic, best estimates show a significant increase at 7.3% per year since the end of illegal Soviet Union whaling, but numbers remain at under 1% of their original levels. It has also been suggested that Icelandic and Californian populations are increasing but these increases are not statistically significant. The total world population was estimated to be between 5,000 and 12,000 in 2002, although there are high levels of uncertainty in available estimates for many areas. The Blue Whale remains listed as "endangered" on the IUCN Red List of threatened species as it has been since the list's inception. The largest known concentration, consisting of about 2,000 individuals, is the North-East Pacific population of the Northern Blue Whale (B. m. musculus) subspecies that ranges from Alaska to Costa Rica, but is most commonly seen from California in summer. Sometimes this population strays over to the North-West Pacific; infrequent sightings between Kamchatka and the northern tip of Japan have been recorded.


          In the North Atlantic, two stocks of B. m. musculus are recognized. The first is found off Greenland, Newfoundland, Nova Scotia and the Gulf of Saint Lawrence. This group is estimated to total about 500. The second, more easterly group is spotted from the Aores in Spring to Iceland in July and August; it is presumed that the whales follow the Mid-Atlantic Ridge between the two volcanic islands. Beyond Iceland, Blue Whales have been spotted as far north as Spitsbergen and Jan Mayen though such sightings are rare. Scientists do not know where these whales spend their winters. The total North Atlantic population is estimated to be between 600 and 1500.


          In the Southern Hemisphere, there appear to be two distinct subspecies, B. m. intermedia, the Southern Blue Whale and the little studied Pygmy Blue Whale, B. m. brevicauda, found in Indian Ocean waters. Recent abundance estimates for the Antarctic subspecies range from 1100 to 1700. Research into the number of Pygmy Blues is on-going. Estimates from a 1996 survey were that 424 Pygmy Blue Whales were in a small area south of Madagascar alone, thus it is likely that numbers in the entire Indian Ocean are in the thousands. If this is true, the global numbers would be much higher than estimates predict.


          A fourth subspecies, B. m. indica, was identified by Blyth in 1859 in the northern Indian Ocean, but difficulties in identifying distinguishing features for this subspecies lead to it being used a synonym for B. m. brevicauda, the Pygmy Blue Whale. Records for Soviet catches seem to indicate that the female adult size is closer to that of the Pygmy Blue than B. m. musculus, although the populations of B. m. indica and B. m. brevicauda appear to be discrete and the breeding seasons differ by almost six months.


          Migratory patterns of these subspecies are not well known. For example, Pygmy Blue Whales have been recorded in the northern Indian Ocean (Oman, Maldives, Sri Lanka) where they may form a distinct resident population. In addition, the population of Blue Whales occurring off Chile and Peru may also be a distinct population. Some Antarctic blue whales approach the eastern South Atlantic coast in winter, and occasionally their vocalizations are heard off Peru, Western Australia, and in the northern Indian Ocean. In Chile, the Cetacean Conservation Centre, with support from the Chilean Navy, is undertaking extensive research and conservation work on a recently discovered feeding aggregation of the species off the coast of Chiloe Island in an area named "Golfo del Corcovado" where actually, sometimes, can be seen close to the coast with 326 animals spotted in 2007 summer season.


          Efforts to calculate the Blue Whale population more accurately are supported by marine mammologists at Duke University who maintain the OBIS-SEAMAP (Ocean Biogeographic Information System - Spatial Ecological Analysis of Megavertebrate Populations), a collation of marine mammal sighting data from around 130 sources.


          


          Threats other than hunting


          Due to their enormous size, power and speed, adult Blue Whales have virtually no natural predators. There is however one documented case in National Geographic Magazine of a Blue Whale being attacked by Orcas, although the Orcas were unable to kill the animal outright during their attack, the Blue Whale sustained massive wounds and probably died as a cause of them shortly after the attack.


          Blue Whales may be wounded, sometimes fatally, after colliding with ocean vessels as well as becoming trapped or entangled in fishing gear. The ever-increasing amount of ocean noise drowns out the vocalizations produced by whales, which may make it harder for whales to communicate. Human threats to the potential recovery of Blue Whale populations also include accumulation of polychlorinated biphenyl (PCB) chemicals within the whale's body.


          With global warming causing glaciers and permafrost to rapidly melt and allowing a large amount of fresh water to flow into the oceans, there are concerns that if the amount of fresh water in the oceans reaches a critical point there will be a disruption in the thermohaline circulation. Considering the Blue Whale's migratory patterns are based on ocean temperature, a disruption in this circulation which moves warm and cold water around the world would be likely to have an effect on their migration. The whales summer in the cool, high latitudes, where they feed in krill-abundant waters; they winter in warmer, low latitudes, where they mate and give birth.


          The change in ocean temperature would also affect the Blue Whales food supply. The warming trend and decreased salinity levels would cause a significant shift in krill location and abundance.
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          In popular culture


          The Natural History Museum in London contains a famous mounted skeleton and life-size model of a Blue Whale, which were both the first of their kind in the world, but has since been replicated at the University of California, Santa Cruz. Similarly, the American Museum of Natural History in New York City has a full-size model in its Milstein Family Hall of Ocean Life. Living Blue Whales may be encountered on whale-watching cruises in the Gulf of Maine, and are the main attractions along the north shore of the Gulf of Saint Lawrence and in the Saint Lawrence estuary. The Blue Whale has been represented in children's popular culture in the 1967 movie Doctor Dolittle, where it appears as a symbol of size and strength when it is employed to move an island.
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                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Subphylum:

                    	Vertebrata

                  


                  
                    	Class:

                    	Mammalia

                  


                  
                    	Order:

                    	Artiodactyla

                  


                  
                    	Family:

                    	Bovidae

                  


                  
                    	Genus:

                    	Connochaetes

                  


                  
                    	Species:

                    	C. taurinus

                  

                

              
            


            
              	Binomial name
            


            
              	Connochaetes taurinus

              ( Burchell, 1823)
            

          


          The Blue Wildebeest (Connochaetes taurinus) is a large ungulate mammal of the Bovid family and one of two species of wildebeest. It grows to 1.4 meters shoulder height and attains a body mass of up to 270 kilograms. They range the open plains, bushveld and dry woodlands of Southern and East Africa, realizing a life span in excess of twenty years. This herbivore is a grazing animal that is often sighted in open grasslands or clearings in a savanna. The male is highly territorial using scent markings and other devices to protect his domain. The largest population is in the Serengeti, numbering over one million animals.


          


          Naming


          The name Blue Wildebeest derives from a conspicuous silvery blue sheen to his short haired hide, differentiating this species from the plainer black genus member Black Wildebeest. The name "gnu" originates from the Khoikhoi name for these animals, "gnou".


          


          Description


          It has a beefy muscular front-heavy appearance with a distinctive robust muzzle, it strides with relatively slender legs and moves gracefully and quietly most of the time, belying the reputation for stampeding in herds; however the stampeding characteristic may sometimes be observed.


          


          Probably the most conspicuous feature of the Blue Wildebeest are the large horns shaped like parentheses, extending outward to the side and then curving up and inward . In the male the horns can attain a total span of almost 90 centimeters, while the female's horn width is about half the size of the male. These cow-like horns of both sexes are somewhat broad at the base and are without ridges. However, as further sexual dimorphism, the male horns have a boss-like structure joining the two horns. The male is larger than the female with a total body length of up to 2.5 meters.


          Young Blue Wildebeest are born tawny brown, and begin to take on their adult colouration at age nine weeks. The adult's hue actually varies from a deep slate or bluish gray all the way to light gray or even grayish-brown. The dorsal coat and flanks are slightly lighter in hue than the ventral hide and underparts. Dark brown vertical bands of slightly longer hair mark the neck and forequarters, and from a distance lend a perception of skin wrinkling. The manes of both sexes appear long, stiff, thick and jet black, a colour assumed by the tail and face as well. Sexual dichromism is exhibited by the males displaying decidedly darker colouration than the females. All features and markings of this species are bilaterally symmetric for both sexes.


          


          Range and habitat


          Blue Wildebeest are found in open and brush-covered savanna in south and east Africa, thriving in areas that are neither too wet nor too arid. They can be found in places that vary from overgrazed areas with dense bush to open woodland floodplains. Wildebeests prefer the bushveld and grasslands of the southern savanna. The terrestrial biome designations for these preferred habitats are savanna, grassland, open forest and scrub forest.
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          Large herds numbering into the thousands may be observed on the Tanzania Serengeti equatorial plain, and in Zambia in Liuwa Plain National Park, in their annual migration. Smaller herds of about thirty are found in northern Botswana, Zimbabwe and the South African locations of Waterberg, Kruger National Park and Mala Mala. Some herds can be found almost to the southern tip of South Africa.


          


          Behaviour


          Blue Wildebeests can tolerate arid regions, as long as a potable water supply is available. Since all Wildebeests require a long drink every day or two, they must have water within about 15 or 25 kilometers distance. Their blunt muzzles are best equipped for biting short green grasses, since a wide incisor row prevents more selective feeding. Short grasses of these type are usually only found on alkaline or volcanic soils.


          The Serengeti herds are purely migratory and abandon the usual plains after the rainy season has ended, in order to seek higher grasses in wetter areas. Grasslands bordering alkaline lakes or pans are particularly choice dry season (winter) habitats. Herds may be mixed gender with a dominant male, female only or bachelor only. Blue Wildebeest often graze together with other species such as Plains zebras for purposes of mutual protection. Zebras in particular are beneficial to co-exist with since they mow down highly vegetated areas leaving the wildebeests to eat the newly exposed and more nutritional short grasses, which is what they prefer. A Blue Wildebeest can attain a speed of up to 65 kilometers per hour.


          Blue Wildebeests are a favorite prey item prey to lions, and spotted hyenas. They also fall prey to cheetahs, leopards, wild dogs and Nile crocodiles. The latter stalks them at river crossings.


          


          Territoriality


          Blue Wildebeest are unusually territorial, adult males occupying their territories for a month or for the entire year. The physical size of territories ranges from one to two hectares. The bucks mark territory boundaries with dung heaps, preorbital gland secretions, hoof scent glands and pawing of the earth. When competing over territory, males grunt quite loudly, make a thrusting motion with their horns and perform other displays of aggression.


          Territories are advertised by actions of the bull as well as scent marking. Body language used by the territorial male include standing at an erect posture, profuse ground pawing and horning, frequent defecation, rolling on his back and bellowing the sound "ga-noo". To attract the opposite sex at the beginning of courtship the male (and less frequently the female) will rub its preorbital gland on a tree and then proceed with a destructive horning of said tree. This behaviour is not only effective in enticing a mate, but serves the function of providing more grassland for future Wildebeest generations by promoting grassland extent.


          


          


          Reproduction


          Males exhibit rivalry when staking out territory and when competing for females. In the actual clashes between males, they face off resting on bent front knees, exchanging horn thrusts for brief periods. Elaborate individual displays are made in the rivalry and courtship process, where males bellow, snort and protrude their horns into the soil. The mating process is thought to begin at the first full moon at the end of the rainy season. Once territory is established, the male attempts to lure or corral the female into his domain. A female may copulate with several different males, visiting several different territories. Most mating occurs during a three to four week period at the end of the rainy season (March to April), when this species is at its maximum vigour.


          The female reaches sexual maturity at age three, and the male at age four; however, it is more typically age five when the male has developed sufficient strength and experience to defend territory. Generally fewer than half of the adult males create territories in a given year. In the Serengeti, population densities are so high that there may be 270 territorial bulls within one square kilometer. Estes terms the total volume of noise created during the Serengeti rutting season as indescribable in its amplitude and variety of snorting, bellowing and fighting. When the dry season is well underway about August, territories cease to exist.


          The gestation period is approximately 8.5 months, with calves able to stand within seven minutes and run with the herd in less than two hours from birth. These precocial features are warranted since the calves are vulnerable to predators. To escape predation calves remain close to the mother for a significant time, and in fact may suckle for up to one year. In large herds 80 percent of Wildebeest offspring survive the first month, compared to a 50 percent survival rate within small herds.


          


          Nomenclature and classification
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          The Blue Wildebeest and Black Wildebeest or White-tailed Gnu (C. gnou) are the two species of the genus Connochaetes, within the family Bovidae, which includes antelopes, cattle, goats, and other even-toed horned ungulates. The Blue Wildebeest is sometimes called Brindled Gnu. The ( plural of Wildebeest is denoted either Wildebeest or Wildebeests). Another common term for the Wildebeest is gnu (pronounced /ˈnuː/ or /ˈnjuː/).


          C. taurinus consists of five distinct subspecies. C. t. taurinus (Blue Wildebeest or Brindled Gnu; central to southern Africa) individuals are silvery slate gray in colour, the origin of the common name "blue" wildebeest. C. t. johnstoni (Nyassaland Wildebeest), occurring in southern Tanzania and Mozambique), is the largest subspecies. The Western white-bearded wildebeest (C. t. mearnsi) is the smallest and is found only in Kenya and western Tanzania. C. t. mearnsi is the darkest hued wildebeest while C. t. albojubatus (Eastern White-bearded Wildebeest) is the palest in colouration and found in Kenya and eastern Tanzania. The last subspecies, Cookson's Wildebeest (C. t. cooksoni), is restricted to the Luangwa Valley.


          


          Conservation and outlook
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          The Serengeti boasts over one million Blue Wildebeests, but Southern Africa's large herds have diminished over the last several centuries under pressure from hunting, cattle ranching and habitat intrusion stemming from overpopulation of humans. In southern Africa some efforts are being made to enhance grasslands and repair damage of cattle grazing and excessive fencing. These activities are particularly evident in the Waterberg Biosphere, where invasive brush (induced by excess cattle grazing) is being extirpated and many fences are coming down to promote wildlife migration. While the species status is considered secure as a whole, there is concern for smaller herds in the southern Africa habitats which have already become marginalized.
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          A board game is a game in which counters or pieces that are placed on, removed from, or moved across a "board" (a premarked surface, usually specific to that game). Like any other form of entertainment, board games can represent nearly any subject. However, most well-known mass-market board games are generally simple all ages family entertainment. Most celebrated board games, such as chess, go/weiqi, xiangqi, shogi, or oware, have been classics for centuries, and are considered to have intense strategic depth.


          There are many different types of board games. As the term denotes a type or form of game, rather than a genre, there is a wide range of different styles of board games. At the most basic level, they can be broken down by games that have no inherent theme (but could still be 'about' something) and those with a definite subject, or even story; compare checkers with Cluedo/Clue. Otherwise, games are often broken down by an arbitrary mix of game mechanics and subject matter.


          


          History
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          Board games have been played in most cultures and societies throughout history; some even pre-date literacy skill development in the earliest civilizations. A number of important historical sites, artifacts and documents exist which shed light on early board games. Some of these include:
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            	The Jiroft civilization Game Boards


            	Senet has been found in Predynastic and First Dynasty burials of Egypt, c. 3500 BC and 3100 BC respectively. Senet is the oldest board game known to have existed, having been pictured in a fresco found in Merknera's tomb ( 3300- 2700 BC).


            	Mehen is another ancient board game from Predynastic Egypt.


            	Go is an ancient strategic board game originating in China


            	Patolli is a board game originating in mesoamerica and played by the ancient mayans.


            	The Royal Tombs of Ur contained, among others, the Royal Game of Ur. They were excavated by Leonard Woolley, but his books document little on the games found. Most of the games he excavated are now housed in the British Museum in London.


            	Buddha games list is the earliest known list of games.

          


          


          Timeline


          
            	c. 3500 BC - Jiroft civilization The lay-out of the "holes" on the "eagle" boards is also identical to the lay-out of some twenty squares boards used in ancient Egypt, where the game, known as "Aseb," was sometimes put on the other side of case-style Senet boards.


            	c. 3500 BC - Senet found under Predynastic Egyptian burials; also depicted in the tomb of Merknera.


            	c. 3000 BC - Mehen, board game from Predynastic Egypt, played with lion-shaped game pieces and marbles.


            	c. 3000 BC - Ancient backgammon set, found in the Burnt City in Iran


            	c. 2560 BC - Board of the Royal Game of Ur (found at Ur Tombs)


            	c. 2500 BC - Paintings of senet and han being played made in the tomb of Rashepes


            	c. 2000 BC - Drawing in a tomb at Benihassan depicting two unknown board games being played (depicted in Falkner). It has been suggested that the second of these is tau.


            	c. 1500 BC - Liubo carved on slab of blue stone. Also painting of board game of Knossos.


            	c. 1400 BC - Game boards including alquerque, three men's morris, nine men's morris, and a possible mancala board etched on the roof of the Kurna temple. (Source: Fiske, and Bell)


            	548 BC The earliest written references to Go/Weiqi come from the Zuo Zhuan, which describes a man who likes the game.


            	c. 500 BC - The Buddha games list mentions board games played on 8 or 10 rows.


            	c. 500 BC - The earliest reference to Chaturaji or Pachisi written in the Mahabharata.


            	c. 200 BC - A Chinese Go/Weiqi board pre-dating 200 BC was found in 1954 in Wangdu County. This board is now in Beijing Historical Museum..


            	116-27 BC - Marcus Terentius Varro's Lingua Latina X (II, par. 20) contains earliest known reference to latrunculi (often confused with ludus duodecim scriptorum, Ovid's game mentioned below).


            	1 BC-8 AD - Ovid's Ars Amatoria contains earliest known reference to ludus duodecim scriptorum and the smaller merels.


            	220-265 - Nard enters China under the name t'shu-p'u (Source: Hun Tsun Sii).


            	c. 400 onwards - Tafl games played in Northern Europe.


            	c. 600 The earliest references to Chaturanga written in Subandhu's Vasavadatta and Banabhatta's Harsha Charitha


            	c. 600 - The earliest reference to Chatrang written in Karnamak-i-Artakhshatr-i-Papakan.

          


          Board games first became widely popular among the general population early in the 20th century when the rise of the middle class with disposable income and leisure time made them a receptive audience to such games. This popularity expanded after the Second World War, a period from which many classic board games date.


          Many board games are now available as computer games, including the option to have the computer act as an opponent; and many acclaimed computer games such as Civilization were originally based upon board games. The rise of computers has also led to a relative decline in the most complicated board games, as computers require less space, and the games don't have to be set up and cleared away. With the Internet, many board games can now be played online against a computer or other players. Some web sites allow play in real time and immediately show the opponent's moves, while most use e-mail to notify the players after each move (see the links at the end of this article).


          Some board games make use of additional components, aside from the board and playing pieces. Some games use CDs, video cassettes and more recently DVDs to provide an accompaniment to the game. A genre of DVD games makes use of the interactive features of DVDs, often to provide a "quizmaster" for trivia games.


          The modern board game industry is rife with corporate mergers and acquisitions, with large companies such as Hasbro owning many subsidiaries and selling products under a variety of brand names. It is difficult to successfully market a new board game to the mass market. Retailers tend to be conservative about stocking games of untested popularity, and most large board game companies have established criteria that a game must meet in order to be produced. If, for instance, Monopoly were introduced as a new game today, it might not meet the criteria for production.


          


          Psychology


          While there has been fair amount of scientific research on the psychology of traditional board games (e.g., chess, Go, mancala games), much less has been done on more recent board games such as Monopoly, Scrabble, or Risk.. Most of the research has been carried out on chess, in part because chessplayers are ranked in national and international rating lists, which makes it possible to compare their level of expertise precisely. The classical works of Adriaan de Groot, William Chase and Herbert Simon have established that knowledge plays an essential role in chessplaying, more than the ability to anticipate moves. This seems to be the case in other traditional games such as Go and oware (a type of mancala game), but data are lacking with more recent board games.


          


          Common terms
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          Although many board games have a jargon all their own, there is a generalized terminology to describe concepts applicable to basic game mechanics and attributes common to nearly all board games.


          
            	Game board (or board)the (usually quadrilateral) surface on which one plays a board game; the namesake of the board game, gameboards are a necessary and sufficient condition of the genre.


            	Game piece (or token or bit)a player's representative on the game board. Each player may control one or more game pieces. In some games that involve commanding multiple game pieces, such as chess, certain pieces have unique designations and capabilities within the parameters of the game; in others, such as Go, all pieces controlled by a player have the same essential capabilities. In some games, pieces may not represent or belong to a particular player.


            	Jumpto bypass one or more game pieces and/or spaces. Depending on the context, jumping may also involve capturing or conquering an opponent's game piece. (See also: Game mechanic: capture)


            	Space (or square)a physical unit of progress on a gameboard delimited by a distinct border. (See also: Game mechanic: Movement)


            	Hex In hexagon-based board games, this is the common term for a standard space on the board. This is most often used in war games.
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          A boat is a watercraft designed to float or plane on water, and provide transport over it. Usually this water will be inland (lakes) or in protected coastal areas. However, boats such as the whaleboat were designed to be operated from a ship in an offshore environment. In naval terms, a boat is something small enough to be carried aboard another vessel (a ship). Some boats too large for the naval definition include the Great Lakes freighter, riverboat, narrowboat and ferryboat. Modern submarines can also be called boats, despite their underwater capabilities and size. This may be because the first submarines could be carried by a ship and were not capable of making independent offshore passages. Boats may be used by the military or other government interests, or for research or commercial purposes; but regardless of size, a vessel in private, non-commercial usage is almost certainly a boat.


          


          History
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          The oldest recovered boat in the world is the canoe of Pesse; it is a dugout or hollowed tree trunk from a Pinus sylvestris. According to C14 dating analysis it has been constructed somewhere between 8200 and 7600 B.C. This canoe is exhibited in the Drents Museum in Assen, Netherlands.


          Boats have served as a method for short distance transportation since early times, on slow rivers and calm seas. Circumstantial evidence, such as the early settlement of Australia over 40,000 years ago, suggests that boats have been used since very ancient times. The earliest boats have been predicted to be logboats, or possibly boats made from hide or tree bark. The oldest boats to be found by archaeological excavation are logboats from around 7000-9,000 years ago, though a 7000 year-old seagoing boat made from reeds and tar has been found in Kuwait.


          Being more capacious than carts and wagons, and suitable for both slow rivers and calm seas, boats were used between 4000BCE-3000BCE in Sumer, Ancient Egypt and in the Indian Ocean.


          Boats played an important part in the commerce between the civilizations of Indus Valley and Mesopotamia. Evidence of varying models of boats has also been discovered in various Indus Valley sites.


          The accounts of Historians Herodotus, Pliny the elder and Strabo, suggest that boats were being used for commerce and traveling.


          


          Types
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          Unusual boats have been used for sports purposes such as bathtub racing, which use boats made from bathtubs. Pumpkins have also been used as boats in Pumpkin Boat Races.


          


          Parts and terminology


          Common to most boats are several key components which make up the main structure of the boat. The hull is the main structural component of the boat which provides buoyancy for the boat. The roughly horizontal, but cambered structures spanning the hull of the boat are referred to as the deck. In a ship there are often several decks, but a boat is unlikely to have more than one. Above the deck are the superstructures. The underside of a deck is the deck head.


          An enclosed space on a boat is referred to as a cabin. Several individual structures make up a cabin: the similar but usually lighter structure which spans a raised cabin is a coach-roof. The "floor" of a cabin is properly known as the sole, but is more likely to be called the floor (a floor is properly, a structural member which ties a frame to the keelson and keel). The vertical surfaces dividing the internal space are bulkheads.


          The keel is a lengthwise structural member to which the frames are fixed (sometimes referred to as a backbone).


          The front of a boat is called the bow or prow. Boats of earlier eras often featured a figurehead protruding from the front of the bows. The rear of the boat is called the stern. The right side is starboard and the left side is port.


          


          Building materials
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          Until the mid 19th century most boats were of all natural materials; primarily wood. Many boats had been built with iron or steel frames but still planked in wood. In 1855 ferro-cement boat construction was patented by yothe French. They called it Ferciment. This is a system by which a steel or iron wire framework is built in the shape of a boat's hull and covered ( troweled) over with cement. Reinforced with bulkheads and other internal structure it is strong but heavy, easily repaired, and, if sealed properly, will not leak or corrode. These materials and methods were copied all over the world, and have faded in and out of popularity to the present. As the forests of Britain and Europe continued to be over-harvested to supply the keels of larger wooden boats, and the Bessemer Process (patented in 1855) cheapened the cost of steel, steel ships and boats began to be more common. By the 1930s boats built of all steel from frames to plating were seen replacing wooden boats in many industrial uses, even the fishing fleets. Private recreational boats in steel are uncommon. In the mid 20th century aluminum gained popularity. Though much more expensive than steel, there are now aluminum alloys available that will not corrode in salt water, and an aluminium boat built to similar load carrying standards could be built lighter than steel. Nonetheless, boats are generally built in such a manner as to keep water from invading the hull, which would cause the boats to sink.
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          Around the mid 1960s, boats made out of glass-reinforced plastic, more commonly known as fibreglass, became popular, especially for recreational boats. The coast guard refers to such boats as 'FRP' (for Fiberglass Reinforced Plastic) boats. Fiberglass boats are extremely strong, and do not rust (iron oxide), corrode, or rot. They are, however susceptible to structural degradation from sunlight and extremes in temperature over their lifespan. Fiberglass provides structural strength, especially when long woven strands are laid, sometimes from bow to stern, and then soaked in epoxy or polyester resin to form the hull of the boat. Whether hand laid or built in a mold, FRP boats usually have an outer coating of gelcoat which is a thin solid colored layer of polyester resin that adds no structural strength, but does create a smooth surface which can be buffed to a high shine and also acts as a protective layer against sunlight. FRP structures can be made stiffer with sandwich panels, where the FRP encloses a lightweight core such as balsa or foam. Cored FRP is most often found in decking which helps keep down weight that will be carried above the waterline. The addition of wood makes the cored structure of the boat susceptible to rotting which puts a greater emphasis on not allowing damaged sandwich structures to go unrepaired. Plastic based foam cores are less vulnerable. The phrase 'advanced composites' in FRP construction may indicate the addition of carbon fibre, kevlar(tm) or other similar materials, but it may also indicate other methods designed to introduce less expensive and, by at least one yacht surveyor's eyewitness accounts , less structurally sound materials.


          Cold molding is similar to FRP in as much as it involves the use of epoxy or polyester resins, but the structural component is wood instead of fibreglass. In cold molding very thin strips of wood are laid over a form or mold in layers. This layer is then coated with resin and another directionally alternating layer is laid on top. In some processes the subsequent layers are stapled or otherwise mechanically fastened to the previous layers, but in other processes the layers are weighted or even vacuum bagged to hold layers together while the resin sets. Layers are built up thus to create the required thickness of hull.


          People have even made their own boats or watercraft out of commonly available materials such as styrofoam or plastic, but most homebuilts today are built of plywood and either painted or covered in a layer of fibreglass and resin.


          


          Propulsion


          The most common means are:


          
            	Human power (rowing, paddling, setting pole etc.)


            	Wind power ( sailing)


            	Motor powered screws

              
                	Inboard

                  
                    	Internal Combustion (gasoline, diesel, heavy fuel oil)


                    	Steam (Coal, fuel oil)


                    	Nuclear (for submarines and large naval ships)

                  

                


                	Inboard/Outboard

                  
                    	Gasoline


                    	Diesel

                  

                


                	Outboard

                  
                    	Gasoline


                    	Electric

                  

                


                	Paddle Wheel


                	Water Jet ( Jet ski, Personal water craft, Jetboat)


                	Air Fans (Hovercraft, Air boat)

              

            

          


          


          Buoyancy


          A boat stays afloat because its weight is equal to that of the water it displaces. The material of the boat itself may be heavier than water (per volume), but it forms only the outer layer. Inside it is air, which is negligible in weight. But it does add to the volume. The central term here is density, which is mass ('weight') per volume. The mass of the boat (plus contents) as a whole has to be divided by the volume below the waterline. If the boat floats, then that is equal to the density of water (1 kg/l). To the water it is as if there is water there because the average density is the same. If weight is added to the boat, the volume below the waterline will have to increase too, to keep the mass/weight balance equal, so the boat sinks a little to compensate.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Boat"
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                    	Class:
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                Felis rufus Schreber

              
            

          


          The Bobcat (Lynx rufus) is a North American mammal of the cat family, Felidae. With twelve recognized subspecies, it ranges from southern Canada to northern Mexico, including most of the continental United States. The Bobcat is an adaptable predator that inhabits wooded areas, as well as semi-desert, urban edge, and swampland environments. It persists in much of its original range and populations are healthy.


          With a gray to brown coat, whiskered face, and black-tufted ears, the Bobcat resembles the other species of the mid-sized Lynx genus. It is smaller than the Canadian Lynx, with which it shares parts of its range, but is about twice as large as the domestic cat. It has distinctive black bars on its forelegs and a black-tipped, stubby tail, from which it derives its name.


          Though the Bobcat prefers rabbits and hares, it will hunt anything from insects and small rodents to deer. Prey selection depends on location and habitat, season, and abundance. Like most cats, the Bobcat is territorial and largely solitary, although there is some overlap in home ranges. It uses several methods to mark its territorial boundaries, including claw marks and deposits of urine or feces. The Bobcat breeds from winter into spring and has a gestation period of about two months.


          Although the Bobcat has been subject to extensive hunting by humans, both for sport and fur, its population has proven resilient. The elusive predator features in Native American mythology and the folklore of European settlers.


          


          Taxonomy


          There had been debate over whether to classify this species as Lynx rufus or Felis rufus as part of a wider issue regarding whether the four species of Lynx should be given their own genus, or be placed as a subgenus of Felis. The Lynx genus is now accepted, and the Bobcat is listed as Lynx rufus in modern taxonomic sources.


          Johnson et al. report that Lynx shared a clade with the Puma, Leopard Cat ( Prionailurus), and Domestic Cat (Felis) lineages, dated to 7.15million years ago ( mya); Lynx diverged first, approximately 3.24mya.


          The Bobcat is believed to have evolved from the Eurasian Lynx, which crossed into North America by way of the Bering land bridge during the Pleistocene, with progenitors arriving as early as 2.6mya. The first wave moved into the southern portion of North America, which was soon cut off from the north by glaciers. This population evolved into modern Bobcats around 20,000 years ago. A second population arrived from Asia and settled in the north, developing into the modern Canadian Lynx. Hybridization between the Bobcat and the Canadian Lynx may sometimes occur (see felid hybrid).


          


          Subspecies


          Twelve Bobcat subspecies are currently recognised:


          
            	L. rufus rufus (Schreber)  eastern and midwestern United States


            	L. rufus gigas (Bangs)  northern New York to Nova Scotia and New Brunswick


            	L. rufus floridanus (Rafinesque)  southeastern United States and inland to the Mississippi valley, up to southwestern Missouri and southern Illinois


            	L. rufus superiorensis (Peterson & Downing)  western Great Lakes area, including upper Michigan, Wisconsin, southern Ontario, and most of Minnesota


            	L. rufus baileyi (Merriam)  southwestern United States and northwestern Mexico


            	L. rufus californicus (Mearns)  California west of the Sierra Nevada


            	L. rufus escuinipae (J. A. Allen)  central Mexico, with a northern extension along the west coast to southern Sonora


            	L. rufus fasciatus (Rafinesque)  Oregon, Washington west of the Cascade Range, northwestern California, and southwestern British Columbia


            	L. rufus oaxacensis (Goodwin)  Oaxaca


            	L. rufus pallescens (Merriam)  northwestern United States and southern British Columbia, Alberta, and Saskatchewan


            	L. rufus peninsularis (Thomas)  Baja California


            	L. rufus texensis (Mearns)  western Louisiana, eastern Texas, south central Oklahoma, and south into Tamaulipas, Nuevo Len, and Coahuila

          


          The subspecies division has been challenged, given a lack of clear geographic breaks in the Bobcat range and the minor differences between subspecies.


          


          Physical characteristics
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          The Bobcat resembles other species of the Lynx genus but is on average the smallest of the four. Its coat is variable, though generally tan to grayish brown, with black streaks on the body and dark bars on the forelegs and tail. Its spotted patterning acts as camouflage. The ears are black-tipped and pointed, with short black tufts. There is generally an off-white colour on the lips, chin, and underparts. Bobcats in the desert regions of the southwest have the lightest colored coats, while those in the northern, forested regions are darkest. Kittens are born well-furred and already have their spots. A few melanistic Bobcats have been sighted and captured in Florida. They appear black, but may actually still exhibit a spot pattern.


          The face appears wide due to ruffs of extended hair beneath the ears. The fur is brittle but quite long and dense. The nose of the Bobcat is pinkish-red, and it has a base colour of gray or yellowish- or brownish-red on its face, sides, and back. Bobcat eyes are yellow with black pupils. The pupils are elongated vertically and will widen during nocturnal activity to maximize light reception. The cat has sharp hearing and vision, and a good sense of smell. It is an excellent climber, and will swim when it needs to, but will normally avoid water.


          The adult male Bobcat is 28 to 47inches (70120cm) long, averaging 36inches (90cm); this includes a stubby 4 to 7inch (1018cm) tail, which has a "bobbed" appearance and gives the species its name. An adult stands about 14 or 15inches (3638cm) at the shoulders. Adult males usually range from 16 to 30pounds (714kg); females average about 20pounds (9kg). The Bobcat is muscular, and its hind legs are longer than its front legs, giving it a bobbing gait. At birth it weighs 0.6 to 0.75pounds (280340g) and is about 10inches (25cm) in length. By its first year it will reach about 10pounds (4.5kg).


          The cat is larger in its northern range and in open habitats. A morphological size comparison study in the eastern United States found a divergence in the location of the largest male and female specimens, suggesting differing selection constraints for the sexes.


          


          Behaviour


          The Bobcat is crepuscular (generally most active at twilight and dawn). It keeps on the move from three hours before sunset until about midnight, and then again from before dawn until three hours after sunrise. Each night it will move from 2 to 7miles (311km) along its habitual route. This behaviour may vary seasonally, as Bobcats become more diurnal during fall and winter. This is a response to the activity of their prey, which are more active during the day in colder months.


          


          Social structure and home range
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          Bobcat activities are confined to well-defined territories, which vary in size depending on sex and the distribution of prey. The home range is marked with feces, urine scent, and by clawing prominent trees in the area. In its territory the Bobcat will have numerous places of shelter: usually a main den, and several auxiliary shelters on the outer extent of its range, such as hollow logs, brush piles, thickets, or under rock ledges. Its den smells strongly of the Bobcat.


          The sizes of Bobcat home ranges vary significantly; a World Conservation Union (IUCN) summary of research suggests ranges anywhere from 0.02 to 126sqmi (0.6 to 326 km). One study in Kansas found resident males to have roughly an 8sqmi (20km) range and females less than half that area. Transient Bobcats were found to have both a larger (roughly 22sqmi/57km) and less well-defined home range. Kittens had the smallest range at about 3sqmi (7km). Research has shown that dispersal from the natal range is most pronounced with males.


          Reports on seasonal variation in range size have been equivocal. One study found a large variation in male range sizes, from 16sqmi (41km) in summer up to 40sqmi (100km) in winter. Another found that female Bobcats, especially those which were reproductively active, expanded their home range in winter, but that males merely shifted their range without expanding it, which was consistent with numerous earlier studies. Other research in various American states has shown little or no seasonal variation.


          Like most felines, the Bobcat is largely solitary but ranges will often overlap. Unusually for a cat, males are more tolerant of overlap, while females rarely wander into others' ranges. Given their smaller range sizes, two or more females may reside within a male's home range. When multiple male territories overlap a dominance hierarchy is often established resulting in the exclusion of some transients from favored areas.


          In line with widely differing estimates of home range size, population density figures are divergent: anywhere from 1 to 38 Bobcats per 25sqmi (65km) in one survey. The average is estimated at one Bobcat per every 5sqmi (13km), or slightly less. A link has been observed between population density and sex ratio. One study noted that a dense, unharvested population in California had a sex ratio of 2.1 males per female. When the density decreased, the sex ratio skewed to 0.86 males per female. Another study observed a similar ratio, and suggested that males may be better able to cope with the increased competition, and that this would help limit reproduction until various factors lowered the density.


          


          Hunting and diet
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          The Bobcat is able to go for long periods without food, but will eat heavily when prey is abundant. During lean periods, it will often prey on larger animals that it can kill and return to feed on later. The Bobcat hunts by stalking its prey and then ambushing it with a short chase or pounce. Its preference is for mammals about 1.5 to 12.5pounds (0.7 to 5.7kg). Its main prey varies by region. In the eastern United States it is cottontail rabbit species, and in the north it is the Snowshoe Hare. When these prey species exist together, as in New England, they are the primary food sources of the Bobcat. In the far south, the rabbits and hare are sometimes replaced by Cotton Rats as the primary food source. The Bobcat is an opportunistic predator that, unlike the more specialized Canadian Lynx, will readily vary its prey selection. Research has shown that diet diversification positively correlates to a decline in numbers of the Bobcat's principal prey; the abundance of its main prey species is thus the main determinant of overall diet.


          The Bobcat hunts animals of different sizes, and will adjust its hunting techniques accordingly. With small animals, such as rodents, squirrels, birds, fish and insects, it will hunt in areas known to be abundant in prey, and will lie, crouch, or stand and wait for victims to wander close. It will then pounce, grabbing its prey with its sharp, retractable claws. For slightly larger animals, such as rabbits and hares, it will stalk from cover and wait until they come within 20 to 35feet (6 to 10m) before rushing in to attack. Less commonly it will feed on larger animals such as foxes, minks, skunks, small dogs and house cats. Bobcats are also occasional hunters of livestock and poultry. While larger species such as cattle and horses are not known to be attacked, Bobcats do present a threat to smaller ruminants such as sheep and goats. According to the National Agricultural Statistics Service, Bobcats killed 11,100 sheep in 2004, comprising 4.9% of all sheep predator deaths. However, some amount of Bobcat predation may be misidentified, as Bobcats have been known to scavenge on the remains of livestock kills by other animals.


          It has been known to kill deer, especially in winter when smaller prey is scarce, or when deer populations become more abundant. One study in the Everglades showed a large majority of kills (33 of 39) were fawns, but that prey up to eight times the Bobcat's weight could be successfully taken. It stalks the deer, often when the deer is lying down, then rushes in and grabs it by the neck before biting through the throat, base of the skull, or chest. On the rare occasions that a Bobcat kills a deer, it eats its fill and then buries the carcass under snow or leaves, often returning to it several times to feed.


          The Bobcat prey base overlaps with that of other mid-sized predators of a similar ecological niche. Research in Maine has shown little evidence of competitive relationships between the Bobcat and Coyote or Red Fox; separation distances and territory overlap appeared random amongst simultaneously monitored animals. With the Canadian Lynx, however, the interspecific relationship affects distribution patterns: competitive exclusion by the Bobcat is likely to have prevented any further southward expansion of the range of its felid cousin.


          


          Reproduction and life cycle
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          Bobcats typically live to six or eight years of age, with a few reaching beyond ten. The longest they have been known to live is 16 years in the wild and 32 years in captivity.


          They generally begin breeding by their second summer, though females may start as early as their first year. Sperm production begins each year by September or October, and the male will be fertile into the summer. A dominant male will travel with a female and mate with her several times, generally from winter until early spring; this varies by location, but most mating takes place during February and March. The pair may undertake a number of different behaviors, including bumping, chasing, and ambushing. Other males may be in attendance, but remain uninvolved. Once the male recognizes that the female is receptive, he grasps her in the typical felid neck grip. The female may later go on to mate with other males, and males will generally mate with several females. During courtship, the otherwise silent Bobcat may let out loud screams, hisses, or other sounds. Research in Texas has suggested that establishing a home range is necessary for breeding; studied animals with no set range had no identified offspring. The female has an estrous cycle of 44 days, with the estrus lasting five to ten days. Bobcats remain reproductively active throughout their lives.


          The female raises the young alone. One to six, but usually two to four, kittens are born in April or May, after roughly 60 to 70 days of gestation. There may sometimes be a second litter, with births as late as September. The female generally gives birth in some sort of enclosed space, usually a small cave or hollow log. The young open their eyes by the ninth or tenth day. They start exploring their surroundings at four weeks and are weaned at about two months. Within three to five months they begin to travel with their mother. They will be hunting by themselves by fall of their first year and usually disperse shortly thereafter. In Michigan, however, they have been observed staying with their mother as late as the next spring.


          


          Tracks
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          Bobcat tracks show four toes without claw marks, due to their retractable claws. The tracks can range in size from 1 to 3inches (28cm); the average is about 1.8inches (as seen in photograph at left). When walking or trotting, the tracks are spaced roughly 8 to 18inches (2046cm) apart. The Bobcat can make great strides when running, often from 4 to 8feet (13m).


          Like all cats, the Bobcat directly registers, meaning its hind prints usually fall exactly on top of its fore prints (not seen in photograph). Bobcat tracks can be generally distinguished from feral or house cat tracks by their larger size: approximately 2 square inches (13cm) versus 1 square inches (10cm).


          


          


          Ecology
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          The adult Bobcat has few predators other than man, although it may be killed in interspecific conflict. Cougars and Gray Wolves will kill adult Bobcats, a behaviour repeatedly observed in Yellowstone National Park. Kittens may be taken by several predators including owls, eagles, Coyotes, foxes, as well as other adult male Bobcats; when prey populations are not abundant, fewer kittens are likely to reach adulthood.


          Diseases, accidents, hunters, automobiles, and starvation are the other leading causes of death. Juveniles show high mortality shortly after leaving their mothers, while still perfecting their hunting technique. One study of 15 Bobcats showed yearly survival rates for both sexes averaged 0.62, in line with other research suggesting rates of 0.56 to 0.67. There have also been reports of cannibalism occurring when prey levels are low, but it is very rare and does not significantly influence the population.


          The Bobcat may harbour external parasites, mostly ticks and fleas, and will often carry the parasites of its prey, especially those of rabbits and squirrels. Internal parasites (endoparasites) are especially common in Bobcats. One study found an average infection rate of 52% from Toxoplasma gondii, but with great regional variation. One mite in particular, Lynxacarus morlani, has to date only been found on the Bobcat. It is still unclear how large a role parasites and diseases play in the mortality of the Bobcat, but they may account for greater mortality than starvation, accidents, and predation.


          


          Distribution and habitat
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          The Bobcat is an exceptionally adaptable animal. It prefers woodlands deciduous, coniferous, or mixedbut unlike the other Lynx species it does not depend exclusively on the deep forest. It ranges from the humid swamps of Florida to rugged mountain areas. It will make its home near agricultural areas, if rocky ledges, swamps, or forested tracts are present, its spotted coat serving as camouflage. The population of the Bobcat depends primarily on the population of its prey; other principal factors in the selection of habitat type include protection from severe weather, availability of resting and den sites, dense cover for hunting and escape, and freedom from disturbance.


          The Bobcat's range does not seem to be limited by human populations, as long as it can still find a suitable habitat; only large, intensively cultivated tracts are unsuitable for the species. The animal may appear in backyards in "urban edge" environments, where human development intersects with natural habitats. If chased by a dog it will usually climb up a tree.


          The historical range of the Bobcat was from southern Canada, throughout the United States, and as far south as the Mexican state of Oaxaca, and it still persists across much of this area. Range maps typically show a pocket of territory in the U.S. Midwest and parts of the Northeast where it is no longer thought to exist, including southern Minnesota, eastern South Dakota, Iowa, and much of Missouri, mostly due to habitat changes from modern agricultural practices. While thought to no longer exist in western New York and Pennsylvania, multiple confirmed sightings of Bobcats (including dead specimens) have been recently reported in New York's Southern Tier and in central New York.


          Its population in Canada is limited due to both snow depth and the presence of the Canadian Lynx. The Bobcat does not tolerate deep snow, and will wait out heavy storms in sheltered areas; it lacks the large, padded feet of the Canadian Lynx and can not support its weight on snow as efficiently. The Bobcat is not entirely at a disadvantage where its range meets that of the larger felid: displacement of the Canadian Lynx by the aggressive Bobcat has been observed where they interact in Nova Scotia, while the clearing of coniferous forests for agriculture has led to a northward retreat of the Canadian Lynx's range to the advantage of the Bobcat. In northern and central Mexico, the cat is found in dry scrubland and forests of pine and oak; its range ends at the tropical southern portion of the country.


          


          Conservation
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          The Bobcat is listed in Appendix II of the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES), which means it is not considered threatened with extinction, but that hunting and trading must be closely monitored. The animal is regulated in all three of its range countries and it is found in a number of protected areas of the United States, its principal territory. Estimates from the U.S. Fish and Wildlife Service placed Bobcat numbers between 700,000 and 1,500,000 in the U.S. in 1988, with increased range and population density suggesting even greater numbers in subsequent years; for these reasons, the U.S. has petitioned CITES to remove the cat from Appendix II. Populations in Canada and Mexico remain stable and healthy. The IUCN lists it as a species of " least concern", noting that it is relatively widespread and abundant, but that information from southern Mexico is poor.


          Today the species is considered endangered in Ohio, Indiana, and New Jersey. It was removed from the threatened list of Illinois in 1999 and of Iowa in 2003. In Pennsylvania limited hunting and trapping is once again allowed, after having been banned from 1970 to 1999. The Bobcat also suffered population declines in New Jersey at the turn of the nineteenth century, mainly because of commercial and agricultural developments causing habitat fragmentation; by 1972, the Bobcat was given full legal protection, and was listed as endangered in the state in 1991. L. rufus escuinipae, the subspecies found in Mexico, was for a time considered endangered by the U.S. Fish and Wildlife Service, but was delisted in 2005.


          The Bobcat has long been valued both for fur and sport; it has been hunted and trapped by humans, but has maintained a high population, even in the southern United States where it is extensively hunted. Indirectly, kittens are most vulnerable to hunting given their dependence on an adult female for the first few months of life. The 1970s and 1980s saw an unprecedented rise in price for Bobcat fur causing further interest in hunting, but by the early 1990s prices had dropped significantly. Regulated hunting still continues, with half of mortality of some populations being attributed to this cause. As a result, the rate of Bobcat deaths is skewed in winter, when hunting season is generally open.


          


          In mythology


          In Native American mythology the Bobcat is often twinned with the figure of the Coyote in a theme of duality. The lynx and Coyote are associated with the wind and fog, respectivelytwo elements representing opposites in Amerindian folklore. This basic story, in many variations, is found in the native cultures of North America (with parallels in South America), but they diverge in the telling. One version, which appears in the Nez Perce folklore for instance, represents the lynx and the Coyote as opposed, antithetical beings. However, another version represents them with equality and identicality. Claude Lvi-Strauss argues that the former concept, that of twins representing opposites, is an inherent theme in New World mythologies, but that they are not equally balanced figures, representing an open-ended dualism rather than the symmetric duality of Old World cultures. The latter notion then, Lvi-Strauss suggests, is the result of regular contact between Europeans and native cultures. Additionally, the version found in the Nez Perce story is of much greater complexity, while the version of equality seems to have lost the tale's original meaning.


          In a Shawnee tale, the Bobcat is outwitted by a rabbit, which gives rise to its spots. After trapping the rabbit in a tree, the Bobcat is persuaded to build a fire, only to have the embers scattered on its fur, leaving it singed with dark brown spots. Mohave believed dreaming habitually of beings or objects would afford them their characteristics as supernatural powers. Dreaming of two deities, the Cougar and lynx, they thought, would grant them the superior hunting skills of other tribes. European settlers to the Americas also admired the cat, both for its ferocity and grace, and in the United States it "rests prominently in the anthology ofnational folklore."
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          Bob Dylan (born Robert Allen Zimmerman, May 24, 1941) is an American singer-songwriter, author, musician, poet, and, of late, disc jockey who has been a major figure in popular music for five decades. Much of Dylan's most celebrated work dates from the 1960s, when he became an informal chronicler and a reluctant figurehead of American unrest. A number of his songs, such as " Blowin' in the Wind" and " The Times They Are a-Changin'", became anthems of the anti-war and civil rights movements. His most recent studio album, Modern Times, released on August 29, 2006, entered the U.S. album charts at #1, making him, at age 65, the oldest living person to top those charts. It was later named Album of the Year by Rolling Stone magazine.


          Dylan's early lyrics incorporated politics, social commentary, philosophy and literary influences, defying existing pop music conventions and appealing widely to the counterculture of the time. While expanding and personalizing musical styles, he has shown steadfast devotion to many traditions of American song, from folk and country/ blues to gospel, rock and roll and rockabilly, to English, Scottish and Irish folk music, even jazz and swing.


          Dylan performs with the guitar, keyboard and harmonica. Backed by a changing lineup of musicians, he has toured steadily since the late 1980s on what has been dubbed the " Never Ending Tour". He has also performed alongside other major artists, such as The Band, Tom Petty, Joan Baez, George Harrison, The Grateful Dead, Johnny Cash, Willie Nelson, Paul Simon, Eric Clapton, Patti Smith, Emmylou Harris, Bruce Springsteen, U2, The Rolling Stones, Joni Mitchell, Jack White, Merle Haggard, Neil Young, Van Morrison, Ringo Starr and Stevie Nicks. Although his accomplishments as performer and recording artist have been central to his career, his songwriting is generally regarded as his greatest contribution.


          Over many years, Dylan has been recognized and honored for his songwriting, performing, and recording. His records have earned Grammy, Golden Globe, and Academy Awards, and he has been inducted into the Rock and Roll Hall of Fame, Nashville Songwriters Hall of Fame and Songwriters Hall of Fame. In 1999, Dylan was included in TIME Magazine's 100 most influential people of the 20th century, and 2004, he was ranked #2 in Rolling Stone magazine's list of " Greatest Artists of All Time", second only to The Beatles. In January 1990, Dylan was made a Commandeur des Arts et des Lettres by French Minister of Culture Jack Lang; in 2000, he was awarded the Polar Music Prize by the Royal Swedish Academy of Music; and in 2007, Dylan was awarded the Prince of Asturias Award in Arts. He has been nominated several times for the Nobel Prize in Literature.


          For a complete list of awards won by Bob Dylan, see List of Bob Dylan awards and accolades.


          



          


          Life and career


          


          Origins and musical beginnings


          Robert Allen Zimmerman (Jewish name: Zushe ben Avraham), was born on May 24, 1941, in Duluth, Minnesota, and raised there and in Hibbing, Minnesota, on the Mesabi Iron Range northwest of Lake Superior. Research by Dylans biographers has shown that his paternal grandparents, Zigman and Anna Zimmerman, emigrated from Odessa in Ukraine to the United States after the antisemitic pogroms of 1905. Dylan himself has written (in his 2004 autobiography, Chronicles) that his paternal grandmother's maiden name was Kyrgyz and her family originated from Istanbul, although she grew up in the Kağızman district of Kars in Eastern Turkey. He also wrote that his paternal grandfather was from Trabzon on the Black Sea coast of Turkey. His mothers grandparents, Benjamin and Lybba Edelstein, were Lithuanian Jews who arrived in America in 1902.


          His parents, Abram Zimmerman and Beatrice "Beatty" Stone, were part of the area's small but close-knit Jewish community. Zimmerman lived in Duluth until age seven. When his father was stricken with polio, the family returned to nearby Hibbing, where Zimmerman spent the rest of his childhood. Abram was recalled by one of Bob's childhood friends as strict and unwelcoming, whereas his mother was remembered as warm and friendly.


          Zimmerman spent much of his youth listening to the radio  first to the powerful blues and country stations broadcasting from Shreveport, Louisiana and, later, to early rock and roll. He formed several bands in high school: the first, The Shadow Blasters, was short-lived; but his next band, The Golden Chords, lasted longer playing covers of popular songs. Their performance of Danny and the Juniors' "Rock and Roll Is Here to Stay" at their high school talent show was so loud that the principal cut the microphone off. In his 1959 school year book, Robert Zimmerman listed as his ambition "To join Little Richard." The same year, using the name Elston Gunnn, he performed two dates with Bobby Vee, playing piano and providing handclaps.


          Zimmerman enrolled at the University of Minnesota in September 1959, moving to Minneapolis. His early focus on rock and roll gave way to an interest in American folk music, typically performed with an acoustic guitar. He has recalled, "The first thing that turned me onto folk singing was Odetta. I heard a record of hers in a record store. Right then and there, I went out and traded my electric guitar and amplifier for an acoustical guitar, a flat-top Gibson." In the sleeve notes to his album Biograph, Dylan explained the attraction folk music exerted: "The thing about rock'n'roll is that for me anyway it wasn't enough...There were great catch-phrases and driving pulse rhythms...but the songs weren't serious or didn't reflect life in a realistic way. I knew that when I got into folk music, it was more of a serious type of thing. The songs are filled with more despair, more sadness, more triumph, more faith in the supernatural, much deeper feelings." He soon began to perform at the 10 O'clock Scholar, a coffee house a few blocks from campus, and became actively involved in the local Dinkytown folk music circuit, fraternizing with local folk enthusiasts and occasionally "borrowing" many of their albums.


          During his Dinkytown days, Zimmerman began introducing himself as "Bob Dylan". In his autobiography, Chronicles (2004), he wrote, "What I was going to do as soon as I left home was just call myself Robert Allen.... It sounded like a Scottish king and I liked it." However, by reading Downbeat magazine, he discovered that there was already a saxophonist called David Allyn. Around the same time, he became acquainted with the poetry of Dylan Thomas. Zimmerman felt he had to choose between Robert Allyn and Robert Dylan. "I couldn't decide  the letter D came on stronger", he explained. He decided on "Bob" because there were several Bobbies in popular music at the time.


          


          Relocation to New York and record deal


          Dylan dropped out of college at the end of his freshman year. He stayed in Minneapolis, working the folk circuit there with temporary journeys to Denver, Colorado; Madison, Wisconsin; and Chicago, Illinois. In January 1961, he moved to New York City, to perform there and to visit his ailing musical idol Woody Guthrie, who was then dying in a New Jersey hospital. Guthrie had been a revelation to Dylan and was the biggest influence on his early performances. Dylan would later say of Guthrie's work, "You could listen to his songs and actually learn how to live." In the hospital room, Dylan met Woody's old road-buddy Ramblin' Jack Elliott, who was visiting Guthrie the day after returning from his own trip to Europe. Dylan and Elliott became friends, and much of Guthrie's repertoire was actually channeled through Elliott. Dylan paid tribute to Elliott in Chronicles (2004).


          From April to September 1961, he played at various clubs around Greenwich Village. Dylan gained some public recognition after a positive review in The New York Times by critic Robert Shelton of a show he played at Gerde's Folk City in September. Also in September, Dylan was invited to play harmonica by folk singer Carolyn Hester on her third album, entitled Carolyn Hester. This brought Dylan's talents to the attention of John Hammond, who was producing Hester's album for Columbia Records. Hammond signed Dylan to Columbia that October. The performances on his first Columbia album Bob Dylan (1962), consisted of familiar folk, blues and gospel material combined with two of his own songs. Dylan's first album made little impact, selling only 5,000 copies in its first year, just enough to break even. Within Columbia Records some referred to the singer as 'Hammond's Folly' and suggested dropping his contract. Hammond defended Dylan vigorously, and Johnny Cash was also a powerful ally of Dylan at Columbia. While Dylan continued to work for Columbia, he also recorded more than a dozen songs, under the pseudonym Blind Boy Grunt, for Broadside Magazine, a folk music magazine and record label.


          Dylan made two important career moves in August 1962. He went to the Supreme Court building in New York and changed his name to Robert Dylan. In the same month, he also signed a management contract with Albert Grossman. Grossman remained Dylan's manager until 1970, and was notable both for his sometimes confrontational personality, and for the fiercely protective loyalty he displayed towards his principal client. In the documentary No Direction Home, Dylan described Grossman thus: "He was kind of like a Colonel Tom Parker figure...you could smell him coming."


          By the time Dylan's second album, The Freewheelin' Bob Dylan, was released in May 1963, he had begun making his name as both a singer and a songwriter. Many of the songs on this album were labelled protest songs, inspired partly by Guthrie and influenced by Pete Seeger's passion for topical songs. "Oxford Town", for example, was a sardonic account of James Meredith's ordeal as the first black student to risk enrollment at the University of Mississippi.


          His most famous song of the time, " Blowin' in the Wind", partially derived its melody from the traditional slave song "No More Auction Block", while its lyrics questioned the social and political status quo. The song was widely recorded and became an international hit for Peter, Paul and Mary, setting a precedent for many other artists who would have hits with Dylan's songs. While Dylan's topical songs solidified his early reputation, Freewheelin' also included a mixture of love songs and jokey, surreal talking blues. Humor was a large part of Dylan's persona, and the range of material on the album impressed many listeners, including The Beatles. George Harrison said, "We just played it, just wore it out. The content of the song lyrics and just the attitude  it was incredibly original and wonderful."
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          The Freewheelin' song " A Hard Rain's a-Gonna Fall", built melodically from a loose adaptation of the stanza tune of the folk ballad " Lord Randall", with its veiled references to nuclear apocalypse, gained even more resonance as the Cuban missile crisis developed only a few weeks after Dylan began performing it. Like "Blowin' in the Wind", "A Hard Rain's a-Gonna Fall" marked an important new direction in modern songwriting, blending a stream-of-consciousness, imagist lyrical attack with traditional folk progressions.


          The Freewheelin album presented Dylan as a singer accompanying himself on acoustic guiitar. But other tracks recorded at these sessions, with a backing band, showed a willingness to experiment with a rockabilly sound. 'Mixed Up Confusion' was released as a single and then quickly withdrawn. Cameron Crowe described it as "a fascinating look at a folk artist with his mind wandering towards Elvis Presley and Sun Records".


          Soon after the release of Freewheelin, Dylan emerged as a dominant figure of the so-called "new folk movement" centered in Greenwich Village. Dylan's singing voice was untrained and had an unusual edge to it, yet it was suited to the interpretation of traditional songs. Robert Shelton described Dylan's vocal style as "a rusty voice suggesting Guthrie's old performances, etched in gravel like Dave Van Ronk's" Many of his most famous early songs first reached the public through other performers' versions that were more immediately palatable. Joan Baez became Dylan's advocate, as well as his lover. Baez was influential in bringing Dylan to national and international prominence, jumpstarting his performance career by inviting him onstage during her own concerts, and recording several of his early songs.


          Others who recorded and had hits with Dylan's songs in the early and mid-1960s included The Byrds, Sonny and Cher, The Hollies, Peter, Paul and Mary, Manfred Mann, and The Turtles. Most attempted to impart a pop feel and rhythm to the songs, while Dylan and Baez performed them mostly as sparse folk pieces, keying rhythmically off the vocals. The covers became so ubiquitous that CBS started to promote him with the tag "Nobody Sings Dylan Like Dylan".


          


          Protest and Another Side
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          By 1963, Dylan and Baez were both prominent in the civil rights movement, singing together at rallies including the March on Washington where Martin Luther King, Jr. gave his " I have a dream" speech. In January, Dylan appeared on British television in the BBC play Madhouse on Castle Street, playing the part of a "hobo guitar-player". On May 12, 1963, Dylan experienced conflict with the media when he walked off the Ed Sullivan Show. Dylan had chosen to perform "Talkin' John Birch Paranoid Blues" but was informed by the 'head of program practices' at CBS Television that this song was potentially libellous to the John Birch Society. Rather than comply with TV censorship, Dylan refused to appear. His next album, The Times They Are a-Changin', reflected a more sophisticated, politicized and cynical Dylan. This bleak material, addressing such subjects as the murder of civil rights worker Medgar Evers and the despair engendered by the breakdown of farming and mining communities ("Ballad of Hollis Brown", " North Country Blues"), was accompanied by two love songs, "Boots of Spanish Leather" and "One Too Many Mornings", and the renunciation of "Restless Farewell". The Brechtian " The Lonesome Death of Hattie Carroll" describes the true story of a young socialite's ( William Zantzinger) killing of a hotel maid ( Hattie Carroll). Though never explicitly mentioning their respective races, the song leaves no doubt that the killer is white and the victim is black.


          By the end of 1963, Dylan felt both manipulated and constrained by the folk and protest movements. Accepting the " Tom Paine Award" from the National Emergency Civil Liberties Committee at a ceremony shortly after the assassination of John F. Kennedy, a drunken, rambling Dylan questioned the role of the committee, insulted its members as old and balding, and claimed to see something of himself (and of every man) in Kennedy's alleged assassin, Lee Harvey Oswald.


          His next album, Another Side of Bob Dylan, recorded on a single June evening in 1964, had a lighter mood than its predecessor. The surreal Dylan reemerged on "I Shall Be Free #10" and "Motorpsycho Nightmare", accompanied by a sense of humor that has often reappeared over the years. "Spanish Harlem Incident" and "To Ramona" are, unusually for Dylan at the time, non-ironic love songs, while "I Don't Believe You" suggests the rock and roll soon to dominate Dylan's music. "It Ain't Me Babe", on the surface a song about spurned love, has been described as a thinly disguised rejection of the role his reputation had thrust at him. His newest direction was signaled by two lengthy songs: the impressionistic " Chimes of Freedom", which sets elements of social commentary against a denser metaphorical landscape in a style later characterized by Allen Ginsberg as "chains of flashing images"; and " My Back Pages", which attacks the simplistic and arch seriousness of his own earlier topical songs and seems to predict the backlash he was about to encounter from his former champions as he took a new direction.


          During 1964 and 1965, Dylans appearance changed rapidly, as he made his move from leading contemporary song-writer of the folk scene to rocknroll star. His scruffy jeans and work shirts were replaced by a Carnaby Street wardrobe. A London reporter wrote: Hair that would set the teeth of a comb on edge. A loud shirt that would dim the neon lights of Leicester Square. He looks like an undernourished cockatoo. Dylan also began to play with frequently hapless interviewers in increasingly cruel and surreal ways. Appearing on the Les Crane TV show and asked about a movie he was planning to make, he told Crane it would be a cowboy horror movie. Asked if he played the cowboy, Dylan replied. No, I play my mother.
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          "Going electric"


          His March 1965 album Bringing It All Back Home was yet another stylistic leap. The album featured his first recordings made with electric instruments. The first single, " Subterranean Homesick Blues", owed much to Chuck Berry's "Too Much Monkey Business" and was provided with an early music video courtesy of D. A. Pennebaker's cinma vrit presentation of Dylan's 1965 tour of England, Dont Look Back. Its free association lyrics both harked back to the manic energy of Beat poetry and were a forerunner of rap and hip-hop. In 1969, the militant Weatherman group took their name from a line in "Subterranean Homesick Blues." ("You don't need a weatherman to know which way the wind blows.")


          The B side of the album was a different matter. It included four lengthy acoustic songs whose undogmatic political, social, and personal concerns are illuminated with the semi-mystical imagery that became another Dylan trademark. One of these tracks, " Mr. Tambourine Man", which would become one of his best known songs, had already been a hit for The Byrds; while "Gates of Eden", " It's All Over Now Baby Blue", and " It's Alright Ma (I'm Only Bleeding)" have been fixtures in Dylan's live performances for most of his career.


          That summer Dylan made history by performing his first electric set (since his high school days) with a pickup group drawn mostly from the Paul Butterfield Blues Band, featuring Mike Bloomfield (guitar), Sam Lay (drums), Jerome Arnold (bass), plus Al Kooper (organ) and Barry Goldberg (piano), while headlining at the Newport Folk Festival (see The electric Dylan controversy). Dylan had appeared at Newport twice before, in 1963 and 1964, and two wildly divergent accounts of the crowd's response in 1965 emerged. The settled fact is that Dylan, met with a mix of cheering and booing, left the stage after only three songs. As one version of the legend has it, the boos were from the outraged folk fans whom Dylan had alienated by his electric guitar. An alternative account claims audience members were merely upset by poor sound quality and a surprisingly short set. Whatever sparked the crowd's disfavor, Dylan soon reemerged and sang two much better received solo acoustic numbers, "It's All Over Now, Baby Blue" and "Mr. Tambourine Man." His choice of the former has often been described as a carefully selected death knell for the kind of consciously sociopolitical, purely acoustic music that the cat-callers were demanding of him, with "New Folk" in the role of "Baby Blue".


          Dylan's 1965 Newport performance provoked an outraged response from the folk music establishment. Ewan MacColl wrote in Sing Out!, "Our traditional songs and ballads are the creations of extraordinarily talented artists working inside traditions formulated over time... But what of Bobby Dylan?... Only a non-critical audience, nourished on the watery pap of pop music could have fallen for such tenth-rate drivel." On July 29, just four days after his controversial performance at Newport, Dylan was back into the studio in New York and recorded "Positively 4th Street." The song teemed with images of paranoia and revenge. ("I know the reason/That you talk behind my back/I used to be among the crowd/You're in with.") It was widely interpreted as Dylan's put-down of former friends from the folk community  friends he had known in the clubs along West 4th Street.


          Many in the folk revival had embraced the idea that life equaled art, that a certain kind of life defined by suffering and social exclusion in fact replaced art. Folksong collectors and singers often presented folk music as an innocent characteristic of lives lived without reflection or the false consciousness of capitalism. This philosophy, both genteel and paternalistic, was ultimately what Dylan had run afoul of by 1965. But at an Austin press conference in September of that year, on the day of his first performance with Levon and the Hawks, he described his music not as a pop charts-bound break with the past, but as historical-traditional music. Dylan later told interviewer Nat Hentoff: What folk music is... is based on myths and the Bible and plague and famine and all kinds of things like that which are nothing but mystery and you can see it in all the songs.All these songs about roses growing out of peoples brains and lovers who are really geese and swans that turn into angelsand seven years of this and eight years of that and its all really something that nobody can touch.... (the songs) are not going to die. It was this mystical, living tradition of songs that served as the palette for Bringing It All Back Home, but in a nod to changing times first openly displayed at Newport, electrically amplified instruments would now become part of the mix.


          


          After the crash: the Woodstock years and reclusion


          After his European tour, Dylan returned to New York, but the pressures on him continued to increase. ABC Television had paid an advance for a TV show they could screen. His publisher, Macmillan, was demanding a finished manuscript of the poem/novel Tarantula. Manager Albert Grossman had already scheduled an extensive concert tour for that summer and fall. On July 29, 1966, while Dylan rode his Triumph 500 motorcycle in Woodstock, New York, its brakes locked, throwing him to the ground. Though the extent of his injuries was never fully disclosed, Dylan said that he broke several vertebrae in his neck. In commenting on the significance of the crash, Dylan made it plain that he had felt exploited at that time: When I had that motorcycle accident ... I woke up and caught my senses, I realized that I was just workin' for all these leeches. And I didn't want to do that. Plus, I had a family and I just wanted to see my kids. "


          A sense of mystery still surrounds the circumstances of the accident and the seriousness of Dylan's injuries. Howard Sounes's biography, Down the Highway: The Life Of Bob Dylan, points out that no ambulance was called to the scene of the accident, and that Dylan was not taken to a hospital. Sounes concludes that the crash offered Dylan the much-needed chance to escape from the pressures that had built up around him, and that it initiated a period of withdrawal from the public gaze lasting for 18 months.


          Once Dylan was well enough to resume creative work, he began editing film footage of his 1966 tour for Eat the Document, a rarely exhibited follow-up to Dont Look Back. A rough-cut was shown to ABC Television and was promptly rejected as incomprehensible to a mainstream audience. In 1967 he began recording music with the Hawks at his home and in the basement of the Hawks' nearby house, called "Big Pink". The relaxed atmosphere yielded renditions of many of Dylan's favored old and new songs and some newly written pieces. These songs, initially compiled as demos for other artists to record, provided hit singles for Julie Driscoll (" This Wheel's on Fire"), The Byrds ("You Ain't Goin' Nowhere", "Nothing Was Delivered"), and Manfred Mann (" Quinn the Eskimo (The Mighty Quinn)"). Columbia belatedly released selections from them in 1975 as The Basement Tapes. Over the years, more and more of the songs recorded by Dylan and his band in 1967 appeared on various bootleg recordings, culminating in a five-CD bootleg set titled The Genuine Basement Tapes, containing 107 songs and alternate takes. Later in 1967, the Hawks re-named themselves The Band, and independently recorded the album Music from Big Pink, thus beginning a long and successful recording and performing career of their own.


          In 1997, the critic Greil Marcus published an influential study of The Basement Tapes, entitled Invisible Republic. Marcus quoted Robbie Robertsons memories of recording the songs: (Dylan) would pull these songs out of nowhere. We didnt know if he wrote them or if he remembered them. When he sang them, you couldnt tell. Marcus called these songs palavers with a community of ghosts He suggests that these ghosts were not abstractions. As native sons and daughters they were a community. And they were once gathered in a single place: on the Anthology of American Folk Music, a work produced by a twenty-nine year old of no fixed address named Harry Smith. Marcus argued Dylans basement songs were a resurrection of the spirit of Smiths Anthology, originally published by Folkways Records in 1952, a collection of blues and country songs recorded in the 1920s and 1930s, which proved very influential in the folk music revival of the 1950s and the 1960s. (The book was re-published in 2001 under the title The Old, Weird America.)


          In October and November 1967, Dylan returned to Nashville. Back in the recording studio after a 19 months break, he was accompanied only by Charlie McCoy on bass, Kenny Buttrey on drums, and Pete Drake on steel guitar. At the end of the year, Dylan released John Wesley Harding, his first album since the motorcycle crash. It was a quiet, contemplative record of shorter songs, set in a landscape that drew on both the American West and the Bible. The sparse structure and instrumentation, coupled with lyrics that took the Judeo-Christian tradition seriously, marked a departure not only from Dylan's own work but from the escalating psychedelic fervor of the 1960s musical culture. It included " All Along the Watchtower", with lyrics derived from the Book of Isaiah (21:59). The song was later recorded by Jimi Hendrix, whose celebrated version Dylan himself acknowledged as definitive in the liner notes to Biograph. As proof, since 1974 Dylan and his bands have performed arrangements much closer to Hendrix's than to the John Wesley Harding version.


          Woody Guthrie died on October 3, 1967, and Dylan made his first live appearance in twenty months at a Guthrie memorial concert held at Carnegie Hall on January 20, 1968.


          Dylan's next release, Nashville Skyline (1969), was virtually a mainstream country record featuring instrumental backing by Nashville musicians, a mellow-voiced, contented Dylan, a duet with Johnny Cash, and the hit single " Lay Lady Lay", which had been originally written for the Midnight Cowboy soundtrack, but was not submitted in time to make the final cut. . In May 1969, Dylan appeared on the first episode of Johnny Cash's new television show, duetting with Cash on " Girl from the North Country", " It Ain't Me Babe" and "Living the Blues". Dylan next travelled to England to top the bill at the Isle of Wight rock festival on August 31, 1969, after rejecting overtures to appear at the Woodstock Festival far closer to his home.


          In the early 1970s critics charged Dylan's output was of varied and unpredictable quality. Rolling Stone magazine writer and Dylan loyalist Greil Marcus notoriously asked "What is this shit?" upon first listening to 1970's Self Portrait. In general, Self Portrait, a double LP including few original songs, was poorly received. Later that year, Dylan released New Morning, which some considered a return to form. In the same year Dylan co-wrote "I'd Have You Anytime" with George Harrison, which appeared as the opening track on the ex-Beatle's album All Things Must Pass (which also included a cover of Dylan's "If Not For You"). His unannounced appearance at Harrison's 1971 Concert for Bangladesh was widely praised, particularly a snarling version of "A Hard Rain's A-Gonna Fall". However, reports of a new album, a television special, and a return to touring came to nothing.


          Between March 16th and 19th, 1971, Dylan reserved three days at Blue Rock Studios, a small studio in New York's Greenwich Village. The sessions resulted in three singles ("Watching The River Flow", "When I Paint My Masterpiece" and "George Jackson"), but no album. The only long-player released by Dylan in either '71 or '72 was his second greatest hits compilation, " Bob Dylan's Greatest Hits Vol. II", which included a number of re-workings of as-then unreleased Basement Tapes tracks, such as "I Shall Be Released" and "You Ain't Goin' Nowhere" with Happy Traum on backup. In November of 1971 Dylan recorded a series of as-yet-unreleased sessions with Beat poet Allen Ginsberg at the Record Plant in New York, intended for Ginsberg's "Holy Soul Jelly Roll" album. The sessions resulted in tracks such as the Dylan/Ginsberg compositions "Vomit Express", "September On Jessore Road" and "Jimmy Berman", as well as a number of Ginsberg originals and William Blake poems set to music. Ginsberg sang lead on most songs, with Dylan playing guitar and harmonica and providing backing vocals . It is unknown at this time if the sessions will ever be released officially, however there are a number of bootlegs in circulation.


          In 1972 Dylan signed onto Sam Peckinpah's film Pat Garrett and Billy the Kid, providing the songs (see Pat Garrett and Billy the Kid (album)) and taking a role as "Alias", a minor member of Billy's gang. Despite the film's failure at the box office, the song " Knockin' on Heaven's Door" has proven its durability, having been covered by over 150 recording artists.
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          "On the Road Again"


          


          Dylan started 1973 by contributing his own composition, " Wallflower", to Doug Sahm's "Doug Sahm and Band" album released on Atlantic Records, as well as sharing lead vocal and playing guitar on the track. (Dylan's own version of the song would later be released on The Bootleg Series Volumes 1-3.) Dylan also signed with David Geffen's new Asylum label when his contract with Columbia Records expired in 1973, and he recorded Planet Waves with The Band while rehearsing for a major tour. The album included two versions of "Forever Young". Christopher Ricks has connected the chorus of this song with John Keats's Ode on a Grecian Urn, ("For ever panting, and for ever young"), and Dylan has recalled writing the song for one of his own children: I wrote it thinking about one of my boys and not wanting to be too sentimental. It has remained one of the most frequently performed of his songs, and one critic described it as something hymnal and heartfelt that spoke of the father in Dylan. Columbia Records simultaneously released Dylan, a haphazard collection of studio outtakes (almost exclusively cover songs), which was widely interpreted as a churlish response to Dylan's signing with a rival record label. In January 1974 Dylan and The Band embarked on their high-profile, coast-to-coast Bob Dylan and The Band 1974 Tour of North America; promoter Bill Graham claimed he received more ticket purchase requests than for any prior tour by any artist. A live double album of the tour, Before the Flood which included Dylan with The Band, was released on Asylum Records. Later in the mid 70s Before the Flood was released by Columbia records.


          After the tour, Dylan and his wife became publicly estranged. He filled a small red notebook with songs about his marital problems, and quickly recorded a new album entitled Blood on the Tracks in September 1974. Word of Dylan's efforts soon leaked out, and expectations were high. But Dylan delayed the album's release, and then, by years end he had re-recorded half of the songs at Sound 80 Studios in Minneapolis with production assistance from his brother David Zimmerman. During this time, Dylan returned to Columbia Records which eventually reissued his Asylum albums.


          Released in early 1975, Blood on the Tracks received mixed reviews. In the NME, Nick Kent described "the accompaniments [as] often so trashy they sound like mere practise takes." In Rolling Stone, reviewer Jon Landau wrote that "the record has been made with typical shoddiness". However, over the years critics have come to see it as one of Dylan's greatest achievements, perhaps the only serious rival to his great mid 60s trilogy of albums. In Salon.com, Bill Wyman wrote: "Blood on the Tracks is his only flawless album and his best produced; the songs, each of them, are constructed in disciplined fashion. It is his kindest album and most dismayed, and seems in hindsight to have achieved a sublime balance between the logorrhea-plagued excesses of his mid-'60s output and the self-consciously simple compositions of his post-accident years." The songs have been described as Dylan's most intimate and direct. A year later, Dylan recorded a duet of the song "Buckets of Rain" with Bette Midler on her Songs for the New Depression album. When Dylan was initially approached to do a duet with Midler, he wanted to record a version of "Friends." While they rehearsed this song, it was the "Blood on the Tracks" closer which was eventually released.


          That summer Dylan wrote his first successful "protest" song in twelve years, championing the cause of boxer Rubin "Hurricane" Carter whom he believed had been wrongfully imprisoned for a triple murder in Paterson, New Jersey. After visiting Carter in jail, Dylan wrote " Hurricane", presenting the case for Carter's innocence. Despite its 8:32 minute length, the song was released as a single, peaking at #33 on the U.S. Billboard Chart, and performed at every 1975 date of Dylan's next tour, the Rolling Thunder Revue. The tour was a varied evening of entertainment featuring many performers drawn mostly from the resurgent Greenwich Village folk scene, including T-Bone Burnett; Allen Ginsberg; Ramblin' Jack Elliott; Steven Soles; David Mansfield; former Byrds frontman Roger McGuinn; British guitarist Mick Ronson; Scarlet Rivera, a violin player Dylan discovered while she was walking down the street to a rehearsal, her violin case hanging on her back; and Joan Baez (the tour marked Baez and Dylan's first joint performance in more than a decade). Joni Mitchell added herself to the Revue in November, and poet Allen Ginsberg accompanied the troupe, staging scenes for the film Dylan was simultaneously shooting. Sam Shepard was initially hired as the writer for this film, but ended up accompanying the tour as informal chronicler.


          Running through late 1975 and again through early 1976, the tour encompassed the release of the album Desire (1976), with many of Dylan's new songs featuring an almost travelogue-like narrative style, showing the influence of his new collaborator, playwright Jacques Levy. The spring 1976 half of the tour was documented by a TV concert special, Hard Rain, and the LP Hard Rain; no concert album from the better-received and better-known opening half of the tour was released until 2002, when Live 1975 appeared as the fifth volume in Dylan's official Bootleg Series.


          The fall 1975 tour with the Revue also provided the backdrop to Dylan's nearly four-hour film Renaldo and Clara, a sprawling and improvised narrative mixed with concert footage and reminiscences. Released in 1978, the movie received generally poor, sometimes scathing, reviews and had a very brief theatrical run. Later in that year, Dylan allowed a two-hour edit, dominated by the concert performances, to be more widely released.


          In November 1976 Dylan appeared at The Band's "farewell" concert, along with other guests including Joni Mitchell, Muddy Waters, Van Morrison and Neil Young. Martin Scorsese's acclaimed cinematic chronicle of this show, The Last Waltz, was released in 1978 and included about half of Dylan's set. In this year Dylan also wrote and duetted on the song "Sign Language" for Eric Clapton's " No Reason To Cry" album - no other versions of the song apart from the one which appears on this album have ever been released. In 1977 he also contributed backing vocals to Leonard Cohen's Phil Spector-produced album " Death of a Ladies' Man".


          Dylan's 1978 album Street Legal was lyrically one of his more complex and cohesive; it suffered, however, from a poor sound mix (attributed to his studio recording practices), submerging much of its instrumentation in the sonic equivalent of cotton wadding until its remastered CD release nearly a quarter century later.


          


          Born Again


          In the late 1970s, Dylan became a born-again Christian. From January to April 1979, Dylan participated in Bible study classes at the Vineyard School of Discipleship in Reseda, Southern California. Pastor Kenn Gulliksen has recalled: Larry Myers and Paul Emond went over to Bobs house and ministered to him. He responded by saying, Yes he did in fact want Christ in His life. And he prayed that day and received the Lord. Dylan released two albums of Christian gospel music. Slow Train Coming (1979) is generally regarded as the more accomplished of these albums, winning him the Grammy Award as "Best Male Vocalist" for the song " Gotta Serve Somebody". The second evangelical album, Saved (1980), received mixed reviews, although Kurt Loder in Rolling Stone declared the album was far superior, musically, to its predecessor. When touring from the fall of 1979 through the spring of 1980, Dylan would not play any of his older, secular works, and he delivered declarations of his faith from the stage, such as:


          
            
              Years ago they... said I was a prophet. I used to say, "No I'm not a prophet" they say "Yes you are, you're a prophet." I said, "No it's not me." They used to say "You sure are a prophet." They used to convince me I was a prophet. Now I come out and say Jesus Christ is the answer. They say, "Bob Dylan's no prophet." They just can't handle it.

            

          


          Robert Hilburn interviewed Dylan about the new direction in his music for the Los Angeles Times. Hilburns article, published November 23, 1980, began:


          
            
              Bob Dylan has finally confirmed in an interview what hes been saying in his music for 18 months: Hes a born-again Christian. Dylan said he accepted Jesus Christ in his heart in 1978 after a vision and feeling during which the room moved: There was a presence in the room that couldnt have been anybody but Jesus.

            

          


          Dylan's embrace of Christianity was unpopular with some of his fans and fellow musicians. Shortly before his December 1980 shooting, John Lennon recorded "Serve Yourself" in response to Dylan's "Gotta Serve Somebody". By 1981, while Dylan's Christian faith was obvious, his "iconoclastic temperament" had not changed, as Stephen Holden wrote in the New York Times:


          
            
              Mr. Dylan showed that neither age (he's now 40) nor his much-publicized conversion to born-again Christianity has altered his essentially iconoclastic temperament.

            

          


          Rolling Stone editor Jann Wenner, writing in his review for Slow Train Coming, commented:


          
            
              Slow Train Coming is pure, true Dylan, probably the purest and truest Dylan ever. The religious symbolism is a logical progression of Dylan's Manichaean vision of life and his pain-filled struggle with good and evil... since politics, economics and war have failed to make us feel any better  as individuals or as a nation  and we look back at long years of disrepair, then maybe the time for religion has come again, and rather too suddenly  "like a thief in the night."

            

          


          Since the early 1980s Dylan's personal religious beliefs have been the subject of debate among fans and critics. He has seemingly supported the Chabad Lubavitch movement and participated in many Jewish rituals. More recently, it has been reported that Dylan has "shown up" a few times at various High Holiday services at various Chabad synagogues. He attended a Woodbury, New York synagogue in 2005, and attended Congregation Beth Tefillah, in Atlanta, Georgia on September 22, 2007 (Yom Kippur), where he was called to the Torah for the sixth aliyah.


          In 1997 he told David Gates of Newsweek:


          
            
              Here's the thing with me and the religious thing. This is the flat-out truth: I find the religiosity and philosophy in the music. I don't find it anywhere else. Songs like "Let Me Rest on a Peaceful Mountain" or " I Saw the Light"  that's my religion. I don't adhere to rabbis, preachers, evangelists, all of that. I've learned more from the songs than I've learned from any of this kind of entity. The songs are my lexicon. I believe the songs."

            

          


          In an interview published in The New York Times on September 28, 1997, journalist Jon Pareles reported that "Dylan says he now subscribes to no organized religion."
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          1980s: Trust Yourself


          In the fall of 1980 Dylan briefly resumed touring, restoring several of his most popular 1960s songs to his repertoire, for a series of concerts billed as "A Musical Retrospective". Shot of Love, recorded the next spring, featured Dylan's first secular compositions in more than two years, mixed with explicitly Christian songs. The haunting " Every Grain of Sand" reminded some critics of William Blakes verses.


          In the 1980s the quality of Dylan's recorded work varied, from the well-regarded Infidels in 1983 to the panned Down in the Groove in 1988. Critics such as Michael Gray condemned Dylan's 1980s albums both for showing an extraordinary carelessness in the studio and for failing to release his best songs.


          The Infidels recording sessions produced several notable outtakes, and many have questioned Dylan's judgment in leaving them off the album. Most well-regarded of these were " Blind Willie McTell" (which was both a tribute to the dead blues singer and an extraordinary evocation of African American history reaching back to "the ghosts of slavery ships"), "Foot of Pride" and "Lord Protect My Child"; these songs were later released on the boxed set The Bootleg Series Volumes 1-3 (Rare & Unreleased) 1961-1991. An earlier version of Infidels, prepared by producer/guitarist Mark Knopfler, contained different arrangements and song selections than what appeared on the final product.


          Dylan contributed vocals to USA for Africa's famine relief fundraising single " We Are the World". On 13 July 1985, he appeared at the climax of the Live Aid concert at JFK Stadium, Philadelphia. Backed by Keith Richards and Ron Wood, Dylan performed a ragged version of "Hollis Brown", his ballad of rural poverty, and then said to a worldwide audience exceeding one billion people: "I hope that some of the money ... maybe they can just take a little bit of it, maybe ... one or two million, maybe ... and use it to pay the mortgages on some of the farms and, the farmers here, owe to the banks." His remarks were widely criticised as inappropriate, but they did inspire Willie Nelson to organise a series of events, Farm Aid, to benefit debt-ridden American farmers.


          In 1986 Dylan made a foray into the world of rap music, appearing on Kurtis Blow's Kingdom Blow album. In an arrangement set up, in part, by Debra Byrd (one of Dylan's back-up singers) and Wayne K. Garfield (an associate of Blow's), Dylan contributed vocals to the track "Street Rock." In his memoir, Chronicles, Dylan writes, "Blow familiarized me with that stuff, Ice-T, Public Enemy, N.W.A., Run-D.M.C.. These guys definitely weren't standing around bullshitting. They were all poets and knew what was going on." Dylan's opening rap for "Street Rock" goes, "I've indulged in higher knowledge through scan of encyclopedia / keep in constant research of our report and news media / kids starve in Ethiopia and we are getting greedier / the rich are getting richer and the needy's getting needier."


          In 1986 and 1987, Dylan toured extensively with Tom Petty and The Heartbreakers, sharing vocals with Petty on several songs each night. The tour was filmed for the documentary Hard to Handle, directed by Gillian Armstrong. Dylan also toured with The Grateful Dead in 1987, resulting in a live album Dylan & The Dead. This album received some negative reviews. After performing with these different musical permutations, Dylan initiated what came to be called The Never Ending Tour on June 7, 1988, performing with a tight back-up band featuring guitarist G. E. Smith. Dylan would keep on touring with this small but constantly evolving band for the next 19 years.


          In 1987 Dylan starred in Richard Marquand's movie Hearts of Fire, in which he played a washed-up-rock-star-turned-chicken farmer called "Billy Parker", whose teenage lover ( Fiona) leaves him for a jaded English synth-pop sensation ( Rupert Everett). Dylan also contributed three original songs to the soundtrack - "The Usual", "Night After Night", and 'I Had a Dream About You, Baby". The film was a critical and commercial flop.


          Dylan was inducted into the Rock and Roll Hall of Fame in January 1988. Bruce Springsteen made the induction speech, declaring: "Bob freed your mind the way Elvis freed your body. He showed us that just because music was innately physical did not mean that it was anti-intellectual." Later that spring, Dylan joined Roy Orbison, Jeff Lynne, Tom Petty, and George Harrison to create a lighthearted, well-selling album as the Traveling Wilburys. Despite Orbison's death in December 1988, the remaining four recorded a second album in May 1990, which they released with the unexpected title Traveling Wilburys Vol. 3.


          Dylan finished the decade on a critical high note with the Daniel Lanois-produced Oh Mercy (1989). Lanois's influence is audible throughout Oh Mercy. The track "Most of the Time", a lost love composition, was later prominently featured in the film High Fidelity, while "What Was It You Wanted?" has been interpreted both as a catechism and a wry comment on the expectations of critics and fans. The dense religious imagery of 'Ring Them Bells' struck some critics as a re-affirmation of faith. Scott Marshall wrote: "When Dylan sings that 'The sun is going down upon the sacred cow', it's safe to assume that the sacred cow here is the biblical metaphor for all false gods. For Dylan, the world will eventually know that there is only one God." Dylan also made a number of music videos during this period, but only "Political World" found any regular airtime on MTV.
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          1990s: Not Dark Yet
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          Dylan's 1990s began with Under the Red Sky (1990), an about-face from the serious Oh Mercy. The album was dedicated to "Gabby Goo Goo", and contained several apparently simple songs, including "Under the Red Sky" and "Wiggle Wiggle". The "Gabby Goo Goo" dedication was later explained as a nickname for Dylan's four-year-old daughter. Sidemen on the album included George Harrison, Slash from Guns N' Roses, David Crosby, Bruce Hornsby, Stevie Ray Vaughan, and Elton John. Despite the stellar line-up, the record received bad reviews and sold poorly. Dylan would not make another studio album of new songs for seven years.


          In 1991 Bob Dylan was inducted into the Minnesota Music Hall of Fame and in 1992 Dylan performed a brief tour with Santana.


          The next few years saw Dylan returning to his roots with two albums covering old folk and blues numbers: Good as I Been to You (1992) and World Gone Wrong (1993), featuring interpretations and acoustic guitar work. Many critics and fans commented on the quiet beauty of the song "Lone Pilgrim", penned by a 19th century teacher and sung by Dylan with a haunting reverence. An exception to this rootsy mood came in Dylan's 1991 songwriting collaboration with Michael Bolton; the resulting song "Steel Bars", was released on Bolton's album Time, Love & Tenderness. Twenty-five years after famously failing to perform at the Woodstock Festival, Dylan appeared at the commemorative event entitled Woodstock 94. In 1995 Dylan recorded a live show for MTV Unplugged. He claimed his wish to perform a set of traditional songs for the show was overruled by Sony executives who insisted on a greatest hits package. The album produced from it (see MTV Unplugged (Bob Dylan album)) included " John Brown", an unreleased 1963 song detailing the ravages of both war and jingoism.


          With a collection of songs reportedly written while snowed-in on his Minnesota ranch, Dylan booked recording time with Daniel Lanois at Miami's Criteria Studios in January 1997. The subsequent recording sessions were, by some accounts, fraught with musical tension. Late that spring, before the album's release, Dylan was hospitalized with a life-threatening heart infection, pericarditis, brought on by histoplasmosis. His scheduled European tour was cancelled, but Dylan made a speedy recovery and left the hospital saying, "I really thought I'd be seeing Elvis soon." He was back on the road by midsummer, and in early fall performed before Pope John Paul II at the World Eucharistic Conference in Bologna, Italy. The Pope treated the audience of 200,000 people to a sermon based on Dylan's lyric " Blowin' in the Wind".


          September saw the release of the new Lanois-produced album, Time Out of Mind. With its bitter assessment of love and morbid ruminations, Dylan's first collection of original songs in seven years became highly acclaimed. It also achieved an unforeseen popularity among young listeners, particularly the opening song, "Love Sick". This collection of complex songs won him his first solo "Album of the Year" Grammy Award (he was one of numerous performers on The Concert for Bangladesh, the 1972 winner). The love song " Make You Feel My Love" was covered by both Garth Brooks and Billy Joel.


          In December 1997 U.S. President Bill Clinton presented Dylan with a Kennedy Center Honour in the East Room of the White House, paying this tribute: "He probably had more impact on people of my generation than any other creative artist. His voice and lyrics haven't always been easy on the ear, but throughout his career Bob Dylan has never aimed to please. He's disturbed the peace and discomforted the powerful."


          In 1998 Dylan appeared on Ralph Stanley's album "Clinch Mountain Country", duetting with the bluegrass legend on "The Lonesome River." .Between June and September, 1999, Dylan toured with Paul Simon. They performed a couple of songs together at each show, including " I Walk the Line" and " Blue Moon Of Kentucky". ( Simon & Garfunkel had recorded " The Times They Are a-Changin'" on their debut album, Wednesday Morning, 3AM, and Dylan had covered The Boxer on his Self Portrait album.) Dylan ended the nineties by returning to the big screen after a break of ten years in the role of Alfred the Chaffeur alongside Ben Gazzara and Karen Black in Robert Clapsaddle's Paradise Cove.
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          2000 and beyond: Things Have Changed


          In 2000 his song " Things Have Changed", penned for the film Wonder Boys, won a Golden Globe Award for Best Original Song and an Academy Award for Best Song. For reasons unannounced, the Oscar (by some reports a facsimile) tours with him, presiding over shows perched atop an amplifier.


          


          "Love and Theft" was released on September 11, 2001. Dylan produced the album himself under the pseudonym Jack Frost, and its distinctive sound owes much to the accompanists. Tony Garnier, bassist and bandleader, had played with Dylan for 12 years, longer than any other musician. Larry Campbell, one of the most accomplished American guitarists of the last two decades, played on the road with Dylan from 1997 through 2004. Guitarist Charlie Sexton and drummer David Kemper had also toured with Dylan for years. Keyboard player Augie Meyers, the only musician not part of Dylan's touring band, had also played on Time Out of Mind. The album was critically well-received and nominated for several Grammy awards. Critics noted that at this late stage in his career, Dylan was deliberately widening his musical palette. The styles referenced in this album included rockabilly, Western swing, jazz, and even lounge ballads.


          "Love and Theft" generated controversy when some similarities between the lyrics of the album to Japanese writer Junichi Saga's book Confessions of a Yakuza were pointed out. It is unclear if Dylan intentionally lifted any material. Dylan's publicist had no comment.


          Between "Love and Theft" and Dylan's next studio album (to be released five years later) he recorded songs - both originals and covers - for a number of different projects, as well as working on a number of film projects. "I Can't Get You Off of My Mind", Dylan's contribution to the Hank Williams tribute album "Timeless" was released in September 2001, and a year later he contributed a cover of "Train Of Love" for a similar Johnny Cash tribute album called " Kindred Spirits". In 2002 Solomon Burke recorded a version of the rare Dylan composition "Stepchild" for his Don't Give Up on Me album. While the song has never surfaced as a studio recording, there are a number of bootlegs in circulation of Dylan playing the track at soundchecks in the late 70's . In February 2003, the 8-minute long epic ballad "Cross The Green Mountain", written and recorded by Dylan, was released as the closing song on the soundtrack to the Civil War movie Gods and Generals, and later appeared as one of the 42 rare tracks on the iTunes Music Store release of Bob Dylan: The Collection. A music video for the song was also produced in promotion of the motion picture.


          2003 also saw the release of the film Masked & Anonymous, a creative collaboration with television producer Larry Charles, featuring many well-known actors. Dylan and Charles cowrote the film under the pseudonyms Rene Fontaine and Sergei Petrov. As difficult to decipher as some of his songs, Masked & Anonymous had a limited run in theaters, and was panned by many major critics. A few treasured it as Dylan's bringing a dark and mysterious vision of the USA as a war-torn banana republic to the screen.


          On Wednesday 23 June 2004, Dylan was awarded an honorary degree by the University of St. Andrews and made a "Doctor of Music." Professor Neil Corcoran, of the university's school of English department, and author of the collection of academic essays on Dylan entitled Do You Mr Jones: Bob Dylan with the Poets and the Professors, declared in his presentation speech that "For many of us, Bob Dylan has been an extension of our consciousness and part of our growing up." This is only the second time that Dylan has accepted an honorary degree, the other being an honorary doctorate in music conferred on him by Princeton University in 1970.
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          Martin Scorsese's film biography No Direction Home was shown on September 26 and September 27, 2005 on BBC Two in the United Kingdom and PBS in the United States. The documentary concentrates of the years between Dylan's arrival in New York in 1961 and the 1966 motorbike crash, featuring interviews with Suze Rotolo, Liam Clancy, Joan Baez, Allen Ginsberg, Dave Van Ronk, Bob Neuwirth and many others. The film received a Peabody Award in April 2006, and a Columbia-duPont Award in January 2007. An accompanying soundtrack was released in August 2005, which contained much previously unavailable early Dylan material.


          Dylan himself returned to the recording studio at some point in 2005, where he recorded "Tell Ol' Bill" for the motion picture North Country. The song is an original composition, not a cover of the similarly titled traditional folk song. The melody is based on "I Never Loved But One" by the Carter Family.


          In February 2006, Dylan recorded tracks in New York City that were to result in the album Modern Times, released on August 29, 2006. In a well-publicized interview to promote the album, Dylan criticised the quality of modern sound recordings and claimed that his new songs "probably sounded ten times better in the studio when we recorded 'em".


          Despite some coarsening of Dylans voice ( The Guardian critic characterised his singing on the album as a catarrhal death rattle) most reviewers gave the album high marks and many described it as the final installment of a successful trilogy, embracing Time Out of Mind and "Love and Theft". Among the tracks most frequently singled out for praise were "Workingman's Blues #2" (the title was a nod to Merle Haggard's song of that name), and the final song Aint Talkin, a nine minute talking blues in which Dylan appeared to be walking through all-enveloping darkness, before finally disappearing into the murk. Modern Times made news by entering the U.S. charts at #1, making it Dylan's first album to reach that position since 1976's Desire, 30 years prior. At 65, Dylan became the oldest living musician to top the Billboard albums chart. The record also reached number one in Australia, Canada, Denmark, Ireland, New Zealand, Norway and Switzerland.


          Nominated for three Grammy Awards, Modern Times won Best Contemporary Folk/Americana Album and Bob Dylan also won Best Solo Rock Vocal Performance for "Someday Baby." Modern Times was ranked as the Album of the Year, 2006, by Rolling Stone Magazine, and by Uncut in the UK.


          On the same day that "Modern Times" was released the iTunes Music Store released Bob Dylan: The Collection, a digital box set containing all of his studio and live albums (773 tracks in total), along with 42 rare & unreleased tracks and a 100 page booklet. To promote the digital box set and the new album (on iTunes), Apple released a 30 second TV spot featuring Dylan, in full country & western regalia, lip-synching to "Someday Baby" against a striking white background.


          In September 2006 Scott Warmuth, an Albuquerque, N.M.-based disc jockey, noted similarities between Dylan's lyrics in the album, Modern Times and the poetry of Henry Timrod, the 'Poet Laureate of the Confederacy'. A wider debate developed in The New York Times and other journals about the nature of "borrowing" within the folk process and in literature.


          May 3, 2006, was the premiere of Dylan's DJ career, hosting a weekly radio program, Theme Time Radio Hour, for XM Satellite Radio. Each one hour show revolved around a theme such as 'Flowers' 'Tears', 'The Bible', 'Rich man/Poor man'; the'Baseball'-themed show was even selected for inclusion in the National Baseball Hall of Fame in June 2006.. Among the classic and obscure records played on his show from the 1930s, 1940s and 1950s, Dylan has also played tracks by Blur, Prince, Billy Bragg & Wilco, Mary Gauthier and even L.L. Cool J and The Streets. Each show was introduced with a few sentences spoken in a sultry voice by the actress Ellen Barkin. BBC Radio 2 commenced transmission of Dylan's radio show in the UK on December 23, 2006, and BBC 6 Music started carrying it in January 2007. The show won praise from fans and critics for the way that Dylan conveyed his eclectic musical taste with panache and eccentric humor. Music author Peter Guralnick commented: "With this show, Dylan is tapping into his deep love  and I would say his belief in  a musical world without borders. I feel like the commentary often reflects the same surrealistic appreciation for the human comedy that suffuses his music." After 50 successful shows, a second season of Theme Time Radio Hour was commissioned to begin in September 2007.


          2007 saw the release of a new original Dylan song, "Huck's Tune", written and recorded for the soundtrack to the film Lucky You on April 24. August 2007 saw the unveiling of the award-winning film I'm Not There written and directed by Todd Haynes - bearing the tagline "inspired by the music and many lives of Bob Dylan". (The title of the film was taken from a particularly obscure song on Dylan's The Basement Tapes.) The movie makes use of seven distinct characters to represent different aspects of Dylan's life, played by six different actors (Christian Bale, Cate Blanchett, Marcus Carl Franklin, Richard Gere, Heath Ledger and Ben Whishaw). Also released was the original soundtrack for the film containing covers of Dylans songs, specially recorded for the movie by a wide variety of artists, including Stephen Malkmus, Jeff Tweedy, Willie Nelson, Cat Power, and Tom Verlaine.


          In a comment on Dylan's identity, and why six actors were employed to portray different facets of Dylan's personality, Haynes wrote:


          
            
              The minute you try to grab hold of Dylan, he's no longer where he was. He's like a flame: If you try to hold him in your hand you'll surely get burned. Dylan's life of change and constant disappearances and constant transformations makes you yearn to hold him, and to nail him down. And that's why his fan base is so obsessive, so desirous of finding the truth and the absolutes and the answers to him - things that Dylan will never provide and will only frustrate.... Dylan is difficult and mysterious and evasive and frustrating, and it only makes you identify with him all the more as he skirts identity.

            

          


          On October 1, Columbia Records released a triple CD retrospective album entitled Dylan, anthologising his entire career. As part of the marketing campaign for this album, using the Dylan 07 logo, British record producer Mark Ronson was asked to produce a re-mix of "Most Likely You Go Your Way (And I'll Go Mine)", originally released on Blonde on Blonde in 1966. This was the first time Dylan had sanctioned a re-mix of one of his classic recordings. Ronson's re-mix was released as a maxi-single in October but not included in the Dylan triple album.


          The sophistication of the Dylan 07 marketing campaign was a reminder that Dylans commercial profile was far higher in the first decade of the new millennium than it had been in the 1990s. In 2004, much publicity surrounded Dylans agreeing to appear in a TV advertisement for Victorias Secret lingerie. In October 2007, Dylan appeared in a multi-media campaign to promote the 2008 Cadillac Escalade. He also devoted an hour of his Theme Time Radio Hour to the theme of the Cadillac.


          Also released in October, the DVD The Other Side of the Mirror: Bob Dylan Live at the Newport Folk Festival 1963-1965 featured previously unseen footage, chronicling the changes in Dylans style when he appeared at Newport in three successive years. This film was broadcast by BBC Four on October 14, 2007. Director Murray Lerner commented: Over the course of three Newport gigs, Dylan becomes more conscious of his power. His charisma is startling. With electricity and radio, he did what Yeats, Lorca, T. S. Eliot and Ezra Pound never achieved. He reached a mass audience with poetry."


          Random House had published a book of Dylan's drawings and paintings, Drawn Blank, in 1994. German art gallery director Ingrid Mssinger approached Dylan to suggest an exhibition of his work. The result was the October 2007 opening of the first public exhibition of Dylan's paintings, The Drawn Blank Series at the Kunstsammlungen in Chemnitz, Germany, showcasing 170 watercolours and gouaches. The publisher, Prestel Verlag, simultaneously published a catalog of the exhibition.


          Dylan is currently curating a project to set some of Hank Williams's "lost" lyrics to music, similar to the one undertaken by Billy Bragg and Wilco with Woody Guthrie's unaccompanied lyrics on " Mermaid Avenue". Steppin' in It bassist Dominic Suchyta, who is involved in the project, has suggested that Dylan is overseeing contributions by Jack White, Willie Nelson and Norah Jones, who will put the lyrics to music. The project started when Dylan acquired the lyrics that were in Wiliams's briefcase on the night he died.. Dylan has also recorded a new version of " A Hard Rain's A-Gonna Fall" exclusively for the water-themed Expo Zaragoza 2008 world fair, as well as having chosen local-band Amaral to record a version of the song in Spanish. Dylan's version ends with a few spoken words about his "being proud to be a part of the mission to make water safe and clean for every human being living in this world.".


          


          Recent live performances and the Never Ending Tour
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          Dylan has played roughly 100 dates a year for the entirety of the 1990s and the 2000s, a heavier schedule than most performers who started out in the 1960s. The " Never Ending Tour" continues, anchored by longtime bassist Tony Garnier and filled out with talented musicians better known to their peers than to their audiences. To the dismay of some fans, Dylan refuses to be a nostalgia act; his reworked arrangements, evolving bands and experimental vocal approaches keep the music unpredictable night after night. Some fans have complained that, as Dylan's vocal range has diminished, he has resorted to a technique they have labelled 'upsinging'. One critic described the technique as Dylan's "dismantling melodies by delivering phrases in a monotone and ending them an octave higher".


          For a two and a half year period, between 2003 and 2006, Dylan ceased playing guitar, and stuck to the keyboard during concerts. Various rumors circulated as to why Dylan gave up guitar during this period, none very reliable. According to David Gates, a Newsweek reporter who interviewed Dylan in 2004, "...basically it has to do with his guitar not giving him quite the fullness of sound he was wanting at the bottom. (Six strings on a guitar, ten fingers on a piano.) He's thought of hiring a keyboard player so he doesn't have to do it himself, but hasn't been able to figure out who. Most keyboard players, he says, like to be soloists, and he wants a very basic sound." Dylan's touring band has two guitarists along with a multi-instrumentalist who plays steel guitar, mandolin, banjo and fiddle. From 2002 to 2005, Dylan's keyboard had a piano sound. In 2006, this was changed to an organ sound. At the start of his Spring 2007 tour in Europe, Dylan played the first half of the set on electric guitar and switched to keyboard for the second half. At the beginning of 2008, unconfirmed reports suggested that Dylan's next installment of his " Never Ending Tour" would see concert dates in Mexico, Chile and Brazil in February and March.


          



          


          Personal life


          Dylan married Sara Lownds on November 22, 1965; their first child, Jesse Byron Dylan, was born on January 6, 1966. Dylan and Lownds had four children: Jesse Byron, Anna Lea, Samuel Isaac Abraham, and Jakob Luke (born December 9, 1969). Dylan also adopted Sara Lownds' daughter from a prior marriage, Maria Lownds (later Dylan), (born October 21, 1961 now married to musician Peter Himmelman). In the 1990s the youngest of his children, Jakob Dylan, became well known as the lead singer of the band The Wallflowers. Jesse Dylan is a film director and a successful businessman. Bob and Sara Dylan were divorced on June 29, 1977,.


          In June 1986, Dylan married his longtime backup singer Carolyn Dennis (often professionally known as Carol Dennis). Their daughter, Desiree Gabrielle Dennis-Dylan, was born on January 31, 1986. The couple divorced in October 1992. Their marriage and child remained a closely guarded secret until the publication of Howard Sounes' Dylan biography, Down the Highway: The Life Of Bob Dylan in 2001.


          


          Fan base


          Bob Dylan's large and vocal fan base writes books, essays, ' zines, etc. at a furious rate. They also maintain a massive Internet presence with daily Dylan news: a site which documents every song he has ever played in concert; one that documents bootlegs that have been released; and one where visitors bet on what songs he will play on upcoming tours; along with hundreds of other Dylan-themed sites. Within minutes of the end of concerts, set lists and reviews are posted by his loyal following.


          The Dylan Pool, created in 2001 has been featured on CNN, CBC, BBC, and the Associated Press. The Associated Press reported: "The pool reflects both the obsessive interest Dylan still draws 45 years into his career and the way this road warrior has structured his career." It allows interaction between fans while adding a level of competition through the unique online Bob Dylan fantasy game. In the summer of 2007 the Dylan Pool went offline but some fans, having anticipated this eventuality, launched a new website: The neverending pool.


          The poet laureate of England, Andrew Motion, is a vocal supporter of Dylan's work, as are musicians Lou Reed, Bono, Neil Young, Bruce Springsteen, Tom Petty, The Go-Betweens, David Bowie, Bryan Ferry, Mike Watt, Roger Waters, Ian Hunter, Paul Simon, David Gilmour, Nick Cave, Keith Richards, Patti Smith, Iggy Pop, Jack White, Noel Gallagher, Ronnie Wood, Trip Lucid, Glen Hansard, Robyn Hitchcock and Tom Waits .


          ISIS Magazine was founded in 1985 and is the longest running publication about Bob Dylan. Edited since its inception by Derek Barker, the magazine, which is published bimonthly, has subscribers in 32 countries.


          


          Chronicles: Volume One


          After a lengthy delay, October 2004 saw the publishing of Dylan's autobiography Chronicles: Volume One, with which he once again confounded expectations. Dylan wrote three chapters about the year between his arrival in New York City in 1961 and recording his first album. Dylan focused on the brief period before he was a household name, while virtually ignoring the mid-1960s when his fame was at its height. Details about his motorcycle accident are limited to a few words in a single sentence. He also devoted chapters to two lesser-known albums, New Morning (1970) and Oh Mercy (1989), which contained insights into his collaborations with poet Archibald MacLeish and producer Daniel Lanois. In the New Morning chapter, Dylan expresses distaste for the "spokesman of a generation" label bestowed upon him, and evinces disgust with his more fanatical followers.


          Another section features Dylan's account of a guitar-playing style in mathematical detail that he claimed was the key to his renaissance in the 1990s. Despite the opacity of some passages, there is an overall clarity in voice that is generally missing in Dylan's other prose writings, and a noticeable generosity towards friends and lovers of his early years. At the end of the book, Dylan describes with great passion the moment when he listened to the Brecht/ Weill song " Pirate Jenny", and the moment when he first heard Robert Johnsons recordings. In these passages, Dylan suggested the process which ignited his own song writing.


          Chronicles: Volume One reached number two on The New York Times' Hardcover Non-Fiction best seller list in December 2004 and was nominated for a National Book Award. Simultaneously, Amazon.com and Barnes & Noble reported the book as their number two best-seller among all categories. Chronicles: Volume One is the first of three planned volumes.
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              	Background information
            


            
              	Birth name

              	Robert Nesta Marley
            


            
              	Born

              	February 6, 1945(1945-02-06)

              Nine Mile, Saint Ann, Jamaica
            


            
              	Died

              	May 11, 1981 (aged36)

              Miami, Florida, United States
            


            
              	Genre(s)

              	Reggae, ska, rocksteady
            


            
              	Occupation(s)

              	Singer-songwriter, musician
            


            
              	Instrument(s)

              	Vocals, guitar, percussion
            


            
              	Years active

              	1962  1981
            


            
              	Label(s)

              	Studio One, Beverley's, Upsetter/ Trojan, Island/ Tuff Gong
            


            
              	Associated acts

              	Member of The Wailers,

              band leader of the Wailers Band,

              associated with the The Upsetters,

              associated with the I Threes
            


            
              	Website

              	www.bobmarley.com
            

          


          Robert "Bob" Nesta Marley OM ( February 6, 1945  May 11, 1981) was a Jamaican musician, singer-songwriter and Rastafarian. He was the lead singer, songwriter and guitarist for the ska, rocksteady and reggae bands: The Wailers (1964  1974) and Bob Marley & the Wailers (1974  1981). Marley died nearly thirty years ago, but remains the most widely known and revered performer of reggae music, and is credited for helping spread Jamaican music to the worldwide audience.


          Marley's best known hits includes " I Shot the Sheriff", " No Woman, No Cry", " Exodus", " Could You Be Loved", " Stir It Up", " Jamming", " Redemption Song", " One Love" and, together with The Wailers, "" Three Little Birds"., as well as the posthumous releases " Buffalo Soldier" and " Iron Lion Zion". The compilation album, Legend, released in 1984, three years after his death, is the best-selling reggae album ever (10 times platinum), with sales of more than 12 million copies.


          


          Early life and career


          Bob Marley was born in the small village of Saint Ann Parish, Jamaica as Nesta Robert Marley. A Jamaican passport official would later swap his first and middle names. His father Norval Sinclair Marley was a white Jamaican of English descent. Norval was a Marine officer and captain, as well as a plantation overseer, when he married Cedella Booker, a black Jamaican then eighteen years old. Norval provided financial support for his wife and child, but seldom saw them, as he was often away on trips. In 1955, when Marley was 10 years old, his father died of a heart attack at age 60. Marley suffered racial prejudice as a youth, because of his mixed racial origins and faced questions about his own racial identity throughout his life. He once reflected:


          
            I don't have prejudice against himself. My father was a white and my mother was black. Them call me half-caste or whatever. Me don't dip on nobody's side. Me don't dip on the black man's side nor the white man's side. Me dip on God's side, the one who create me and cause me to come from black and white.

          


          Marley became friends with Neville "Bunny" Livingston (later known as Bunny Wailer), with whom he started to play music. He left school at the age of 14 to make music with Joe Higgs, a local singer and devout Rastafari. It was at a jam session with Higgs and Livingston that Marley met Peter McIntosh (later known as Peter Tosh), who had similar musical ambitions.


          In 1962, Marley recorded his first two singles, " Judge Not" and "One Cup of Coffee", with local music producer Leslie Kong. These songs, released on the Beverley's label under the pseudonym of Bobby Martell, attracted little attention. The songs were later re-released on the box set, Songs of Freedom, a posthumous collection of Marley's work.


          


          Musical career


          


          The Wailers


          In 1963, Bob Marley, Bunny Livingston, Peter McIntosh, Junior Braithwaite, Beverley Kelso, and Cherry Smith formed a ska and rocksteady group, calling themselves "The Teenagers". They later changed their name to "The Wailing Rudeboys", then to "The Wailing Wailers", at which point they were discovered by record producer Coxsone Dodd, and finally to " The Wailers". By 1966, Braithwaite, Kelso, and Smith had left The Wailers, leaving the core trio of Marley, Livingston, and McIntosh.


          In 1966, Marley married Rita Anderson, and moved near his mother's residence in Wilmington, Delaware in the United States for a short time, during which he worked as a DuPont lab assistant and on the assembly line at a Chrysler plant, under the alias Donald Marley. Upon returning to Jamaica, Marley became a member of the Rastafari movement, and started to wear his trademark dreadlocks (see the religion section for more on Marley's religious views).


          After a conflict with Dodd, Marley and his band teamed up with Lee "Scratch" Perry and his studio band, The Upsetters. Although the alliance lasted less than a year, they recorded what many consider The Wailers' finest work. Marley and Perry split after a dispute regarding the assignment of recording rights, but they would remain friends and work together again.


          Between 1968 and 1972, Bob and Rita Marley, Peter McIntosh and Bunny Livingston re-cut some old tracks with JAD Records in Kingston and London in an attempt to commercialize The Wailers' sound. Livingston later asserted that these songs "should never be released on an album  they were just demos for record companies to listen to."


          


          The Wailers' first album, Catch a Fire, was released worldwide in 1973, and sold well. It was followed a year later by Burnin', which included the songs " Get Up, Stand Up" and " I Shot The Sheriff". Eric Clapton made a hit cover of "I Shot the Sheriff" in 1974, raising Marley's international profile.


          The Wailers broke up in 1974 with each of the three main members going on to pursue solo careers. The reason for the breakup is shrouded in conjecture; some believe that there were disagreements amongst Livingston, McIntosh, and Marley concerning performances, while others claim that Livingston and McIntosh simply preferred solo work. McIntosh began recording under the name Peter Tosh, and Livingston continued as Bunny Wailer.


          


          Bob Marley & The Wailers


          Despite the breakup, Marley continued recording as "Bob Marley & The Wailers". His new backing band included brothers Carlton and Aston "Family Man" Barrett on drums and bass respectively, Junior Marvin and Al Anderson on lead guitar, Tyrone Downie and Earl "Wya" Lindo on keyboards, and Alvin "Seeco" Patterson on percussion. The " I Threes", consisting of Judy Mowatt, Marcia Griffiths, and Marley's wife, Rita, provided backing vocals.


          In 1975, Marley had his international breakthrough with his first hit outside Jamaica, " No Woman, No Cry," from the Natty Dread album. This was followed by his breakthrough album in the US, Rastaman Vibration (1976), which spent four weeks on the Billboard charts Top Ten.


          In December 1976, two days before " Smile Jamaica", a free concert organized by the Jamaican Prime Minister Michael Manley in an attempt to ease tension between two warring political groups, Marley, his wife, and manager Don Taylor were wounded in an assault by unknown gunmen inside Marley's home. Taylor and Marley's wife sustained serious injuries, but later made full recoveries. Bob Marley received minor wounds in the chest and arm. The shooting was thought to have been politically motivated, as many felt the concert was really a support rally for Manley. Nonetheless, the concert proceeded, and an injured Marley performed as scheduled.
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          Marley left Jamaica at the end of 1976 for England, where he recorded his Exodus and Kaya albums. Exodus stayed on the British album charts for 56 consecutive weeks. It included four UK hit singles: "Exodus", "Waiting In Vain", "Jamming", "One Love", and a rendition of Curtis Mayfield's hit, " People Get Ready". It was here that he was arrested and received a conviction for possession of a small quantity of cannabis while traveling in London.


          In 1978, Marley performed at another political concert in Jamaica, the One Love Peace Concert, again in an effort to calm warring parties. Near the end of the performance, by Marley's request, Manley and his political rival, Edward Seaga, joined each other on stage and shook hands.


          Babylon by Bus, a double live album with 13 tracks, was released in 1978 to critical acclaim. This album, and specifically the final track "Jammin'" with the audience in a frenzy, captured the intensity of Marley's live performances.


          Survival, a defiant and politically charged album, was released in 1979. Tracks such as "Zimbabwe", " Africa Unite", "Wake Up and Live", and "Survival" reflected Marley's support for the struggles of Africans. His appearance at the Amandla Festival in Boston in July 1979 showed his strong opposition to South African apartheid, which he already had shown in his song " War" in 1976. In early 1980, he was invited to perform at the April 17 celebration of Zimbabwe's Independence Day.


          Uprising (1980) was Bob Marley's final studio album, and is one of his most religious productions, including "Redemption Song" and "Forever Loving Jah". It was in "Redemption Song" that Marley sang the famous lyric,


          
            
              	

              	Emancipate yourselves from mental slavery

              None but ourselves can free our minds

              	
            

          


          Confrontation, released posthumously in 1983, contained unreleased material recorded during Marley's lifetime, including the hit " Buffalo Soldier" and new mixes of singles previously only available in Jamaica.


          


          Later years


          


          Cancer diagnosis


          In July 1977, Marley was found to have acral lentiginous melanoma, a form of malignant melanoma, in a football wound on his right hallux (big toe). Marley refused amputation, because of the Rastafari belief that the body must be "whole":


          
            
              	

              	Rasta no abide amputation. I don't allow a man to be dismantled.

              	
            


            
              	
                From the biography Catch a Fire

              
            

          


          Marley may have seen medical doctors as samfai (tricksters, deceivers). True to this belief Marley went against all surgical possibilities and sought out other means that would not break his religious beliefs. He also refused to register a will, based on the Rastafari belief that writing a will is acknowledging death as inevitable, thus disregarding the everlasting (or everliving, as Rastas say) character of life.


          


          Collapse and treatment


          The cancer then metastasized to Marley's brain, lungs, liver, and stomach. After playing two shows at Madison Square Garden as part of his fall 1980 Uprising Tour, he collapsed while jogging in NYC's Central Park. The remainder of the tour was subsequently cancelled.


          Bob Marley played his final concert at the Stanley Theatre in Pittsburgh, Pennsylvania on September 23, 1980. The live version of "Redemption Song" on Songs of Freedom was recorded at this show. Marley afterwards sought medical help from Munich specialist Josef Issels, but his cancer had already progressed to the terminal stage.


          


          Death and posthumous reputation


          While flying home from Germany to Jamaica for his final days, Marley became ill, and landed in Miami for immediate medical attention. He died at Cedars of Lebanon Hospital in Miami, Florida on the morning of May 11, 1981 at the age of 36. The spread of melanoma to his lungs and brain caused his death. His final words to his son Ziggy were "Money can't buy life." Marley received a state funeral in Jamaica on May 21, 1981 which combined elements of Ethiopian Orthodoxy and Rastafari tradition. He was buried in a chapel near his birthplace with his Gibson Les Paul, a football, a Cannabis bud, a ring that he wore every day that was given to him by the Prince Asfaw Wossen of Ethiopia (eldest son of HIM), and a Bible. A month before his death, he was awarded the Jamaican Order of Merit.


          Marley was inducted into the Rock and Roll Hall of Fame in 1994. Time magazine chose Bob Marley & The Wailers' Exodus as the greatest album of the 20th century.


          In 2001, Marley was posthumously awarded the Grammy Lifetime Achievement Award, and a feature-length documentary about his life, Rebel Music, won various awards at the Grammys. With contributions from Rita, the Wailers, and Marley's lovers and children, it also tells much of the story in his own words.


          In 2006, the City of New York renamed a portion of Church Avenue from Remsen Avenue to East 98th Street in the East Flatbush section of Brooklyn "Bob Marley Boulevard".


          


          Religion


          Bob Marley was a member of the Rastafari movement, whose culture was a key element in the development of reggae. Bob Marley became a leading proponent of the Rastafari, taking their music out of the socially deprived areas of Jamaica and onto the international music scene. Bob Marley was baptized by the Archbishop of the Ethiopian Orthodox Christian Church in Kingston, Jamaica on November 4, 1980.


          


          Wife and children


          Bob Marley had 13 children: three with his wife Rita, two adopted from Rita's previous relationships, and the remaining eight with separate women. His children are, in order of birth:


          
            	Imani Carole, born May 22, 1963, to Cheryl Murray;


            	Sharon, born November 23, 1964, to Rita in previous relationship;


            	Cedella born August 23, 1967, to Rita;


            	David "Ziggy", born October 17, 1968, to Rita;


            	Stephen, born April 20, 1972, to Rita;


            	Robert "Robbie", born May 16, 1972, to Pat Williams;


            	Rohan, born May 19, 1972, to Janet Hunt;


            	Karen, born 1973 to Janet Bowen;


            	Stephanie, born August 17, 1974; according to Cedella Booker she was the daughter of Rita and a man called Ital with whom Rita had an affair; nonetheless she was acknowledged as Bob's daughter;


            	Julian, born June 4, 1975, to Lucy Pounder;


            	Ky-Mani, born February 26, 1976, to Anita Belnavis;


            	Damian, born July 21, 1978, to Cindy Breakspeare;


            	Makeda, born May 30, 1981, to Yvette Crichton.

          


          


          Discography


          


          Tours


          
            	AprJul 1973: Catch a Fire Tour (England, USA)


            	OctNov 1973: Burnin' Tour (USA, England)


            	JunJul 1975: Natty Dread Tour (USA, Canada, England)


            	AprJul 1976: Rastaman Vibration Tour (USA, Canada, Germany, Sweden, Netherlands, France, England, Wales)


            	MayJun 1977: Exodus Tour (France, Belgium, Netherlands, Germany, Sweden, Denmark, England)


            	MayAug 1978: Kaya Tour (USA, Canada, England, France, Spain, Sweden, Denmark, Norway, Netherlands, Belgium)


            	AprMay 1979: Babylon by Bus Tour (Japan, New Zealand, Australia, Hawaii)


            	Oct 1979Jan 1980: Survival Tour (USA, Canada, Trinidad/Tobago, Bahamas, Gabon)


            	MaySep 1980: Uprising Tour (Switzerland, Germany, France, Norway, Sweden, Denmark, Belgium, Netherlands, Italy, Spain, Ireland, England, Scotland, Wales, USA)

          


          


          Awards and honours
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            	1976: Band of the Year ( Rolling Stone)


            	June 1978: Awarded the Peace Medal of the Third World from the United Nations


            	February 1981: Awarded Jamaica's third highest honour, the Jamaican Order of Merit


            	March 1994: Inducted into the Rock and Roll Hall of Fame


            	1999: Album of the Century for Exodus ( Time Magazine)


            	February 2001: A star on the Hollywood Walk of Fame


            	February 2001: Awarded Grammy Lifetime Achievement Award


            	2004: Rolling Stone Magazine ranked him #11 on their list of the 100 Greatest Artists of All Time.


            	"One Love" named song of the millennium by The BBC


            	Voted as one of the greatest lyricists of all time by a BBC poll.


            	2006 A plaque dedicated to him by Nubian Jak community trust and supported by Her Majesties Foreign Office.

          


          


          Film adaptation


          In February 2008, director Martin Scorsese announced his intention to produce a documentary movie on Marley. The film is set to be released on February 6, 2010, on what would have been Marley's 65th birthday. Recently, however, Scorsese dropped out due to scheduling problems. He is being replaced by Jonathan Demme.


          In March 2008, The Weinstein Company announced its plans to produce a biopic of Bob Marley, based on the book No Woman No Cry: My Life With Bob Marley by Rita Marley. Rudy Langlais will produce the script by Lizzie Borden and Rita Marley will exec produce.
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          Bodyline, also known as fast leg theory, was a cricketing tactic devised by the English cricket team for their 193233 Ashes tour of Australia, specifically to combat the extraordinary batting skill of Australia's Don Bradman. A Bodyline bowler deliberately aimed the cricket ball at the body of the opposing batsman, in the hope of creating legside deflections that could be caught by one of several fielders in the quadrant of the field behind square leg.


          Although several batsmen were hit during the series, as would be expected, no one was hit while a leg-theory field was set, but still it led to ill feeling between the two national teams, with the controversy eventually spilling into the diplomatic arena. Over the next two decades, several of the Laws of Cricket were changed to prevent this tactic being repeated. It should be noted, however, that the occasional short-pitched ball aimed at the batsman (a bouncer) is not and has never been illegal and is in widespread use today as a tactic. Law 42 includes: The bowling of fast short pitched balls is dangerous and unfair if the umpire at the bowler's end considers that by their repetition and taking into account their length, height and direction they are likely to inflict physical injury on the striker...'


          


          Genesis


          The Australian cricket team toured England in 1930. Australia won the five- Test series 21, with Don Bradman scoring an astounding 974 runs at a batting average of 139.14, an aggregate record that stands to this day.


          After the series, Douglas Jardinewho was later appointed England's captain for the 193233 English tour of Australiadevised a plan with Nottinghamshire captain Arthur Carr and his two fast bowlers Harold Larwood and Bill Voce to combat Bradman's extraordinary skills. At a meeting in London's Piccadilly Hotel, Jardine asked Larwood and Voce if they could bowl on leg stump and make the ball come up into the body of the batsman. The bowlers agreed they could, and that it might prove effective.


          The inspiration for the idea probably came from the former England and Surrey captain Percy Fender who when seeing Newsreel film of Bradman batting against the MCC on the 1930 tour noticed that Bradman tended to jolt to the leg side when faced with short-pitched deliveries. Bradman was known rarely if ever to play the hook shot and Fender therefore felt Bradman might be vulnerable to fast, short-pitched deliveries on the line of leg stump.


          Accompanying this bowling line would be a cordon of close fielders set on the leg side. The result was that the batsman had to choose to either take evasive action from balls aimed at his body and head, or attempt to fend the ball away with the bat, possibly giving catching chances to the close-set leg side field. A similar tactic, known as leg theory, had been employed previously, by slow bowlers such as Fred Root and Armstrong, but with more conventionally pitched and much slower deliveries. It was occasionally an effective tactic, but sometimes made for boring watching, like the modern tactic of leg-spin or left-arm bowlers bowling into the rough area of the pitch outside leg stump to restrict a batsman's scoring opportunities.


          Larwood and Voce practised the plan over the next two seasons of English county cricket, terrorising their opponents as Nottinghamshire finished near the top of the competition each year. By the time the English team left for Australia on September 17, 1932, Larwood and Voce, along with Bill Bowes from Yorkshire, had perfected their attack.


          


          English tour 193233
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          The English players first tried their tactic in a first-class tour match against an Australian XI in Melbourne on 1822 November, a game in which Jardine rested and gave the captaincy duties to his deputy Bob Wyatt. Seeing the bruising balls hit the Australian batsmen on several occasions in this game and the next angered the spectators.


          The English players and management were consistent in referring to their tactic as fast leg theory because most of them considered it to be a variant of the established  and relatively harmless  leg theory tactic. The Australian press came up with the far more evocative and inflammatory term, Bodyline (see below). The reporting of the series in England described the tactic as fast leg theory. This caused serious misunderstandings, as neither the English public nor the Board of the Marylebone Cricket Club (MCC)  the governing body of English cricket  could understand why the Australians were complaining about a commonly used tactic. They came to the conclusion that the Australian cricket authorities and public were sore losers and "squealers". Of the four fast bowlers in the tour party, Gubby Allen was a voice of dissent in the English camp, refusing to bowl short on the leg side, and writing several letters home to England critical of Jardine, although he did not express this in public in Australia. A number of other players, while maintaining a united front in public, also deplored Bodyline in private. The amateurs Bob Wyatt (the vice-captain), Freddie Brown and the Nawab of Pataudi opposed it, as did Walter Hammond and Les Ames among the professionals.


          In the Test matches, Bradman countered Bodyline by moving toward the leg side, away from the line of the ball, and cutting it into the vacant off side field. Whilst this was dubious in terms of batting technique, it seemed the best way to cope with the barrage, and Bradman averaged 56.57 in the series (an excellent average for most, but well short of his career average of 99.94), while being struck above the waist by the ball only once. His team-mates fared worse, with only Stan McCabe scoring a century.
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          Whilst successful as a tactic (England regained the Ashes with a 4-1 margin), the Australian crowds abhorred Bodyline as vicious and unsporting. Matters came to a head in the Third Test at Adelaide, when Larwood struck Australian captain Bill Woodfull above the heart, and fractured wicket-keeper Bert Oldfield's skull (although this was from a top edge off a traditional non-Bodyline ball and Oldfield admitted it was his fault). Tension and feelings ran so high that a riot was narrowly averted as police stationed themselves between the players and enraged spectators. However, at the time England were not using the Bodyline tactics. Woodfull was struck when he was bent over his bat and wicket  and not when upright as often imagined. The crowd was incensed, and popular imagination blurred, when Jardine said "Well bowled, Harold", and ordered his team to move to Bodyline positions immediately after Woodfull's injury.


          In a famous quotation, Bill Woodfull said to the England tour manager Pelham Warner, when the latter came to express his sympathy for Woodfull's injury:


          
            
              I don't want to see you, Mr Warner. There are two teams out there, one is playing cricket. The other is making no attempt to do so.

            

          


          At the end of the fourth day's play the Australian Board of Control for Cricket sent the following cable to the MCC in London:


          
            
              Bodyline bowling has assumed such proportions as to menace the best interests of the game, making protection of the body by the batsman the main consideration. This is causing intensely bitter feeling between the players, as well as injury. In our opinion it is unsportsmanlike. Unless stopped at once it is likely to upset the friendly relations existing between Australia and England.
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          Jardine however insisted his tactic was not designed to cause injury and that he was leading his team in a sportsmanlike and gentlemanly manner, arguing that it was up to the Australian batsmen to play their way out of trouble. He also secretly sent a telegram of sympathy to Bert Oldfield's wife and arranged for presents to be given to his young daughters, a gesture open to a variety of interpretations.


          The situation escalated into a diplomatic incident between the countries as the MCC  supported by the British public and still of the opinion that their fast leg theory tactic was harmless  took serious offence at being branded "unsportsmanlike" and demanded a retraction. With World War I still fresh in people's memories and the first rumblings of World War II beginning, many people saw Bodyline as fracturing an international relationship that needed to remain strong.


          Jardine, and by extension the entire English team, threatened to withdraw from the fourth and fifth Tests unless the Australian Board withdrew the accusation of unsporting behaviour. Public reaction in both England and Australia was outrage directed at the other nation. The Governor of South Australia, Alexander Hore-Ruthven, who was in England at the time, expressed his concern to British Secretary of State for Dominion Affairs James Henry Thomas that this would cause a significant impact on trade between the nations.


          The standoff was settled only when Australian Prime Minister Joseph Lyons met with members of the Australian Board and outlined to them the severe economic hardships that could be caused in Australia if the British public boycotted Australian trade. Given this understanding, the Board withdrew the allegation of unsportsmanlike behaviour two days before the fourth Test, thus saving the tour.


          The English team continued to bowl Bodyline in the remaining two Tests, but slower pitches meant the Australians, although frequently bruised, sustained no further serious injuries.


          


          In England


          Bodyline continued to be bowled occasionally in the 1933 English season  most notably by Nottinghamshire, who had Carr, Voce and Larwood in their team. This gave the English crowds their first chance to see what all the fuss was about. Ken Farnes, the Cambridge University fast bowler also bowled it in the University Match, hitting a few Oxford batsmen.


          Jardine himself had to face Bodyline bowling in a Test match. The West Indian cricket team toured England in 1933, and, in the second Test at Old Trafford, Jackie Grant, their captain, decided to try Bodyline. He had a couple of fast bowlers, Manny Martindale and Learie Constantine. Facing Bodyline tactics for the first time, England first suffered, falling to 134 for 4, with Wally Hammond being hit on the chin, though he recovered to continue his innings. Then Jardine himself faced Martindale and Constantine. Jardine never flinched. He played right back to the bouncers, standing on tiptoe, and, no doubt partly because he didn't care for the hook shot, played them with a dead bat. Whilst the Old Trafford pitch was not as suited to Bodyline as the hard Australian wickets, Martindale did take 5 for 73, but Constantine only took 1 for 55. Jardine himself made 127, his only Test century.


          In the second West Indian innings, Clark bowled Bodyline back to the West Indians, taking 2 for 64. The match in the end was drawn; it was also the highest-profile game in which Bodyline was bowled in England.


          


          Origin of the term


          Although Jack Worrall claimed that he had invented the term "Bodyline", it is more likely that it was coined by Sydney journalist Hugh Buggy who worked for The Sun in 1932, and who happened to be a colleague of Jack Fingleton. Buggy sent a telegram to his newspaper from the Test after a day's play. As a substitute for "in the line of the body" he used the term "bodyline", to keep the cost down, and the new term quickly became established.


          


          Changes to the Laws of Cricket


          As a direct consequence of the 193233 tour, the MCC introduced a new rule to the Laws of Cricket in 1935. Specifically, umpires were now given the power  and the responsibility  to intervene if they considered a bowler was deliberately aiming at a batsman with intent to injure.


          Some 25 years later, another rule was introduced banning the placement of more than two fielders in the quadrant of the field behind square leg. Although this rule was not principally intended to prevent leg theory, it diluted the potency of short-pitched leg theory, as it allowed for fewer catching positions on the leg side.


          Later law changes, under the heading of "Intimidatory Short Pitched Bowling", also restricted the number of " bouncers" which may be bowled in an over. Nevertheless, the tactic of intimidating the batsman is still used to an extent that would have been shocking in 1933, although it is less dangerous now because today's players wear helmets and generally far more protective gear. The West Indies teams of the 1980s, which regularly fielded a bowling attack comprising some of the best fast bowlers in cricket history, were perhaps the most feared exponents.


          


          Cultural impact


          Following the 193233 series, several authors  including many of the players involved  released books expressing various points of view about Bodyline. Many argued that it was a scourge on cricket and must be stamped out, while some did not see what all the fuss was about.


          The MCC asked Harold Larwood to sign an apology to them for his bowling in Australia, making his selection for England again conditional upon it. Larwood was furious at the notion, pointing out that he had been following orders from his upper-class captain, and that was where any blame should lie. Larwood never played for England again, and became vilified in his own country. In retrospect, this event is seen by many as the first step in breaking down the class distinction in English cricket. Douglas Jardine always defended his tactics and in the book he wrote about the tour, In Quest of the Ashes, described allegations that the England bowlers directed their attack with the intention of causing physical harm as stupid and patently untruthful.


          Outside the sport, there were significant consequences for Anglo-Australian relations, which remained strained, until the outbreak of World War II made cooperation paramount. Business between the two countries was adversely affected as citizens of each country displayed a preference for not buying goods manufactured in the other. Australian commerce also suffered in British colonies in Asia: the North China Daily News published a pro-Bodyline editorial, denouncing Australians as sore losers. An Australian journalist reported that several business deals in Hong Kong and Shanghai were lost by Australians because of local reactions.


          English immigrants in Australia found themselves shunned and persecuted by locals, and Australian visitors to England were treated similarly. Some years later a statue of Prince Albert in Sydney was vandalised, with an ear being knocked off and the word "BODYLINE" painted on it.


          Both before and after World War II, numerous satirical cartoons and comedy skits were written, mostly in Australia, based on events of the Bodyline tour. Generally, they poked fun at the English.


          In 1984, Australia's Network Ten produced a television miniseries titled Bodyline, dramatising the events of the 193233 English tour of Australia. It starred Gary Sweet as Don Bradman, Hugo Weaving as Douglas Jardine, Jim Holt as Harold Larwood, Rhys McConnochie as Pelham Warner and Frank Thring as Jardine's mentor Lord Harris. The series took some liberties with historical accuracy for the sake of drama, including a depiction of angry Australian fans burning a British flag at the Sydney Cricket Ground, an event which was never documented. Larwood, having emigrated to Australia in 1950 to escape ongoing vilification in England, received several threatening and obscene phone calls after the series aired. The series was widely and strongly attacked by the suriviving players for its inaccuracy and sensationalism.


          Currently, Australian film director and producer Peter Clifton is co-producing The Bloody Ashes, a film which will focus on the Bodyline series. An Australian casting agency has been commissioned for the search, while UK casting scouts are hunting for cricketing actors to play Jardine and Larwood. Clifton, who wrote the film with his long-time writing partner Michael Thomas, said the decision to search cricket clubs for the young Bradman role came after lengthy discussions with former Australian cricket captain Ian Chappell. Shooting of The Bloody Ashes is expected to commence in 2007.


          To this day, the Bodyline tour remains one of the most significant events in the history of cricket, and strong in the consciousness of many cricket followers. In a poll of cricket journalists, commentators, and players in 2004, the Bodyline tour was ranked the most important event in cricket history.


          As of 2008, the Bodyline controversy is a topic in the New South Wales Higher School Certificate as part of the preliminary (Year 11) Modern History syllabus.


          
            Retrieved from " http://en.wikipedia.org/wiki/Bodyline"
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          The body mass index (BMI), or Quetelet index, is a statistical measure of the weight of a person scaled according to height. As such, it is useful as a population measure only, and is not appropriate for diagnosing individuals. It was invented between 1830 and 1850 by the Belgian polymath Adolphe Quetelet during the course of developing "social physics".


          Body mass index is defined as the individual's body weight divided by the square of their height. The formulas universally used in medicine produce a unit of measure of kg/m2. Body mass index may be accurately calculated using either of the formulas below.


          
            
              
                	SI units

                	[image: \mathrm{BMI} = \frac{\mathit{weight} \ \mathrm{(kg)}}{\mathit{height}^2 (\mathrm{m^2})}]
              


              
                	US units

                	[image: \mathrm{BMI} = \frac{\mathit{weight} \ \mathrm{(lb)}*703}{\mathit{height}^2 (\mathrm{in^2})}]
              


              
                	[image: \mathrm{BMI} = \frac{\mathit{weight} \ \mathrm{(lb)}*4.88}{\mathit{height}^2 (\mathrm{ft^2})}]
              

            

          


          The factors for US units are more precisely 703.0696 and 4.882428.


          BMI can also be determined using a BMI chart, which displays BMI as a function of weight (horizontal axis) and height (vertical axis) using contour lines for different values of BMI or colors for different BMI categories.


          


          Usage


          As a measure, BMI became popular during the early 1950s and 60s as obesity started to become a discernible issue in prosperous Western societies. BMI provided a simple numeric measure of a person's "fatness" or "thinness", allowing health professionals to discuss over- and under-weight problems more objectively with their patients. However, BMI has become controversial because many people, including physicians, have come to rely on its apparent numerical authority for medical diagnosis, but that was never the BMI's purpose. It is meant to be used as a simple means of classifying sedentary (physically inactive) individuals with an average body composition. For these individuals, the current value settings are as follows: a BMI of 18.5 to 25 may indicate optimal weight; a BMI lower than 18.5 suggests the person is underweight while a number above 25 may indicate the person is overweight; a BMI below 17.5 may indicate the person has anorexia or a related disorder; a number above 30 suggests the person is obese (over 40, morbidly obese).


          For a fixed body shape and body density, and given height, BMI is proportional to weight. However, for a fixed body shape and body density, and given weight, BMI is inversely proportional to the square of the height. So, if all body dimensions double, and weight scales naturally with the cube of the height, then BMI doubles instead of remaining the same. This results in taller people having a reported BMI that is uncharacteristically high compared to their actual body fat levels. This anomaly is partially offset by the fact that many taller people are not just "scaled up" short people, but tend to have narrower frames in proportion to their height. It has been suggested that instead of squaring the body height (as the BMI does) or cubing the body height (as seems natural), it would be more appropriate to use an exponent of between 2.3 to 2.7.


          


          BMI Prime


          BMI Prime, a simple modification of the BMI system, is the ratio of actual BMI to upper limit BMI (currently defined at BMI 25). As defined, BMI Prime is also the ratio of body weight to upper body weight limit, calculated at BMI 25. Since it is the ratio of two separate BMI values, BMI Prime is a dimensionless number, without associated units. Individuals with BMI Prime < 0.74 are underweight; those between 0.74 and 0.99 have optimal weight; and those at 1.00 or greater are overweight. BMI Prime is useful clinically because individuals can tell, at a glance, what percentage they deviate from their upper weight limits. For instance, a person with BMI 34 has a BMI Prime of 34/25 = 1.36, and is 36% over his or her upper mass limit. In Asian populations (see International Variation section below) BMI Prime should be calculated using an upper limit BMI of 23 in the denominator instead of 25. Nonetheless, BMI Prime allows easy comparison between populations whose upper limit BMI values differ.


          


          Categories


          A frequent use of the BMI is to assess how much an individual's body weight departs from what is normal or desirable for a person of his or her height. The weight excess or deficiency may, in part, be accounted for by body fat ( adipose tissue) although other factors such as muscularity also affect BMI significantly (see discussion below and overweight). The WHO regard a BMI of less than 18.5 as underweight and may indicate malnutrition, an eating disorder, or other health problems, while a BMI greater than 25 is considered overweight and above 30 is considered obese. These ranges of BMI values are valid only as statistical categories when applied to adults, and do not predict health.


          
            
              	Category

              	BMI range - kg/m2

              	BMI Prime

              	Mass of a 1.8metres (5ft11in) person with this BMI
            


            
              	Severely underweight

              	less than 16.5

              	less than 0.60

              	under 53.5kilograms (8.42st/118lb)
            


            
              	Underweight

              	from 16.5 to 18.5

              	from 0.6 to 0.74

              	from 53.5 and 60 kilograms (8.42 and 9.45st/118 and 132lb)
            


            
              	Normal

              	from 18.5 to 25

              	from 0.74 to 1.0

              	from 60 and 81 kilograms (9.4 and 13st/130 and 180lb)
            


            
              	Overweight

              	from 25 to 30

              	from 1.0 to 1.2

              	from 81 and 97 kilograms (12.8 and 15.3st/180 and 210lb)
            


            
              	Obese Class I

              	from 30 to 35

              	from 1.2 to 1.4

              	from 97 and 113 kilograms (15.3 and 17.8st/210 and 250lb)
            


            
              	Obese Class II

              	from 35 to 40

              	from 1.4 to 1.6

              	from 113 and 130 kilograms (17.8 and 20.5st/250 and 290lb)
            


            
              	Obese Class III

              	above 40

              	above 1.6

              	above 130kilograms (20st/290lb)
            

          


          BMI Categories within the healthy range.

          Low 18.5-19.8

          Med-Lo 19.9-21.1

          Medium 21.2-22.4

          Med-Hi 22.5-23.7

          High 23.8-25.0


          The U.S. National Health and Nutrition Examination Survey of 1994 indicates that 59% of American men and 49% of women have BMIs over 25. Extreme obesity  a BMI of 40 or more  was found in 2% of the men and 4% of the women. The newest survey in 2007 indicates an continuation of the increase in BMI, 63% of Americans are overweight, with 26% now in the obese category. There are differing opinions on the threshold for being underweight in females, doctors quote anything from 18.5 to 20 as being the lowest weight, the most frequently stated being 19. A BMI nearing 15 is usually used as an indicator for starvation and the health risks involved, with a BMI <17.5 being an informal criterion for the diagnosis of anorexia nervosa.


          


          BMI-for-age


          BMI is used differently for children. It is calculated the same way as for adults, but then compared to typical values for other children of the same age. Instead of set thresholds for underweight and overweight, then, the BMI percentile allows comparison with children of the same sex and age. A BMI that is less than the 5th percentile is considered underweight and above the 95th percentile is considered overweight. Children with a BMI between the 85th and 95th percentile are considered to be at risk of becoming overweight.


          Recent studies in England have indicated that females between the ages 12 and 16 have a higher BMI than males of the same age by 1.0 kg/m on average.


          


          International variations


          These recommended distinctions along the linear scale may vary from time to time and country to country, making global, longitudinal surveys problematic. In 1998, the U.S. National Institutes of Health brought U.S. definitions into line with World Health Organization guidelines, lowering the normal/overweight cut-off from BMI 27.8 to BMI 25. This had the effect of redefining approximately 30 million Americans, previously "technically healthy" to "technically overweight". It also recommends lowering the normal/overweight threshold for South East Asian body types to around BMI 23, and expects further revisions to emerge from clinical studies of different body types.


          In Singapore, the BMI cut-off figures were revised in 2005 with an emphasis on health risks instead of weight. Adults whose BMI is between 18.5 and 22.9 have a low risk of developing heart disease and other health problems such as diabetes. Those with a BMI between 23 and 27.4 are at moderate risk while those with a BMI of 27.5 and above are at high risk of heart disease and other health problems.


          
            
              	Category

              	BMI range - kg/m2
            


            
              	Starvation

              	less than 14.9
            


            
              	Underweight

              	from 15 to 18.4
            


            
              	Normal

              	from 18.5 to 22.9
            


            
              	Overweight

              	from 23 to 27.5
            


            
              	Obese

              	from 27.6 to 40
            


            
              	Morbidly Obese

              	greater than 40
            

          


          


          Applications


          


          Statistical device


          The Body Mass Index is generally used as a means of correlation between groups related by general mass and can serve as a vague means of estimating adiposity. The duality of the Body Mass Index is that, whilst easy-to-use as a general calculation, it is limited in how accurate and pertinent the data obtained from it can be. Generally, the Index is suitable for recognising trends within sedentary or overweight individuals because there is a smaller margin for errors.


          This general correlation is particularly useful for consensus data regarding obesity or various other conditions because it can be used to build a semi-accurate representation from which a solution can be stipulated, or the RDA for a group can be calculated. Similarly, this is becoming more and more pertinent to the growth of children, due to the majority of their exercise habits.


          The growth of children is usually documented against a BMI-measured growth chart. Obesity trends can be calculated from the difference between the child's BMI and the BMI on the chart. However, this method again falls prey to the obstacle of body composition: many children who primarily grow as endomorphs would be classed as obese despite body composition. Clinical professionals should take into account the child's body composition and defer to an appropriate technique such as densitometry e.g. Dual energy X-ray absorptiometry, also known as DEXA or DXA.


          


          Clinical practice


          BMI has been used by the WHO as the standard for recording obesity statistics since the early 1980s. In the United States, BMI is also used as a measure of underweight, owing to advocacy on behalf of those suffering with eating disorders, such as anorexia nervosa and bulimia nervosa.


          BMI can be calculated quickly and without expensive equipment. However, BMI categories do not take into account many factors such as frame size and muscularity. The categories also fail to account for varying proportions of fat, bone, cartilage, water weight, and more.


          Despite this, BMI categories are regularly regarded as a satisfactory tool for measuring whether sedentary individuals are "underweight," "overweight" or "obese" with various qualifications, such as: Individuals who are not sedentary being exempt - athletes, children, the elderly, the infirm, and individuals who are naturally endomorphic or ectomorphic (i.e., people who don't have a medium frame).


          One basic problem, especially in athletes, is that muscle is denser than fat. Some professional athletes are "overweight" or "obese" according to their BMI - unless the number at which they are considered "overweight" or "obese" is adjusted upward in some modified version of the calculation. In children and the elderly, differences in bone density and, thus, in the proportion of bone to total weight can mean the number at which these people are considered underweight should be adjusted downward.


          


          Medical underwriting


          In the United States, where medical underwriting of private health insurance plans is often used, most private health insurance providers will use a particular high BMI as a cut-off point in order to raise insurance rates for or deny insurance to higher-risk patients, thereby ostensibly reducing the cost of insurance coverage to all other subscribers in a 'normal' BMI range. The cutoff point is determined differently for every health insurance provider and different providers will have vastly different ranges of acceptability. Many will implement phased surcharges, in which the subscriber will pay an additional penalty, usually as a percentage of the monthly premium, for each arbitrary range of BMI points above a certain acceptable limit, up to a maximum BMI past which the individual will simply be denied admissibility regardless of price. This can be contrasted with group insurance policies which do not require medical underwriting and where insurance admissibility is guaranteed by virtue of being a member of the insured group, regardless of BMI or other risk factors that would likely render the individual inadmissible to an individual health plan.


          


          Limitations and shortcomings


          The medical establishment has generally acknowledged some shortcomings of BMI. Because the BMI is dependent only upon weight and height, it makes simplistic assumptions about distribution of muscle and bone mass, and thus may overestimate adiposity on those with more lean body mass (e.g. athletes) while underestimating adiposity on those with less lean body mass (e.g. the elderly). For example Lance Armstrong was classified as "overweight" when he competed in the 1993 Tour de France.


          The exponent of 2 in the denominator of the formula for BMI is arbitrary. It is meant to reduce variability in the BMI associated only with a difference in size, rather than with differences in weight relative to one's ideal weight. If taller people were simply scaled-up versions of shorter people, the appropriate exponent would be 3, as weight would increase with the cube of height. However, on average, taller people have a slimmer build relative to their height than do shorter people, and the exponent which matches the variation best is between 2 and 3. An analysis based on data gathered in the USA suggested an exponent of 2.6 would yield the best fit. The exponent 2 is used instead by convention and for simplicity.


          Some argue that the error in the BMI is significant and so pervasive that it is not generally useful in evaluation of health. Due to these limitations, body composition for athletes is often better calculated using measures of body fat, as determined by such techniques as skinfold measurements or underwater weighing and the limitations of manual measurement have also led to new, alternative methods to measure obesity, such as the body volume index. However, recent studies of American football linemen who undergo intensive weight training to increase their muscle mass show that they frequently suffer many of the same problems as people ordinarily considered obese, notably sleep apnea.


          In an analysis of 40 studies involving 250,000 people, heart patients with normal BMIs were at higher risk of death from cardiovascular disease than people whose BMIs put them in the "overweight" range (BMI 25-29.9). Patients who were underweight (BMI <20) or severely obese (BMI >35) did, however, have an increased risk of death from cardiovascular disease. The implications of this finding can be confounded by the fact that many chronic diseases, such as diabetes, can cause weight loss before the eventual death. In light of this, higher death rates among thinner people would be the expected result.


          A further limitation relates to loss of height through aging. In this situation, BMI will increase without any corresponding increase in weight.
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                Two Boeing 747-400s at Charles de Gaulle International Airport

              
            


            
              	Type

              	Wide-body jet airliner
            


            
              	Manufacturer

              	Boeing Commercial Airplanes
            


            
              	Maiden flight

              	9 February 1969
            


            
              	Introduction

              	1970 with Pan Am and TWA
            


            
              	Status

              	Active
            


            
              	Primaryusers

              	British Airways

              Japan Airlines

              Cathay Pacific

              Korean Air
            


            
              	Produced

              	1969present
            


            
              	Number built

              	1,396 as of December 2007
            


            
              	Unit cost

              	747-100 US$24 million (1967)

              747-200 $39 million (1976)

              747-300 $83 million (1982)

              747-400 $228-260 million (2007)

              747-8 $285.5-300 million (2007)
            


            
              	Variants

              	Boeing 747SP

              Boeing VC-25

              Boeing 747-400

              Boeing 747-8

              Boeing 747 LCF
            

          


          The Boeing 747, sometimes nicknamed the "Jumbo Jet", is the first widebody commercial airliner ever produced. The Boeing 747, manufactured by Boeing in the United States, is among the world's most recognizable aircraft. The original version of the 747 was two and a half times the size of the Boeing 707, one of the common large commercial aircraft of the 1960s. First flown commercially in 1970, it held the passenger capacity record for 37 years.


          The four-engine 747, produced by Boeing's Commercial Airplane unit, uses a double deck configuration for part of its length. The 747 is available in passenger, freighter and other versions. The 747's hump created by the upper deck allows for a front cargo door on freighter versions.


          The 747-400, the latest version in service, is among the fastest airliners in service with a high-subsonic cruise speed of Mach 0.85 (567 mph or 913km/h). It has an intercontinental range of 7,260 nautical miles (8,350 mi, 13,450km). The 747-400 passenger version can accommodate 416 passengers in a typical three-class layout or 524 passengers a typical two-class layout.


          The 747 was expected to become obsolete after sales of 400 units because of the development of supersonic airliners, but it has outlived many of its critics' expectations, and production passed the 1,000 mark in 1993. As of December 2007, 1,396 aircraft had been built, with 125 more in various configurations on order. The latest version of the aircraft, the 747-8, is scheduled to enter service in 2009.


          


          


          Development


          


          Background and initial design


          The 747 was conceived while air travel was increasing in the 1960s. The era of commercial jet transportation, led by the enormous popularity of the Boeing 707 and Douglas DC-8, had revolutionized long-distance travel. In 1965, Boeing lost the Heavy Logistics System (CX-HLS) competition for the development of a large military transport, which would eventually result in the Lockheed C-5 Galaxy. Boeing's design proposal was instead considered internally as a basis for a commercial airliner. Ultimately, the high-winged CX-HLS Boeing design was not used for the 747, although it may have been an influence. The development team did not use design concepts from the CX-HLS proposal other than those related to its high-bypass turbofan engine technology. Even before it lost the CX-HLS contract to Lockheed in September 1965, Boeing was pressed by Juan Trippe, president of Pan American World Airways (Pan Am), one of its most important airline customers, to build a passenger airplane more than twice the size of the 707. During this time, airport congestion, worsened by increasing numbers of passengers carried on relatively small planes, became a problem that Trippe thought could be addressed by a large new aircraft.


          In 1965, Joseph Sutter was transferred from Boeing's 737 development team to manage the studies for a new airliner, already assigned the model number 747. Developing the aircraft was such a technical and financial challenge that management was said to have "bet the company" when it started the project. The original design included a full-length double-deck fuselage with rows of eight-across seating and two aisles on the lower deck and seven-across seating and two aisles on the upper deck. However, concern over evacuation routes and limited cargo-carrying capability caused this idea to be scrapped in early 1966 in favour of a wider single deck design. Boeing agreed to deliver the first 747 to Pan Am by the end of 1969. The delivery date left 28 months to design the aircraft, which was two-thirds the normal time.


          In April 1966, Pan Am ordered twenty-five 747-100 aircraft for US$525 million. During the ceremonial 747 contract-signing banquet in Seattle on Boeing's 50th Anniversary, Juan Trippe predicted that the 747 would be "... a great weapon for peace, competing with intercontinental missiles for mankind's destiny", according to Malcolm T. Stamper, one of the senior management for the 747 program at the time. As launch customer, and because of its early involvement before placing a formal order, Pan Am was able to influence the design and development of the 747 to an extent unmatched by a single airline before or since.


          One of the principal technologies that enabled an airplane as large as the 747 to be conceived was the high-bypass turbofan engine. The engine technology was thought to be capable of delivering double the power of the earlier turbojets while consuming a third less fuel. General Electric had pioneered the concept but was committed to developing the engine for the C-5 Galaxy and did not enter the commercial market until later. Pratt & Whitney was also working on the same principle and, by late 1966, Boeing, Pan-Am and Pratt & Whitney agreed to develop a new engine, designated JT9D, to power the 747. Four of these engines were to be mounted in pods below the 747's wings.


          Safety was a high priority on a large passenger airplane such as the 747. It was designed with a new methodology called fault tree analysis, which allowed the effects of a failure of a single part to be studied to determine its impact on other systems. To address concerns about safety and flyability, the 747's design included structural redundancy, redundant hydraulic systems, quadruple main landing gear and split control surfaces.
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          At the time, it was widely thought that the 747 would eventually be superseded by supersonic transport aircraft. Boeing designed the 747 so that it could be adapted easily to carry freight and remain in production even if sales of the passenger version declined. The cockpit was, therefore, placed on a shortened upper deck so that a freight-loading door could be included in the nose cone; this design feature produced the 747's distinctive "bulge". However, the predicted obsolescence of the 747 by supersonic transports (SST), such as the Concorde, Tupolev Tu-144 and the canceled Boeing 2707, never occurred; SSTs were not widely adopted because of high fuel consumption, noise, and sonic boom restrictions.


          


          Production plant


          Because Boeing did not have a plant large enough to assemble the giant airliner, it chose to build a new one. The company considered locations in about 50 cities, and eventually decided to build the new plant some 30miles (48km) north of Seattle on a site adjoining a military base at Paine Field near Everett, Washington. It bought the 780acre (316 hectare) site in June 1966.


          Developing the 747 had been a major challenge, and building its assembly plant was also a huge undertaking. Boeing president William M. Allen asked Malcolm T. Stamper, then head of the company's turbine division, to oversee construction of the Everett factory and to start production of the 747. To level the site, more than 4 millioncubicyards (3.1 millionm) of earth had to be moved. Time was so short that the 747's full-scale mock-up was built before the factory roof above it was finished. Boeing had promised to deliver the 747 to Pan Am by 1969, which gave it less than four years to develop, build and certify. Work progressed so quickly that the plane's developers became known as "The Incredibles". The plant is the largest building by volume ever built.


          


          Development and testing


          Before the first 747 was fully assembled, testing began on many components and systems. One important test involved evacuation of 560 volunteers from a cabin mock-up via the plane's emergency chutes. The first full-scale evacuation took two and a half minutes instead of the maximum of 90 seconds mandated by the Federal Aviation Administration, and several volunteers were injured. Subsequent test evacuations achieved the 90-second goal but caused more injuries. Most problematic was evacuation from the airplane's upper deck; volunteer passengers, instead of using a conventional slide, escaped by using a harness attached to a reel.


          Boeing built an unusual training device known as "Waddell's Wagon" (named for a 747 test pilot, Jack Waddell) that consisted of a mock-up cockpit mounted on the roof of a truck. While the first 747s were still being built, the device allowed pilots to practice taxi maneuvers from a high upper-deck position.


          


          On 30 September 1968, the first 747 was rolled out of the Everett assembly building before the world's press and representatives of the 26 airlines that had ordered the plane.


          Over the following months, preparations were made for the first flight, which took place on 9 February 1969, with test pilots Jack Waddell and Brien Wygle at the controls and Jess Wallick at the flight engineer's station. Despite a minor problem with one of the flaps, the flight confirmed that the 747 handled extremely well. The plane was found to be largely immune to " Dutch roll", a phenomenon that had been a major hazard to the early swept-wing jets.


          During later stages of the flight test program, flutter testing showed that the wings suffered oscillation under certain conditions. This difficulty was partly solved by reducing the stiffness of some wing components. However, a particularly severe high-speed flutter problem was solved only by inserting depleted uranium counterweights as ballast in the outboard engine nacelles of the early 747s. This measure caused anxiety when these aircraft crashed, as did China Airlines Flight 358 at Wanli in 1991 and El Al Flight 1862 at Amsterdam in 1992.


          The flight test program was hampered by problems with the plane's JT9D engines. Difficulties included engine stalls caused by rapid movements of the throttles and distortion of the turbine casings after a short period of service. The problems delayed 747 deliveries for several months and stranded up to 20 planes at the Everett plant while they awaited engine installation. The program was further delayed when the one of five test aircraft suffered serious damage during a landing attempt at Renton Municipal Airport, site of Boeing's Renton plant. The test aircraft was being taken to have its test equipment removed and a cabin installed when pilot Ralph C. Cokely undershot the short runway and sheared off the 747's landing gear. However, these difficulties did not prevent Boeing from taking one of the test aircraft to the 28th Paris Air Show in mid-1969, where it was displayed to the general public for the first time. The 747 achieved its FAA airworthiness certificate in December 1969, making it ready for introduction into service.


          The huge cost of developing the 747 and building the Everett factory meant that Boeing had to borrow heavily from a banking syndicate. During the final months before delivery of the first airplane, the company had to repeatedly request additional funding to complete the project. Had this been refused, the Boeing's survival would have been threatened. Ultimately, the gamble succeeded, and Boeing held a monopoly in very large passenger aircraft production for many years.


          


          Entry into service


          On 15 January 1970, the American First Lady Patricia Nixon, christened Pan Am's first 747 at Dulles International Airport (later renamed Washington Dulles International Airport) in the presence of Pan Am chairman Najeeb Halaby. Instead of champagne, red, white and blue water was sprayed on the plane. The 747 entered service on 22 January 1970, on Pan Am's New YorkLondon route; the flight had been planned for the evening of 21 January, but engine overheating made the original airplane unusable. Finding a substitute delayed the flight by more than six hours to the following day.


          The 747 enjoyed a fairly smooth introduction into service, overcoming concerns that some airports would not be able to accommodate an airplane that large. Though technical problems occurred, they were relatively minor and quickly solved. After the aircraft's introduction with Pan Am, other airlines that had bought the 747 in order to stay competitive began to put their own planes into service. Boeing estimated that half of the early 747 sales were to airlines requiring the airplane's long range rather than its payload capacity. But though the 747 had the lowest potential operating cost per seat, this could only be achieved when the aircraft was fully loaded; costs per seat increased rapidly as occupancy declined. Fuel consumption for a moderately loaded 747, one with only 70 percent of its seats occupied, used more than 95 percent of the fuel needed by a fully occupied 747. High costs resulted when the large aircraft carried few passengers.


          When economic problems in the United States and other countries after the 1973 oil crisis led to reduced passenger traffic, several airlines found they did not have enough passengers to fly the 747 economically, and they replaced them with the recently introduced and smaller McDonnell Douglas DC-10 and Lockheed L-1011 trijet wide bodies (and later the twinjet 767 and A300). Having tried replacing coach seats on its 747s with piano bars in an attempt to attract more customers, American Airlines eventually relegated its 747s to cargo service and in 1983 exchanged them with Pan Am for smaller aircraft; Delta Airlines also removed its 747s from service after several years.


          International flights that bypassed traditional hub airports and landed at smaller cities became more common throughout the 1980s, and this eroded the 747's original market. However, many international carriers continued to use the 747 on Pacific routes. In Japan, 747s on domestic routes are configured to carry close to the maximum passenger capacity.


          The 747 rapidly achieved iconic status, appearing in various film productions such as the Airport series of disaster films, Air Force One and Executive Decision.


          


          Further developments


          After the initial 747-100 model, Boeing developed the higher Maximum Takeoff Weight -100B variant and higher passenger capacity -100SR (Short Range) variant. Increased maximum takeoff weight, or MTOW, can allow an aircraft to carry more fuel and have longer range. The -200 model followed, entering service in 1971. It featured more powerful engines and higher takeoff weight. Passenger, freighter and combination passenger-freighter versions were produced. The shortened 747SP (special performance) with a longer range was also developed in the mid-1970s.
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              Flight deck of 747-200
            

          


          The 747 line was further developed with the launching of the 747-300 in 1980. The -300 resulted from Boeing studies to increase the seating capacity of the 747. Solutions such as fuselage plugs and extending the upper deck over the entire length of the fuselage were rejected. The early designation of the -300 was 747SUD for "stretched upper deck" then 747-200 SUD, followed by 747EUD, before the 747-300 designation was used. The 300 model was first produced in 1983. It included a stretched upper deck (SUD), increased cruise speed and increased seating capacity. Passenger, short range and combination freighter-passenger versions were produced.


          In 1985, development of the longer range 747-400 was begun. The new variant had a new glass cockpit, which allowed for a cockpit crew of two instead of three. Development cost soared, and production delays occurred as new technologies were incorporated at the request of airlines. Insufficient workforce experience and reliance on overtime contributed to early production problems on the 747-400. The -400 entered service in 1989.


          Since the arrival of the 747-400, several stretching schemes for the 747 have been proposed. Boeing announced the larger 747-500X and -600X designs in 1996. The new variants would have cost more than $5 billion to develop, and interest was not sufficient to launch the program. Boeing offered the more modest 747X and 747X stretch derivatives in 2000 as alternatives to the Airbus A3XX. However, the 747X family was unable attract enough interest to enter production. Boeing switched from the 747X studies to pursue the Sonic Cruiser in 2001 and, after the Sonic Cruiser program was put on hold, the 787. Some of the ideas developed for the 747X were used on the 747-400ER. After several variants were proposed but later abandoned, some industry observers became skeptical of new aircraft proposals from Boeing. However, in early 2004, Boeing announced tentative plans for the 747 Advanced that were eventually adopted. Similar in nature to the 747-X, the stretched 747 Advanced used technology from the 787 to modernize the design and its systems.
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          On 14 November 2005, Boeing announced it was launching the 747 Advanced as the Boeing 747-8. Long delays in production of the Airbus A380 helped the 747-8 order book. Two Airbus customers signed additional 747-8 orders; two customers cancelled their A380 orders, and several launch customers deferred delivery or considered switching to the 747-8 and 777F aircraft.


          The 747 remained the largest passenger airliner in service until the Airbus A380 began airline service in 2007. In 1991, a record-breaking 1,087 passengers were airlifted aboard a 747 to Israel as part of Operation Solomon. The 747 was the heaviest airliner in regular service until the use of the Antonov An-124 Ruslan in 1982. The 747-400ER model regained that distinction in 2000. The Antonov An-225 cargo transport remains the world's largest aircraft by several measures (including the most accepted measures of maximum gross takeoff weight and length). The Hughes H-4 Hercules is the largest aircraft by wingspan, but it only flew once. Only two An-225 aircraft have been produced, and only one is still flying as of 2007, while the 747 and A380 are made for serial mass production.


          Some 747 aircraft have been converted for special uses. A 747-100 owned by General Electric is used as a testbed for their enginessuch as General Electric GEnx. A firefighting prototype has been constructed by Evergreen International. Eventually, the 747 may be replaced by a new design dubbed " Y3".


          


          Design


          The Boeing 747 is a large, wide-body (two-aisle) airliner with four wing-mounted engines. The wings have a high sweep angle of 37.5 degrees for a fast, efficient cruise of Mach0.84 to 0.88, depending on the variant. The sweep also allows the 747 to use existing hangars. Seating capacity is more than 366 with a 3-4-3 seat arrangement (a cross section of 3 seats, an aisle, 4 seats, another aisle, and 3 seats) in economy class and a 2-3-2 arrangement in first class on the main deck. The upper deck has a 3-3 seat arrangement in economy class and a 2-2 arrangement in first class.
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          Raised above the main deck, the cockpit creates a hump. The raised cockpit is to allow front loading of cargo on freight variants. The upper deck behind the cockpit provides space for a lounge or extra seating. The "stretched upper deck" became available as an option on the 747-100B variant and later as standard on the 747-300.


          The 747's maximum takeoff weight ranges from 735,000pounds (333,400kg) for the -100 to 970,000lb (439,985kg) for the -8. Its range has increased from 5,300nautical miles (6,100mi, 9,800km) on the -100 to 8,000nmi (9,200mi, 14,815km) on the -8I.


          The 747 has multiple structural redundancy including four redundant hydraulic systems and four main landing gears with 16 wheels, which provide a good spread of support on the ground and safety in case of tire blow-outs. The redundant main gear allows for landing on two opposing landing gears if the others do not function properly. In addition, the 747 has split control surfaces and sophisticated triple-slotted flaps that minimize landing speeds and allow the plane to use standard-length runways. For transportation of spare engines, early 747s could accommodate a non-functioning fifth-pod engine under the port wing of the aircraft between the nearest functioning engine and the fuselage.


          


          Variants


          The 747-100 was the original variant launched in 1966. The 747-200 soon followed, with an order in 1968. The 747-300 was launched in 1980 and was followed in 1985 by the 747-400. Lastly, the 747-8 was announced in 2005. Several versions of each variant have been produced. Many of the early variants were in production simultaneously.
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          747-100
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          The first 747-100s were built with six upper-deck windows (three per side) to accommodate upstairs lounge areas. Later, as airlines began to use the upper-deck for premium passenger seating instead of lounge space, Boeing offered a 10-window upper deck as an option. Some -100s were retrofitted with the new configuration.


          A 747-100B version, which has a stronger airframe and undercarriage design as well as an increased maximum takeoff weight (MTOW) of 750,000pounds (340,000kg) was offered. The 747-100B was delivered only to Iran Air and Saudia (now Saudi Arabian Airlines). Optional engine models were offered by Rolls-Royce ( RB211) and GE ( CF6), but only the Rolls-Royce option was ordered by Saudia.


          No freighter version of this model was developed by Boeing. However, 747-100s have been converted to freighters. A total of 250 -100s (all versions, including the 747SP) were produced; the last one was delivered in 1986. Of these, 167 were 747-100, 45 were SP, 29 were SR, and 9 were 100B.
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          747-100SR


          


          Responding to requests from Japanese airlines, Boeing developed the 747-100SR as a "short range" variant of the 747-100. The SR has a lower fuel capacity but can carry more passengers, up to 498 in early versions and more than 550 in later models, because of increased economy class seating. The 747SR has a modified body structure to accommodate the added stress accumulated from a greater number of takeoffs and landings. The -100SR entered service with Japan Airlines (then Japan Air Lines) on 7 October 1973. Later, short range versions of the -100B and the -300 were also developed. The SR airplanes are used primarily on domestic flights in Japan.


          Two 747-100B/SRs were delivered to Japan Airlines (JAL) with a stretched upper deck to accommodate more passengers. This modification is known as the "SUD" (stretched upper deck).


          All Nippon Airways (ANA) operated 747SRs on domestic Japanese routes with 455 or 456 seats but retired the last aircraft on 10 March 2006. JAL operated the 747-100B/SR/SUD variant with 563 seats on domestic routes, and retired these planes in the third quarter of 2006. JAL and JALways have operated the -300SRs on domestic leisure routes and to other parts of Asia.
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          747SP
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          The 747SP is 48feet and fourinches shorter than the 747-100. Apart from the planned 747-8, the SP is the only 747 with a fuselage of modified length. Fuselage sections were eliminated fore and aft of the wing, and the centre section of the fuselage was redesigned. Single-slotted flaps replaced the complex triple-slotted Fowler flaps of the 100 series. The under-wing "canoes", which housed the flap mechanisms on full-size 747s, were eliminated entirely on the SP. The 747SP, compared to earlier variants, had a tapering of the aft upper fuselage into the empennage, a double hinged rudder, and longer vertical and horizontal stabilizers.


          The Boeing 747SP was granted a supplemental certificate on 4 February 1976 and entered service with Pan American World Airways, the launch customer, that same year.


          A total of forty-five 747SPs were built. The 44th 747SP was delivered on 30 August 1982. Boeing re-opened the 747SP production line to build one last 747SP five years later in 1987 for an order by the United Arab Emirates government.


          As of August 2007, 17 Boeing 747SP aircraft were in service with Iran Air (3), Saudi Arabian Airlines (1), Syrian Arab Airlines (2) and as executive versions. NASA's Dryden Flight Research Centre has one modified for the SOFIA experiment.
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          747-200


          The 747-200 has more powerful engines, higher takeoff weights (MTOW), and range than the -100. A few early -200s retained the three-window configuration of the -100 on the upper deck, but most were built with a 10-window configuration on each side.
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          Several versions in addition to the -200 were produced. The 747-200B is an improved version of the 747-200, with increased fuel capacity and more powerful engines; it first entered service in February 1971. The -200B aircraft has a full load range of about 6,857nmi (12,700km). The 747-200F is the freighter version of the -200 model. It could be fitted with or without a side cargo door. It has a capacity of 105tons (95.3 tonnes) and a MTOW of up to 833,000lb (378,000 kg). It entered first service in 1972 with Lufthansa. The 747-200C Convertible is a version that can be converted between a passenger and a freighter or used in mixed configurations. The seats are removable, and the model has a nose cargo door. The -200C could be fitted with an optional side cargo door on the main deck.


          The 747-200M is a combination version that has a side cargo door on the main deck and can carry freight in the rear section of the main deck. A removable partition on the main deck separates the cargo area at the rear from the passengers at the front. This model can carry up to 238 passengers in a 3-class configuration if cargo is carried on the main deck. The model is also known as the 747-200 Combi. As on the -100, a stretched upper deck (SUD) modification was later offered. A total of 10 converted 747-200s were operated by KLM. UTA French Airlines also had two of these aircraft converted.


          A total of 393 of the -200 versions had been built when production ended in 1991. Of these, 225 were 747-200s, 73 were 747-200F, 13 were 747-200C, 78 were 747-200M, and 4 were military.
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          747-300
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          The differences between the -300 and the -200 include a lengthened upper deck with two new emergency exit doors and an optional flight-crew rest area immediately aft of the flight deck. Compared to the -200, the upper deck is 23feet 4inches longer (7.11m) that the -200. A new straight stairway to the upper deck instead of a spiral staircase is another difference between the -300 and earlier variants. The staircase creates room below and above for more seats. With minor aerodynamic changes, Boeing increased the cruise speed of the -300 to Mach0.85 from Mach0.84 on the -100/-200. The -300 features the same takeoff weight. Two of the three engine choices from the -200 were unchanged in the -300, but the General Electric CF6-80C2B1 was offered instead of the CF6-50E2 offered on the -200.


          The 747-300 name, which was proposed for a variant that was never launched, was revived for this new version, which was introduced in 1980. Swissair ordered the first 747-300 on 11 June 1980. The 747-300 first flew on 5 October 1982. Swissair was the first customer to accept delivery on 23 March 1983.


          In addition to the passenger version, other versions were available. The 747-300M has cargo capacity in the rear portion of the main deck similar to the -200M, but with the stretched upper deck it can carry more passengers. The 747-300SR is a short range version to meet the need for a high-capacity domestic model. Japan Airlines operated such aircraft with more than 600 seats on the OkinawaTokyo route and elsewhere. Boeing never launched a newly built freighter version of the 747-300, but it modified used passenger -300 models into freighters starting in 2000.


          A total of 81 aircraft were ordered, 56 for passenger use, 21 -300M and 4 -300SR versions. The 747-300 was soon superseded by the launch of the more advanced 747-400 in 1985, just two years after the -300 entered service. The last 747-300 was delivered in September 1990 to Sabena.
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          747-400
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          The 747-400 is an improved model with increased range. It has wing-tip extensions of 6feet (1.8m), winglets of 6feet (1.8m), and a new glass cockpit designed for a flight crew of two instead of three. The use of electronics reduced the number of dials, gauges, and knobs from 971 to 365. It has tail fuel tanks, revised engines, and a new interior. The longer range was used by some airlines to bypass traditional fuel stops, such as Anchorage. The -400 was offered in passenger (400), freighter (400F), combi (400C), domestic (400D), extended range passenger (400ER) and extended range freighter (400ERF) versions. The freighter version does not have an extended upper deck. The 747-400D was built for short range operations and does not include winglets, but these can be retrofitted.


          The passenger version first entered service in February 1989 with Northwest Airlines on the Minneapolis to Phoenix route. The combi version entered service in September 1989 with KLM. The freighter version entered service in November 1993 with Cargolux. The 747-400ERF entered service in October 2002, and the 747-400ER entered service the following month with Qantas, the only airline ever to order the passenger version.


          The last passenger version of the 747-400 was delivered in April 2005. Boeing announced in March 2007 that it had no plans to produce further passenger versions of the -400. However, orders for 36 -400F and -400ERF freighters were already in place at the time of the announcement.


          In October 2007, a total of 670 of the 747-400 series aircraft had been delivered. At various times, the largest 747-400 operator has been Singapore Airlines, Japan Airlines, and British Airways.
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          747 LCF Dreamlifter
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          The 747-400 Large Cargo Freighter or Dreamlifter (originally called the 747 Large Cargo Freighter or LCF) is a Boeing-designed modification of existing 747-400s to a larger configuration to ferry Boeing 787 sub-assemblies to the Boeing plant in Everett, Washington, for final assembly. Evergreen Aviation Technologies Corporation is completing modifications of 747-400s into Dreamlifters in Taiwan. The aircraft flew for the first time on 9 September 2006. The Dreamlifter's only intended purpose is to transport sub-assemblies for the Boeing 787. The aircraft is certified to carry only essential crew and not passengers. Two aircraft have been built, and two more are on order.
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          747-8


          Boeing announced a new 747 variant, the 747-8 (referred to as the 747 Advanced prior to launch) on November 14, 2005, which will use same engine and cockpit technology as the 787 (It was decided to call it the 747-8 because of the technology it will share with the 787 Dreamliner.) Plans call for the new design to be quieter, more economical and more environmentally friendly. The 747-8 is stretched to add more payload capacity. This involves lengthening from 232 to 251feet (70.8 to 76.4m), surpassing the Airbus A340-600 to become the world's longest airliner.


          


          The passenger version, dubbed 747-8 Intercontinental or 747-8I, will be able to carry up to 467 passengers in a 3-class configuration and fly more than 8,000 nmi to (14,815km) at Mach 0.855. As a derivative of the already common 747-400, the 747-8 has the economic benefit of similar training and interchangeable parts. The 747-8I is scheduled to enter service in 2010.


          Also offered is the 747-8 Freighter or 747-8F, which derives from the 747-400ERF. The 747-8F is 251feet (76.4m) long and can accommodate 154tons (140 tonnes) of cargo. To aid loading and unloading, it features an overhead nose-door. It has 16 percent more payload capacity than the 747-400F and can hold seven additional standard air cargo containers. The 747-8F is scheduled to enter service in 2009.


          As of December 2007, there were 78 firm orders for the Boeing 747-8F, from Cathay Pacific (10), Atlas Air (12), Nippon Cargo Airlines (14), Cargolux (13), Emirates SkyCargo (10), Volga-Dnepr (5), Guggenheim Aviation Partners (4) and Korean Air (5). A total of 25 firm orders had been placed for the Boeing 747-8I; of these, 5 were from Boeing Business Jet and 20 from Lufthansa.


          


          Government and military variants
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            	C-19  The U.S. Air Force gave this designation to the 747-100s used by some U.S. airlines and modified for use in the Civil Reserve Airlift Fleet.


            	VC-25  This aircraft is the U.S. Air Force Very Important Person (VIP) version of the 747-200B. The U.S. Air Force operates two of them in VIP configuration as the VC-25A. Tail numbers 28000 and 29000 are popularly known as Air Force One, which is technically the air-traffic call sign for any United States Air Force aircraft carrying the U.S. President. Although based on the 747-200B design, they contain many of the innovations introduced on the 747-400, such as an updated flight deck and engines. Partially completed aircraft from Everett, Washington, were flown to Wichita, Kansas, for final assembly, in contrast with civilian aircraft, which are completed in Everett.


            	E-4B  Formerly known as the National Emergency Airborne Command Post (referred to colloquially as "Kneecap"), this aircraft is now referred to as the National Airborne Operations Centre (NAOC).


            	YAL-1  This is the experimental Airborne Laser, a component of the National Missile Defense plan.


            	Shuttle Carrier Aircraft  Two 747s were modified to carry the Space Shuttle. One is a 747-100 (N905NA), acquired in 1974 from American Airlines; the other is a 747-100SR (N911NA), acquired from Japan Airlines in 1988. It first carried a shuttle in 1991.


            	A number of other governments also use the 747 as a VIP transport, including Bahrain, Brunei, India, Iran, Japan, Kuwait, Oman, Pakistan, Qatar, Saudi Arabia and United Arab Emirates. Several new Boeing 747-8s have been ordered by Boeing Business Jet for conversion to VIP transport for several unidentified customers.


            	C-33  This aircraft was a proposed U.S. military version of the 747-400 intended to augment the C-17 fleet. The plan was canceled in favour of additional C-17 military transports.


            	KC-33A  A proposed 747 was also adapted as an aerial refueling tanker and was bid against the DC-10-30 during the 1970s Advanced Cargo Transport Aircraft (ACTA) program that produced the KC-10A Extender. Before the Khomeini-led revolution, Iran bought four 747-100 aircraft with air-refueling boom conversions to support a fleet of F-4 Phantoms. It is unknown whether these aircraft remain usable as tankers. Since then, other proposals have emerged for adaptation of later 747-400 aircraft for this role.


            	747 CMCA  This variant was considered by the U.S. Air Force as a Cruise Missile Carrier Aircraft during the development of the B-1 Lancer strategic bomber. It would have been equipped with 50 to 100 AGM-86 ALCM cruise missiles on rotary launchers. This plan was abandoned in favour of more conventional strategic bombers.

          


          


          Undeveloped variants


          Boeing has studied a number of 747 variants that have not gone beyond the concept stage.
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          747-300 Trijet


          During the 1970s, Boeing studied the development of a shorter body, three-engined 747 to compete with the smaller Lockheed L-1011 TriStar and McDonnell Douglas DC-10, which had lower trip costs than the 747SP. The 747-300 Trijet would have had more payload, range and passenger capacity. The centre engine would have been fitted in the tail with an S-duct intake similar to the L-1011's. However, engineering studies showed that a time-consuming and costly redesign of the 747 wing would be necessary.
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          747-500X, -600X and -700X


          Boeing announced the 747-500X and -600X at the 1996 Farnborough Air Show. The proposed models would have combined the 747's fuselage with a new 251ft (77m) span wing derived from the 777. Other changes included adding more powerful engines and increasing the number of tires from two to four on the nose landing gear and from 16 to 20 on the main landing gear.


          The 747-500X concept featured an 18ft (5.5m) stretch to 250ft (76.2m) long, and the aircraft was to carry 462 passengers over a range up to 8,700nautical miles (10,000mi, 16,100km), with a gross weight of over 1.0 Mlb (450 Mg). The 747-600X concept featured a greater stretch to 279ft (85m) with seating for 548 passengers, a range of up to 7,700nmi (8,900mi, 14,300km), and a gross weight of 1.2Mlb (540Mg). A third study concept, the 747-700X, would have combined the wing of the 747-600X with a widened fuselage, allowing it to carry 650 passengers over the same range as a 747-400. The cost of the changes from previous 747 models, in particular the new wing for the 747-500X and -600X, was estimated to be more than $5 billion. Boeing was not able to attract enough interest to launch the aircraft.
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          747X and 747X Stretch


          As Airbus progressed with its A3XX study, Boeing in 2000 offered the market a 747 derivative as an alternative. This was a more modest proposal than the previous -500X and -600X that would retain the 747's overall wing design and add a segment at the root, increasing the span to 229ft (70m). Power would have been supplied by either the Engine Alliance GP7172 or the Rolls-Royce Trent 600, which were also proposed for the 767-400ERX. A new flight deck based on the 777's would be used. The 747X aircraft was to carry 430 passengers over ranges of up to 8,700nmi (10,000mi, 16,100km). The 747X Stretch would be extended to 263ft (80.2m) long, allowing it to carry 500 passengers over ranges of up to 9,000miles (7,800nmi, 14,500km). Both would feature an interior based on the 777's signature architecture. Freighter versions of the 747X and 747X Stretch were also studied.


          Like its predecessor, the 747X family was unable to garner enough interest to justify production, and it was shelved along with the 767-400ERX in March 2001, when Boeing announced the Sonic Cruiser concept. Though the 747X design was less costly than the 747-500X and -600X, it was criticized for not offering a sufficient advance from the existing 747-400. The 747X did not make it beyond the drawing board, but the 747-400X being developed concurrently moved into production to become the 747-400ER.
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          747-400XQLR


          After the end of the 747X program, Boeing continued to study improvements that could be made to the 747. The 747-400XQLR (Quiet Long Range) was meant to have an increased range of 7,980nmi (9,200mi, 14,800km), with improvements to improve efficiency and reduce noise. Improvements studied included raked wingtips similar to those used on the 767-400ER and a sawtooth engine nacelle for noise reduction. Although the 747-400XQLR did not move to production, many of its features were used for the 747 Advanced, which has now been launched as the 747-8.


          


          Specifications


          
            
              	Measurement

              	747-100

              	747-200B

              	747-300

              	747-400

              747-400ER

              	747-8I
            


            
              	Cockpit Crew

              	Three

              	Two
            


            
              	Typical Seating capacity

              	452 (2-class)

              366 (3-class)

              	524 (2-class)

              416 (3-class)

              	467 (3-class)
            


            
              	Length

              	231 ft 10 in (70.6m)

              	250ft 8in (76.4m)
            


            
              	Wingspan

              	195ft 8in (59.6m)

              	211ft 5in (64.4m)

              	224ft 9in (68.5m)
            


            
              	Height

              	63ft 5in (19.3m)

              	63ft 8in (19.4m)

              	63ft 6in (19.4m)
            


            
              	Weight empty

              	358,000 lb

              (162,400kg)

              	383,000lb

              (174,000kg)

              	392,800lb

              (178,100kg)

              	393,263lb

              (178,756kg)

              ER: 406,900lb

              (184,600kg)

              	410,000lb

              (185,972kg)
            


            
              	Maximum takeoff weight

              	735,000lb

              (333,390kg)

              	833,000lb

              (377,842kg)

              	875,000lb

              (396,890kg)

              ER: 910,000lb

              (412,775kg)

              	970,000lb

              (439,985kg)
            


            
              	Cruising speed

              (at 35,000ft altitude)

              	Mach 0.84

              (555 mph, 895km/h, 481 knots )

              	Mach 0.85

              (567mph, 913km/h, 487kt)

              ER: Mach 0.855

              (570mph, 918km/h, 493kt)

              	Mach 0.855

              (570mph, 918km/h, 493kt)
            


            
              	Maximum speed

              	Mach 0.89

              (587mph, 945km/h, 510kt)

              	Mach 0.92

              (608mph, 977km/h, 527kt)

              	
            


            
              	Takeoff run at MTOW

              	10,466ft (3,190m)

              	10,893ft (3,320m)

              	9,902ft (3,018m)

              ER: 10,138ft (3,090m)

              	10,138ft (3,090m)
            


            
              	Range fully loaded

              	5,300 nmi

              (9,800km)

              	6,850nmi

              (12,700km)

              	6,700nmi

              (12,400km)

              	7,260nmi

              (13,450km)

              ER: 7,670nmi

              (14,205km)

              	8,000nmi

              (14,815km)
            


            
              	Max. fuel capacity

              	48,445 U.S. gal

              (183,380L)

              	52,410 U.S. gal (199,158L)

              	57,285 U.S. gal

              (216,840L)

              ER: 63,705 U.S. gal

              (241,140L)

              	64,225 U.S. gal

              (243,120L)
            


            
              	Engine models (x 4)

              	PW JT9D-7A

              RR RB211-524B2

              	PW JT9D-7R4G2

              GE CF6-50E2

              RR RB211-524D4

              	PW JT9D-7R4G2

              GE CF6-80C2B1

              RR RB211-524D4

              	PW 4062

              GE CF6-80C2B5F

              RR RB211-524G/H

              ER: GE CF6-80C2B5F

              	GEnx-2B67
            


            
              	Engine thrust (per engine)

              	PW 46,500 lbf

              (207 kN)

              RR 50,100lbf

              (223kN)

              	PW 54,750lbf (244kN)

              GE 52,500lbf (234 kN)

              RR 53,000lbf

              (236kN)

              	PW 54,750lbf

              (244kN)

              GE 55,640lbf

              (247kN)

              RR 53,000lbf (236kN)

              	PW 63,300lbf (282kN)

              GE 62,100lbf (276 kN)

              RR 59,500/60,600lbf (265/270kN)

              ER: GE 62,100lbf

              (276kN)

              	66,500lbf

              (296kN)
            

          


          Sources: 747 specifications, 747 airport report


          The 747 parasitic drag, CDP, is 0.022, and the wing area is 5,500square feet (511m), so that f equals about 121ft or 11.2m. The parasitic drag is given by  f air v in which f is the product of drag coefficient CDp and the wing area.


          


          Deliveries


          
            
              	2008

              	2007

              	2006

              	2005

              	2004

              	2003

              	2002

              	2001

              	2000

              	1999

              	1998

              	1997

              	1996

              	1995

              	1994

              	1993

              	1992

              	1991

              	1990

              	1989
            


            
              	-

              	16

              	14

              	13

              	15

              	19

              	27

              	31

              	25

              	47

              	53

              	39

              	26

              	25

              	40

              	56

              	61

              	64

              	70

              	45
            


            
              	1988

              	1987

              	1986

              	1985

              	1984

              	1983

              	1982

              	1981

              	1980

              	1979

              	1978

              	1977

              	1976

              	1975

              	1974

              	1973

              	1972

              	1971

              	1970

              	1969
            


            
              	24

              	23

              	35

              	24

              	16

              	22

              	26

              	53

              	73

              	67

              	32

              	20

              	27

              	21

              	22

              	30

              	30

              	69

              	92

              	4
            

          


          
            	Last updated: 17 January 2008

          


          


          Out of service 747 aircraft


          
            [image: While later versions are still in production, earlier variants have been retired. This Continental Airlines 747-200 at the Mojave Airport, has been cut up for scrap.]

            
              While later versions are still in production, earlier variants have been retired. This Continental Airlines 747-200 at the Mojave Airport, has been cut up for scrap.
            

          


          As increasing numbers of "classic" 747-100 and 747-200 series aircraft have been retired although some have found their way into museums. The City of Everett, the first 747 and prototype is at the Museum of Flight, Seattle, Washington, USA where it is sometimes leased to Boeing for test purposes. Other 747 in museums include those at the National Aviation Theme Park Aviodrome, Lelystad, Netherlands; the Qantas Founders Outback Museum, Longreach, Queensland, Australia; Rand Airport, Johannesburg, South Africa; Technik Museum Speyer, Speyer, Germany; Muse de l'Air et de l'Espace, Paris, France; Tehran Aerospace Exhibition, Tehran, Iran; Jeongseok Aviation Centre, Jeju, South Korea, and the National Air and Space Museum, Washington, D.C.


          


          Incidents


          As of May 2007, a total of 45 hull-loss accidents involving 747s had occurred, and these had caused 3,707 fatalities.


          Very few crashes have been attributed to design flaws of the 747. The Tenerife disaster resulted from pilot error, air traffic control (ATC) error and communications failure, while the Japan Airlines Flight 123 crash stemmed from improper aircraft repair. United Airlines Flight 811, which suffered an explosive decompression mid-flight on 24 February 1989, led the National Transportation Safety Board (NTSB) to issue a recommendation that 747-200 cargo doors similar to those on the Flight 811 aircraft be modified. TWA Flight 800, a 747-100 that exploded in midair on 17 July 1996, led the Federal Aviation Administration to propose a rule requiring installation of an inerting system in the centre fuel tank of most large aircraft.


          
            Retrieved from " http://en.wikipedia.org/wiki/Boeing_747"
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                Boeing 777-200 of United Airlines, the launch customer of the 777

              
            


            
              	Type

              	Airliner
            


            
              	Manufacturer

              	Boeing Commercial Airplanes
            


            
              	Maiden flight

              	June 12, 1994
            


            
              	Introduction

              	June 7, 1995 with United Airlines
            


            
              	Primaryusers

              	Singapore Airlines

              Air France-KLM

              Emirates Airline

              United Airlines
            


            
              	Produced

              	1993 - Present
            


            
              	Number built

              	672 as of October 2007
            


            
              	Unit cost

              	US$187.5-253 million
            

          


          The Boeing 777 is an American long-range, wide-body twin-engine airliner built by Boeing Commercial Airplanes. The world's largest twinjet and commonly referred to as the Triple Seven, it can carry between 301 and 368 passengers in a three-class configuration and has a range from 5,235 to 9,450 nautical miles (9,695 to 17,500km). Distinguishing features of the 777 include the six wheels on each main landing gear, its circular fuselage cross section, the largest diameter turbofan engines of any aircraft, the pronounced "neck" aft of the cockpit, and the blade-like tail cone.


          Singapore Airlines is the largest operator of the Boeing 777 family with 69 in service (46 are the 777-200ER variant, 12 are 777-300s, and 11 are 777-300ERs with 8 on firm order and 13 more on option). As of November 2007, 53 customers have placed orders totaling over 1,000 777s.


          Direct market competitors to the 777 are the Airbus A330-300, A340, and some models of the currently under development A350 XWB. The 777 may eventually be replaced by a new product family, the Y3, which would draw upon technologies from the 787. The Y3 may also replace the 747 series.


          


          Development


          


          Background


          In the 1970s, Boeing unveiled new models: the twin-engine 757 to replace the venerable 727, the twin-engine 767 to challenge the Airbus A300, and a trijet 777 concept to compete with the DC-10 and the Lockheed L-1011 TriStar. Based on a re-winged 767 design, the 275 seat 777 was to be offered in two variants: a 2,700 nautical miles (5,000km) transcontinental and an 4,320nmi (8,000km) intercontinental.


          The twinjets were a big success, due in part to the 1980s ETOPS regulations. However the trijet 777 was cancelled (much like the trijet concept of the Boeing 757) in part because of the complexities of a trijet design and the absence of a 40,000lbf (178 kN) engine. The cancellation left Boeing with a huge size and range gap in its product line between the 767-300ER and the 747-400. The DC-10 and L-1011, which entered service in early 1970s, were also due for replacement. In the meantime, Airbus developed the A340 to fulfill that requirement and to compete with Boeing.


          


          Design phase


          
            [image: El Al 777-200]

            
              El Al 777-200
            

          


          In the mid-1980s Boeing produced proposals for an enlarged 767, dubbed 767X. There were also a number of in-house designations for proposals, of which the 763-246 was one internal designation that was mentioned in public. The 767X had a longer fuselage and larger wings than the existing 767, and seated about 340 passengers with a maximum range of 7,300 nautical miles (13,500 kilometers). The airlines were unimpressed with the 767X: they wanted short to intercontinental range capability, a bigger cabin cross section, a fully flexible cabin configuration and an operating cost lower than any 767 stretch. By 1988 Boeing realized that the only answer was a new design, the 777 twinjet.


          Designing of the 777 was different from previous Boeing jetliners. For the first time, eight major airlines ( Cathay Pacific, American, Delta, ANA, BA, JAL, Qantas, and United) had a role in the development of the plane as part of a "Working Together" collaborative model employed for the 777 project.


          
            [image: A 777-300ER of Singapore Airlines, the world's largest operator of the 777]

            
              A 777-300ER of Singapore Airlines, the world's largest operator of the 777
            

          


          At the first "Working Together" meeting in January 1990, a 23-page questionnaire was distributed to the airlines, asking each what it wanted in the new design. By March 1990 a basic design for the 767X had been decided upon; a cabin cross-section close to the 747s, 325 passengers, fly-by-wire controls, glass cockpit, flexible interior, and 10% better seat-mile costs than the A330 and MD-11. ETOPS was also a priority for United Airlines.


          All software, whether produced internally to Boeing or externally, was to be written in Ada. The bulk of the work was undertaken by Honeywell who developed a Airplane Information Management System (AIMS). This handles the flight and navigation displays, systems monitoring and data acquisition (eg flight data acquisition).


          United's replacement program for its aging DC-10s became a focus for Boeing's designs. The new aircraft needed to be capable for flying three different routes; Chicago to Hawaii, Chicago to Europe and non-stop from the hot and high Denver to Hawaii.


          In October 1990, United Airlines became the launch customer when it placed an order for 34 Pratt & Whitney-powered 777s with options on a further 34. Production of the first aircraft began in January 1993 at Boeing's Everett plant near Seattle. In the same month, the 767X was officially renamed the 777, and a team of United 777 developers joined other airline teams and the Boeing team at the Boeing Everett Factory. Divided into 240 design teams of up to 40 members, working on individual components of the aircraft, almost 1,500 design issues were addressed.


          The 777 was the first commercial aircraft to be designed entirely on computer. Everything was created on a 3D CAD software system known as CATIA, sourced from Dassault Systemes. This allowed a virtual 777 to be assembled, in simulation, to check for interferences and to verify proper fit of the many thousands of parts before costly physical prototypes were manufactured. Boeing was not totally convinced of the abilities of the program, and built a mock-up of the nose section to test the results. It was so successful that all further mock-ups were canceled.


          


          Into production


          The 777 included substantial international content, to be exceeded only by the 787. International contributors included Mitsubishi Heavy Industries and Kawasaki Heavy Industries (fuselage panels), Fuji Heavy Industries, Ltd. (centre wing section), Hawker De Havilland ( elevators), ASTA ( rudder) and Ilyushin (jointly designed overhead baggage compartment).


          On April 9, 1994 the first 777, WA001, was rolled out in a series of fifteen ceremonies held during the day to accommodate the 100,000 invited guests. First flight took place on June 14, 1994, piloted by 777 Chief Test Pilot John E. Cashman, marking the start of an eleven month flight test program more extensive than that seen on any previous Boeing model.


          On May 15, 1995 Boeing delivered the first 777, aircraft WA006, to United Airlines. The FAA awarded 180 minute ETOPS clearance ("ETOPS-180") for PW4074 engined 777-200s on May 30, 1995, making the 777 the first aircraft to carry an ETOPS-180 rating at its entry into service. The 777's first commercial flight took place on June 7, 1995 from London's Heathrow Airport to Washington Dulles Airport. The development, testing, and delivery of the 777 was the subject of the documentary series, "21st century Jet: The Building of the 777."


          Due to rising fuel costs, airlines began looking at the Boeing 777 as a fuel-efficient alternative compared to other widebody jets. With modern engines, having extremely low failure rates (as seen in the ETOPS certification of most twinjets) and increased power output, four engines are no longer necessary except for very large aircraft such as the Airbus A380 or Boeing 747.


          Singapore Airlines is the largest operator of the Boeing 777 family with 68 in service, of which 46 are of the 777-200ER variant, 12 are 777-300s and 10 are 777-300ERs. Another 9 777-300ERs are on firm order, with 13 more on option. Although Singapore Airlines is the largest customer, Emirates Airline is set to become the largest customer of the Boeing 777 when it will have 95 Boeing 777s in its fleet by 2010, in which 54 will be 777-300ERs. At the moment, Emirates Airline has 53 Boeing 777s in their fleet, of which 31 are Boeing 777-300ERs (with 23 on order), 12 Boeing 777-300s, 1 Boeing 777-200LR, 6 Boeing 777-200ERs, and 3 Boeing 777-200s.


          


          Design


          
            [image: Cockpit of United Airlines 777]

            
              Cockpit of United Airlines 777
            

          


          Boeing employed advanced technologies in the 777. These features included:


          
            	Honeywell LCD glass cockpit flight displays


            	Fully digital fly-by-wire flight controls with emergency manual reversion


            	Fully software-configurable avionics


            	Electronic flight bag


            	Lighter design including use of composites (12% by weight)


            	Fibre optic avionics network


            	The largest and most powerful turbofan engines on a commercial airliner with a 128inch (3.25m) fan diameter on the GE90-115B1.


            	The largest landing gear and the largest tires ever used in a commercial jetliner. Each main gear tire of a 777-300ER carries a maximum rated load of 64,583lb (29,294kg) when the aircraft is fully loaded, the heaviest load per tire of any production aircraft ever built.

          


          
            [image: Section 41 on a Boeing 777. This is the only major part shared with the 767.]

            
              Section 41 on a Boeing 777. This is the only major part shared with the 767.
            

          


          Folding wingtips were offered when the 777 was launched but no airline has purchased this option. This feature was meant to appeal to airlines who might use the aircraft in gates made to accommodate smaller aircraft.


          Boeing made use of work done on the cancelled Boeing 7J7, which had validated many of the chosen technologies. A notable design feature is Boeing's decision to retain conventional control yokes rather than fit sidestick controllers as used in many fly-by-wire fighter aircraft and in some Airbus transports. Boeing viewed stick and rudder controls as being more intuitive for pilots.


          The 777 has the same Section 41 as the 767. This refers to the part of the aircraft from the tip of the nose, going to just behind the cockpit windows. From a head-on view, the end of the section is very evident. This is where the bulk of the aircraft's avionics are stored.


          
            [image: Main undercarriage of an American Airlines 777-200ER while on an approach to land]

            
              Main undercarriage of an American Airlines 777-200ER while on an approach to land
            

          


          Some 777s also have crew rest areas in the crown area above the cabin. Separate crew rests can be included for the flight and cabin crew, with a two-person crew rest above the forward cabin between the first and second doors, and a larger overhead crew rest further aft with multiple bunks.


          The interior of the Boeing 777, also known as the Boeing Signature Interior, has since been used on other aircraft, including the 767-400ER, 747-400ER, newer 767-200s and 767-300s. The interior on the Next Generation 737 and the Boeing 757-300 is loosely based on the 777's interior but also blends in aspects from the 757-200 interior. The 777 also features larger, more rounded, windows than most other aircraft. The 777-style windows were later adopted on the 767-400ER and Boeing 747-8. The Boeing 787 and Boeing 747-8 will feature a new interior evolved from the 777-style interior and, in the case of the 787, will have even larger windows.


          
            [image: Economy class interior of Continental Airlines 777-200]

            
              Economy class interior of Continental Airlines 777-200
            

          


          
            [image: Economy class interior of EVA Air 777 featuring the Star Gallery in-flight entertainment system]

            
              Economy class interior of EVA Air 777 featuring the Star Gallery in-flight entertainment system
            

          


          


          Variants


          Boeing uses two characteristics to define their 777 models. The first is the fuselage size, which affects the number of passengers and amount of cargo that can be carried. The 777-200 and derivatives are the base size. A few years later, the aircraft was stretched into the 777-300.


          The second characteristic is range. Boeing defined these three segments:


          
            	A market: 3,900 to 5,200 nautical miles (7,223 to 9,630km)


            	B market: 5,800 to 7,700 nautical miles (10,742 to 14,260km)


            	C market: 8,000 nautical miles (14,816km) and greater

          


          
            [image: Business Class Cabin Of Emirates Airline Boeing 777-200.]

            
              Business Class Cabin Of Emirates Airline Boeing 777-200.
            

          


          These markets are also used to compare the 777 to its competitor, the Airbus A340.


          When referring to variants of the 777, Boeing and the airlines often collapse the model (777) and the capacity designator (200 or 300) into a smaller form, either 772 or 773. Subsequent to that they may or may not append the range identifier. So the base 777-200 may be referred to as a "772" or "772A", while a 777-300ER would be referred to as a "773ER", "773B" or "77W". Any of these notations may be found in aircraft manuals or airline timetables.


          


          Initial models


          [bookmark: 777-200]


          777-200


          The 777-200 (772A) was the initial A-market model. The first customer delivery was to United Airlines ( FAA: N777UA) in May 1995. It is available with a maximum take-off weight (MTOW) from 505,000 to 545,000pounds (229 to 247 tonnes) and range capability between 3,780 and 5,235 nautical miles (7,000 to 9,695km).


          
            [image: Pakistan International (PIA) 777-200ER taxing in Frankfurt International Airport.]

            
              Pakistan International (PIA) 777-200ER taxing in Frankfurt International Airport.
            

          


          
            [image: Air Austral Boeing 777-200ER]

            
              Air Austral Boeing 777-200ER
            

          


          The -200 is currently powered by two 77,000lbf (343 kN) Pratt & Whitney PW4077 turbofans, 77,000lbf (343 kN) General Electric GE90-77Bs, or 76,000lbf (338 kN) Rolls Royce Trent 877s.


          The first 777-200 built was used by Boeing's non-destructive testing (NDT) campaign in 19941995, and provided valuable data for the -200ER and -300 programs (see below). This A market aircraft was sold to Cathay Pacific Airways and delivered in December 2000.


          The direct equivalent from Airbus is the Airbus A330-300.


          [bookmark: 777-200ER]


          777-200ER


          Originally known as the 777-200IGW (for "increased gross weight"), the longer-range B market 777-200ER (772B) features additional fuel capacity, with increased MTOW range from 580,000 to 631,000pounds (263 to 286 tonnes) and range capability between 6,000 and 7,700 nautical miles (11,000 to 14,260km). ER stands for Extended Range. The first 777-200ER was delivered to British Airways in February 1997, who also were the first carrier to launch, in 2001, a 10 abreast economy configuration in this airframe, which had originally been designed for a maximum 9 abreast configuration.


          
            [image: An American Airlines 777-200ER landing at London Heathrow Airport]

            
              An American Airlines 777-200ER landing at London Heathrow Airport
            

          


          The 777-200ER can be powered by any two of a number of engines: the 84,000lbf (374 kN) Pratt & Whitney PW4084 or Rolls-Royce Trent 884, the 85,000lbf (378 kN) GE90-85B, the 90,000lbf (400 kN) PW4090, GE90-90B1, or Trent 890, or the 92,000lbf (409 kN) GE90-92B or Trent 892. In 1998 Air France took delivery of a 777-200ER powered by GE90-94B engines capable of 94,000lbf (418 kN) thrust. The Rolls Royce Trent 800 is the leading engine for the 777 with a total market share of 43%. The engine is used on the majority of 777-200s, ERs and 300s but is not offered for the 200LR and 300ER.


          On March, 1997, China Southern Airlines made history by flying the 1st Boeing 777 scheduled transpacific route, which was the flagship Guangzhou-Los Angeles route. On April 2, 1997, a Boeing 777-200ER, tail registration 9M-MRA (dubbed the "Super Ranger") of Malaysia Airlines, broke the Great Circle Distance Without Landing record for an airliner by flying east (the long way) from Boeing Field, Seattle, to Kuala Lumpur, Malaysia, a distance of 20,044km (10,823nmi), in 21 hours, 23 minutes, more than a scheduled range of B777-200LR The flight was non-revenue with no passengers on board. The plane is also recognized for another feat; the longest ETOPS-related emergency flight diversion (192 minutes under one engine power) was conducted on a United Airlines' Boeing 777-200ER carrying 255 passengers on March 17, 2003 over the southern Pacific Oceannot without causing regulatory consternation.


          The direct equivalents to the 777-200ER from Airbus are the Airbus A340-300 and the proposed A350-800.


          As of August 2006, a total of 462 Boeing 777-200 aircraft were in airline service (with the 777-200ER total of 425 making it the most popular variant from the whole line), and a 53 further firm orders. Major operators include: Air China (10), Alitalia (10), All Nippon Airways (23, plus four on order), British Airways (45, plus 4 on order), El Al (8), Japan Airlines (25, plus one on order), Korean Air (11, plus seven on order), Malaysia Airlines (17), Saudi Arabian Airlines (23), Singapore Airlines (46), Vietnam Airlines (10), Air New Zealand (8), Air France (25), Alitalia (10), British Airways (43, plus 10 on order), KLM Royal Dutch Airlines (13, plus one on order), American Airlines (46, plus seven orders), Continental Airlines (20) and United Airlines (52). Some 19 other airlines also operate smaller numbers of the type.


          [bookmark: 777-300]


          777-300


          The stretched A market 777-300 (773A) is designed as a replacement for 747-100s and -200s. Compared to the older 747s, the stretched 777 has comparable passenger capacity and range, but burns one third less fuel and has 40% lower maintenance costs.


          It features a 33ft 3in (10.1m) fuselage stretch over the baseline 777-200, allowing seating for up to 550 passengers in a single class high density configuration and is also 29,000pounds (13 tonnes) heavier. The 777-300 has tailskid and ground maneuvering cameras mounted on the horizontal tail and underneath the forward fuselage to aid pilots during taxi due to the aircraft's length.


          It was awarded type certification simultaneously from the U.S. FAA and European JAA and was granted 180 min ETOPS approval on May 4, 1998 and entered service with Cathay Pacific later in that month.


          The typical operating range with 368 three-class passengers is 6,015 nautical miles (11,135km). It is typically powered by two of the following engines: 90,000lbf (400 kN) PW4090 turbofans, 92,000lbf (409 kN) Trent 892 or General Electric GE90-92Bs, or 98,000lbf (436 kN) PW-4098s.


          Since the introduction of the -300ER in 2004, all operators have selected the ER version of the -300 model. This aircraft has no direct Airbus equivalent but the A340-600 is offered in competition.


          As of August 2006, a total of 60 Boeing 777-300 aircraft are in airline service with All Nippon Airways (7), Cathay Pacific (12), Emirates Airline (12), Japan Airlines (7), Korean Air (4), Singapore Airlines (12) and Thai Airways International (6).


          


          Longer range models
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          777-200LR
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              The 777-200LR WorldLiner, presented at the Paris Air Show 2005.
            

          


          The 777-200LR (772C) ("LR" for "Longer Range") became the world's longest range commercial airliner when it entered service in 2006. Boeing named this plane the WorldLiner for its ability to connect almost any two airports in the world. It is capable of flying 9,450 nautical miles (17,501.40km) in 18 hours. Developed alongside the 777-300ER, the 777-200LR achieves this with either 110,000lbf (489 kN) thrust General Electric GE90-110B1 turbofans, or as an option, GE90-115B turbofans used on the -300ER. Rolls Royce originally offered the Trent 8104 engine with a thrust of 104,000 to 114,000lbf (463 to 507 kN) that has been tested up to 117,000lbf (520 kN). However, Boeing and Rolls Royce could not agree on risk-sharing on the project so the engine was eventually not offered to customers.


          It features a significantly increased MTOW and three optional auxiliary fuel tanks manufactured by Marshall Aerospace in the rear cargo hold. Other new features include raked wingtips, a new main landing gear and additional structural strengthening. The roll-out was on February 15, 2005 and the first flight was at March 8, 2005. The second prototype made its first flight on May 24, 2005. The -200LR's entry into service was in January 2006. The only mass-produced aircraft with greater unrefueled range is the KC-10 Extender military tanker.


          The 777-200LR was initially proposed as a 777-100X. It would have been a shortened version of the 777-200, analogous to the Boeing 747SP. The shorter fuselage would allow more of the take-off weight to be dedicated to fuel tankage, increasing the range. Because the aircraft would have carried fewer passengers than the 777-200 while having similar operating costs, it would have had a higher cost per seat. With the advent of more powerful engines the 777-100X proposal was replaced by the 777X program, which evolved into the Longer Range 777-200LR.
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              A GE90 engine mounted to a 777-200LR.
            

          


          On November 10, 2005, a 777-200LR set a record for the longest non-stop flight by passenger airliner by flying 11,664 nautical miles (13,422 statute miles, or 21,602km) eastwards (the westerly great circle route is only 5,209 nautical miles) from Hong Kong, China, to London, UK. The journey took 22 hours and 42 minutes. This was logged into the Guinness World Records and surpassed the average range of the Boeing 777-200LR at around 9,450nmi.


          On February 2, 2006, Boeing announced that the 777-200LR had been certified by both FAA and EASA to enter into passenger service with airlines.


          The first Boeing 777-200LR was delivered to Pakistan International Airlines on February 26, 2006 and the second on March 23, 2006. There are at least eight Boeing 777s in service with PIA and the company plans to replace all of its older jets with the series. Under a deal, Pakistan also produces components and other spare parts for Boeing 777 serieslast year Boeing bought components and spare parts from Pakistan worth $100 million.


          Other customers include Air India and EVA Air. On November 9, 2005, Air Canada confirmed an order for the jets, which had previously been canceled due to labor issues. Emirates Airline announced on November 20, 2005 that they bought ten of these aircraft as part of a larger 777 order (42 in all). On September 12, 2006, Qatar Airways announced firm orders for the Boeing 777-200LR along with Boeing 777-300ER. On October 10, 2006, Delta Air Lines announced two firm orders of the aircraft to add to its long-haul routes and soon after announced three more orders.


          Air New Zealand is also looking at the possibility of using the 777-200LR variant to add to their -200ERs for a new Auckland to New York route, beginning an ultra-long range route. They have four possible options.


          The closest Airbus equivalent is the A340-500 (with 700km less range than a Worldliner but free from ETOPS restrictions). A proposed future model, the A350-900R, aims to have a range up to 9,500 nautical miles or 17,600km.


          To compete with Airbus A350 for possible non-stop operation of the Kangaroo route (SydneyLondon), Boeing proposed to lower the weight of the 777-200LR by using more composites. The weight reduction would be approximately 15,000 pounds (seven tonnes).


          As of January 2008, 13 Boeing 777-200LR are in service, with 3 operated by Emirates Airline, 2 by Pakistan International Airlines, 4 by Air Canada, and 4 by Air India. Remaining orders total 42 from: Air India (4), Emirates Airline (7), EVA Air (2), Qatar Airways (6), Delta Air Lines (10), and Air Canada (6).
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          777-300ER
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              EVA Air Boeing 777-300ER in Rainbow livery
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              An Emirates Airline 777-300ER landing at London Heathrow Airport
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              An Air Canada 777-300ER with thrust reversers and spoilers deployed
            

          


          The 777-300ER is the Extended Range (ER) version of 777-300, and contains many modifications, including the GE90-115B engines, which are the world's most powerful jet engine with 115,300lbf (513 kN) thrust. Other features include raked wingtips, a new main landing gear, extra fuel tanks (2,600gallons), as well as strengthened fuselage, wings, empennage, nose gear, engine struts and nacelles, and a higher MTOW, 775,000lb versus 660,000lb for the 777-300. The maximum range is 7,930 nautical miles (14,685 km). The 777-300ER program was launched by Air France, though for political reasons, Japan Airlines was advertised as the launch customer. The first flight of the 777-300ER was February 24, 2003. Delivery of the first 777-300ER to Air France occurred on April 29, 2004.


          The main reason for the 777-300ER's extra 1,935nmi (3550km) range over the 777-300 is not merely the capacity for an extra 2,600gallons of fuel (45,220 to 47,890 gal), but the increase in the maximum take-off weight (MTOW).


          The -300ER is slightly less fuel efficient than the regular -300 because it weighs slightly more and has engines that produce more thrust. Both the -300 and -300ER weigh approximately 360,000lb empty and have the same passenger and payload capacity, but the ER has a higher MTOW and therefore can carry about 110,000lb more fuel than the -300. This enables the -300ER to fly roughly 34% farther with the same passengers and cargo. Without the increase in fuel capacity due to larger fuel tanks, the -300ER's range would still be 25% greater at equal payload. In a maximum payload situation, the -300 would only be able to fill its fuel tanks about 60%, while the -300ER could be filled to full capacity.


          Since the introduction of the -300ER, six years after the -300's first delivery, all orders for the -300 series have been the ER variant. The 777-300ER's direct Airbus equivalent is the A340-600HGW.


          The 777-300ER has been test flown with only one working engine for as long as six hours and 29 minutes (389 minutes) over the Pacific Ocean as part of its Extended-range Twin-engine Operational Performance Standards (ETOPS) trials. 180 minutes of successful and reliable operation on one workable engine are required for the ETOPS 180-minute certification.


          As of May 2007, a total of 76 Boeing 777-300ER aircraft are in airline service with Air Canada (5, plus 7 orders), All Nippon Airways (8, plus 5 orders), Arik Air (0, plus 3 orders), Emirates Airline (30, plus 36 orders), Etihad Airways (5 orders), EVA Air (7, plus 6 orders), Japan Airlines (6, plus 7 orders), Singapore Airlines (9, plus 10 orders), and Air France (17, plus 34 orders). Firm orders total 185 and include Emirates Airline (36 orders, 20 options), Air India (15 orders), Air New Zealand (4 orders, 3 options), Cathay Pacific (27 orders), Jet Airways (7,8 orders), Korean Air (10 orders), Pakistan International Airlines (3 orders), Philippine Airlines (4 orders, 2 leases), Qatar Airways (14 orders), KLM Royal Dutch Airlines (6 orders), TAM Linhas Areas (4 orders, 4 options), and V Australia (6 orders, 1 lease, 6 options).
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          777 Freighter


          The 777 Freighter (777F) is an all-cargo version of the 777-200 which is expected to enter service in late 2008. It amalgamates features from the 777-200LR and the 777-300ER, using the -200LR's structural upgrades and 110,000lbf (489 kN) GE90-110B1 engines, combined with the fuel tanks and undercarriage of the -300ER.


          With a maximum payload of 103 tons, the 777F's capacity will be similar to the 112tons of the 747-400F, with a nearly identical payload density. As Boeing's forthcoming 747-8 will offer greater payload than the -400F, Boeing is targeting the 777F as a replacement for older 747F and MD-11F freighters. It was launched on May 23, 2005.


          The 777F promises improved operating economics compared to existing 100+ ton payload freighters. With the same fuel capacity as the 777-300ER, the 777F will have a range of 4,895nmi (9,065km) at maximum payload, although greater range will be possible if less weight is carried. For example, parcel and other carriers which are more concerned with volume than weight will be able to make non-stop trans-Pacific flights.


          Airbus currently has no comparable aircraft but is developing two models with similar specifications to the 777F. The A330-200F will carry less payload but is a smaller and a cheaper alternative. With a capacity of around 90tons the proposed A350-900F will be a more capable competitor, although slightly smaller than the 777F. The MD-11F is another comparable aircraft but with less range than the 777F. When the 777F enters service in 2008, it is expected to be the longest-range freighter in the world. The 747-400ERF can carry more cargo and travel farther than the 777F, but the 747-8F replacing it will have less range than the 747-400ERF in the interest of more payload.


          On November 7, 2006, FedEx Express canceled its order of ten Airbus A380-800Fs, citing the delays in delivery. FedEx Express said it would buy 15 777Fs instead, with an option to purchase 15 additional 777Fs. FedEx's CEO stated that " the availability and delivery timing of this aircraft, coupled with its attractive payload range and economics, make this choice the best decision for FedEx."


          Potential customers are EVA Cargo, LAN Cargo, Lufthansa Cargo and United Parcel Service. Air Canada and Air France-KLM have signed on as the 777F launch customers. The order for seven aircraft, (five for Air France and two for Air Canada) is worth US$1.5 billion at list prices, and the first delivery will be in 2008. Air Atlanta Icelandic has ordered eight 777F aircraft, while Emirates SkyCargo has also ordered eight. In December 2006, there were firm orders for a total of 49 777 Freighters from FedEx Express(15), Emirates SkyCargo (eight), Avion Group/Air Atlanta Icelandic (eight), China Southern Airlines (six), Air France (five), Guggenheim Aviation Partners (three, possibly four), Air Canada (two), and Qatar Airways (two). Air Canada has since converted their orders to the 777-300ER.
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          777 Tanker (KC-777)


          The KC-777 is a proposed tanker version of the 777. In September 2006, Boeing publicly announced that it was ready and willing to produce the KC-777, if the USAF requires a bigger tanker than the KC-767. In addition the tanker will be able to transport cargo or personnel. Boeing instead offered its KC-767 Advanced Tanker for U.S. Air Force's KC-X competition in April 2007.


          


          Specifications


          
            
              	

              	777-200

              	777-200ER

              	777-200LR

              	777 Freighter

              	777-300

              	777-300ER
            


            
              	Cockpit crew

              	Two
            


            
              	Seating capacity,

              typical

              	305 (3-class)

              400 (2-class)

              	301 (3-class)

              400 (2-class)

              	301 (3-class)

              	N/A

              	368 (3-class)

              451 (2-class)

              	365 (3-class)
            


            
              	Length

              	209 ft 1 in (63.7m)

              	242ft 4in (73.9m)
            


            
              	Wingspan

              	199ft 11 in (60.9m)

              	212ft 7in (64.8m)

              	199ft 11 in

              (60.9m)

              	212ft 7in

              (64.8m)
            


            
              	Wing Sweepback

              	31.64
            


            
              	Tail Height

              	60ft 9in (18.5m)

              	61ft 9in (18.8m)

              	61ft 1in (18.6m)

              	60ft 8in

              (18.5m)

              	61ft 5in

              (18.7m)
            


            
              	Cabin Width

              	19ft 3in (5.86m)
            


            
              	Fuselage Width

              	20ft 4in (6.19m)
            


            
              	Cargo Capacity

              	5,655 ft (160m)

              14 LD3

              	5,302 ft (150m)

              6 LD3

              	22,455ft (636m)

              37 pallets

              	7,080ft (200m)

              20 LD3
            


            
              	Empty Weight

              	307,000 lb

              (139,225kg)

              	315,000lb

              (142,900kg)

              	326,000lb

              (148,181kg)

              	353,600lb

              (160,120kg)

              	366,940lb

              (166,881kg)
            


            
              	Maximum take-off weight

              	545,000lb

              (247,210kg)

              	656,000lb

              (297,560kg)

              	766,000lb

              (347,450kg)

              	660,000lb

              (299,370kg)

              	775,000lb

              (351,534kg)
            


            
              	Cruising Speed

              	0.84 Mach (560 mph, 905km/h, 490 knots) at 35,000ft cruise altitude
            


            
              	Maximum Cruise Speed

              	0.89 Mach (587mph, 945km/h, 510knots) at 35,000ft cruise altitude
            


            
              	Maximum Payload Range

              	3,250 NM

              (6,020 km)

              	5,800nm

              (10,740km)

              	7,500nm

              (13,890km)

              	4,895nm

              (9,065km)

              	3,800nm

              (7,035km)

              	5,500nm

              (10,190km)
            


            
              	Maximum Range

              	5,235nm

              (9,695km)

              	7,700nm

              (14,260km)

              	9,450nm

              (17,500km)

              	4,895nm

              (9,065km)

              	6,015nm

              (11,135km)

              	7,930nm

              (14,685km)
            


            
              	Takeoff run at MTOW ISA+15 MSL

              	8,200ft

              (2,500m)

              	11,600ft

              (3,536m)

              	11,200ft

              (3,410m)

              	10,500ft

              (3,200m)
            


            
              	Maximum Fuel Capacity

              	31,000 US gal

              (117,000L)

              	45,220 US gal

              (171,160L)

              	53,440 US gal

              (202,290L)

              	47,890 US gal

              (181,280L)

              	45,220 US gal

              (171,160L)

              	47,890 US gal

              (181,280L)
            


            
              	Service Ceiling

              	43,100ft (13,140m)
            


            
              	Engine (x 2)

              	PW 4077

              RR 877

              GE90-77B

              	PW 4090

              RR 895

              GE90-94B

              	GE90-110B

              GE90-115B

              	GE90-110B

              	PW 4098

              RR 892

              GE90-94B

              	GE90-115B
            


            
              	Thrust (x 2)

              	PW: 77,000 lbf (330kN)

              RR: 77,000lbf (330kN)

              GE: 77,000lbf (330kN)

              	PW: 90,000lbf (400kN)

              RR: 95,000lbf (420kN)

              GE: 94,000lbf (410kN)

              	GE: 110,000lbf (480kN)

              GE: 115,000lbf (510kN)

              	GE: 110,000lbf (480kN)

              	PW: 98,000lbf (430kN)

              RR: 92,000lbf (400kN)

              GE: 94,000lbf (410kN)

              	GE: 115,000lbf (510kN)
            

          


          Sources: Boeing 777 Specs, Boeing 777 Airport planning report Boeing 777 Airport planning report
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          777 sales
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          Orders


          
            
              	2007

              	2006

              	2005

              	2004

              	2003

              	2002

              	2001

              	2000

              	1999

              	1998

              	1997

              	1996

              	1995

              	1994

              	1993

              	1992

              	1991

              	1990
            


            
              	141

              	77

              	154

              	42

              	13

              	32

              	30

              	116

              	35

              	68

              	55

              	68

              	101

              	0

              	30

              	30

              	24

              	28
            

          


          


          Deliveries


          
            
              	2007

              	2006

              	2005

              	2004

              	2003

              	2002

              	2001

              	2000

              	1999

              	1998

              	1997

              	1996

              	1995

              	1994

              	1993

              	1992

              	1991

              	1990
            


            
              	75

              	65

              	40

              	36

              	39

              	47

              	61

              	55

              	83

              	74

              	59

              	32

              	13

              	0

              	0

              	0

              	0

              	0
            

          


          
            	Last Updated: Valid through December 2007

          


          


          Incidents


          
            	The only known fatality involving a Boeing 777 occurred in a refueling fire at Denver International Airport On September 5, 2001, during which a ground worker sustained fatal burns. Although the aircraft's wings were badly scorched, it was repaired and put back into service with British Airways.


            	On October 18, 2002, An Air France Boeing 777-200 on route from Paris to Los Angeles made an emergency landing in Churchill, Manitoba when a small fire broke out by the front left windshield in the cockpit. Interestingly, passengers in rows 42-44 were the first to notice the odour and alert the flight crew. The aircraft dumped fuel over Hudson Bay before landing at Churchill. Because Churchill's airport does not regularly handle aircraft the size of a 777-200 the passengers deplaned using the slides.


            	On August 24, 2004, A Singapore Airlines Boeing 777-312 had an engine explosion on takeoff at Melbourne Airport. This was due to erosion of the high pressure compression liners in the Rolls-Royce engines.


            	On March 1, 2005, after a PIA Boeing 777-200ER landed at Manchester International Airport, England, fire was seen around the left main landing gear. The crew and passengers were evacuated and fire was put under control. Some passengers suffered minor injuries and the aircraft sustained minor damage.


            	On August 1, 2005, Malaysia Airlines Flight 124, a 777-200ER had instruments showing conflicting reports of low airspeed on climb-out from Perth, Western Australia en route to Kuala Lumpur, Malaysia, then overspeed and stalling. The plane started to pitch up at 41,000feet, and the pilots disconnected the autopilot and made an emergency landing at Perth. No one was injured. Subsequent examination revealed that one of the aircraft's several accelerometers had failed some years before, and another at the time of the incident.


            	On January 17, 2008, British Airways Flight 38, a 777-200ER flying from Beijing to London, crash-landed approximately 1,000feet (300m) short of London Heathrow Airport's runway 27L, and slid onto the runway's threshold. This resulted in damage to the landing gear, wing roots and the engines. Despite a significant amount of fuel leak, there was no fire. An emergency evacuation followed with 1 serious and 12 minor injured persons. The initial report from the Air Accidents Investigation Branch stated that the Rolls-Royce Trent 895 engines repeatedly failed to respond to commands for more thrust from both the autothrottle system and from manual intervention, beginning when the aircraft was at an altitude of 600feet (180m) and 2miles (3.2km) from touchdown. The Seattle Times reports the aircraft "was damaged beyond repair". If confirmed this incident will be the first hull loss for the Boeing 777.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Boeing_777"
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              	Boeing 787 Dreamliner
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                Boeing 787-8 Dreamliner at roll-out ceremony

              
            


            
              	Type

              	Wide-body jet airliner
            


            
              	Manufacturer

              	Boeing Commercial Airplanes
            


            
              	Maiden flight

              	Targeted for the second quarter of 2008
            


            
              	Status

              	Production
            


            
              	Unit cost

              	787-3: US$146151.5million

              787-8: $157167 million

              787-9: $189200 million
            

          


          The Boeing 787 Dreamliner is a mid-sized, wide-body, twin engine jet airliner currently in production by Boeing Commercial Airplanes. It will carry between 210 and 330 passengers depending on variant and seating configuration. Boeing has stated that it will be more fuel-efficient than earlier Boeing airliners and will also be the first major airliner to use composite materials for most of its construction.


          Until January 28, 2005, the 787 was known by the developmental designator 7E7. Early released concept images depicted a radical design with highly curved surfaces. On April 26, 2005, a year after the launch of the program, the final look of the external 787 design was frozen, with a less rakish nose and a more conventional tail.


          Boeing featured its first 787 in a rollout ceremony on July 8, 2007 at its assembly factory in Everett, Washington, by which time it had become the fastest-selling wide body airliner in history with nearly 600 orders. Originally scheduled to enter service in May 2008, production has been delayed and it is currently scheduled to enter into service in early 2009.


          


          Development


          


          Background


          In the late 1990s, Boeing began considering a replacement for the 767 when sales weakened due to the competing Airbus A330-200. As sales of the Boeing 747-400 were also slowing, the company proposed two new aircraft, which were the Sonic Cruiser and the 747X. The Sonic Cruiser would have achieved higher speeds (approximately Mach 0.98) while burning fuel at the same rate as the existing 767 or A330. The 747X, competing with the Airbus A380, would have lengthened the 747-400 and improved efficiency by using a composite supercritical wing.


          


          Market interest for the 747X was tepid, but the Sonic Cruiser had brighter prospects. Several major airlines in the United States, including Continental, initially showed enthusiasm for the Sonic Cruiser concept, although they also expressed concerns about the operating cost. By decreasing travel time, they would be able to increase customer satisfaction and aircraft utilization.


          The September 11, 2001 attacks upended the global airline market. Airlines could not justify large capital expenditures, and increased petroleum prices made them more interested in efficiency than speed. The worst-affected airlines, in the United States, were considered the most likely customers of the Sonic Cruiser. Boeing offered airlines the option of using the airframe for either higher speed or increased efficiency, but the high projected airframe costs caused demand to slacken further. Boeing canceled the 747X once Airbus launched production of the Airbus A380, and switched tracks by offering an alternative product, the 7E7.


          


          Design phase


          The replacement for the Sonic Cruiser project was dubbed the 7E7 (with a development code name of Y2.) The "E" was said to stand for various things, depending upon the audience. To some, it stood for "efficiency", to others it stood for "environmentally friendly". In the end, Boeing claimed it merely stood for "Eight", after the aircraft was eventually rechristened "787". A public naming competition was also held, for which out of 500,000 votes cast online the winning title was Dreamliner.


          On April 26, 2004, the Japanese airline All Nippon Airways became the launch customer for the 787, then still known as the 7E7, by announcing a firm order for 50 aircraft to be delivered at the end of 2008. ANA's order included 30 787-3, 290330 seat, one-class domestic aircraft, and 20 787-8, long-haul, 210250 seat, two-class aircraft for regional international routes such as Tokyo NaritaBeijing. The aircraft will allow ANA to open new routes to mid-sized cities not previously served, such as Denver, Montreal, and Boston. As is common for launch customers, ANA is rumored to have received a discount of 4050% from list price.


          
            [image: Earlier proposed design configuration of the Boeing 7E7.]

            
              Earlier proposed design configuration of the Boeing 7E7.
            

          


          Early concept images of the 787 included rakish cockpit windows, a dropped nose and a distinctive "shark-fin" vertical stabilizer. The final styling of the aircraft was more conservative, the fin appearing visually similar to those of aircraft currently in service. The nose and cockpit windows were also changed to a more conventional form.


          The 787-3 and 787-8 will be the initial variants, with the 787-9 entering service in 2010, despite industry rumors that it would be delayed as orders for the 787-3 and 787-8 sold out early production. Boeing initially priced the 787-8 variant at US$120 million, a low figure that surprised the industry. Boeing has since increased the price twice. As of 2007, the list price was $146151.5 million for the 787-3, $157167 million for the 787-8 and $189200 million for the 787-9. Customer-announced orders and commitments for the 787 reached 237 aircraft during the first year of sales, with firm orders numbering 677 by the 787's premiere on July 8, 2007, and well before entry into service. This makes the 787 the fastest-selling wide body airliner ever before entry into service.


          
            [image: The engine pods on the 787 feature chevron edges to reduce noise.]

            
              The engine pods on the 787 feature chevron edges to reduce noise.
            

          


          The 787 uses the same technology proposed for the Sonic Cruiser in a more conventional configuration (see Features). Boeing claims the 787 will be at least 20% more fuel-efficient than current competing aircraft. One third of the efficiency gain will come from the engines, another third from aerodynamic improvements and the increased use of lighter weight composite materials, and the final third from advanced systems. The most notable contribution to efficiency is the electric architecture which replaces bleed air and hydraulic power with electrically powered compressors and pumps. Technology from the Sonic Cruiser and 787 will be used as part of Boeing's project to replace its entire airliner product line, an endeavor called the Yellowstone Project (of which the 787 is the first stage).


          Boeing selected two engine types, the General Electric GEnx and Rolls-Royce Trent 1000, to power the 787, both placed in pods. Significantly, this leaves Pratt & Whitney, which normally has an entrant in the market, unable to offer one of its engines to 787 customers. According to UTC CEO George David, Pratt & Whitney "couldn't make the business case work for that engine." Also, according to industry sources, Boeing may have wished to use evolved versions of existing engines rather than the higher-risk option of an all-new engine from Pratt & Whitney. For the first time in commercial aviation, both engine types will have a standard interface with the aircraft, allowing any 787 to be fitted with either a GE or Rolls-Royce engine at any time. Engine interchangeability makes the 787 a more flexible asset to airlines, allowing them to change easily from one manufacturer's engine to the other's if required. The engine market for the 787 is estimated at US$40 billion over the next 25 years. The launch engine for all three current 787 variants is the Rolls-Royce Trent 1000. Airbus has offered the competing A350 powered by a development of the Rolls Royce Trent turbofan, the Trent XWB.


          The launch of a new airliner can be expected to draw scathing comments from competitors, Boeing's doubt over the Airbus A380 and Airbus's mocking of the Sonic Cruiser being recent examples. The 787 is no exception, as Airbus's John Leahy attempted to refute all of Boeing's claims. Leahy openly criticized the large-scale use of composites in the 787's fuselage as being "rushed and ridiculous". Despite this criticism, Boeing built and tested the first composite section while examining the Sonic Cruiser concept nearly five years before, making the 787 a significantly refined product.


          
            [image: The 787 underwent extensive computer modeling and wind tunnel tests.]

            
              The 787 underwent extensive computer modeling and wind tunnel tests.
            

          


          The 787 underwent wind tunnel testing at Boeing's Transonic Wind Tunnel, QinetiQ's five-meter wind tunnel at Farnborough, UK, and NASA Ames Research Centre's wind tunnel, as well as at the French aerodynamics research agency, ONERA. Since its inception in 2004, the 787 has had research and development costs ranging from more than $10-12 billion.


          Boeing has stated that it is likely to develop a "stretched" version, the 787-10, with seating capacity between 290 and 310. This proposed model is intended to compete with the planned Airbus A350-900. The 787-10 would supersede the 777-200ER in Boeings current catalog and could also compete against the Airbus A330-300 and A340-300. Emirates Airlines, Qantas and Vietnam Airlines have shown interest in such a variant that would enter service in 2013. This variant has not yet been officially launched by Boeing, but Mike Bair, head of the 787 Program, has stated that "It's not a matter of if, but when we are going to do it... The 787-10 will be a stretched version of the 787-9 and sacrifice some range to add extra seat and cargo capacity." Although no date has been set, Boeing expects to build a freighter version, possibly in 10 to 15 years.


          


          Production


          
            [image: Boeing's Everett facility, selected as the site of 787 final assembly.]

            
              Boeing's Everett facility, selected as the site of 787 final assembly.
            

          


          After stiff competition, Boeing announced on December 16, 2003, that the 787 would be assembled in Everett, Washington. Instead of building the complete aircraft from the ground up in the traditional manner, final assembly employs just 800 to 1,200 people to join completed subassemblies and integrate systems. This is a technique that Boeing has previously used on the 737 program, which involves shipping fuselage barrel sections by rail from Spirit's Wichita, Kansas, facility to Boeing's narrowbody final assembly plant in Renton, Washington. As the major components have many components pre-installed before delivery to Everett, final assembly time is reduced to only three days. This is less than a fourth of the time traditionally needed for Boeing's final assembly process.


          In order to speed delivery of the 787's major components, Boeing has modified three 747s purchased from Chinese and Taiwanese airlines. Called Dreamlifters, these widened airplanes can house the wings and fuselage of the 787 as well as other smaller parts.
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              Fuselage barrel sections are flown to Everett on a 747 Large Cargo Freighter.
            

          


          Boeing manufactures the 787's tail fin at its plant in Frederickson, Washington, the ailerons and flaps at Boeing Australia, and fairings at Boeing Canada Technology. For its entire history, Boeing has guarded its techniques for designing and mass producing commercial jetliner wings. For economic reasons, the wings are manufactured by Japanese companies in Nagoya, e.g. Mitsubishi Heavy Industries; the horizontal stabilizers are manufactured by Alenia Aeronautica in Italy; and the fuselage sections by Vought in Charleston, South Carolina, (USA), Alenia in Italy, Kawasaki Heavy Industries in Japan and Spirit AeroSystems, in Wichita, Kansas, (USA).


          The passenger doors are made by Latecoere (France), and the cargo doors, access doors, and crew escape door are made by Saab (Sweden). Japanese industrial participation is very important to the project, with a 35% work share, and many of the subcontractors supported and funded by the Japanese government. On April 26, 2006, Japanese manufacturer Toray Industries and Boeing announced a production agreement involving $6 billion worth of carbon fibre. The deal is an extension of a contract signed in 2004 between the two companies and eases some concerns that Boeing might have difficulty maintaining its production goals for the 787.


          From France, Messier-Dowty builds the landing gear and Thales supplies the integrated standby flight display and electrical power conversion system.


          Honeywell and Rockwell-Collins provide flight control, guidance, and other avionics systems, including standard dual head up guidance systems. Future integration of forward-looking infrared is being considered by Flight Dynamics allowing improved visibility using thermal sensing as part of the HUD system, allowing pilots to "see" through the clouds.


          Connecticut (USA)-based Hamilton Sundstrand provides power distribution and management systems for the aircraft, including manufacture and production of Generator Control Units (GCUs) as well as integration of power transfer systems that can move power from the Auxiliary Power Unit (APU) and the main engines to the necessary parts and machinery of the aircraft. Cold weather test of the APU took place in Alaska.


          The first composite fuselage section rolled out in January 2005, and final external design was set in April 2005. On June 30, 2006, Boeing celebrated the start of major assembly of the first 787 at Fuji Heavy Industries' new factory in Handa, Japan, near Nagoya.


          On December 6, 2006, Boeing conducted a "virtual rollout" of the 787. Unlike a traditional rollout (which occurred later), it took place without a physical airframe present. Taking computer aided design beyond the aircraft itself, Boeing modeled the manufacturing process, step-by-step and end-to-end, in software. The virtual rollout is intended to discover production issues prior to assembly of the first airframe, when they are cheaper to fix.


          On January 12, 2007, first major assemblies, forward fuselage, center wing, and centre wheel well built by FHI and KHI were shipped on 747-400 LCF from Nagoya, Japan. They were delivered to Global Aeronautica in Charleston, South Carolina, on January 15.
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              Assembly of Section 41 of a 787 Dreamliner.
            

          


          On February 15, 2007, the first production nose section ( Section 41) was unveiled at Spirit AeroSystems in Wichita, Kansas. This was the first production nose section, used in the first complete flight-test 787 and represents those used in all subsequent production 787s. It encompasses the cockpit area, nose landing gear well, and the forward-most section of the passenger area. The section is oval-shaped (as is the entire fuselage) and is 21feet (6.4m) in height, 19feet (5.74m) in width and 42feet (12.8m) in length.


          On March 14, 2007, the first production vertical tail fin was rolled out at Boeing's Composite Manufacturing Centre in Frederickson, Washington. On April 16, the first production all-composite nose-and-cockpit section was rolled out at Spirit Aerosystem's plant in Wichita, Kansas. The 747-400 LCF Dreamlifter delivered the first horizontal stabilizer manufactured by Alenia Aeronautica at its facility in Grottaglie, Italy to Everett on April 24.


          On May 8, 2007, Vought rolled out completed rear Sections 47 and 48 from its factory in Charleston, SC. The sections were flown via the Dreamlifter to Everett, arriving on May 11 along with the all-composite forward section (section 41) manufactured by Spirit AeroSystems.
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              Three Dreamlifter 747s are used to transport 787 fuselage sections.
            

          


          Mitsubishi Heavy Industries Ltd. shipped the first 787 carbon-fibre wings from its factory in Nagoya to Boeing's main assembly plant in Everett on May 15, 2007.


          The Dreamlifter delivered the final major assembly, the integrated midbody fuselage, to Everett on May 16. Final assembly began on May 21 in Everett, Washington. Rolls-Royce shipped the first pair of Trent 1000 engines from their Derby, UK facilities on schedule on June 7 for installation on the Boeing 787. On June 26, 2007 LN1/ZA001 had finished major assembly and was towed to the paint hangar in the early morning.


          Boeing started construction of a second 787. This one will be used for static testing and will not be flown. It will not be built with engines or horizontal stabilizers. Also, Boeing has stated reluctance in breaking the composite wing during the test, which would require an expensive cleanup afterwards.


          An important milestone in the launch of the 787 was the certification of the Rolls Royce Trent 1000 engine on August 7, 2007, by both European and US regulators. The engine has seven variants and is the first engine to be certified for use on the aircraft.


          On August 20, 2007, Hamilton Sundstrand stated that it had delivered its first two cabin air conditioning packs to Boeing for the initial flight-test of the 787 Dreamliner.


          


          First flight & delivery delays


          Boeing premiered the first 787 on July 8, 2007, which matches the aircraft's designation in the US-style month-day-year format (7/08/07). However, at the rollout, many of the airplane's parts were attached with non-aerospace fasteners, requiring it to be partly disassembled to replace them with flight fasteners afterwards. It is also understood that the aircraft's major systems and cockpit had not been installed, and no date for the initial 'power up' had been set.


          Boeing originally planned for a first flight on August 27, but on August 10, 2007, Boeing spokeswoman Yvonne Leach said that the date might slip, citing factors including final assembly, avionics integration, and completion of software, hydraulic, electronic and other systems. The first flight also depends on the outcome of structural testing on the second plane on the assembly line.


          On September 5, 2007, Boeing announced a three-month delay to the first flight, citing a shortage of fasteners and rivets as well as incomplete software. On October 10, 2007 a further three-month delay to the first flight and a six month delay to first deliveries was announced. The Company cited problems with its foreign and domestic supply chain in explaining the delay, especially the ongoing fastener shortage, the lack of documentation from overseas suppliers, and continuing delays in the flight guidance software provided by Honeywell. Less than a week later, the 787 program manager was replaced, although the delivery delays were not cited as a reason for the change.


          On January 15, 2008, Boeing announced a further three month delay to the first flight of the 787 due to production issues. As of mid-January 2008, Boeing plans to deliver the first 787 to launch customer All Nippon Airways in early 2009.


          After the initial six-month delay to first deliveries, Boeing had still intended to produce 109 of the 112 aircraft it originally planned to produce in 2008 and 2009, then increase production in 2010 to 10 aircraft a month. However, following the announcement of a further three-month delay, the Company has not yet produced a revised delivery schedule. Boeing is known to be talking to its suppliers about the possibility of future increases in production to up to 16 a month.


          


          Design description


          


          Features


          The 787 features lighter-weight construction. Its materials (by weight) are: 50% composite, 20% aluminium, 15% titanium, 10% steel, 5% other. Composite materials are significantly lighter and stronger than traditional aircraft materials, making the 787 a very light aircraft for its capabilities. By volume, the 787 will be 80% composite. Each 787 contains approximately 35 tonnes of carbon fibre reinforced plastic, made with 23 tonnes of carbon fibre. Composites are used on fuselage, wings, tail, doors, and interior. Aluminium is used on outer fuselage skin, titanium used mainly on engines with steel used in various places.


          The longest-range 787 variant can fly 8,000 to 8,500 nautical miles (14,800 to 15,700km), enough to cover the Los Angeles to Bangkok or New York City to Taipei routes. It will have a cruise speed of Mach 0.85 (561mph, 903km/h at typical cruise altitudes).


          
            [image: The Dreamliner cabin is equipped with LED lighting and electronic window shades.]

            
              The Dreamliner cabin is equipped with LED lighting and electronic window shades.
            

          


          The 787 will seat 240 in two-class domestic configuration, with a 46-in (116.8cm) pitch for first class and a 34-in (86.4cm) pitch for coach class. 296 passengers can be seated in a high-density 3+2+3 coach arrangement with 36-in (91.4cm) Business and 32-in (81.3cm) Coach pitch. Up to 234 passengers may be seated in a three-class setup that uses 61-in (154.9cm) pitch in First Class (2+2+2 or 2+1+2), 39-in (99cm) pitch for Business (2+3+2 or 2+2+2) and 32-in (81.3cm) for Coach (2+4+2). Cabin interior width is approximately 18feet (547cm) at armrest, and was increased by 1inch (2.5cm) over what was originally planned. The 787's interior cabin width is a full 15 in (38cm) greater than that of the Airbus A330 and A340, but 5 in (13cm) narrower than the proposed A350-800 XWB. For economy class in 2+4+2 or 3+2+3 arrangements, seat-bottom widths will be 18.5 in (47cm), comparable to that found on the Boeing 777. For 3+3+3 seating, the seat widths would be approximately 17.2 in (43.7cm), the same as those found on the Boeing 737. The vast majority of airlines are expected to select the 3+3+3 configuration on the 787.


          The cabin windows are larger than others currently on in-service civil air transport (27cm by 47cm), with a higher eye level, so passengers can see the horizon, with Electrochromism-based "auto-dimming" to reduce cabin glare and maintain transparency. These are to be supplied by PPG. Light-emitting diode (LED) cabin lighting (three color) will be used instead of fluorescent tubes, allowing the aircraft to be entirely 'bulbless' and have 128 colour combinations.


          A version of Ethernet Avionics Full-Duplex Switched Ethernet (AFDX) / ARINC 664will be used to transmit data between the flight deck and aircraft systems. The flight deck features LCD multi-function displays, all of which will use an industry standard GUI widget toolkit (Cockpit Display System Interfaces to User Systems / ARINC 661). The Lockheed Martin Orion spacecraft will use a glass cockpit derived from Rockwell Collins's 787 flight deck. Like other Boeing airliners, the 787 will use a yoke instead of a sidestick.


          The internal pressure will be increased to the equivalent of 6000feet (1800m) altitude instead of the 8000feet (2400m) on conventional aircraft. According to Boeing, in a joint study with Oklahoma State University, this will significantly improve passenger comfort. Higher humidity in the passenger cabin is possible because of the use of composites (which do not corrode). Cabin air is provided by electrically driven compressors using no engine bleed air. An advanced cabin air-conditioning system provides better air quality: Ozone is removed from outside air; HEPA filters remove bacteria, viruses and fungi; and a gaseous filtration system removes odours, irritants and gaseous contaminants.


          Bleedless turbofans imply the elimination of superheated air conduits normally used for de-icing, aircraft power, and other functions. These systems are to be replaced by an all-electrical system.


          An Active Gust Alleviation system, similar to the system that Boeing built for the B-2 bomber, improves ride quality. Boeing, as part of its "Quiet Technology Demonstrator 2" project, is experimenting with several engine noise-reducing technologies for the 787. Among these are a redesigned air inlet containing sound-absorbing materials and redesigned exhaust duct covers whose rims are tipped in a toothed pattern to allow for quieter mixing of exhaust and outside air. Boeing expects these developments to make the 787 significantly quieter both inside and out.


          Boeing engineers designed the 787 interior to better accommodate persons with mobility, sensory, and cognitive disabilities. For example, a 56-inch by 57-inch convertible lavatory includes a movable centre wall that allows two separate lavatories to become one large, wheelchair-accessible facility.


          


          Technical concerns


          


          Engine interchangeability


          The two types of engines compatible with the 787 will use a standard electrical interface, potentially allowing any aircraft to be fitted with Rolls-Royce or GE engines at any time. This flexibility will allow an airline to switch from one manufacturer to the other in the event of technological developments that conform more closely to their operating profile. Boeing's goal is to make changing engine types as simple as a standard same-manufacturer replacement.


          According to ILFC's Vice President of Marketing, Marty Olson, changing engine types on a 787 could take as long as 15 days and so be economically infeasible. "You'd have to take all the pylon, everything from the wing down, off" Olson said. He went on to complain that Boeing is still promoting the 24 hours change in spite of promises to alter their marketing. Current aircraft can have engines changed to those of a different manufacturer but this rarely happens due to the costs involved. Boeing's response is that the design is not yet finalized and 24 hours remains their goal.


          


          Composite fuselage


          
            [image: Disassembled fuselage section of the Boeing 787 Dreamliner]

            
              Disassembled fuselage section of the Boeing 787 Dreamliner
            

          


          The 787's all-composite fuselage makes it the first composite airliner in production. While the Boeing 777 contains 50% aluminium and 12% composites, the numbers for the new airplane are 15% aluminium, 50% composite (mostly carbon fibre reinforced plastic) and 12% titanium. Each fuselage barrel will be manufactured in one piece, and the barrel sections joined end to end to form the fuselage. This will eliminate the need for about 50,000 fasteners used in conventional airplane building. According to the manufacturer the composite is also more durable, allowing a higher cabin pressure during flight compared to aluminium. It was suggested by many that the risks of having a composite fuselage have not been fully assessed and should not be attempted. It was also added that carbon fibre, unlike metal, does not visibly show cracks and fatigue and repairing any damage done to the aircraft would not be easy. Boeing has dismissed such notions, insisting that composites have been used on wings and other passenger aircraft parts for many years and they have not been an issue. They have also stated that special defect detection procedures will be put in place to detect any potential hidden damage.


          In 2006, Boeing launched the 787 GoldCare program. This is an optional, comprehensive life-cycle management service whereby aircraft in the program are routinely monitored and repaired as needed. This is the first program of its kind from Boeing: Post-sale protection programs are not new, but have usually been offered by third party service centers. Boeing is also designing and testing composite hardware so inspections are mainly visual. This will reduce the need for ultrasonic and other non-visual inspection methods, saving time and money.


          According to Boeing Vice President Jeff Hawk, who heads the effort to certify the 787 for airline service, a crash test involving a vertical drop of a partial fuselage section from about 15feet onto a one inch-thick steel plate went ahead as planned August 23, 2007 in Mesa, Arizona. Boeing spokeswoman Lori Gunter stated on September 6, 2007 that results matched what Boeing's engineers had predicted. As a result the company can model various crash scenarios using computational analysis rather than performing more tests on actual pieces of the plane. However, it has also been suggested by a fired Boeing engineer that in the event of a crash landing, survivable in a metal plane, the composite fuselage could shatter and burn with toxic fumes.


          


          Weight issues


          Boeing had been working to trim excess weight since assembly of the first airframe began in 2006. This is typical for new aircraft during their development phase. The aircraft is first designed on computers and an empty weight is promised to customers to ensure fuel efficiency and payload obligations. However, upon assembly, some parts may be manufactured with minor variances that multiply dramatically if the part is used frequently.


          The first six 787s, which are to be used as part of the test program, will be overweight according to Boeing Commercial Airplanes CEO Scott Carson. After the flight test program, these aircraft will be delivered to airline customers All Nippon Airways, Northwest Airlines and Royal Air Maroc at speculated deeper than usual discounts. The first 787 is expected to be 5,000lb (2,270kg) overweight. The seventh and subsequent aircraft will be the first optimized 787s and are expected to meet all goals. Boeing has redesigned some parts and made more use of titanium. According to ILFC's Steven Udvar-Hazy, the 787-9's operating empty weight is around 14,000lb (6,350kg) overweight, which also could be a problem for the proposed 787-10.


          


          Computer network vulnerability


          In January 2008, Federal Aviation Administration expressed concerns about insufficient protection of the Airplane network from possible intentional or unintentional passenger access. The computer network in the passenger compartment, designed to give passengers in-flight internet access, is connected to the plane's control, navigation and communication systems.


          Boeing says that although the networks were connected, various hardware and software solutions were employed to protect the plane systems such as:


          
            	Air gaps for the physical separation of the networks,


            	Firewalls, for their software separation.

          


          However, they still have to demonstrate to FAA that they have tackled the issue.


          


          Variants


          There are three variants of the 787 and all launched at the same time in 2004. The 787-8 will enter service in 2008. The 787-3 will enter service next in 2010. The last to enter service will be the 787-9 in 2010.


          [bookmark: 787-3]


          787-3


          This will be a 223-seat (three-class) or 296-seat (two-class) short-range version targeted at high-density flights, with a range of 2,500 to 3,050 nautical miles (4,650 to 5,650km) when fully loaded. It is designed to compete with the Airbus A300 and to replace the Boeing 757-300 and Boeing 767-200. The 787-3's intended entry into service is 2010. This model is limited in its range not by fuel capacity but by a low maximum take-off weight of 360,000lb (163,290kg). It currently has the same fuel capacity as the 787-8. Actual range is calculated by the remaining available weight capacity for the fuel after the aircraft weight and payload are subtracted from the Maximum Take-Off Weight (MTOW). With a full load of passengers and cargo, it will be limited by the amount of fuel it can take on board. This is an advantage on shorter, high-density routes, especially those separated by water such as Tokyo to Shanghai, Osaka to Seoul, or London to Berlin. Many airports charge landing fees depending on the weight of the aircraft; thus, an airliner rated at a lower MTOW would pay lower fees.


          


          The 787-3's wing will be different from the other versions. It will use large winglets instead of raked wingtips used on other variants. This decreases the wingspan and the aircraft weight. The wing will be the same except for the last 13feet outboard of the ailerons. Due to the decrease in weight, winglets provide better efficiency over short distances than raked wingtips. The 787-3, having a MTOW considerably lower than the -8 variant, does not need the lift the extra span provides. A lower-than-optimal wing loading decreases efficiency. The twenty-six-feet wingspan reduction also enables the 787-3 to use gates reserved for medium-sized planes.


          Thirty years ago it was common to fly from New York to Los Angeles in a 747. Typically, four or five flights occurred per day, one per major airline. With deregulation, more and more airlines joined the route, and existing airlines added flights to provide more variety in departure times. Overcapacity led to airlines using ever-smaller planes. Now there are around 47 direct flights per day, mostly on 737 or Airbus A320 or reconfigured 757s and 767-200s between the two cities, with each flight usually carrying around 100-160 passengers. This has led to higher congestion.


          This same phenomenon is occurring in Asia, Europe, and South America. With the proliferation of open sky agreements, numerous airlines have been started in countries like Brazil, India, China, and throughout Europe. These start-ups have placed more pressure on capacity on trunk routes and have encouraged the usage of ever-smaller planes between very large cities. Routes like So Paulo to Buenos Aires, Berlin to Paris, and Mumbai to Calcutta are now increasingly being served by single-aisle planes when larger ones would reduce air traffic congestion.


          Boeing believes that the pendulum has swung too far and the future of aviation between very large (but close) cities of five million or more would stabilize around the capacity level of the 787-3. It also believes legacy carriers that want to battle with low-cost airlines can use this plane with twice the capacity of a single-aisle craft but less than twice its operating cost (fuel, landing fees, maintenance, number of flight crew, airspace fees, parking fees, gate fees, etc.). Boeing sees the 787 family as a game-changer, with this variant as the most distinctive of the three.


          Regions such as India and East Asia, where large population centers are in close proximity, can make good use of the 787-3. Approximately 3.1 billion people live within the range of the 787-3 if used in India or China. The 787-3's efficiency may offset the higher landing fees and acquisition costs (compared to a single-aisle plane) and make it useful on such routes. A 3,050nm (5,600km) range, or flight time of roughly six hours, is sufficient to connect many major cities and improve comfort and efficiency. The 787-3 is not a replacement for single-aisle planes, but it can relegate them to cities with fewer than 2 million people.


          To date, however, only Japanese airlines have ordered this model for routes within East Asia.


          [bookmark: 787-8]


          787-8


          The external appearance of the 787-8 is similar to the 787-3 with the exceptions of longer wings with raked wingtips for long-range efficiency and a substantially longer range of 7,650 to 8,200 nautical miles (14,200 to 15,200km). The 787-8 has a substantially higher maximum take off weight than the 787-3. The 787-8 seats 223 passengers in a three class configuration. The variant will be the first of the 787 line to enter service in 2008. Boeing is targeting the 787-8 to replace the 767-200ER and 767-300ER.


          [bookmark: 787-9]


          787-9


          This will be a "stretched" variant, seating 259 in three classes with a range of 8,000 to 8,500 nautical miles (14,800 to 15,750km). The targeted entry into service (EIS) is set for 2010. Boeing is targeting the 787-9 to compete with Airbus's A330-200 and A340-200 and to replace their own 767-400ER. This variant is identical to the 787-8 except for structural strengthening, the lengthened fuselage, a higher fuel capacity, and a slightly wider wingspan compared to the 787-8. Each wingtip has been further extended by three feet.


          When first launched, the 787-9 had the same fuel capacity as the other two variants. The design differences meant higher weight and resulted in a slightly shorter range than the 787-8. After further consultation with airlines, design changes were incorporated to add a forward tank to increase its fuel capacity. It will now have a longer range and a higher maximum take-off weight (MTOW) than the other two variants. The -9 will be able to fly non-stop from New York to Manila or from Moscow to So Paulo and will have the lowest seat-mile cost of the three 787 variants.


          Early sales of this variant were limited by its 2010 entry into service. The 787-8's smaller size and earlier entry date were attractive to most airlines and led to the 787-8 receiving the most orders. With the first four years of production completely sold out, airlines have begun weighing the option of the 787-8 against the 787-9 since either one can be delivered after 2010. Analysts speculate that the 787-9's higher capacity and longer range will eventually make it the most popular variant especially among blue-chip airlines. Air New Zealand is the launch customer for the 787-9 and the second customer ever for the Boeing 787 behind ANA. Qantas, Singapore Airlines, and Continental Airlines have placed the largest orders for the 787-9.


          


          Orders and deliveries


          The Boeing 787 has not yet entered service. The first 787 is scheduled to enter passenger service in early 2009, with ANA.


          


          Specifications


          
            
              	Model

              	787-3

              	787-8

              	787-9
            


            
              	Cockpit crew

              	Two
            


            
              	Passengers

              	290330

              	210250

              	250290
            


            
              	Length

              	186 ft (57 m)

              	206ft (63m)
            


            
              	Wingspan

              	170ft (52m)

              	197ft (60m)

              	208ft (63m)
            


            
              	Wing sweepback

              	32.2
            


            
              	Height

              	55ft 6in (16.92m)
            


            
              	Fuselage height

              	19ft 5in (5.91m)
            


            
              	Fuselage width

              	18ft 11 in (5.75m)
            


            
              	Cabin width

              	18ft (5.49m)
            


            
              	Cargo capacity

              	4,400ft (124.6m) 28 LD3

              	5,400ft (152.9m) 36 LD3
            


            
              	Empty weight

              	223,000 lb

              (101,200kg)

              	242,000lb

              (110,000kg)

              	254,000lb

              (115,200kg)
            


            
              	Maximum takeoff weight

              	364,000lb

              (165,100kg)

              	484,000lb

              (219,540kg)

              	540,000lb

              (244,940kg)
            


            
              	Cruise speed

              	0.85 Mach (561 mph, 487 knots, 902km/h at 40,000ft)
            


            
              	Maximum cruise speed

              	0.89 Mach (587mph, 510knots, 945km/h at 40,000ft)
            


            
              	Range, fully loaded

              	2,5003,050 NM

              (4,6505,650km)

              	7,6508,200NM

              (14,20015,200km)

              	8,0008,500NM

              (14,80015,750km)
            


            
              	Maximum fuel capacity

              	33,528USgal (126,917L)

              	36,693USgal (138,898L)
            


            
              	Service ceiling

              	43,000ft (13,100m)
            


            
              	Engines (2)

              	General Electric GEnx or Rolls-Royce Trent 1000
            


            
              	Maximum thrust capability

              	53,000 lbf (236kN)

              	64,000lbf (285kN)

              	70,000lbf (311kN)
            

          


          Sources: Airport report, 787-3 fact sheet, 787-8 fact sheet, 787-9 fact sheet


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Boeing_787"
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              Ltt-Witt Moor, a bog in Henstedt-Ulzburg in northern Germany.
            

          


          A bog or mire is a wetland type that accumulates acidic peat, a deposit of dead plant material  usually mosses, but also lichens in Arctic climates. Bogs occur where the water at the ground surface is acidic, either from acidic ground water, or where water is derived entirely from precipitation, when they are termed ombrotrophic (rain-fed). Water flowing out of bogs has a characteristic brown colour, from dissolved peat tannins. Bogs are very sensitive habitats, of high importance for biodiversity.


          


          Distribution and extent


          Bogs are widely distributed in cold, temperate climes, mostly in the northern hemisphere ( Boreal). The world's largest wetlands are the bogs of the Western Siberian Lowlands in Russia, which cover more than 600,000 square kilometres. Sphagnum bogs were widespread in northern Europe. Ireland was more than 15% bog; Achill Island off Ireland is 87% bog. There are extensive bogs in Canada and Alaska (called muskeg), Scotland, Denmark, Estonia (20% bog lands), Finland (26%), northern Germany, the Netherlands, Ireland, and Sweden. There are also bogs in the Falkland Islands. Ombrotrophic wetlands (of which bogs are an example) are also found in the tropics, with notable areas documented in Kalimantan; these habitats are forested so would be better called acidic swamps. Extensive bogs cover the northern areas of the U.S. states of Minnesota and Michigan, most notably on Isle Royale in Lake Superior. The pocosin of the southeastern United States is like a bog in that it is an acidic wetland but it has its own unusual combination of features. In certain areas such as Ireland and Scotland, coastal bogs are frequently intruded upon by low lying dunes called Machairs.


          


          Types of bog


          Bog habitats may develop in various situations, depending on the climate and topography. The main types are:


          


          Valley bog


          These develop in gently sloping valleys or hollows. A layer of peat fills the deepest part of the valley, and a stream may run through the surface of the bog. Valley bogs may develop in relatively dry and warm climates, but because they rely on ground or surface water, they only occur on acidic substrates.


          


          Raised bog


          These develop from a lake or flat marshy area, over either non-acidic or acidic substrates. Over centuries there is a progression from open lake, to marsh and then fen (or on acidic substrates, valley bog), as silt or peat fill the lake. Eventually peat builds up to a level where the land surface is too flat for ground or surface water to reach the centre of the wetland. This part therefore becomes wholly rain-fed ( ombrotrophic), and the resulting acidic conditions allow the development of bog (even if the substrate is non-acidic). The bog continues to form peat, and over time a shallow dome of bog peat develops: a raised bog. The dome is typically a few meters high in the centre, and is often surrounded by strips of fen or other wetland vegetation at the edges or along streamsides, where ground water can percolate into the wetland.


          


          Blanket bog


          In cool climates with consistently high rainfall, the ground surface may remain waterlogged for much of the time, providing conditions for the development of bog vegetation. In these circumstances bog develops as a layer "blanketing" much of the land, including hilltops and slopes. Although blanket bog is more common on acidic substrates, under some conditions it may also develop on neutral or even alkaline ones, if abundant acidic rainwater predominates over the ground water. Blanket bog cannot occur in drier or warmer climates, because under those conditions hilltops and sloping ground dry out too often for peat to form; in intermediate climates blanket bog may be limited to slopes which do not get direct sunshine. In periglacial climates a patterned form of blanket bog may occur: string bog.


          


          Quaking bog


          Quaking bog or schwingmoor is a form of bog occurring in wetter parts of valley bogs and raised bogs, and sometimes around the edges of acidic lakes where bog is beginning to form. The bog vegetation forms a mat half a meter or so thick, floating over water or very wet peat. Walking on this surface causes it to move  larger movements may cause visible ripples of the surface, or they may even make trees sway.


          


          Bog habitats


          
            [image: Virgin boreal acid bogs at Brown's Lake Bog, Ohio. The tree cover is not typical of a bog.]

            
              Virgin boreal acid bogs at Brown's Lake Bog, Ohio. The tree cover is not typical of a bog.
            

          


          Bogs are recognized as a significant habitat type by a number of governmental and conservation agencies. For example, the United Kingdom in its Biodiversity Action Plan establishes bog habitats as a priority for conservation. Bogs are challenging environments for plant life because they are low in nutrients and very acidic. Carnivorous plants have adapted to these conditions by using insects as a nutrient source. The high acidity of bogs and the absorption of water by sphagnum moss reduce the amount of water available for plants. Some bog plants, such as Leatherleaf, have waxy leaves to help retain moisture. Bogs also offer a unique environment for animals. For instance, English bogs give a home to the boghopper beetle and a yellow fly called the hairy canary fly.


          
            [image: Sphagnum bog vegetation, Tříjezerní slať, Šumava.]

            
              Sphagnum bog vegetation, Třjezern slať, umava.
            

          


          


          Uses


          


          Industrial uses


          A bog is a very early stage in the formation of coal deposits. In fact, bogs can catch fire and often sustain long-lasting smoldering blazes, producing smoke and carbon dioxide, thus causing health and environmental problems. After drying, peat is used as a fuel. More than 20% of home heat in Ireland comes from peat, and it is also used for fuel in Finland, Scotland, Germany, and Russia. Russia is the leading extractor of peat for fuel at more than 90 million metric tons per year. Ireland's Bord na Mna ("peat board") was one of the first companies to mechanically harvest peat.


          The other major use of dried peat is as a soil amendment (sold as moss peat or sphagnum peat) to increase the soil's capacity to retain moisture and enrich the soil. It is also used as a mulch. Some distilleries, notably Laphroaig, use peat fires to smoke the barley used in making Scotch whisky. More than 90% of the bogs in England have been destroyed.


          


          Other uses


          
            [image: Bog Huckleberry at Polly's Cove, Nova Scotia]

            
              Bog Huckleberry at Polly's Cove, Nova Scotia
            

          


          Blueberries, cranberries, cloudberries, huckleberries and lingonberries are harvested from the wild in bogs. Bog oak, wood that has been partially preserved by bogs, has been used in manufacture of furniture.


          Sphagnum bogs are also used for sport, but this can be damaging. All-terrain vehicles are especially damaging to bogs. Bog snorkeling is popular in England and Wales. Llanwrtyd Wells, the smallest town in Wales, hosts the World Bog Snorkeling Championships. In this event, competitors with mask, snorkel, and scuba fins swim along a 60-meter trench cut through a peat bog.


          


          Archaeology


          The anaerobic environment and presence of tannic acids within bogs can result in the remarkable preservation of organic material. Finds of such material have been made in Denmark, Germany, Ireland and the United Kingdom. Some bogs have preserved ancient oak logs useful in dendrochronology, and they have yielded extremely well-preserved bog bodies, with organs, skin, and hair intact, buried there thousands of years ago after apparent Germanic and Celtic human sacrifice. Excellent examples of such human specimens are Haraldskr Woman and Tollund Man in Denmark, and Lindow man found at Lindow Common in England. At Ceide Fields in County Mayo in Ireland, a 5000 year old neolithic farming landscape has been found preserved under a blanket bog, complete with field walls and hut sites. One ancient artefact found in bogs in many places is bog butter, large masses of fat, usually in wooden containers. These are thought to have been food stores, of both butter and tallow.


          


          Fiction and song


          Gothic Fiction is commonly set on a moor, a type of landscape common in Great Britain and Ireland which often has extensive bogs. One example is " The Hound of the Baskervilles", a Sherlock Holmes story by Arthur Conan Doyle which is largely set on Dartmoor and contains the fictional bog Grimpen Mire, said to have been based on Fox Tor in Devon.


          Several comic book characters are based on the idea of a half-plant/half-human creature living in a bog, notably The Heap, Swamp Thing, Man-Thing, and Solomon Grundy.


          German industrial band Bigod 20 had their biggest hit with 1990s "The Bog", in which the narrator, a fell creature living within the bog (or perhaps the bog itself), describes how he's swallowing the listener's body. American post-punk band be your own PET also has a song called "Bog", where the singer mentions having drowned her boyfriend in a bog.


          One of Europe's best-known protest songs, " Peat Bog Soldiers", was written by prisoners in Nazi moorland labour camps in the Emsland and describes their penal labour in bog drainage.
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              	Country

              	Colombia
            


            
              	Department

              	Bogot, D.C.*
            


            
              	Foundation

              	August 6, 1538
            


            
              	Government
            


            
              	- Mayor

              	Samuel Moreno Rojas, PDA
            


            
              	Area
            


            
              	-City

              	1,587km(612.7sqmi)
            


            
              	-Land

              	1,731.9km(668.7sqmi)
            


            
              	Elevation

              	2,640m (8,661ft)
            


            
              	Population (2007 census estimate)
            


            
              	-City

              	7,033,914 Ranked 1
            


            
              	- Density

              	3,914/km(10,137.1/sqmi)
            


            
              	- Metro

              	10,244,480
            


            
              	HDI (2006)

              	0.830  high
            


            
              	*Bogot is physically within and is the capital of Cundinamarca Department, but as the Capital District is treated as its own department.
            


            
              	Website:

              City Official Site

              Mayor Official Site

              Bogot Tourism
            

          


          Bogotofficially named Bogot, D.C. (D.C. for " Distrito Capital", which means "Capital District"), formerly called Santa Fe de Bogot, is the capital city of Colombia, as well as the most populous city in the country, with 7,033,914 inhabitants (2007). Bogot and its metropolitan area, which includes municipalities such as Cha, Cota, Soacha, Cajic and La Calera, had an estimated population of 8,244,980 as of 2007. Bogot's altitude makes it the third-highest major city in the world after La Paz and Quito. In terms of land area, the city of Bogota is the largest in Colombia.


          


          History
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              Bogot at night
            

          


          Bogot was originally called "Bacat" (which means planted fields) by the Muiscas. It was the centre of their civilization before the Spanish explorers colonized the area, and it sustained a large population. The European settlement was founded in August 6, 1538 by Gonzalo Jimnez de Quesada and was named "Santa F de Bacat" after his birthplace Santa F and the local name. "Bacat" had become the modern "Bogot" by the time it was made the capital of the New Kingdom of Granada, which was then part of the Viceroyalty of Peru, and later of the Viceroyalty of New Granada. The city soon became one of the centers of Spanish colonial power and civilization in South America.


          In 1810-11 its citizens revolted against Spanish rule and set up a government of their own, but had to contend with internal divisions and the temporary return to power of Spanish military loyalists who retook the city in 1816. In 1819 Simn Bolvar recaptured it after his victory at Boyac. Bogot was then made the capital of Gran Colombia, a federation combining the territories of modern Panama, Colombia, Venezuela, and Ecuador. When Gran Colombia was broken up, Bogot remained the capital of New Granada, which later became the Republic of Colombia. See History of Colombia.


          In 1956 the municipality was joined to other neighboring municipalities forming a "Special District" (Spanish: Distrito Especial). The Constitution of 1991 confirmed Bogot as the Capital of Colombia, gave it the name "Santa Fe de Bogot", and changed the category from Special District to "Capital District" (Distrito Capital).


          In August 2000 the name was officially changed back to simply "Bogot". The local government consists of a Capital District. Samuel Moreno Rojas was elected Mayor of Bogot for the period 2008-2011.


          


          Flag
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              Primary Cathedral, Bogot
            

          


          The flag originates from the insurgency movement against the colonial authorities which began on July 20, 1810, during which the rebels wore armbands with yellow and red bands, as these colours were those of the Spanish flag used as the flag for the New Kingdom of Granada.


          In October 9, 1952, exactly 142 years after these events, decree 555 of 1952 officially adopted the patriotic armband as the flag of Bogot. The flag of Cundinamarca follows the same pattern, plus a light blue tile which represents the Virgin Mary's cape.


          The flag itself is a yellow band above a red one. The yellow denotes the gold from the earth, as well as the virtues of justice, clemency, benevolence, the so-called "mundane qualities" (defined as nobility, excellence, richness, generosity, splendour, health, steadfastness, joy and prosperity), long life, eternity, power and constancy. The red denotes the virtue of charity, as well as the qualities of bravery, nobility, values, audacity, victory, honour and furor, Colombians call it the blood of their people.


          


          Coat of arms


          
            [image: Downtown Bogot�, the National Capitol Building houses the Colombian Congress.]

            
              Downtown Bogot, the National Capitol Building houses the Colombian Congress.
            

          


          The coat of arms of the city was granted by emperor Charles V (Charles I of Spain) to the New Kingdom of Granada, by royal decree given in Valladolid, Spain on December 3, 1548. It contains a black eagle in the centre, which symbolises steadfastness. The eagle is also a symbol of the Habsburgs, which was the ruling family of the Spanish empire at the time. The eagle is crowned with gold and holds a red pomegranate inside a golden background. The border contains olive branches with nine golden pomegranates in a blue background. The two red pomegranates symbolize audacity, and the nine golden ones represent the nine states which constituted the New Kingdom of Granada at the time.


          In 1932 the coat of arms was officially recognized and adopted as the symbol of Bogot.


          


          Anthem


          The words to the anthem of Bogot were written by Pedro Medina Avendao to music by Roberto Pineda Duque. The song was officially declared the anthem by decree 1000 of July 31, 1974, by then Mayor of Bogot, Anbal Fernandez de Soto.


          


          Geography


          


          Divisions
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Bogot, Capital District
              
            


            
              	
                
                  
                    	Usaqun | Chapinero | Santa Fe | San Cristbal | Usme
                  


                  
                    	Tunjuelito | Bosa | Kennedy | Fontibon | Engativ
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                    	Puente Aranda | La Candelaria | Rafael Uribe Uribe | Ciudad Bolvar | Sumapaz
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          Location


          Bogot is located near the geographic centre of Colombia, on the east of the Savannah of Bogot (Sabana de Bogot), 2640 meters (8661 ft) above sea level. Although "sabana", as it is popularly called, is literally "savannah", the geographical site is actually a high plateau in the Andes mountains. The extended region is also known as " Altiplano Cundiboyacense" which literally means "high plateau of Cundinamarca and Boyaca"


          The Bogot River crosses the 'sabana' forming Tequendama Falls to the south. Tributary rivers form valleys with flourishing villages, whose economy is based on agriculture, livestock raising and artisanal production.


          
            [image: Downtown from Salitre Magico Park]

            
              Downtown from Salitre Magico Park
            

          


          The 'sabana' is bordered to the east by the Eastern Cordillera of the Andes mountain range. Surrounding hills, which limit city growth, run from south to north, parallel to the Guadalupe and Monserrate mountains. The western city limit is the Bogot River. The Sumapaz paramo ( moorland) borders the south and to the north Bogot extends over the mentioned plateau up to the towns of Cha and Sop.


          


          Climate


          The average temperature on the 'sabana' is 14.0C (57F), varying from 8C (18F) to 23C (74F). Dry and rainy seasons alternate throughout the year. The driest months are December, January, February and March; the rainiest are April, May, September, October and November. June and July are usually rainy periods and August is sunny with high winds. Hailstorms are common during the rainy season, and can be very strong, specially in October.


          
            [image: Traditional hailstorm in Bogot�]

            
              Traditional hailstorm in Bogot
            

          


          Frost usually occurs in dry season. During this period, the temperature falls below 4C (24F) at night and ascend to 25C (77F) in the day. The lowest temperature ever recorded was 8C (17F) inside the city and 10C (14F) in the nearby towns of the savanna. The highest temperature ever recorded was 28C (82F).


          Climatic conditions are irregular and quite variable due to the El Nio and La Nia climatic phenomena, which occur in and around the Pacific basin and are responsible for very pronounced climatic changes.


          
            
              	Climate chart for Bogot
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          Urban layout and nomenclature
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              Financial centre in El Dorado Avenue
            

          


          Bogot has over one thousand localities, forming an extensive network of neighborhoods. Areas of higher economic status tend to be located to the north and north-east, close to the foothills of the Eastern Cordillera. Poorer neighborhoods are located to the south and south-east, many of them squatter areas. The middle classes usually inhabit the central, western and north-western sections of the city.


          The urban layout in the centre of the city is based on the focal point of a square or plaza, typical of Spanish-founded settlements, but the layout gradually becomes more modern in outlying neighborhoods. The current types of roads are classified as calles (streets), which run perpendicular to the Cordillera, with street numbers increasing towards the north, and also towards the south (with the suffix "Sur") from Calle 1. Carreras run parallel to the hills, with numbering increasing as one travels east or west of Carrera 1 (with the suffix "Este" for roads east of Carrera 1). Other types of roads more common in newer parts of the city may be termed "Eje" (Axis), "Diagonal" or "Transversal".


          The numbering system for street addresses recently changed, and numbers are assigned according to street rank from main avenues to smaller avenues and local streets.


          Some of Bogota's main roads, which also go by a proper name in addition to a number, are:


          
            	Norte-Quito-Sur or N.Q.S.(North Quito South Avenue, from 9th road at north following railway to 30th road Avenue, or Quito City Avenue, and Southern Highway)


            	Autopista Norte-Avenida Caracas (Northern Highway, or 45th road, joined to Caracas Avenue, or 14th road)


            	7th road Avenue (from downtown northward) and 10th road Avenue (from downtown southward)


            	Avenida Circunvalar (from downtown following hillside on eastern hills going to La Calera)


            	Calle 80 or Autopista Medelln (80th street)


            	Avenida El Dorado (El Dorado Avenue, or 26th street)


            	13th street (from Avenida Jimnez,or Jimnez Avenue, westward to 13th street, going to Mosquera)


            	Avenida de las Amricas (Americas Avenue, from 34th street at east to 6th street at west)


            	Avenida Primera de Mayo (May First Avenue, or 22th south street)


            	Avenida Ciudad de Cali (Cali City Avenue, or 86th road)


            	Avenida Boyac (Boyac Avenue, or 72th road)


            	100th street-68th road Avenue


            	170th street

          


          


          Demographics


          The largest and most populous city in Colombia, Bogot has 7,881,156 inhabitants in its metropolitan area (2005 census).


          Similar to the demographics of Colombia as a whole, the vast bulk of the city's population are mestizo in origin (those of mixed Amerindian and white European descent), in addition to a smaller population of white European descent. The population of Afro-Colombians in Bogota is smaller than cities along the coast such as Cartagena, where Afro-Colombians have historically resided.


          


          Crime


          In the 1990s, Bogot was widely considered one of the most dangerous cities in the world. In 1993 it had 4,352 intentional homicides and a rate of 79 per 100,000 people. Since then, however, Bogot has gone to great lengths to change its crime rate and its image with increasing success. The change was the result of a participatory and integrated security policy, "Communidad Segura", that was first adopted in 1995 and continues to be enforced. In 2005, Bogot had a murder rate of 23 persons per 100,000 inhabitants, a 71% drop from the prior decade. The city today has a lower murder rate than Caracas, So Paulo and Rio de Janeiro.


          The situation in Bogot seems to be "greatly improved in terms of security and public safety from five years ago, and the atmosphere is much more relaxed", said Marshall Louis, a spokesman for the United States Embassy.


          


          Government
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              Nario House
            

          


          Bogot is the capital of the Republic of Colombia, and houses the national legislature, the Supreme Court of Justice, and the centre of the executive administration as well as the residence of the President of the Republic. The Principal Mayor and District Council  both elected by popular vote  are responsible for city administration.


          The city divided into 20 localities: Usaqun, Chapinero, Santa Fe, San Cristbal, Usme, Tunjuelito, Bosa, Kennedy, Fontibn, Engativ, Suba, Barrios Unidos, Teusaquillo, Los Mrtires, Antonio Nario, Puente Aranda, La Candelaria, Rafael Uribe Uribe, Ciudad Bolvar, Sumapaz.


          Each of the 20 localities are governed by an administrative board elected by popular vote, made up of no less than seven members. The Principal Mayor designates local mayors from candidates nominated by the respective administrative board.


          


          Economy


          Bogot is Colombia's largest economic centre, followed by Medelln, Cali, and Barranquilla. Most companies in Colombia have their headquarters in Bogot (for example, Bavaria, Avianca), is the site of Colombia's main stock market, and it is home to many foreign companies doing business in Colombia and the greater South American continent. Bogot is a major centre for import and export of goods for Colombia and the Andean Community in Latin America.
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              Justice Palace
            

          


          Bogot is the centre of Colombian business. It has a busy banking, insurance sector, and a Stock exchange. Engineering firms provide services for many regions of Colombia and Central America. Bogot houses the central governmental institutions and military headquarters. It is the centre of the telecommunications network and has the biggest industrial facilities in the country.


          
            [image: Office buildings in Bogot�'s business district.]

            
              Office buildings in Bogot's business district.
            

          


          Bogot also receives money from exports like flowers and emeralds. In downtown Bogot, millions of dollars in domestically produced rough and cut emeralds are bought and sold daily. Other important industries include financial services, especially banking. Bogot is headquarters to major commercial banks, and to the Banco de la Repblica, Colombia's central bank. Bogot is also a printing and publishing centre. The city is a major convention destination with many major convention centres: Centro Ferial de Convenciones Corferias, Centro de Convenciones y Eventos Cafam, Centro de Convenciones Gonzalo Jimnez de Quesada, among others. Because of its status as site of the country's capital, it is home to a number of government agencies, which represent another major component of the city's economy.


          The city's industrial base include staples of the Colombian economy such as GM Colmotores, Compaa Colombiana Automotriz, and Ecopetrol.


          


          Utilities


          Energy and sewer bills are stratified based on the location of owner's residence, with the intended purpose that wealthier sections of society subsidize the energy bills of the poorer sections of society. Telephone service is provided by both "Empresa de Telecomunicaciones de Bogot" (ETB), a city-owned company, and "Capitel", owned by Colombia Telecomunicaciones and "EPM Bogot", owned in turn by the Medelln public services company (Empresas Pblicas de Medelln - EPM). Coin or card-operated payphones are also available, along with cell phone providers. There are (as of May 2007) three main operators of wireless phones: Movistar (owned by Spanish firm Telefnica), Comcel (owned by Telmex) and Tigo (co-owned by ETB, EPM and Millicom).


          


          Transportation


          Bogot's growth has placed a strain on its roads and highways, but within the past decade significant efforts to upgrade the infrastructure have been undertaken. The TransMilenio rapid transit system, created during Enrique Pealosa's mayoral term, is a form of bus-rapid transit that has been quickly and affordably deployed as an appropriate stopgap measure to compensate for the lack of a metro system. Despite the city's chronic congestion, many of the ideas enacted during the Pealosa years are regarded worldwide to be cost-effective, efficient and unique solutions. In addition to TransMilenio, the Pealosa administration and voter-approved referenda helped to establish travel restrictions on private cars during peak hours, "Car Free Days" on Sundays, a massive system of bicycle paths and segregated lanes called 'ciclorutas', and the removal of thousands of parking spots in an attempt to make roads more pedestrian-friendly.


          Private car ownership, despite being under 25%, forms a major part of the congestion, in addition to taxis, buses and commercial vehicles. However, due to the cicloruta system, bicycles have become an increasingly important form of transportation as well.


          Buses remain the main means of mass transit. There are two bus systems: the traditional system and Trasmilenio. The traditional system runs a variety of bus types, operated by several companies on normal streets and avenues:


          
            	bus; large buses.


            	buseta; medium size buses.


            	colectivo; vans or minivans.

          


          The buses are divided into two categories: "ejecutivo", which is supposed to be a deluxe service and is not supposed to carry standing passengers, and "corriente" or normal service. Bus fares range, as of March 2008, from $1100 to $1250 (US$ 0.60-0.70 approx.)


          


          Airports
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              El Dorado International Airport
            

          


          Bogot's principal airport is El Dorado International Airport, west of the city's downtown, at the end of Av. el Dorado. Due to its central location in Colombia and in Latin America, it is a natural hub for domestic and international airlines.


          El Dorado is heavily congested, as it handles more passengers than its optimal capacity. Work on a major expansion of El Dorado airport started in September 2007. When completed, this will expand capacity from the current 8 million passengers a year to 16 million.


          A secondary airport, Catam, serves as a base for Military and Police Aviation, also Guaymaral Airport, for private aviation activities.
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              Bogot Gold Museum station
            

          


          


          Bus terminals


          Bogot is a hub for domestic and international bus routes. The Bogot terminal serves routes to most cities and towns in Colombia and is the largest in the country. There is international service to Ecuador and Venezuela.


          


          TransMilenio


          TransMilenio is a bus rapid transit network combining modern articulated buses that operate on dedicated bus roads (busways) and smaller buses (feeders) that operate in residential areas, bringing passengers to the main grid. TransMilenio's main routes are: Caracas Avenue, Northern Highway (Autopista Norte), 80th Street, Americas Avenue, Jimnez Avenue, and 30th Avenue (also referred to as Norte Quito Sur or N.Q.S. for short). Ruotes for Suba Avenue and Southern Highway (Autopista Sur), the southern leg of the 30th Avenue, were opened in April 2006. The third phase of the system will cover 7th Avenue, 10th Avenue, and 26th Street (or Avenida El Dorado). The system is expected to cover the entire city by 2030.


          Although the Transmilenio rapid bus service is considered efficient and carries commuters to numerous corners of the city, it more expensive than any public transport except taxis, and fares increase with petroleum fuel prices. As of December 2007 the price of a ticket was $1400; however, a single ticket allows unlimited transfers until the passenger leaves the system. Transmilenio does not yet cover some main routes, and buses are overcrowded.


          TransMilenio has an interactive guide www.surumbo.com to offer the most efficient ways to use the buses, with maps and information on routes, stations and nearby places.


          


          Bike paths network
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              TransMilenio station
            

          


          Bogot's network of bike paths, called ciclorrutas, is one of the most extensive dedicated bike path networks of any city in the world, with a total extension of 303 km. It extends from the north of the city, 170th Street, to the south, 27th Street, and from Monserrate on the east to the Bogot River on the west. The ciclorruta was started by the 19951998 Antanas Mockus administration, and considerably extended during the administration of Mayor Enrique Pealosa. Since the construction of the ciclorrutas bicycle use in the city has increased 5-fold: it is estimated that 300,000 - 400,000 bicycle trips are made every day, largely in southern, poorer, areas.


          


          Tourist train


          On weekends a sightseeing train, popular with Bogot residents, runs to outlying towns Zipaquir and Nemocn. The route to Zipaquira (famous for its salt cathedral) is 53 km long. Another line goes towards the north for 47 km and ends at Briceo.


          


          Colleges and universities


          Bogot has a scholarly tradition that dates back to 1580 when the first university was founded by the religious Order of Santo Domingo. The oldest university of Bogot is Universidad Santo Toms opened on July 13, 1580. The second oldest is Pontificia Universidad Javeriana, founded on July 9, 1623 by the Jesuits. In December 31, 1651 the still-operating School of Our Lady of Rosary was founded by Fray Cristbal de Torres.


          The largest university of Colombia, the Universidad Nacional de Colombia, was created in September 22, 1867. A study by Universia found it to be the Colombian university producing the largest number of scientific papers published in peer-refereed publications in 2005, and the 142nd most prolific in Latin America.


          In 1886, the Externado of Colombia University was founded.


          Founded in 1948 and now with more than 14,000 students, the private Universidad de los Andes is considered one of the major universities in Colombia.


          Bogot has more schools, colleges, and universities than any other city in Colombia.


          


          Parks and recreation


          There are many parks, many with facilities for concerts, plays, movies, storytellers and other activities.


          
            	" Simn Bolvar Metropolitan Park" is a large park regularly used to stage free concerts (such as the annual Rock al Parque, a festival in which new and popular Latin rock bands play free of charge). Kites are flown in the park.

          


          
            	The public Parque Nacional (National Park)has many trees and green spaces, ponds, games for children, many foot and bicycle paths, and venues for entertainment such as public screenings of movies and concerts and events organized by the Council of Bogot. It is located between two main streets, the Circunvalar Avenue and the 7th Avenue.
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              Simn Bolvar Metropolitan Park.
            

          


          
            	The Bogot Botanical Garden (Jardn Botnico de Bogot).

          


          
            	"Parque de la 93" is located between 93rd and 93Ath street, and 12th and 13th avenue, and has day-time leisure activities and nightlife. Several of the top restaurants and bars in the city are in this park.

          


          
            	There are restaurants and bars in the vicinity of a T-shaped pedestrian strip dubbed "La T" (The T) at the corner of 82nd street and Cra.12. More recently, restaurant activity has begun in the "Zona G" (Gourmet Zone) in and around 67th and 70th Streets and other locations including Usaquen in the north-east and La Macarena (centre east).

          


          
            	Mundo Aventura is an amusement park, with an entry charge and charges for the different attractions. It has rides for adults and children, a petting zoo, and the "cerdodromo", where pigs race.

          


          
            [image: Santamar�a Bullring and a planetarium.]

            
              Santamara Bullring and a planetarium.
            

          


          
            	"Salitre Mgico" is another amusement park with rides and attractions. The park is near the well-known Simn Bolvar park, where concerts are held throughout the year.

          


          
            	Parque del Chic has trees, gardens, artificial creeks and ponds, and a colonial style house converted into a museum.

          


          
            	To the north Parque Jaime Duque has rides, a giant map of Colombia, popular exhibits, a zoo, and a big hand holding the world symbolizing God. There is a reproduction of the Taj Mahal in the park with a collection of reproductions of famous paintings.

          


          
            	Maloka is an interactive museum of sciences.

          


          
            	There are many other parks in Bogot. Each neighbourhood has its own park. Some of these parks are private, for local residents only, and others are public. Some parks are watched over by park-keepers. Sporting events are sometimes held in parks.

          


          


          Sister cities
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              	Bohemian Rhapsody
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              	Single by Queen

              from the album A Night at the Opera
            


            
              	B-side

              	" I'm in Love with My Car"
            


            
              	Released

              	October 31, 1975
            


            
              	Format

              	1975: Vinyl record (7")

              1991: CD, Vinyl record (7")

              1992: CD
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          "Bohemian Rhapsody" is a song written by Freddie Mercury and originally recorded by the band Queen for their 1975 album A Night at the Opera. The song is in the style of a stream-of-consciousness nightmare, and has unusual musical structure for popular music (it has no chorus, instead consisting of seemingly disjunct sections including operatic segments and an a cappella and heavy metal part). Despite this, it was released as a single and became a huge commercial success. In addition, the song is widely hailed as Queen's magnum opus, and it marked a decisive point in the band's career and set them on the way to become one of the world's most popular music groups. The single was accompanied by a groundbreaking music video (then termed a " promotional video") which helped establish the visual language of the modern music video. A truncated version of the song was included in all Queen's subsequent live concert performances (as the band could not recreate the middle section live, because of the many overdubbed voices) and still enjoys great popularity around the world.


          


          History and recording


          The song was recorded over three weeks by the band and producer Roy Thomas Baker. Recording began at Rockfield Studio 1 near Monmouth on August 24, 1975, after a 3-week rehearsal in Herefordshire. During the making of the track, a further four studios  Roundhouse, SARM (East), Scorpion, and Wessex  were used. According to some band members, Mercury worked out the song in his head and directed the band through the song. It has been suggested that "Bohemian Rhapsody" was influenced by the 10cc song " Une Nuit A Paris", which is played on similar instruments, including a Fender Precision Electric Bass, May's Red Special electric guitar, Ludwig drums, timpani and a Paiste gong. Mercury used a Bechstein "Concert" grand piano, the one he played in the promotional video and the UK tour. It was the most expensive Single ever made and remains one of the most elaborate recordings in music history.


          When Mercury wanted to release the single in 1975, it had been suggested to him that, at 5 minutes and 55 seconds, it was too long and would never be a hit. But Mercury gave a copy to friend and London DJ Kenny Everett, informing him (with a wink and a nod) that it was for him personally, and that he must never play it on air. Mercury's plan (a form of reverse psychology) worked  Everett did just the opposite, teasing his listeners by playing bits of the song. Ultimately, Everett played the song 14 times in a day. From then, every major radio station played the song in full. The track proved popular and was released with "I'm in Love with My Car" as the B-side.


          


          Personnel


          
            	Freddie Mercury: lead vocal, piano


            	Brian May: electric guitar, backing vocals


            	John Deacon: bass guitar, backing vocals


            	Roger Taylor: drums, backing vocals

          


          


          Structure


          There has been speculation regarding the meaning behind the song's lyrics. Some believe the lyrics are about a suicidal murderer hunted by demons, or depict events just preceding an execution, pointing to Albert Camus's novel, The Stranger in which a young man confesses to an impulsive murder and has an epiphany before he is executed, as probable inspiration. There are also parallels with Poem VIII in A.E. Housman's A Shropshire Lad. Some believe the lyrics were only written to fit with the music, and have no meaning; Kenny Everett quoted Mercury as claiming the lyrics were simply "random rhyming nonsense." Mercury was evasive when asked about the meaning. Unlike the other members of Queen, who often talked about the inspiration behind songs they had written, Mercury disliked analyzing his own material, and preferred listeners to construct their own interpretations. What is known is that the song had a personal connection for Mercury, which was confirmed by the band's other members. Following the single's release, Mercury was quoted as saying:


          
            
              	

              	It's one of those songs which has such a fantasy feel about it. I think people should just listen to it, think about it, and then make up their own minds as to what it says to them...'Bohemian Rhapsody' didn't just come out of thin air. I did a bit of research although it was tongue-in-cheek and mock opera. Why not?

              	
            

          


          However when the band released a Greatest Hits cassette in Iran, a leaflet in Persian was included with translation and explanations. There Queen states that "Bohemian Rhapsody" is about a young man who has accidentally killed someone and, like Faust, sold his soul to the devil. On the night before his execution he calls for God in Arabic, "Bismillah" ( Basmala), and with the help of angels regains his soul from Shaitan.The song is of six sections: introduction, ballad, guitar solo, opera, rock and an outro. This format, with abrupt changes in style, tone, and tempo, was unusual to rock music. An embryonic version of this style was done by Queen themselves in " My Fairy King". 


          Introduction (0:000:48)


          The song begins with a close four-part harmony a cappella introduction in B-flat, entirely multi track recordings of Mercury even though the video has all four members lip-syncing this part. The lyrics question whether life is "real" or "just fantasy" before concluding that there can be "no escape from reality." After 15 seconds, the grand piano enters, and Mercury's voice alternates with the other vocal parts. The narrator introduces himself as "just a poor boy" but declares that he "need no sympathy" because nothing matters: chromatic side-slipping on "easy come, easy go" highlight the dream-like atmosphere. The end of this section is marked by the bass entrance and the familiar cross-handed piano vamp in B-flat.


          


          Ballad (0:482:36)


          The grand piano continues the 2-bar vamp in B-flat. Deacon's bass guitar enters playing the first note, and the vocals change from harmony to an impassioned solo performance by Mercury. The narrator explains to his mother that he has "just killed a man", with "a gun against his head" and with that act thrown his life away. The chromatic bass line brings about a modulation to E-flat. Here Taylor's drums enter (1:19), and the narrator makes the second of several invocations to his "mama" in the new key, reusing the original theme. The narrator explains his regret over "mak[ing] you cry" and urging mama to "carry on because nothing really matters" to him. A truncated phrase connects to a repeat of the vamp in B-flat. As the ballad proceeds into its second verse, the narrator shows how tired and beat down he is by his actions (as May enters on guitar and mimics the upper range of the piano at 1:50). May sends "shivers down my spine" by scratching the strings on the other side of the bridge. The narrator bids the world goodbye announcing he has got to go and prepares to "face the truth" admitting "I don't want to die / I sometimes wish I'd never been born at all". Another chromatic bass descent brings a modulation to the key of A, and the "Opera" section.


          


          Guitar solo (2:363:03)


          As Mercury sings the rising line "I sometimes wish I'd never been born at all," the band builds in intensity, leading up to a guitar solo by May that serves as the bridge from ballad to opera. The intensity continues to build, but once the bass line completes its descent establishing the new key, the entire band cuts out abruptly at 3:03 except for quiet A Major quaver chords on the piano: the "opera" has begun. In live performances, the stage would go dark and all the members of the band would walk offstage and allow the entire opera section to play from the recording, as it was impossible for them to perform it live, due to the extensive overdubbing.


          


          Opera (3:034:07)


          
            
              	

              	Every time Freddie came up with another 'Galileo', I would add another piece of tape to the reel... That section alone took about three weeks to record, which in 1975 was the average time spent on a whole album.  Roy Thomas Baker

              	
            

          


          A rapid series of rhythmic and harmonic changes introduces a pseudo-operatic midsection, which contains the bulk of the elaborate vocal multi-tracking, depicting the narrator's "descent into hell". While the underlying pulse of the song is maintained, the dynamics vary greatly from bar to bar, from only Mercury's voice accompanied by a piano, to a multi-voice choir supported by drums, bass, piano and a timpani. The choir effect was created by having May, Mercury, and Taylor sing their vocal parts continually for ten to twelve hours a day, resulting in 180 separate overdubs. These overdubs were then combined into successive submixes. According to Roger Taylor, the voices of May, Mercury and himself combined created a wide vocal range: "Brian could get down quite low, Freddie had a powerful voice through the middle, and I was good at the high stuff." The band wanted to create "a wall of sound, that starts down and goes all the way up". The band used the bell effect for lyrics "Magnifico" and "Let me go". Also, on "Let him go", Taylor singing the top section carries his note on further after the rest of the "choir" have stopped singing. Lyrical references in this passage include Scaramouche, the fandango, Galileo Galilei, Figaro and " Bismillah," as rival factions fight over the narrator's soul. The introduction is recalled with the chromatic inflection on "I'm just a poor boy, nobody loves me." The section concludes with a full choral treatment of the lyric " Beelzebub has a devil put aside for me!", on a block B-flat major chord. Roger Taylor tops the final chord with a falsetto B-flat in the sixth octave, the third highest note on a standard keyboard. 


          Heavy metal (4:074:55)


          The operatic section leads into an aggressive heavy metal musical interlude with a guitar riff that was written by Mercury. At 4:15, a double-tracked Mercury sings angry lyrics addressed to an unspecified "you", accusing him/her of betrayal and abuse and insisting "can't do this to me, baby" - which could be interpreted as a flashback to certain events that led to the earlier ballad section ("just killed a man"). Three ascending guitar runs follow, which May described as something he had to "battle with" when performing the song live. Mercury then plays a similar run on the piano. It took 3 tries for Freddie to hit the C5 in the "die" of "So you think you can love me and leave me to die", further explained by the more than one vocal track for just that one word.


          


          Outro (4:555:55)


          After Mercury plays ascending octaves of notes from the B flat mixolydian scale, the song then returns to the tempo and form of the introduction. A guitar accompanies the chorus "ooh, ooh yeah, ooh yeah". A double-tracked twin guitar melody is played through an amplifier designed by John Deacon, affectionately nicknamed the " Deacy Amp". Mercury's line "Nothing really matters..." appears again. The final line, "Any way the wind blows", is followed by the quiet sound of a large gong that finally expels the tension built up throughout the song.


          


          Promotional video


          The promotional video has been voted the UK's "Best video of all time" in a survey commissioned by O2 in the United Kingdom. Though some artists, including Queen themselves (for example, " Killer Queen" and "Liar" already had music videos), had made video clips to accompany songs, it wasn't until after the success of "Bohemian Rhapsody" that it became regular practice for record companies to produce promo videos for artists' single releases. These could then be shown on television shows such as the BBC's Top of the Pops, without the need for the artist to appear in person. A promo video also allowed the artist to have their music broadcast and accompanied by their own choice of visuals, rather than dancers such as Pan's People. The video has been hailed as launching the MTV age.


          The video for the single was directed by Bruce Gowers, using ideas from band members. It was created to allow the band to tour and appear "live" on Top of the Pops. The piano used by Freddie Mercury in the video was also used by Paul McCartney to record "Hey Jude". Shot in just over four hours on the band's rehearsal stage, it cost 4500, using an outside broadcast truck owned by one of the band's managers. All the special effects were done during the recording. The effect of the face zooming away was accomplished by pointing the camera at a monitor, giving visual feedback, a visual glare, analogous to audio feedback. The honeycomb effect was achieved by using a shaped lens. In the original version an apparent editing glitch led to the piano part being briefly double-tracked out of sync with itself, but this was corrected later.


          In the closing seconds of the video Roger Taylor is depicted stripped to the waist, striking the tam tam in the manner of the trademark of the Rank Organisation's Gongman, familiar in the UK as the opening of all Rank film productions.


          


          Popularity


          In 1977, only two years after its release, "Bohemian Rhapsody" was named 'The Best Single of the Last 25 Years' by BPI.


          "Bohemian Rhapsody" is the only single to have been UK Christmas Number 1 twice (in a single recording), first in 1975/1976, and then in 1991/1992 (as a double A-side single with " These Are the Days of Our Lives") following the death of Mercury. The song stayed at number one on the British charts for nine weeks  the longest stay since 1975  and for another five weeks during 1991-1992. Its 14 weeks at the UK #1 spot make it the fourth-longest-serving #1 on the UK singles chart. It is also the only UK single ever to sell a million copies on two separate occasions and is placed third in the official list of the best-selling singles in the United Kingdom.


          The song's prominent place in the pop/rock canon seems secure, as it consistently ranks highly in media reader polls of "the best singles of all-time". In 2002, it came first in the Guinness Hit Singles poll of the greatest UK singles of all-time, as well as 10th in a BBC World Service poll to find the world's favourite song. Queen's " We Are the Champions" came top. In 2000 it came second to " Imagine" by John Lennon in a Channel 4 television poll of The 100 Best Number 1s. It has been in the top 5 of the Dutch annual "Top 100 Aller Tijden" ("All-Time Top 100 Singles") since 1977, reaching #1 eight times.; in the annual " Top 2000" (maintained since 1999) it has, until 2005, been #1 every year. In 2005, it went down one place to #2, only to reclaim #1 in 2006 again. In the 2007 edition, it once again ended at the top. For popularity comparison: the 2005 edition of the top 2000 was listened to by more than 60% of the total Dutch populace.


          The song enjoyed renewed popularity in 1992 as part of the soundtrack to the film Wayne's World. In connection with this, a new video was released, intercutting excerpts from the film with footage from the original Queen video, along with some live footage of the band. The Wayne's World video version of "Bohemian Rhapsody" won Queen its only MTV Video Music Award for * Best Video from a Film. When surviving members Brian May and Roger Taylor took the stage to accept the award, Brian May was overcome with emotion and said that "Freddie would be tickled".


          On the Made in Heaven video documentary "Champions of the World", Mike Myers talked about his horror at finding out that the record company had mixed clips from Wayne's World with Queen's original video, and his fear that this would upset the band. Myers himself said, "they've just whizzed on a Picasso." As a result, he asked the record company to tell Queen that the video was not his idea, and that he apologized to them. He then said that, later, Queen sent a reply simply saying, "Thank you for using our song," which shocked Myers, who said it should be more like him telling Queen, "Thank you for even letting me touch the hem of your garments!"


          The final scene of the video was notable, where a pose of the band from the video from the original "Bohemian Rhapsody" clip " morphs" into an identically-posed 1985 photo, first featured in the " One Vision" video. This re-release (with "The Show Must Go On" as a double-A side) hit #2 in the US in 1992, sixteen years after the original 1976 US release peaked at #9.


          In 2004 the song was inducted into the Grammy Hall of Fame.


          As of 2004, "Bohemian Rhapsody" is the second most played song on British radio, in clubs and on jukeboxes collectively, after Procol Harum's " A Whiter Shade of Pale". On September 30, 2007 on the Radio 1 Chart Show, for BBC Radio 1's 40th birthday, it was revealed that "Bohemian Rhapsody" was the most played song since Radio 1's launch.


          "Bohemian Rhapsody" is currently used as the soundtrack to Hard Rock Park's nighttime fireworks show, which is simply named "Bohemian Rhapsody".


          In 2006 the American publisher Hal Leonard Corporation released an a cappella realisation of "Bohemian Rhapsody", arranged by Philip Lawson.


          In 2008, on the show So You Think You Can Dance, Mark Kanemura "danced for his life" to "Bohemian Rhapsody". The song helped him make it to the top 20 contestants.


          


          Chart positions


          
            
              	Chart 1975 or 1992

              	Position
            


            
              	UK Singles Chart

              	1
            


            
              	Irish Singles Chart

              	1
            


            
              	New Zealand Singles Chart

              	1
            


            
              	Dutch Singles Chart

              	1
            


            
              	U.S. Billboard Hot 100

              	2
            


            
              	Swiss Singles Chart

              	4
            


            
              	Norwegian Singles Chart

              	4
            


            
              	Australian ARIA Singles Chart

              	5
            


            
              	Austrian Singles Chart

              	8
            


            
              	French Singles Chart

              	15
            


            
              	Swedish Singles Chart

              	18
            

          


          


          Live performances


          The a cappella opening was too complex to perform live so Mercury tried ways of introducing the song. When the song " Mustapha" became a live favorite, Mercury would often sub in that song's a cappella opening, which was easier to reproduce live as it was only one voice. During the Hot Space tour, and occasionally at other times, Mercury would do a piano improvisation (generally the introduction to " Death on Two Legs") that ended with the first notes of the song. Often, the preceding song would end, and Mercury would sit at the piano, say a quick word and start playing the ballad section.


          Initially following the song's release, the operatic, middle section proved a problem for the band. Because of extensive multi-tracking, it could not be performed on stage. The band did not have enough of a break between the " Sheer Heart Attack" and "A Night at the Opera" tours to find a way to make it work live, so they split the song into three sections that were played throughout the night. The opening and closing ballads were played as part of a medley, with " Killer Queen" and " March of the Black Queen" taking the place of the operatic and hard rock sections. Those two sections, in virtually all gigs, were played as an introductory piece leading into "Ogre Battle".


          Starting with the " A Day at the Races" tour in 1976, the band adopted their lasting way of playing the song live. The opening ballad would be played on stage, and after Brian May's guitar solo, the lights would go down, the band would leave the stage, and the operatic section would be played from tape. A blast of pyrotechnics after Roger Taylor's high note on the final "for me" would announce the band's return for the hard rock section and closing ballad. Queen played the song in this form all through the Magic Tour of 1986.


          On the 2005/2006 Queen + Paul Rodgers tours, a live performance recording of Mercury (from the Wembley show of 1986) played on video screens doing the vocals and piano for the first segment, while the other musicians played along and Paul Rodgers sat out. The middle operatic section was left to the studio tape, with a video tribute to Freddie Mercury and John Deacon played on a screen behind the stage. The band went backstage, and the arena would be completely dark. When the hard rock section kicked in, the lights came back up to the full band on stage, including Rodgers, who took over lead vocals. The taped Mercury and Rodgers made the closing into a duet, with Rodgers allowing the audience to sing the final "Nothing really matters to me" while the taped Mercury took a bow for the crowd. Rodgers would then repeat the line, and the final line was delivered with one last shot of Freddie Mercury smiling at the audience before the arena went black.


          


          Notable cover versions


          
            	The spoof rock band Bad News (created for the UK Channel 4 TV series The Comic Strip Presents...) released a version of "Bohemian Rhapsody" as a single in 1987 and was featured on their 1987 debut album Bad News. It reached #44 in the UK Singles Chart. The recording was produced by Brian May. This version parodied the song in that its performance was intentionally of a low standard. The group also released the song as a music video single.


            	On April 20, 1992, Elton John and Axl Rose performed the song with the surviving members of Queen for The Freddie Mercury Tribute Concert.


            	"Weird Al" Yankovic released a polka cover in 1993 on his album Alapalooza, renamed " Bohemian Polka."


            	Les Fradkin has released, in 2008, the first ever totally instrumental version featuring the Starr Labs Ztar, a futuristic electronic synthesizer controller


            	Newton Faulkner has received notable praise for covering the song using only his voice and a guitar.


            	In 1995, the American progressive metal band Dream Theatre covered part of the song in "The Big Medley" on their A Change of Seasons EP.


            	Celtic band De Dannan included a cover of the song called "Hibernian Rhapsody" on their album of the same name in 1996. The arrangement, without vocals, uses traditional Irish musical instruments.


            	Duo The Braids recorded an R&B version for the soundtrack of the 1996 film High School High. It was produced by Third Eye Blind's lead singer Stephan Jenkins and was also released as a single.


            	Phish performed "Bohemian Rhapsody" in its entirety on December 31, 1996, accompanied by a gospel choir. This is one of the only known versions of the entire song played live in the way it was recorded. Page McConnell sang Freddie Mercury's parts and the choir was used to complete the opera portion of the song, which Queen used a recording for.


            	California Guitar Trio recorded "Bohemian Rhapsody" for their 2000 album Rocks the West, and have performed the song extensively on various tours both before and after the release of the album. Sometimes the audience sings along.


            	There is also a duet version in which Spanish opera singer Montserrat Caball and Iron Maiden lead singer Bruce Dickinson alternate in performing the song. It was released in the 1997 album, "Friends for Life"


            	Popera group G4 released it as a single in 2005 which reached #9 in the UK music charts.


            	The Flaming Lips recorded a cover for the 2005 album Killer Queen. The cover was also performed live.


            	The song has been performed twice for British charities: firstly in 1993 by celebrities from all major TV networks for Comic Relief (in a parody of the original video) and again in 2005 by a selection of BBC News presenters for Children in Need.


            	Hamish & Andy performed a version of "Bohemian Rhapsody" using only their mouths to create the sounds of the instruments.


            	The Ten Tenors performed a version of "Bohemian Rhapsody" at their Berlin concert and also released a version on their album Tenology, also using their voices for most of the instruments (excepting the drums and piano).


            	Several American Idol contestants, including Kellie Pickler, Michael Johns, and Constantine Maroulis, have covered the song at various points in the competition.


            	A Mountain Dew commercial aired during Super Bowl XXXIV on January 30, 2000 remade both the song and the video.


            	The UK band Oompah Brass have recorded an oompah version of "Bohemian Rhapsody" (dubbed "Bavarian Rhapsody" due to its being played in 3/4) on their album Oompocalypse Now (2008) .


            	On an episode of Two and a Half Men, Jacob Harper is singing the opera part of the song up until the "let him go" off key and playing it on his piano.


            	TmsT (Too much spare Time) created a cover version which ridiculed the game Zero Wing's horribly translated introduction scene, entitled " Zero Wing Rhapsody" that is available on Newgrounds.


            	Collegehumor TV recently created a song named "Brohemian Rhapsody", depicting a person's story about a party, which ends up with him being arrested by the end.


            	Raven Maize, aka Joey Negro reached #12 in the UK Charts with "The Real Life", which sampled the acapella opening from the song.


            	In 2001, Christian band ApologetiX recorded "Bethlehemian Rhapsody", a parody based on the Bible story of David and Goliath.


            	There is a three second clip of the song in the 2008 Mike Myers movie "The Love Guru".

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Bohemian_Rhapsody"
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              	General
            


            
              	Name, Symbol, Number

              	bohrium, Bh, 107
            


            
              	Element category

              	transition metals
            


            
              	Group, Period, Block

              	7, 7, d
            


            
              	Standard atomic weight

              	[270] gmol1
            


            
              	Electron configuration

              	[Rn] 5f14 6d5 7s2

            


            
              	Electrons per shell

              	2, 8, 18, 32, 32, 13, 2
            


            
              	Physical properties
            


            
              	Phase

              	presumably a solid
            


            
              	Atomic properties
            


            
              	Crystal structure

              	unknown
            


            
              	Oxidation states

              	7
            


            
              	Miscellaneous
            


            
              	CAS registry number

              	54037-14-8
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of bohrium
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	272Bh

                    	syn

                    	9.8 s

                    	

                    	9.02

                    	268Db
                  


                  
                    	271Bh

                    	syn

                    	

                    	

                    	

                    	267Db
                  


                  
                    	270Bh

                    	syn

                    	61 s

                    	

                    	8.93

                    	266Db
                  


                  
                    	267Bh

                    	syn

                    	17 s

                    	

                    	8.83

                    	263Db
                  


                  
                    	266Bh

                    	syn

                    	0.9 s

                    	

                    	9.77,9.04

                    	262Db
                  


                  
                    	265Bh

                    	syn

                    	0.9 s

                    	

                    	9.24

                    	261Db
                  


                  
                    	264Bh

                    	syn

                    	0.97 s

                    	

                    	9.62,9.48

                    	260Db
                  


                  
                    	262mBh

                    	syn

                    	9.6 ms

                    	

                    	10.37,10.24

                    	258Db
                  


                  
                    	262gBh

                    	syn

                    	84 ms

                    	

                    	10.08,9.94,9.82,9.74,9.66

                    	258Db
                  


                  
                    	261Bh

                    	syn

                    	11.8 ms

                    	

                    	10.40,10.10,10.03

                    	257Db
                  


                  
                    	260Bh

                    	syn

                    	35 ms

                    	

                    	10.16

                    	256Db
                  

                

              
            


            
              	References
            

          


          Bohrium (pronounced /ˈbɔəriəm/) is a chemical element in the periodic table that has the symbol Bh and atomic number 107.


          It is a synthetic element whose most stable isotope, Bh-270, has a half-life of 61 seconds. Chemical experiments confirmed bohrium's predicted position as a member of group 7 of the periodic table, as a heavier homologue to rhenium.


          


          Official discovery


          The first convincing synthesis was in 1981 by a German research team led by Peter Armbruster and Gottfried Mnzenberg at the Gesellschaft fr Schwerionenforschung (Institute for Heavy Ion Research) in Darmstadt using the Dubna reaction.


          
            	[image: \, ^{209}_{83}\mathrm{Bi} + \, ^{54}_{24}\mathrm{Cr} \, \to\ \, ^{262}_{107}\mathrm{Bh} + \, ^{1}_{0}\mathrm{n}]

          


          In 1989, the GSI team successfully repeated the reaction during their efforts to measure an excitation function. During these experiments, 261Bh was also identified in the 2n evaporation channel and it was confirmed that 262Bh exists as two isomers.


          The IUPAC/IUPAP Transfermium Working Group (TWG) report in 1992 officially recognised the GSI team as discoverers of element 107.


          


          Proposed names


          Historically element 107 has been referred to as eka-rhenium.


          The Germans suggested the name nielsbohrium with symbol Ns to honour the Danish physicist Niels Bohr. The Soviets had suggested this name be given to element 105 (dubnium) and the German team wished to recognise both Bohr and the fact that the Dubna team had been the first to propose the cold fusion reaction.


          There was an element naming controversy as to what the elements from 101 to 109 were to be called; thus IUPAC adopted unnilseptium (pronounced /ˌjuːnɪlˈsɛptiəm/ or /ˌʌnɪlˈsɛptiəm/, symbol Uns) as a temporary, systematic element name for this element. In 1994 a committee of IUPAC rejected the name nielsbohrium since there was no precedence for using a scientist's complete name in the naming of an element and thus recommended that element 107 be named bohrium. This was opposed by the discoverers who were adamant that they had the right to name the element. The matter was handed to the Danish branch of IUPAC who voted in favour of the name bohrium. There was some concern however that the name might be confused with boron and in particular the distinguishing of the names of their respective oxo-ions bohrate and borate. Despite this, the name bohrium for element 107 was recognized internationally in 1997. The IUPAC subsequently decided that bohrium salts should be called bohriates.


          


          Electronic structure


          
            [image: ]

            

          


          



          Bohrium is element 107 in the Periodic Table. The two forms of the projected electronic structure are:


          Bohr model: 2, 8, 18, 32, 32, 13, 2


          Quantum mechanical model: 1s22s22p63s23p64s23d10 4p65s24d105p66s24f145d10 6p67s25f146d5


          



          



          



          



          


          Extrapolated chemical properties of eka-rhenium/dvi-technetium


          


          Oxidation states


          Element 107 is projected to be the fourth member of the 6d series of transition metals and the heaviest member of group VII in the Periodic Table, below manganese, technetium and rhenium. All the members of the group readily portray their group oxidation state of +VII and the state becomes more stable as the group is descended. Thus bohrium is expected to form a stable +VII state. Technetium also shows a stable +IV state whilst rhenium portrays stable +IV and +III states. Bohrium may therefore show these lower states as well.


          


          Chemistry


          The heavier members of the group are known to form volatile heptoxides M2O7, so bohrium should also form the volatile oxide Bh2O7. The oxide should dissolve in water to form perbohric acid, HBhO4. Rhenium and technetium form a range of oxyhalides from the halogenation of the oxide. The chlorination of the oxide forms the oxychlorides MO3Cl, so BhO3Cl should be formed in this reaction. Fluorination results in MO3F and MO2F3 for the heavier elements in addition to the rhenium compounds ReOF5 and ReF7. Therefore, oxyfluoride formation for bohrium may help to indicate eka-rhenium properties.


          


          Experimental chemistry


          


          Gas phase chemistry


          In 2000, a team at the PSI conducted a chemistry reaction using atoms of 267Bh produced in the reaction between Bk-249 and Ne-22 ions. The resulting atoms were thermalised and reacted with a HCl/O2 mixture to form a volatile oxychloride. The reaction also produced isotopes of its lighter homologues, technetium (as 108Tc) and rhenium (as 169Re). The isothermal adsorption curves were measured and gave strong evidence for the formation of a volatile oxychloride with properties similar to that of rhenium oxychloride. This placed bohrium as a typical member of group 7.


          
            	[image: \mathrm{Bh} + \tfrac{3}{2}\cdot\mathrm{O}_{2} + \mathrm{HCl}\to \mathrm{BhO}_{3}\mathrm{Cl} + \mathrm{H}]

          


          


          Summary of compounds


          
            
              	Formula

              	Names(s)
            


            
              	BhO3Cl

              	bohrium oxychloride; bohrium(VII) chloride trioxide
            

          


          


          History of synthesis of isotopes by cold fusion


          [bookmark: 209Bi.2854Cr.2Cxn.29263-xBh_.28x.3D1.2C2.29]


          209Bi(54Cr,xn)263-xBh (x=1,2)


          The synthesis of element 107 was first attempted in 1976 by scientists at the Joint Institute for Nuclear Research at Dubna using this cold fusion reaction. Analysis was by detection of spontaneous fission (SF). They discovered two SF activities, one with a 1-2 ms half-life and one with a 5 s activity. Based on the results of other cold fusion reactions, they concluded that they were due to 261107 and 257105 respectively. However, later evidence gave a much lower SF branching for 261107 reducing convidence in this assignment. The assignment of the element 105 activity was later changed to 258105, presuming that the decay of element 107 was missed. The 2 ms SF activity was assigned to 258Rf resulting from the 33% EC branch. The GSI team studied the reaction in 1981 in their discovery experiments. Five atoms of 262Bh were detected using the method of correlation of genetic parent-daughter decays. In 1987, an internal report from Dubna indicated that the team had been able to detect the spontaneous fission of 261107 directly. The GSI team further studied the reaction in 1989 and discovered the new isotope 261Bh during the measurement of the 1n and 2n excitation functions but were unable to detect an SF branching for 261Bh. They continued their study in 2003 using newly developed bismuth(III) fluoride (BiF3) targets, used to provide further data on the decay data for 262Bh and the daughter 258Db. The 1n excitation function was remeasured in 2005 by the team at LBNL after some doubt about the accuracy of previous data. They observed 18 atoms of 262Bh and 3 atoms of 261Bh and confirmed the two isomers of 262Bh.


          [bookmark: 209Bi.2853Cr.2Cxn.29262-xBh]


          209Bi(53Cr,xn)262-xBh


          The team at Dubna studied this reaction in 1976 in order to assist in their assignments of the SF activities from their experiments with a Cr-54 beam. They were unable to detect any such activity, indicating the formation of different isotopes decaying primarily by alpha decay.


          [bookmark: 209Bi.2852Cr.2Cxn.29261-xBh_.28x.3D1.29]


          209Bi(52Cr,xn)261-xBh (x=1)


          This reaction was studied for the first time in 2007 by the team at LBNL to search for the lightest bohrium isotope 260Bh. The team successfully detected 8 atoms of 260Bh decaying by correlated 10.16 MeV alpha particle emission to 256Db. The alpha decay energy indicates the continued stabilising effect of the N=152 closed shell.


          [bookmark: 208Pb.2855Mn.2Cxn.29263-xBh_.28x.3D1.29]


          208Pb(55Mn,xn)263-xBh (x=1)


          The team at Dubna also studied this reaction in 1976 as part of their newly established cold fusion approach to new elements. As for the reaction using a Bi-209 target, they observed the same SF activities and assigned them to 261107 and 257105. Later evidence indicated that these should be reassigned to 258105 and 258104 (see above). In 1983, they repeated the experiment using a new technique: measurement of alpha decay from a descendant using chemical separation. The team were able to detect the alpha decay from a descendant of the 1n evaporation channel, providing some evidence for the formation of element 107 nuclei. This reaction was later studied in detail using modern techniques by the team at LBNL. In 2005 they measured 33 decays of 262Bh and 2 atoms of 261Bh, providing a 1n excitation function and some spectroscopic data of both 262Bh isomers. The 2n excitation function was further studied in a 2006 repeat of the reaction. . The team found that this reaction had a higher 1n cross section than the corresponding reaction with a Bi-209 target, contrary to expectations. Further research is required to understand the reasons.


          


          Synthesis of isotopes by hot fusion


          [bookmark: 243Am.2826Mg.2Cxn.29269-xBh_.28x.3D3.2C4.2C5.29]


          243Am(26Mg,xn)269-xBh (x=3,4,5)


          Recently, the team at the Institute of Modern Physics (IMP), Lanzhou, have studied the nuclear reaction between americium-243 and magnesium-26 ions in order to synthesise the new isotope 265Bh and gather more data on 266Bh. In two series of experiments, the team has measured partial excitation functions of the 3n,4n and 5n evaporation channels.


          [bookmark: 249Bk.2822Ne.2Cxn.29271-xBh_.28x.3D4.2C5.29]


          249Bk(22Ne,xn)271-xBh (x=4,5)


          The first attempts to synthesise element 107 by hot fusion pathways were performed in 1979 by the team at Dubna. The reaction was repeated in 1983. In both cases, they were unable to detect and spontaneous fission from nuclei of element 107. More recently, hot fusions pathways to bohrium have been re-investigated in order to allow for the synthesis of more long-lived, neutron rich isotopes to allow a first chemical study of bohrium. In 1999, the team at LBNL announced the discovery of long-lived 267Bh (5 atoms) and 266Bh (1 atom). In the following year, the same team attempted to confirm the synthesis and decay of 266Bh. However, they were unable to do so and the identification of 266Bh in the first experiment is questionable. The team at the Paul Scherrer Institute (PSI) in Bern, Switzerland later synthesised 6 atoms of 267Bh in the first definitive study of the chemistry of bohrium (see below).


          [bookmark: 254Es.2816O.2Cxn.29270-xBh]


          254Es(16O,xn)270-xBh


          As an alternative means of producing long-lived bohrium isotopes suitable for a chemical study, the synthesis of 267Bh and 266Bh were attempted in 1995 by the team at GSI using the highly asymmetric reaction using an einsteinium-254 target. They were unable to detect any product atoms.


          


          Synthesis of isotopes as decay products


          Isotopes of bohrium have also been detected in the decay of heavier elements. Observations to date are shown in the table below:


          
            
              	Evaporation Residue

              	Observed Bh isotope
            


            
              	288115

              	272Bh
            


            
              	287115

              	271Bh (missed)
            


            
              	282113

              	270Bh
            


            
              	278113

              	266Bh
            


            
              	272Rg

              	264Bh
            


            
              	266Mt

              	262Bh
            

          


          


          Chronology of isotope discovery


          
            
              	Isotope

              	Year discovered

              	discovery reaction
            


            
              	260Bh

              	2007

              	209Bi(52Cr,n)
            


            
              	261Bh

              	1989

              	209Bi(54Cr,2n)
            


            
              	262Bhg,m

              	1981

              	209Bh(54Cr,n)
            


            
              	263Bh

              	unknown

              	
            


            
              	264Bh

              	1994

              	209Bi(64Ni,n)
            


            
              	265Bh

              	2004

              	243Am(26Mg,4n)
            


            
              	266Bh

              	2004

              	209Bi(70Zn,n)
            


            
              	267Bh

              	2000

              	249Bk(22Ne,5n)
            


            
              	268Bh

              	unknown

              	
            


            
              	269Bh

              	unknown

              	
            


            
              	270Bh

              	2006

              	237Np(48Ca,3n)
            


            
              	271Bh

              	unknown

              	
            


            
              	272Bh

              	2003

              	243Am(48Ca,3n)
            

          


          


          Isomerism in bohrium nuclides


          [bookmark: 262Bh]


          262Bh


          The only confirmed example of isomerism in bohrium is for the isotope 262Bh. Direct production populates two states, a ground state and an isomeric state. The ground state is confirmed as decaying by alpha emission with alpha lines at 10.08,9.82 and 9.76 MeV with a revised half life of 84 ms. The excited state decays by alpha emission with lines at 10.37 and 10.24 MeV with a revised half-life of 9.6 ms.


          


          Chemical yields of isotopes


          


          Cold Fusion


          The table below provides cross-sections and excitation energies for cold fusion reactions producing bohrium isotopes directly. Data in bold represents maxima derived from excitation function measurements. + represents an observed exit channel.


          
            
              	Projectile

              	Target

              	CN

              	1n

              	2n

              	3n
            


            
              	55Mn

              	208Pb

              	263Bh

              	590 pb , 14.1 MeV

              	~35 pb

              	
            


            
              	54Cr

              	209Bi

              	263Bh

              	510 pb , 15.8 MeV

              	~50 pb

              	
            


            
              	52Cr

              	209Bi

              	261Bh

              	59 pb , 15.0 MeV

              	

              	
            

          


          


          Hot Fusion


          The table below provides cross-sections and excitation energies for hot fusion reactions producing bohrium isotopes directly. Data in bold represents maxima derived from excitation function measurements. + represents an observed exit channel.


          
            
              	Projectile

              	Target

              	CN

              	3n

              	4n

              	5n
            


            
              	26Mg

              	243Am

              	271Bh

              	+

              	+

              	+
            


            
              	22Ne

              	249Bk

              	271Bh

              	

              	~96 pb

              	+
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        Boiling point


        
          

          The boiling point of a liquid is the temperature at which the vapor pressure of the liquid equals the environmental pressure surrounding the liquid. A liquid in a vacuum environment has a lower boiling point than when the liquid is at atmospheric pressure. And a liquid in a high pressure environment has a higher boiling point than when the liquid is at atmospheric pressure. In other words, all liquids have an infinite number of boiling points.


          The normal boiling point (also called the atmospheric boiling point or the atmospheric pressure boiling point) of a liquid is the special case in which the vapor pressure of the liquid equals the defined atmospheric pressure at sea level, 1 atmosphere. At that temperature, the vapor pressure of the liquid becomes sufficient to overcome atmospheric pressure and lift the liquid to form bubbles inside the bulk of the liquid. The standard boiling point is now (as of 1982) defined by IUPAC as the temperature at which boiling occurs under a pressure of 1 bar.


          The heat of vaporization is the amount of heat required to convert or vaporize a saturated liquid (i.e., a liquid at its boiling point) into a vapor.


          Liquids may change to a vapor at temperatures below their boiling points through the process of evaporation. Evaporation is a surface phenomenon in which molecules located near the vapor/liquid surface escape into the vapor phase. On the other hand, boiling is a process in which molecules anywhere in the liquid escape, resulting in the formation of vapor bubbles within the liquid.


          


          Saturation temperature and pressure


          A saturated liquid contains as much thermal energy as it can without boiling (or conversely a saturated vapor contains as little thermal energy as it can without condensing).


          Saturation temperature means boiling point. The saturation temperature is the temperature for a corresponding saturation pressure at which a liquid boils into its vapor phase. The liquid can be said to be saturated with thermal energy. Any addition of thermal energy results in a phase change.


          If the pressure in a system remains constant ( isobaric), a vapor at saturation temperature will begin to condense into its liquid phase as thermal energy (heat) is removed. Similarly, a liquid at saturation temperature and pressure will boil into its vapor phase as additional thermal energy is applied.


          The boiling point corresponds to the temperature at which the vapor pressure of the liquid equals the surrounding environmental pressure. Thus, the boiling point is dependent on the pressure. Usually, boiling points are published with respect to atmospheric pressure (101.325 kilopascals or 1 atm). At higher elevations, where the atmospheric pressure is much lower, the boiling point is also lower. The boiling point increases with increased pressure up to the critical point, where the gas and liquid properties become identical. The boiling point cannot be increased beyond the critical point. Likewise, the boiling point decreases with decreasing pressure until the triple point is reached. The boiling point cannot be reduced below the triple point.


          If the heat of vaporization and the vapor pressure of a liquid at a certain temperature is known, the normal boiling point can be calculated by using the Clausius-Clapeyron equation thus:


          [image: T_B = \Bigg(\frac{\,R\,[\,\ln(P_0)-\ln(101.325)\,]}{\Delta H_{vap}}+\frac{1}{T_0}\Bigg)^{-1}]


          
            
              	where:

              	
            


            
              	TB

              	= the normal boiling point, K
            


            
              	R

              	= the ideal gas constant, 8.314 J  K-1  mol-1
            


            
              	P0

              	= is the vapor pressure at a given temperature, kPa
            


            
              	101.325

              	= atmospheric pressure, kPa
            


            
              	Hvap

              	= the heat of vaporization of the liquid, J/mol
            


            
              	T0

              	= the given temperature, K
            


            
              	ln

              	= the natural logarithm to the base e
            

          


          Saturation pressure is the pressure for a corresponding saturation temperature at which a liquid boils into its vapor phase. Saturation pressure and saturation temperature have a direct relationship: as saturation pressure is increased so is saturation temperature.


          If the temperature in a system remains constant (an isothermal system), vapor at saturation pressure and temperature will begin to condense into its liquid phase as the system pressure is increased. Similarly, a liquid at saturation pressure and temperature will tend to flash into its vapor phase as system pressure is decreased.


          The boiling point of water is 100 C (212 F) at standard pressure. On top of Mount Everest the pressure is about 260 mbar (26.39 kPa) so the boiling point of water is 69 C. (156.2 F).


          For purists, the normal boiling point of water is 99.97 degrees Celsius at a pressure of 1 atm (i.e., 101.325 kPa). Until 1982 this was also the standard boiling point of water, but the IUPAC now recommends a standard pressure of 1 bar (100 kPa). At this slightly reduced pressure, the standard boiling point of water is 99.61 degrees Celsius.


          


          Relation between the normal boiling point and the vapor pressure of liquids


          
            [image: A typical vapor pressure chart for various liquids]

            
              A typical vapor pressure chart for various liquids
            

          


          The higher the vapor pressure of a liquid at a given temperature, the lower the normal boiling point (i.e., the boiling point at atmospheric pressure) of the liquid.


          The vapor pressure chart to the right has graphs of the vapor pressures versus temperatures for a variety of liquids. As can be seen in the chart, the liquids with the highest vapor pressures have the lowest normal boiling points.


          For example, at any given temperature, propane has the highest vapor pressure of any of the liquids in the chart. It also has the lowest normal boiling point(-43.7 C), which is where the vapor pressure curve of propane (the purple line) intersects the horizontal pressure line of one atmosphere ( atm) of absolute vapor pressure.


          In terms of intermolecular interactions, the boiling point represents the point at which the liquid molecules possess enough thermal energy to overcome the various intermolecular attractions binding the molecules into the liquid (eg. dipole-dipole attraction, instantaneous-dipole induced-dipole attractions, and hydrogen bonds). Therefore the boiling point is also an indicator of the strength of these attractive forces.


          


          Properties of other elements


          The element with the lowest boiling point is helium. Both the boiling points of rhenium and tungsten exceed 5000 K at standard pressure. Due to the experimental difficulty of precisely measuring extreme temperatures without bias, there is some discrepancy in the literature as to whether tungsten or rhenium has the higher boiling point.
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        Bolivia


        
          

          
            
              	
                Repblica de Bolivia(Spanish)

                Bulibya Republika(Quechua)

                Wuliwya Suyu(Aymara)

                
                  Republic of Bolivia
                

              
            


            
              	
                
                  
                    	[image: Flag of Bolivia]

                    	[image: Coat of arms of Bolivia]
                  


                  
                    	Flag

                    	Coat of arms
                  

                

              
            


            
              	Motto:"La unin es la fuerza!"(Spanish)

              "Unity is strength!"
            


            
              	Anthem: Bolivianos, el hado propicio(Spanish)

            


            
              	
                
                  [image: Location of Bolivia]
                


                

              
            


            
              	Capital

              	Sucre (constitutional, judicial)


              La Paz(administrative)

            


            
              	Largest city

              	Santa Cruz de la Sierra

            


            
              	Official languages

              	Spanish, Quechua, Aymara
            


            
              	Demonym

              	Bolivian
            


            
              	Government

              	Republic
            


            
              	-

              	President

              	Evo Morales
            


            
              	-

              	Vice President

              	lvaro Garca
            


            
              	Independence
            


            
              	-

              	from Spain

              	August 6, 1825
            


            
              	Area
            


            
              	-

              	Total

              	1,098,581km( 28th)

              424,163 sqmi
            


            
              	-

              	Water(%)

              	1.29
            


            
              	Population
            


            
              	-

              	July 2007estimate

              	9,119,152( 84th)
            


            
              	-

              	census

              	8,857,870
            


            
              	-

              	Density

              	8.4/km( 210th)

              21.8/sqmi
            


            
              	GDP( PPP)

              	estimate
            


            
              	-

              	Total

              	$25.684 billion( 101st)
            


            
              	-

              	Per capita

              	$2,817( 125th)
            


            
              	GDP (nominal)

              	2007estimate
            


            
              	-

              	Total

              	$12.8 billion( 108rd)
            


            
              	-

              	Per capita

              	$1,422( 121st)
            


            
              	Gini(2002)

              	60.1(high)
            


            
              	HDI(2007)

              	▲ 0.695(medium)( 117th)
            


            
              	Currency

              	Boliviano ( BOB)
            


            
              	Time zone

              	( UTC-4)
            


            
              	Internet TLD

              	.bo
            


            
              	Calling code

              	+591
            

          


          The Republic of Bolivia (Spanish: Repblica de Bolivia, Spanish pronunciation: [reˈpu̞lika ̞e ̞oˈli̞ja]), named after Simn Bolvar, is a landlocked country in central South America. It is bordered by Brazil on the north and east, Paraguay and Argentina on the south, and Chile and Peru on the west. From 1839 Sucre was the seat of government until the administrative capital was moved to La Paz in 1898. Sucre remains the constitutional capital and seat of the Supreme Court (Corte Suprema de Justicia).


          


          History


          


          Colonial period


          The territory now known as Bolivia was called "Upper Peru" and was under the authority of the Viceroy of Lima. Local government came from the Audiencia de Charcas located in Chuquisaca (La Platamodern Sucre). By the late 16th century Bolivian silver was an important source of revenue for the Spanish empire. A steady stream of natives served as labor force (the Spanish employed the pre-Columbian draft system called the mita). As Spanish royal authority weakened during the Napoleonic wars, sentiment against colonial rule grew.


          


          The Republic and economic instability (1809)


          The struggle for independence started in 1809, and after 16 years of war the republic was proclaimed on August 6, 1825, named for Simn Bolvar (see Bolivian War of Independence).


          In 1836, Bolivia, under the rule of Marshal Andres de Santa Cruz, invaded Peru to reinstall the deposed president, General Luis Orbegoso. Peru and Bolivia formed the Peru-Bolivian Confederation, with de Santa Cruz as the Supreme Protector. Following tensions between the Confederation and Chile, Chile declared war on December 28, 1836. Argentina, Chile's ally, declared war on the Confederation on May 9, 1837. The Peruvian-Bolivian forces achieved several major victories: the defeat of the Argentinian expedition and the defeat of the first Chilean expedition on the fields of Paucarpata near the city of Arequipa.


          On the same field the Paucarpata Treaty was signed with the unconditional surrender of the Chilean and Peruvian rebel army. The treaty stipulated that Chile withdraw from Peru-Bolivia, return captured Confederate ships, economic relations would be normalized, and the Confederation would pay Peruvian debt to Chile. Public outrage over the treaty forced the government to reject it. Chile organized a second attack on the Confederation, and defeated it on the fields of Yungay using the same arms and equipment Santa Cruz had allowed them to retain. After this defeat, Santa Cruz fled to Ecuador, and the Peruvian-Bolivian Confederation was dissolved.


          Following the independence of Peru, General Gamarra, the Peruvian president, invaded Bolivia, under the Peruvian flag. The Peruvian army was decisively defeated at the Battle of Ingav on November 20, 1841, where Gamarra was killed. The Bolivian army under General Jos Ballivin then mounted a counter-offensive managing to capture the Peruvian port of Arica. Later, both sides signed a peace in 1842 putting a final end to the war.


          A period of political and economic instability in the early to mid-19 century weakened Bolivia. Then in the War of the Pacific (187983) against to Chile, it lost its access to the sea, and the adjoining rich nitrate fields, together with the port of Antofagasta. Since independence, Bolivia has lost over half of its territory to neighboring countries because of wars. It also lost the state of Acre (known for its production of rubber) when Brazil persuaded the state of Acre to secede from Bolivia in 1903 (see the Treaty of Petrpolis).


          In the late 1800s, an increase in the world price of silver brought Bolivia relative prosperity and political stability. During the early 20th century, tin replaced silver as the country's most important source of wealth. A succession of governments controlled by the economic and social elite followed laissez-faire capitalist policies through the first thirty years of the 20th century.


          Living conditions of the native people, who constituted most of the population, remained deplorable. Forced to work under primitive conditions in the mines and in nearly feudal status on large estates, they were denied access to education, economic opportunity, and political participation. Bolivia's defeat by Paraguay in the Chaco War (193235) marked a turning-point.


          


          Rise of the Nationalist Revolutionary Movement (1951)


          
            [image: The llama is one of the icons of the Bolivian altiplano.]

            
              The llama is one of the icons of the Bolivian altiplano.
            

          


          The Nationalist Revolutionary Movement (MNR) emerged as a broadly based party. Denied its victory in the 1951 presidential elections, the MNR led the successful 1952 revolution. Under President Vctor Paz Estenssoro, the MNR , having strong popular pressure, introduced universal suffrage into his political platform, and carried out a sweeping land-reform promoting rural education and nationalization of the country's largest tin-mines.


          Twelve years of tumultuous rule left the MNR divided. In 1964, a military junta overthrew President Estenssoro at the outset of his third term. The 1969 death of President Ren Barrientos Ortuo, a former member of the junta elected President in 1966, led to a succession of weak governments. Alarmed by public disorder and the rising Popular Assembly, the military, the MNR, and others installed Colonel (later General) Hugo Banzer Surez as President in 1971. Banzer ruled with MNR support from 1971 to 1974. Then, impatient with schisms in the coalition, he replaced civilians with members of the armed forces and suspended political activities. The economy grew impressively during most of Banzer's presidency, but human rights violations and eventual fiscal crises undercut his support. He was forced to call elections in 1978, and Bolivia again entered a period of political turmoil.


          


          Military governments: Garca Meza and Siles Zuazo (1978)


          Elections in 1979 and 1981 were inconclusive and marked by fraud. There were coups d'tat, counter-coups, and caretaker governments. In 1980, General Luis Garca Meza Tejada carried out a ruthless and violent coup d'tat that did not have popular support. He pacified the people by promising to remain in power only for one year. (At the end of the year, he staged a televised rally to claim popular support and announced, "Bueno, me quedo," or, "All right; I'll stay [in office]." He was deposed shortly thereafter.) His government was notorious for human-rights-abuses, narcotics-trafficking, and economic mismanagement; during his presidency, the inflation that later crippled the Bolivian economy could already be felt. Later convicted in absentia for various crimes, including murder, Garca Meza was extradited from Brazil and began serving a 30-year sentence in 1995.


          After a military rebellion forced out Garca Meza in 1981, three other military governments in 14 months struggled with Bolivia's growing problems. Unrest forced the military to convoke the Congress elected in 1980 and allow it to choose a new chief executive. In October 1982, Hernn Siles Zuazo again became President, 22 years after the end of his first term of office (1956-60).


          


          Snchez de Lozada and Banzer: Liberalizing the economy (1993-2001)


          Snchez de Lozada pursued an aggressive economic and social reform agenda. The most dramatic reform was the "capitalization" program, under which investors, typically foreign, acquired 50% ownership and management control of public enterprises, such as the state oil corporation, telecommunications system, airlines, railroads, and electric utilities, in return for agreed upon capital investments. The reforms and economic restructuring were strongly opposed by certain segments of society, which instigated frequent and sometimes violent protests, particularly in La Paz and the Chapare coca-growing region, from 1994 through 1996. The de Lozada government pursued a policy of offering monetary compensation for voluntary eradication of illegal coca by its growers in the Chapare region. The policy produced little net reduction in coca, and in the mid-1990s Bolivia accounted for about one-third of the world's coca that was being processed into cocaine.


          During this time, the umbrella labor-organization of Bolivia, the Central Obrera Boliviana (COB), became increasingly unable to effectively challenge government policy. A teachers' strike in 1995 was defeated because the COB could not marshal the support of many of its members, including construction- and factory-workers. The state also used selective martial law to keep the disruptions caused by the teachers to a minimum. The teachers were led by Trotskyites, and were considered to be the most militant union in the COB. Their downfall was a major blow to the COB, which also became mired in internal corruption and infighting in 1996.


          In the 1997 elections, General Hugo Banzer, leader of the Nationalist Democratic Action party (ADN) and former dictator (1971-1978), won 22% of the vote, while the MNR candidate won 18%. General Banzer formed a coalition of the ADN, MIR, UCS, and CONDEPA parties, which held a majority of seats in the Bolivian Congress. The Congress elected him as president, and he was inaugurated on August 6, 1997. During the election-campaign, Banzer had promised to suspend the privatization of the state-owned oil-company, YPFB. But this seemed unlikely to happen, considering Bolivia's the weak position vis--vis international corporations. The Banzer government basically continued the free-market and privatization-policies of its predecessor. The relatively robust economic growth of the mid-1990s continued until about the third year of its term in office. After that, regional, global and domestic factors contributed to a decline in economic growth. Financial crises in Argentina and Brazil, lower world prices for export-commodities, and reduced employment in the coca-sector depressed the Bolivian economy. The public also perceived a significant amount of public-sector corruption. These factors contributed to increasing social protests during the second half of Banzer's term.


          At the outset of his government, President Banzer launched a policy of using special police-units to physically eradicate the illegal coca of the Chapare region. The policy produced a sudden and dramatic four-year decline in Bolivia's illegal coca-crop, to the point that Bolivia became a relatively small supplier of coca for cocaine. Those left unemployed by coca-eradication streamed into the cities, especially El Alto, the slum-neighbourhood of La Paz. The MIR of Jaime Paz Zamora remained a coalition-partner throughout the Banzer government, supporting this policy (called the Dignity Plan).


          On August 6, 2001, Banzer resigned from office after being diagnosed with cancer. He died less than a year later. Banzer's Vice President, Jorge Fernando Quiroga Ramrez, completed the final year of his term.


          [bookmark: 2002_elections]


          2002 elections


          Quiroga was constitutionally prohibited from running for national office in 2002.


          In the June 2002 national elections, former President Gonzalo Snchez de Lozada (MNR) placed first with 29.5% of the vote, followed by coca-advocate and native peasant-leader Evo Morales ( Movement Toward Socialism, MAS) with 20.9%. Morales edged out populist candidate Manfred Reyes Villa of the New Republican Force (NFR) by just 700 votes nationwide, earning a spot in the congressional run-off against Snchez de Lozada on August 4, 2002.


          A July agreement between the MNR and the fourth-place MIR, which had again been led in the election by former president Jaime Paz Zamora, virtually ensured the election of Snchez de Lozada in the congressional run-off, and on August 6 he was sworn in for the second time. The MNR platform featured three overarching objectives: economic reactivation (and job creation), anti- corruption, and social inclusion.


          


          2005 elections
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          The 2005 Bolivian presidential election was held on December 18, 2005. The two main candidates were Juan Evo Morales Ayma of the Movement Toward Socialism (MAS) Party, and Jorge Quiroga, leader of the Democratic and Social Power (PODEMOS) Party and former head of the Accin Democrtica Nacionalista (ADN) Party.


          Morales won the election with 53.740% of the votes, an absolute majority unusual in Bolivian elections. He was sworn in on January 22, 2006 for a five-year term. Prior to his official inauguration in La Paz, he was inaugurated in an Aymara ritual at the archeological site of Tiwanaku before a crowd of thousands of Aymara people and representatives of leftist movements from across Latin America. Though highly symbolic, this ritual was not historically based and primarily represented native Aymaras  not the main Quechua-speaking population. Since the Spanish conquest in the early 1500s, this region of South America, with a majority native population, has been ruled mostly by descendants of European immigrants, with only a few mestizo (mixed European and indigenous) rulers. Morales, an Aymara, has stated that the 500 years of colonialism are now over and that the era of autonomy has begun.


          His recent presidential election victory has also brought new attention to the US drug-war in South America and its heavy emphasis on coca-crop-eradication. The US-supported "Plan Dignidad" (dignity-plan), which seeks to reduce cocaine-production to zero, is seen by many Bolivians as an attack on their livelihoods and way of life. Morales, a leader among coca-growers, has said his government will try to interdict drugs, but he wants to preserve the legal market for coca-leaves and promote export of legal coca-products.
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          On May 1, 2006, Morales announced his intent to re-nationalize Bolivian hydrocarbon assets. While stating that the initiative would not be an expropriation, Morales sent Bolivian troops to occupy 56 gas-installations simultaneously. Troops were also sent to the two Petrobras-owned refineries in Bolivia, which provide over 90% of Bolivia's refining-capacity. A deadline of 180 days was announced, by which all foreign energy-firms were required to sign new contracts giving Bolivia majority ownership and as much as 82% of revenues (the latter for the largest natural-gas-fields). All such firms signed contracts. Reports from the Bolivian government and the companies involved are contradictory as to plans for future investment. By far the biggest customer for Bolivian hydrocarbons has been Brazil, which imports two-thirds of Bolivia's natural gas via pipelines operated by the huge semi-private Petrobras (PBR). Since gas can only be exported from landlocked Bolivia via PBR's large (and expensive) pipelines, the supplier and customer are strongly linked. PBR has announced plans to produce enough natural gas by 2011 to replace that now supplied by Bolivia. Bolivia's position is strengthened by the knowledge that hydrocarbon reserves are more highly valued now than at the times of previous nationalizations, and by the pledged support of President Hugo Chvez of Venezuela.


          Fulfilling a campaign promise, Morales opened on August 6, 2006 the Bolivian Constituent Assembly to begin writing a new constitution aimed at giving more power to the indigenous majority. Problems immediately arose when, unable to garner the two-thirds votes needed to include controversial provisions in the constitutional draft, Morales' party announced that only a simple majority (50%+) would be needed to draft individual articles while two-thirds needed to pass the document in full. Violent protests arose in December 2006 in parts of the country for both two-thirds and departmental autonomy; mostly in the eastern third of the country, where much of the hydrocarbon wealth is located. Conservative sectors in this region threaten to secede from the nation if their demands are not met. MAS and its supports believed two-thirds voting rules would give an effective veto for all constitutional changes to the conservative minority. In August 2007, more conflicts arose in Sucre, as the city demanded the discussion of the seat of government inside the assembly, hoping the executive and legislative branch could return to the city, but assembly and the government said this demand was overwhelmingly impractical and politically undesirable. The conflict turned into violence, and the assembly was moved to a military area in Oruro. Although the main opposition party boycotted the session, a constitutional draft was approved on November 24. Subsequent riots, whipped up by opposition mercenary groups, left three dead.


          In January 2007, a clash between middle class city dwellers and poorer rural campesinos killed 2 people and injured over 130 in the central city of Cochabamba. The campesinos had paralyzed the city by blockading the highways, bridges, and main roads, and days earlier had set fire to the departmental seat of government. The fire aimed to force the resignation of the elected Prefect of Cochabamba, Manfred Reyes Villa after he demanded a re-vote on departmental autonomy having been previously defeated by popular vote. The city dwellers broke up the blockade and routed the protesters, while the police did little to interfere on either side. Further attempts by the campesinos to reinstate the blockade and threaten the government were unsuccessful, but the underlying tensions have not been resolved.


          


          Politics
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          The 1967 constitution, amended in 1994, provides for balanced executive, legislative, and judicial powers. The traditionally strong executive, however, tends to overshadow the Congress, whose role is generally limited to debating and approving legislation initiated by the executive. The judiciary, consisting of the Supreme Court and departmental and lower courts, has long been riddled with corruption and inefficiency. Through revisions to the constitution in 1994, and subsequent laws, the government has initiated potentially far-reaching reforms in the judicial system and processes.


          Bolivia's nine departments received greater autonomy under the Administrative Decentralization law of 1995. Departmental autonomy further increased with the first popular elections for departmental governors (prefectos) on 18 December 2005, after long protests by pro-autonomy-leader department of Santa Cruz. Bolivian cities and towns are governed by directly elected mayors and councils. Municipal elections were held on 5 December 2004, with councils elected to five-year terms. The Popular Participation Law of April 1994, which distributes a significant portion of national revenues to municipalities for discretionary use, has enabled previously neglected communities to make striking improvements in their facilities and services.


          The president is elected to a five-year term by popular vote. Elected president Gonzalo Sanchez de Lozada resigned in October 2003, and was substituted by Vice-president Carlos Mesa. Mesa was in turn replaced by chief justice of the Supreme Court Eduardo Rodrguez in June 2005. Six months later, on December 18, 2005, the Socialist native leader, Evo Morales, was elected president.


          


          Legislative branch
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          Bolivia's government is a republic. The Congreso Nacional ( National Congress) has two chambers. The Cmara de Diputados ( Chamber of Deputies) has 130 members elected to five-year terms, seventy from single-member districts (circunscripciones) and sixty by proportional representation. The Cmara de Senadores ( Chamber of Senators) has twenty-seven members (three per department), elected to five-year terms.


          Bolivia has had a total of 193 coups d'etat from independence until 1981, thereby averaging a change of government once every ten months. Credit for the past quarter century of relative political stability is largely attributed to President Vctor Paz Estenssoro, who ceded power peacefully after cutting hyperinflation which reached as high as 14,000 percent.


          


          Military


          The Bolivian military comprises three branches: an Army, Navy and Air Force. The legal age for voluntary admissions is 18; however, when the numbers are small the government recruits anyone as young as 14. It is estimated that 20% of the Bolivian army is between the ages 14 and 16 while another 20% is from 16 to 18. The tour of duty is generally 12 months. The Bolivian government annually spends $130 million on defense.


          


          Departments and provinces
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          Bolivia is divided into nine departments (departamentos); capitals in parentheses:


          
            	Beni ( Trinidad)


            	Chuquisaca (Sucre)


            	Cochabamba ( Cochabamba)


            	La Paz (La Paz)


            	Oruro ( Oruro)


            	Pando ( Cobija)


            	Potos ( Potos)


            	Santa Cruz ( Santa Cruz de la Sierra)


            	Tarija ( Tarija)

          


          Additionally, the departments are further divided into 100 provinces (provincias), and the provinces are each divided into municipalities (municipios) and cantons (cantones), which handle local affairs.


          


          Geography
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          At 1,098,580 km (424,135 mi), Bolivia is the world's 28th-largest country (after Ethiopia). It is comparable in size to Mauritania, and it has about 1.5 times the area of the US state of Texas.
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          Bolivia has been a landlocked nation since 1879, when it lost its coastal department of Litoral to Chile in the War of the Pacific. However, it does have access to the Atlantic via the Paraguay River.


          An enormous diversity of ecological zones are represented within Bolivia's territory. The western highlands of the country are situated in the Andes Mountains and include the Bolivian Altiplano. The eastern lowlands include large sections of Amazonian rainforests and Chaco. The highest peak is Nevado Sajama at 6,542 metres (21,463 ft) located in the department of Oruro. Lake Titicaca is located on the border between Bolivia and Peru. The Salar de Uyuni, the world's largest salt flat, lies in the southwest corner of the country, in the department of Potos.


          Major cities are La Paz, El Alto, Santa Cruz de la Sierra, and Cochabamba.


          


          Economy


          Bolivia has the lowest GDP per capita figures in South America. The country is rich in natural resources, and has been called a "donkey sitting on a gold-mine" because of this.


          
            [image: Cochabamba]

            
              Cochabamba
            

          


          Bolivia's 2002 gross domestic product (GDP) totaled USD $7.9 billion. Economic growth is about 2.5% a year, and inflation was expected to be between 3% and 4% in 2002 (it was under 2% in 2001).


          Bolivias current lackluster economic situation can be linked to several factors from the past three decades. The first major blow to the Bolivian economy came with a dramatic fall in the price of tin during the early 1980s, which impacted one of Bolivias main sources of income and one of its major mining-industries. The second major economic blow came at the end of the Cold War in the late 1980s and early 1990s as economic aid was withdrawn by western countries who had previously tried to keep a market-liberal regime in power through financial support.


          Since 1985, the government of Bolivia has implemented a far-reaching program of macroeconomic stabilization and structural reform aimed at maintaining price-stability, creating conditions for sustained growth, and alleviating scarcity. A major reform of the customs-service in recent years has significantly improved transparency in this area. The most important structural changes in the Bolivian economy have involved the capitalization of numerous public-sector enterprises.


          Parallel legislative reforms have locked into place market-liberal policies, especially in the hydrocarbon- and telecommunication-sectors, that have encouraged private investment. Foreign investors are accorded national treatment, and foreign ownership of companies enjoys virtually no restrictions in Bolivia.
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          The government has a long-term sales-agreement to sell natural gas to Brazil through 2019. The government expects to hold a binding referendum in 2004 on plans to export natural gas.


          In April 2000, Bechtel signed a contract with Hugo Banzer, the former president of Bolivia, to privatize the water-supply in Bolivia's third-largest city, Cochabamba. Shortly thereafter, the company tripled the water-rates in that city, an action which resulted in protests and rioting among those who could no longer afford clean water. Drawing water from community wells or gathering rainwater was made illegal. Amidst Bolivia's nationwide economic collapse and growing national unrest over the state of the economy, the Bolivian government was forced to withdraw the water contract.


          Bolivian exports were $1.3 billion in 2002, from a low of $652 million in 1991. imports were $1.7 billion in 2002. Bolivian tariffs are a uniformly low 10%, with capital equipment charged only 5%. Bolivia's trade-deficit was $460 million in 2002.
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          Bolivia's trade with neighboring countries is growing, in part because of several regional preferential trade-agreements it has negotiated. Bolivia is a member of the Andean Community and enjoys nominally free trade with other member countries.


          The United States remains Bolivia's largest trading-partner. In 2002, the United States exported $283 million of merchandise to Bolivia and imported $162 million.
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          Agriculture accounts for roughly 15% of Bolivia's GDP. Soybeans are the major cash crop, sold into the Andean Community market.


          Bolivia's government remains heavily dependent on foreign assistance to finance development-projects. At the end of 2002, the government owed $4.5 billion to its foreign creditors, with $1.6 billion of this amount owed to other governments and most of the balance owed to multilateral development-banks. Most payments to other governments have been rescheduled on several occasions since 1987 through the Paris Club mechanism. External creditors have been willing to do this because the Bolivian government has generally achieved the monetary and fiscal targets set by IMF programs since 1987, though economic crises in recent years have undercut Bolivia's normally good record. The rescheduling of agreements granted by the Paris Club has allowed the individual creditor-countries to apply very soft terms to the rescheduled debt. As a result, some countries have forgiven substantial amounts of Bolivia's bilateral debt. The U.S. government reached an agreement at the Paris Club meeting in December 1995 that reduced by 67% Bolivia's existing debt-stock. The Bolivian government continues to pay its debts to the multilateral development banks on time. Bolivia is a beneficiary of the Heavily Indebted Poor Countries (HIPC) and Enhanced HIPC debt-relief-programs, which by agreement restricts Bolivia's access to new soft loans.


          


          Demographics
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          Bolivia's ethnic distribution is estimated to be 30% Quechua-speaking and 25% Aymara-speaking Amerindians. The largest of the approximately three-dozen native groups are the Quechuas (2.5 million), Aymaras (2 million), then Chiquitano (180,000), and Guaran (125,000). So the full Amerindian population is at 55% and the remaining 30% is Mestizo (mixed Amerindian and European) and around 15% are Whites.


          The white population consists mostly of criollos, which in turn consist of families of relatively unmixed Spanish ancestry, descended from the early Spanish colonists. These have formed much of the aristocracy since independence. Other smaller groups within the white population are Germans who founded the national airline Lloyd Aereo Boliviano, as well as Italian, American, Basque, Croatian, Russian, Polish and other minorities, many of whose members descend from families that have lived in Bolivia for several generations.
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          Also noteworthy is the Afro-Bolivian community that numbers more than 0.5% of the population, descended from African slaves that were transported to work in Brazil and then migrated westward into Bolivia. They are mostly concentrated in the Yungas region ( Nor Yungas and Sud Yungas provinces) in the department of La Paz, some three hours from La Paz city. There are also Japanese who are concentrated mostly in Santa Cruz de la Sierra, and Middle Easterners who became prosperous in commerce.


          Bolivia is one of the least developed countries in South America. Almost two-thirds of its people, many of whom are subsistence farmers, live in poverty. Population-density ranges from less than one person per square kilometer in the southeastern plains to about ten per square kilometer (twenty-fiveper sq.mi) in the central highlands. As of 2006, the population is increasing about 1.45% per year.


          The great majority of Bolivians are Roman Catholic (the official religion), although Protestant denominations are expanding strongly. According to a 2001 survey conducted by the National Statistical Institute, 78 percent of the population is Roman Catholic, 16 percent is Protestant and 3 percent follow other religions of Christian origin. Islam practiced by the descendants of Middle Easterners is almost nonexistent. There is also a small Jewish community that is almost all Ashkenazi in origin. More than 1% of Bolivians practice the Bah' Faith (giving Bolivia one of the largest percentages of Bah's in the world).
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          There are colonies of Mennonites in the department of Santa Cruz. Many Native communities interweave pre-Columbian and Christian symbols in their worship. About 80% of the people speak Spanish as their first language, although the Aymara and Quechua languages are also common. Approximately 90% of the children attend primary-school but often for a year or less. The literacy-rate is low in many rural areas, but, according to the CIA, the literacy rate is 87% nationwide, a rate similar to Brazil's, but below the South American average.


          


          Culture
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          Bolivian culture has been heavily influenced by the Quechua, the Aymara, as well as by the popular cultures of Latin America as a whole.


          The cultural development of what is present-day Bolivia is divided into three distinct periods: pre-Columbian, colonial, and republican. Important archaeological ruins, gold and silver ornaments, stone monuments, ceramics, and weavings remain from several important pre-Columbian cultures. Major ruins include Tiwanaku, Samaipata, Incallajta, and Iskanawaya. The country abounds in other sites that are difficult to reach and have seen little archaeological exploration.


          The Spanish brought their own tradition of religious art which, in the hands of local native and mestizo builders and artisans, developed into a rich and distinctive style of architecture, painting, and sculpture known as "Mestizo Baroque". The colonial period produced not only the paintings of Prez de Holgun, Flores, Bitti, and others but also the works of skilled but unknown stonecutters, woodcarvers, goldsmiths, and silversmiths. An important body of native baroque religious music of the colonial period was recovered in recent years and has been performed internationally to wide acclaim since 1994.


          Bolivian artists of stature in the twentieth century include Guzmn de Rojas, Arturo Borda, Mara Luisa Pacheco, and Marina Nez del Prado.


          Bolivia has a rich folklore. Its regional folk music is distinctive and varied. The "devil dances" at the annual carnival of Oruro are one of the great folkloric events of South America, as is the lesser known carnival at Tarabuco.


          The best known of the various festivals found in the country is the " Carnaval de Oruro", which was among the first 19 "Masterpieces of the Oral and Intangible Heritage of Humanity," as proclaimed by the UNESCO in May of 2001.


          Entertainment includes football, which is the national sport, as well as table football, which is played on street-corners by both children and adults.
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          Bologna (pronounced [boloɲa], from Latin Bononia, Bulggna in Bolognese dialect) is the capital city of Emilia-Romagna in northern Italy, in the Po Valley ( Pianura Padana in Italian), between the Po River and the Apennines, exactly between the Reno River and the Svena River. Home of the oldest university in the Western world, "Alma Mater Studiorum", founded in 1088, Bologna is one of the most developed cities in Italy. Bologna ranks often as one of the top cities related to quality of life in Italy. This is due to its strong industrial tradition and physical position--located at the crossing of the most important highways and railways in the country--as well as its wide range of highly-developed social services.


          


          History


          Bologna was founded by the Etruscans with the name Felsina ( c. 534BCE) in an area previously inhabited by the Villanovians, a people of farmers and shepherds. The Etruscan city grew around a sanctuary built on a hill, and was surrounded by a necropolis.


          In the 4th century BC, the city was conquered by the Boii, a Gallic tribe, from which came the ancient name Bononia of the Roman colony founded in c.189BC. The settlers included three thousand Latin families led by the consuls Lucius Valerius Flaccus, Marcus Atilius Seranus, and Lucius Valerius Tappo. The building of the Via Aemilia in 187BC made Bologna a road hub, connected to Arezzo through the Via Flaminia minor and to Aquileia through the Via Aemilia Altinate.


          In 88BC, the city became a municipium: it had a rectilinear street plan with six cardi and eight decumani (intersecting streets) which are still discernible today. During the Roman era, its population varied between c. 12,000 to c. 30,000. At its peak, it was the second city of Italy, and one of the most important of all the Empire, with various temples and baths, a theatre, and an arena. Pomponius Mela included Bononia among the five opulentissimae ("richest") cities of Italy. Although fire damaged the city during the reign of Claudius, the Roman Emperor Nero rebuilt it in the first centuryAD.


          After a long decline, Bologna was reborn in the fifth century under bishop Petronius, who traditionally built the church of S.Stefano. After the fall of Rome, Bologna was a frontier stronghold of the Exarchate of Ravenna in the Po plain, and was defended by a line of walls which however did not enclose most of the ancient ruined Roman city. In 728, the city was captured by the Lombard king Liutprand, becoming part of the Lombard Kingdom. The Germanic conquerors formed a district called "addizione longobarda" near the complex of S.Stefano, where Charlemagne stayed in 786.


          In the 11th century, Bologna began to grow again as a free commune, joining the Lombard League against Frederick Barbarossa in 1164. In 1088, the Studio was founded, now the oldest university in Europe, which could boast notable scholars of the Middle Ages like Irnerius, and, among its students, Dante, Boccaccio and Petrarca. In the twelfth century, the expanding city needed a new line of walls, and another was completed in the fourteenth century.


          In 1256, Bologna promulgated the Legge del Paradiso ("Paradise Law"), which abolished feudal serfdom and freed the slaves using public money. At that time the city centre was full of towers (perhaps 180), built by the leading families, notable public edifices, churches, and abbeys. In the 1270s Bolognese politics was dominated by the lettered Luchetto Gattilusio who served as podest. Like most Italian cities of that age, Bologna was torn by internal struggles related to the Guelph and Ghibelline factions, which led to the expulsion of the Ghibelline family of the Lambertazzi in 1274.


          In 1294, Bologna was perhaps the fifth or sixth largest city in Europe, after Cordoba, Paris, Venice, Florence, and, probably, Milan, with 60,000 to 70,000 inhabitants. After being crushed in the Battle of Zappolino by the Modenese in 1325, Bologna began to decay and asked the protection of the Pope at the beginning of the fourteenth century. In 1348, during the Black Plague, about 30,000 inhabitants died.
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          After the happy years of the rule of Taddeo Pepoli (1337-1347), Bologna fell to the Visconti of Milan, but returned to the Papal orbit with Cardinal Gil de Albornoz in 1360. The following years saw an alternation of Republican governments like that of 1377, which was responsible for the building of the Basilica di San Petronio and the Loggia dei Mercanti, and Papal or Visconti restorations, while the city's families engaged in continual internecine fighting. In the middle of the fifteenth century, the Bentivoglio family gained the rule of Bologna, reigning with Sante (1445-1462) and Giovanni II (1462-1506). This period was a flourishing one for the city, with the presence of notable architects and painters who made Bologna a true city of art. During the Renaissance, Bologna was the only Italian city that allowed women to excel in any profession. Women there had much more freedom than in other Italian cities; some even had the opportunity to earn a degree at the university.


          Giovanni's reign ended in 1506 when the Papal troops of Julius II besieged Bologna and sacked the artistic treasures of his palace. From that point on, until the eighteenth century, Bologna was part of the Papal States, ruled by a cardinal legato and by a Senate which every two months elected a gonfaloniere (judge), assisted by eight elder consuls. In 1530, in front of Saint Petronio Church, Charles V was crowned Holy Roman Emperor by Pope Clement VII.


          The city's prosperity continued, although a plague at the end of the sixteenth century reduced the population from 72,000 to 59,000, and another in 1630 to 47,000. The population later recovered to a stable 60,000-65,000. In 1564, the Piazza del Nettuno and the Palazzo dei Banchi were built, along with the Archiginnasio, the seat of the University. The period of Papal rule saw the construction of many churches and other religious establishments, and the renovation of older ones. Bologna had ninety-six convents, more than any other Italian city. Artists working in this age in Bologna established the Bolognese School that includes Annibale Carracci, Domenichino, Guercino and others of European fame.
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          With the rise of Napoleon, Bologna became the capital of the Repubblica Cispadana and, later, the second most important centre after Milan of the Repubblica Cisalpina and the Italian Kingdom. After the fall of Napoleon, Bologna suffered the Papal restoration, rebelling in 1831 and again 1849, when it temporarily expelled the Austrian garrisons which commanded the city until 1860. After a visit by Pope Pius IX in 1857, the city voted for annexation to the Kingdom of Sardinia on June 12, 1859, becoming part of the united Italy.


          In the new political situation, Bologna gained importance for its cultural role and became an important commercial, industrial, and communications hub; its population began to grow again and at the beginning of the twentieth century the old walls were destroyed (except for a few remaining sections) in order to build new houses for the population.


          On August 2, 1980, a massive bomb killed 86 people in the central train station in the city (see Bologna massacre). Only two months previously, Aerolinee Itavia Flight 870 had crashed under suspicious circumstances.


          


          Importance


          Bologna is a very important railway and motorway hub in Italy. The city's Fiera District (exhibition area) is the second largest in Italy and the fourth largest in Europe, with important international exhibitions, like the motorshow , Saie, Saiedue and Cersaie (buildings), Cosmoprof (beauty culture, considered the most important in the world), Lineapelle, etc. Bologna and its metropolitan area have several important industries in the fields of mechanics, foods, and electronics, important retail and wholesale trade (the "Centergross" in the northern metropolitan area, built in 1973, was the largest in Europe for several years), and the first Italian vegetable and fruit market.


          Bologna has about 400,000 inhabitants in the city proper and about 1 million in the metropolitan area, including over 100,000 students of the ancient and renowned University of Bologna, founded in the eleventh century.


          


          Main sights


          Until the early nineteenth century, when a large-scale urban reconstruction project was undertaken, Bologna remained one of the best-preserved medieval cities in Europe; to this day it remains unique in its historic value. Despite having suffered considerable bombing damage in 1944, Bologna's historic centre, Europe's second largest (after Venice), contains a wealth of important Medieval, Renaissance, and Baroque artistic monuments.


          Bologna developed along the Via Emilia as an Etruscan and later Roman colony; the Via Emilia still runs straight through the city under the changing names of Strada Maggiore, Rizzoli, Ugo Bassi, and San Felice. Due to its Roman heritage, the central streets of Bologna, today largely pedestrianized, follow the grid pattern of the Roman settlement.


          The original Roman ramparts were supplanted by a high medieval system of fortifications, remains of which are still visible, and finally by a third and final set of ramparts built in the thirteenth century, of which numerous sections survive. Over twenty medieval defensive towers, some of them leaning precariously, remain from the over two hundred that were constructed in the era preceding the security guaranteed by unified civic government. For a complete treatment, see Towers of Bologna.


          Bologna is home to numerous important churches. An incomplete list includes:


          
            	the basilica of San Petronio, one of the biggest in the world (during construction it was intended to be larger than St. Peter's in Rome, but Pope Pius IV ordered that the arms of the church be truncated, leaving it without transepts).


            	San Pietro Cathedral


            	Santo Stefano basilica and sanctuary


            	San Domenico basilica and sanctuary


            	San Francesco basilica


            	Santa Maria dei Servi basilica


            	San Giacomo Maggiore basilica


            	Sanctuary of the Madonna di San Luca (basilica) on Colle della Guardia


            	San Michele in Bosco


            	San Paolo the Great, basilica

          


          The cityscape is further enriched by elegant and extensive arcades (or porticos), for which the city is famous. In total, there are some 38 kilometres of arcades in the city's historical centre (over 45km in the city proper), which make it possible to walk for long distances sheltered from rain, snow, or hot summer sun. The Portico of San Luca, the longest in the world (3.5km, 666 arcades) connects the Porta Saragozza (one of the twelve gates of the ancient walls built in the Middle Ages, which circled a 7.5km part of the city) with the San Luca Sanctuary, on Colle della Guardia, over the city (289 m.).


          The Sanctuary of the Madonna di San Luca is located just outside the main city on the Colle della Guardia (Guard Hill). Built in the eleventh century, it was much enlarged in the fourteenth and eighteenth centuries. The interior contains works of several masters, but probably the most important is the painting of the Madonna with Child attributed to Luke the Evangelist. The best way to visit this Sanctuary is on foot; you can walk under the portico mentioned above.


          


          Culture
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          Over the centuries, Bologna has acquired many nicknames: "the learned one" (la dotta) is a reference to its famous university; "the fat one" (la grassa) refers to its cuisine.


          "The red one" (la rossa) originally refers to the colour of the roofs in the historic centre, but this nickname is also connected to the political situation in the city, started after World War II: until the election of a centre-right mayor in 1999, the city was renowned as a bastion of socialism and communism. The centre-left regained power again in the 2004 mayoral elections, with the election of Sergio Cofferati. It was one of the first European towns to experiment with the concept of free public transport.


          Another nickname for Bologna is the Basket City, referring to Bologna's obsession with basketball, which is partly unusual in football-dominated Italy. The local derby between the city's two principal basketball clubs, Fortitudo and Virtus (often called after the clubs' principal sponsors), is intense, as you can see here and here.


          Football is still a highly popular sport in Bologna; the main local club is Bologna F.C. 1909, which is currently in the national Serie B.


          The city of Bologna was appointed a UNESCO City of Music on 29 May 2006. According to UNESCO, "As the first Italian city to be appointed to the Network, Bologna has demonstrated a rich musical tradition that is continuing to evolve as a vibrant factor of contemporary life and creation. It has also shown a strong commitment to promoting music as an important vehicle for inclusion in the fight against racism and in an effort to encourage economic and social development. Fostering a wide range of genres from classical to electronic, jazz, folk and opera, Bologna offers its citizens a musical vitality that deeply infiltrates the citys professional, academic, social and cultural facets."


          


          Transport


          Bologna is home to Guglielmo Marconi International Airport, expanded in 2004 by extending the runway to accommodate larger aircraft. It is the fifth busiest Italian airport for passenger traffic (over than 4 million/year in 2006). Since 2004, it is also the third busiest for intercontinental flights.


          Bologna Central Station is considered the most important train hub in Italy thanks to the city's strategic location. Also, its goods-station (San Donato) with its 33 railway tracks, is the largest in Italy in size and traffic.


          Bologna's station holds a memory in Italian public consciousness of the terrorist bomb attack that killed 85 victims in August 1980. The attack is also known in Italy as the Strage di Bologna ("Bologna massacre").


          


          Demographics


          In May 2007 the comune of Bologna had a population of 373,170, making it the 7th largest city in Italy. As of 2004, the greater Bologna area had a resident population of 943,983, of which 94.09% were ethnic Italians. Immigrants in the city constitute 5.91% of the population. Of the 55,840 immigrants in Bologna, non-Italian Europeans number 19,668 and are chiefly of Romanian, Albanian, and Ukrainian origins. Closely following, Africans number 19,060, almost entirely North African Arabs. A recent and growing Asian population numbers 14,119 and are mostly Filipino, with some Chinese. The remaining consists of immigrants from the Americas and the Middle East. While aging continues to be a factor in the city's population, the number of births has risen in the past decade, contributing to the positive growth of the city.


          
            	Age profile

          


          
            	00 - 14 (108,422) = 11.48%


            	15 - 64 (615,488) = 61.59%


            	65+ (220,113) = 23.31%

          


          


          Cuisine


          Bologna is renowned for its culinary tradition. It has given its name to the well-known Bolognese sauce, a meat based pasta sauce called in Italy rag alla bolognese but in the city itself just rag as in Tagliatelle al rag.


          Situated in the fertile Po River Valley, the rich local cuisine depends heavily on meats and cheeses. As in all of Emilia-Romagna, the production of cured pork meats such as prosciutto, mortadella and salame is an important part of the local food industry. Well-regarded nearby vineyards include Pignoletto dei Colli Bolognesi, Lambrusco di Modena and Sangiovese di Romagna.


          Tagliatelle al rag, lasagne, tortellini served in broth and mortadella, the original Bologna sausage, are among the local specialties.


          


          University
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          The University of Bologna, founded in 1088, is the oldest existing university in Europe, and was an important centre of European intellectual life during the Middle Ages, attracting scholars from throughout Christendom. A unique heritage of medieval art, exemplified by the illuminated manuscripts and jurists' tombs produced in the city from the thirteenth to the fifteenth century, provides a cultural backdrop to the renown of the medieval institution. The Studium, as it was originally known, began as a loosely organized teaching system with each master collecting fees from students on an individual basis. The location of the early University was thus spread throughout the city, with various colleges being founded to support students of a specific nationality.


          In the Napoleonic era, the headquarters of the university were moved to their present location on Via Zamboni (formerly Via San Donato), in the north-eastern sector of the city centre. Today, the University's 23 faculties, 68 departments, and 93 libraries are spread across the city and include four subsidiary campuses in nearby Cesena, Forl, Ravenna, and Rimini. Noteworthy students present at the university in centuries past included Dante, Petrarch, Thomas Becket, Pope Nicholas V, Erasmus of Rotterdam, Peter Martyr Vermigli, and Copernicus. Laura Bassi, appointed in 1732, became the first woman to officially teach at a college in Europe. In more recent history, Luigi Galvani, the discoverer of biological electricity, and Guglielmo Marconi, the pioneer of radio technology, also worked at the University. The University of Bologna remains one of the most respected and dynamic post-secondary educational institutions in Italy. To this day, Bologna is still very much a university town, and the city's population swells from 400,000 to over 500,000 whenever classes are in session. This community includes a great number of Erasmus, Socrates, and overseas students.


          The university's botanical garden, the Orto Botanico dell'Universit di Bologna, was established in 1568; it is the fourth-oldest in Europe.
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              San Petronio.
            

          


          


          Famous natives of Bologna and environs


          
            	Pupi Avati (director, born 1938)


            	Adriano Banchieri (composer, 1568  1634)


            	Agostino Barelli (architect, 1627 - 1687)


            	Laura Bassi (scientist, first female appointed to university chair in Europe, 1711  1788)


            	Ugo Bassi (Italian nationalist hero, executed for role in 1848 uprisings, 1800 - 1849)


            	Stefano Benni (writer, born 1947)


            	Benedict XIV (Prospero Lambertini, Pope 1740-58)


            	Giovanni II Bentivoglio (1443-1508)


            	Giordano Berti (writer, born 1959)


            	Rossano Brazzi (actor, 1916-1994)


            	Annibale Carracci (painter, 1560  1609)


            	Lodovico Carracci (painter, 1555  1619)


            	Agostino Carracci (painter, 1557  1602)


            	Pierluigi Collina (football referee, born 1960)


            	Scipione del Ferro (mathematician, solved the cubic equation, 1465  1526)


            	Lucio Dalla (singer-songwriter, born 1943)


            	Domenichino (Domenico Zampieri, painter, 1581 - 1641)


            	Gianfranco Fini (politician, born 1952)


            	Alessandro Gamberini, Italian footballer


            	Luigi Galvani (scientist, discoverer of bioelectricity, 1737  1798)


            	Serena Grandi (actress, born 1958)


            	Gregory XIII (Ugo Boncompagni, Pope 1572-85, instituted Gregorian Calendar)


            	Gregory XV (Alessandro Ludovisi, Pope 1621-3)


            	Il Guercino (Giovanni Barbieri, painter, 1591 - 1666)


            	Irnerius (jurist, c.1050 - at least 1125)


            	Lucius II (Gherardo Caccianemici dell'Orso, Pope 1144-5)


            	Marcello Malpighi (scientist, founder of microscopic anatomy and the first histologist, 1628-1694)


            	Guglielmo Marconi (engineer, pioneer of wireless telegraphy, Nobel prize for Physics, 1874 - 1937)


            	Giuseppe Mezzofanti (cardinal and linguist, 1774 - 1839)


            	Marco Minghetti (economist and statesman, 1818 - 1886)


            	Giorgio Morandi (painter, 1890 - 1964)


            	Gianni Morandi (singer, born 1944)


            	Pier Paolo Pasolini (writer, poet, director, 1922 - 1975)


            	Roberto Regazzi (luthier, born 1956)


            	Guido Reni (painter, 1575 - 1642)


            	Ottorino Respighi (composer, 1879 - 1936)


            	Augusto Righi (physicist, authority on electromagnetism, 1850 - 1920)


            	Carlo Ruini (equine anatomist, 1530-1598)


            	Elisabetta Sirani (painter, 1638-1665)


            	Alberto Tomba (skier, born 1966)


            	Ondina Valla (first Italian woman Olympic gold medalist, 1916 - 2006)


            	Mariele Ventre (teacher and educator, founder of Piccolo Coro dell' Antoniano choir, 1939 - 1995)


            	Christian Vieri (footballer, born 1973)


            	Alex Zanardi (race car driver, born 1966)


            	Maria Gaetana Agnesi (mathematician, humanitarian, and linguist, 1718-1799)

          


          In addition to the above natives, the following became associated with Bologna by long-term residence:


          
            	Giosu Carducci (poet and academic, Nobel Prize for Literature, born near Lucca, Tuscany, 1835 - 1907)


            	Umberto Eco (writer and academic, born in Alessandria, Piedmont, 1932)


            	Giovanni Pascoli (poet and academic, born in San Mauro di Romagna, 1855 - 1912)


            	St. Petronius (San Petronio, bishop of Bologna and patron saint of the city, birthplace unknown, died c. 450 AD)


            	Romano Prodi (economist, politician, born in Scandiano, Reggio Emilia, 1939)


            	Gioachino Rossini (opera composer, born in Pesaro, 1792 - 1868)


            	Giuseppe Torelli (composer, born in Verona, 1658 - 1709)

          


          


          Famous companies


          
            	Ducati Motor Holding (motorcycles)


            	Malaguti (motorcycles)


            	Lamborghini (cars)


            	Maserati (cars)


            	A number of prominent co-operative enterprises, including Coop, the leading Italian retailing chain.

          


          Twin cities
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          The Boltysh Crater is an impact crater in the Kirovohrad Oblast province of Ukraine. The crater is 24 km in diameter and its age of 65.17  0.64 million years, based on argon dating techniques, is within error of that of Chicxulub Crater in Mexico, and the KT boundary. The Chicxulub impact is believed to have caused the mass extinction at the end of the Cretaceous era, which included the extinction of the dinosaurs.


          As well as Boltysh, several other impact craters around the world have estimated ages of about 65 million years, leading to the suggestion that the Earth was struck by multiple impactors at that time. The collision of Comet Shoemaker-Levy 9 with Jupiter in 1994 showed that such multiple impacts over a few days are possible.


          


          Overview


          Boltysh Crater is located in central Ukraine, in the basin of the Tiasmyn River, a tributary of the Dnieper River. It is 24km in diameter, and is surrounded by an ejecta blanket of breccia preserved over an area of 6500km. It is estimated that immediately after the impact, ejecta covered an area of 25,000km to a depth of 1m or greater, and was some 600m deep at the crater rim.


          The crater contains a central uplift about 6km in diameter, rising about 550m above the base level of the crater. This uplift currently lies beneath about 500m of sediment deposited since the impact, and was discovered in the 1960s during oil exploration.


          


          Age


          When first identified, the age of the crater could only be roughly constrained between the age of the impacted rocks (the target) and the age of overlying sediments. The target rocks date from the Cenomanian (98.9 to 93.5 million years ago) and Turonian (93.5 to 89 million years ago) epochs. Bore samples of sediments overlying the crater contain fossils dating from the Paleocene epoch, 65 to 54.8 million years ago. The age of the crater was thus constrained to between 54.8 and 98.9 million years.


          Subsequent radiometric dating reduced the uncertainty. The concentration of uranium-238 decay products in impact glasses from the crater were used to derive an age of 65.04  1.10 million years. Analysis of argon radioactive decay products yielded an age of 65.17  0.64 million years. These ages are similar to that of Chicxulub Crater.


          


          Likelihood of multiple impact


          Although the ages derived for Chicxulub and Boltysh are the same to within their statistical errors, it does not necessarily follow that they formed at exactly the same time. At the estimated rate of impacts on the Earth, it would not be extremely unusual for a Boltysh-sized crater to be formed within half a million years of Chicxulub. The dating of these impact craters is not yet accurate enough to establish whether the impactors arrived thousands of years apart, perhaps as part of a generally elevated rate of impacts at that time, or were almost simultaneous, like the impacts of the fragments of Comet Shoemaker-Levy 9 on Jupiter in 1994.


          The discovery of the unconfirmed Silverpit crater and the early report of its age as 65  60 million years initially gave greater weight to the hypothesis that the Earth was struck by multiple impactors at this time, however, the age estimate has now been broadened to 74  45 million years.


          The controversial Shiva crater is claimed to have formed around the same time, but its status as an impact crater is disputed.
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          The Western or Lowland Bongo, Tragelaphus eurycerus eurycerus, is a herbivorous, mostly nocturnal forest ungulate and among the largest of the African forest antelope species.


          Bongos are characterised by a striking reddish-brown coat, black and white markings, white-yellow stripes and long slightly spiralled horns. Indeed, bongos are the only Tragelaphid in which both sexes have horns. Bongos have a complex social interaction & are found in African dense forest mosaics.


          The Lowland Bongo faces an ongoing population decline and the IUCN Antelope Specialist Group considers the western or lowland bongo, T. eurycerus, to be Lower Risk & is classified as near threatened on the conservation status scale.


          The Eastern or Mountain Bongo, Tragelaphus eurycerus isaaci, of Kenya has a coat even more vibrant than that of Tragelaphus eurycerus eurycerus. The Mountain Bongo is only found in the wild in one remote region of central Kenya. The Mountain Bongo is classified by the IUCN Antelope Specialist Group as endangered with more specimens in captivity than in the wild.


          In 2000, the Association of Zoos and Aquariums (AZA) upgraded the Bongo to a Species Survival Plan (SSP) Participant and in 2006 named the Bongo Restoration to Mount Kenya Project to its list of the Top Ten Wildlife Conservation Success Stories of the year.


          


          Taxonomy


          The Bongo belongs to the genus Tragelaphus, which includes the Sitatunga (Tragelaphus spekeii), the Nyala (Tragelaphus angasii), the Bushbuck (Tragelaphus scriptus), the Mountain Nyala (Tragelaphus buxtoni), the Lesser Kudu (Tragelaphus imberbis) and the Greater Kudu (Tragelaphus strepsiceros).


          Bongos are further classified into two subspecies: Tragelaphus eurycerus eurycerus, the lowland or "Western Bongo", and the far rarer Tragelaphus eurycerus isaaci, the mountain or "Eastern Bongo" restricted to north-eastern Central Africa. The Eastern Bongo is larger and heavier than the Western Bongo. Two other subspecies are described from West and Central Africa, but taxonomic clarification is required. They have been observed to live up to 19 years.


          The scientific name Tragelaphus eurycerus is acquired from Greek words: "Tragelaphus" is derived from the Greek words "Trago" (a he-goat), and "elaphos" (a deer), in combination referring to "an antelope". The word "eurycerus" is originated from the fusion of "eurus" (broad, widespread) and "keras" (an animal's horn). "Bongo" is derived from a West African native name.


          Bongos are one of the largest of the forest antelopes. In addition to the deep chestnut colour of their coats, they have bright white stripes on their sides to help camouflage them from their enemies.


          Gestation is approximately 285days (9.5months) with one young per birth with weaning at 6 months. Sexual maturity is reached at 24-27months. Adults of both genders are similar in size. Adult height is about 1.1-1.3meters (3' 8"-4' 3") and length is 1.7-2.5meters (5' 8"-8' 3"). Females weigh approximately 210-235kg (460-520lb), while males weigh approximately 240-405kg (530 to 895lb). Both sexes have heavy spiral hornsthose of the male are longer and more massive. All bongos in captivity are from the isolated Aberdere Mountain portion of the species range in central Kenya.


          


          Distribution and habitat


          Bongos are found in dense tropical jungles with dense undergrowth up to an altitude of 4,000meters (12,800ft) in Central Africa, with isolated populations in Kenya, and the following west African countries: -
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              A Bongo drinks from a swamp.
            

          


          Angola, Benin [regionally extinct?], Burkina Faso, Cameroon, Central African Republic, Congo, The Democratic Republic of Congo, Cte d'Ivoire, Equatorial Guinea, Ethiopia, Gabon, Ghana, Guinea, Guinea-Bissau, Kenya (the only place where the Eastern Bongo are found in the wild), Liberia, Mali, Niger, Sierra Leone, Sudan, Togo [regionally extinct?] and Uganda [regionally extinct] (IUCN, 2002).


          Historically, Bongos occurred in three disjunct parts of Africa: East, Central and West. Today all three populations ranges have shrunk in size due to habitat loss for agriculture and uncontrolled timber cutting as well as hunting for meat.


          Bongos favour disturbed forest mosaics that provide fresh, low-level green vegetation. Such habitats may be promoted by heavy browsing by elephants, fires, flooding, tree-felling (natural or by logging) and fallowing. Mass bamboo die-off provides ideal habitat in East Africa.


          


          Appearance


          


          Coat and body
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          The bongo sports a bright auburn (colour) or Chestnut (colour) coat, with the neck, chest and legs generally darker than the rest of the body. Coats of male bongos become darker and buffy as they age until they reach a dark mahogany-brown colour. Coats of female bongos are usually more brightly coloured than those of males.


          The pigmentation in the coat rubs off quite easily  there are anecdotal reports that rain running off a bongo may be tinted red with pigment.


          The smooth coat is marked with 1015 vertical white-yellow stripes, spread along the back from the base of the neck to the rump. The number of stripes on each side is rarely the same. It also has a short, bristly and vertical brown ridge of hair along the spine from the shoulder to the rump; the white stripes run into this ridge.


          A white chevron appears between the eyes and two large white spots grace each cheek. There is another white chevron where the neck meets the chest. The large ears are to sharpen hearing, and the distinctive coloration may help bongos identify one another in their dark forest habitats. Bongos have no special secretion glands and so rely less on scent to find one another than do other similar antelopes. The lips of a bongo are white, topped with a black muzzle.


          


          Horns
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          Bongos have two heavy and slightly spiralled horns that slope over their back and like in many other antelope species, both the male and female bongos have horns. Bongos are the only Tragelaphid in which both sexes have horns. The horns of bongos are in the form of a lyre and bear a resemblance to those of the related antelope species of nyalas, sitatungas, bushbucks, kudus and elands.


          Unlike deer, which have branched antlers that they shed annually, bongos and other antelopes have pointed horns that they keep throughout their lifespan. Males have massive backswept horns while females have smaller, thinner and more parallel horns. The size of the horns range between 75 and 99 centimetres (3039"). The horns twist once.


          Like all other horns of antelopes, the core of a bongo's horn is hollow and the outer layer of the horn is made of keratin, the same material that makes up human fingernails, toenails and hair. The bongo runs gracefully and at full speed through even the thickest tangles of lianas, laying its heavy spiralled horns on its back so that the brush cannot impede its flight. Bongos are hunted for their horns by humans.


          


          Social organization and behaviour


          Like other forest ungulates, bongos are seldom seen in large groups. Males, called bulls, tend to be solitary while groups of females with young live in groups of 6to 8. Bongos have seldom been seen in herds of more than 20. The preferred habitat of this species is so dense and difficult to operate in that few Europeans or Americans observed this species until the 1960s. Current living animals derive solely from Kenyan importations made during the period 19691978.
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          As young males mature and leave their maternal groups they most often remain solitary, although rarely they join-up with an older male. Adult males of similar size/age tend to avoid one another. Occasionally they meet and spar with their horns in a ritualised manner and rarely serious fights will take place. However, such fights are usually discouraged by visual displays, in which the males bulge their necks, roll their eyes and hold their horns in a vertical position while slowly pacing back and forth in front of the other male. They seek out females only at mating time. When they are with a herd of females, males do not coerce them or try to restrict their movements as do some other antelopes.


          Although mostly nocturnal, they are occasionally active during the day. However, like deer, it may be that Bongos may exibit crepuscular behaviour.


          Bongos are both timid and easily frightened; after a scare a bongo moves away at considerable speed, even through dense undergrowth. They seek cover, where they stand still and alert, facing away from the disturbance and turning their heads from time to time to check on the situation. The bongo's hindquarters are less conspicuous than the forequarters, and from this position the animal can quickly flee.


          When in distress the bongo emits a bleat. It uses a limited number of vocalisations, mostly grunts and snorts while females have a weak mooing contact-call for their young. Females prefer to use traditional calving grounds restricted to certain areas, while newborn calves lie in hiding for a week or more, receiving short visits by the mother to suckle.


          The calves grow rapidly and can soon accompany their mothers in the nursery herds. Their horns grow rapidly and begin to show in 3.5 months. They are weaned after six months and reach sexual maturity at about 20 months.


          


          Diet
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          Like many forest ungulates Bongos are herbivorous browsers and feed on tree/bush leaves, bushes, vines, bark and pith of rotting trees, grasses/herbs, roots, cereals, shrubs and fruits.


          Bongos require salt in their diet, and are known to regularly visit natural salt licks. Examination of bongo feces revealed that the charcoal from trees burnt by lightning is consumed. They have been known to eat burned wood after lightning storms. This behaviour is believed to be a means of getting salts and minerals into their diet (See Animal Diversity link 2). This behaviour has also been reported in the Okapi. Another similarity to the Okapi, even though the Bongo is unrelated, is that the Bongo has a long prehensile tongue which it uses to grasp grasses & leaves.


          Suitable habitats for bongos must have permanent water available. A large animal, the bongo requires an ample amount of food, and is restricted to areas with abundant year-round growth of herbs and low shrubs. Such restrictions have been said to account for the animal's limited distribution.


          


          Population & Conservation


          Few estimates of population density are available. Assuming average population densities of 0.25 animals per km in regions where it is known to be common or abundant, and 0.02 per km elsewhere, and with a total area of occupancy of 327,000 km, a total population estimate of approximately 28,000 is suggested. Only about 60% are in protected areas, suggesting that actual numbers of the lowland subspecies may only be in the low tens of thousands. In Kenya, their numbers have declined significantly and on Mt. Kenya, they were extirpated within the last decade due to illegal hunting with dogs. Although information on their status in the wild is lacking, Lowland Bongos are not presently considered endangered.
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          Bongos are susceptible to diseases such as rinderpest, which almost exterminated the species the 1890s. The tragelaphus eurycerus may suffer from goitre. Over the course of the disease, the thyroid glands greatly enlarge (up to 10 x 20cm) and may become polycystic. Pathogenesis of goiter in the Bongo may reflect a mixture of genetic predisposition coupled with environmental factors, including a period of exposure to a goitrogen.


          Leopards, spotted hyenas, lions, and humans prey on them for their pelts, horns and meat; pythons sometimes eat bongo calves. Bongo populations have been greatly reduced by hunting and snares, although some bongo refuges exist.


          Although Bongos are quite easy for humans to catch via snares; it is of interest that many people native to the Bongos habitat believed that if they ate or touched Bongo they would have spasms similar to epileptic seizures. Because of this superstition, Bongos were less harmed in their native ranges than expected. However, these taboos are said no longer to exist and that may account for increased hunting by humans in recent times.


          


          Zoo programmes
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          An international studbook is maintained to help manage animals held in captivity. Because of its bright colour, it is very popular in zoos and private collections. In North America, there are thought to be over 400 individuals, a population that probably exceeds that of the mountain bongo in the wild.


          In 2000, the Association of Zoos and Aquariums (AZA) upgraded the Bongo to a Species Survival Plan (SSP) Participant, which works to improve the genetic diversity of managed animal populations. The target population for participating zoos and private collections in North America is 250 animals. Through the efforts of zoos in North America, a reintroduction to the population in Kenya is being developed.


          


          Conservation


          In the last few decades there has been a rapid decline in the numbers of wild mountain bongo due to poaching and human pressure on their habitat, with local extinctions reported in Cherangani and Chepalungu hills, Kenya.


          The Bongo Surveillance Programme, working alongside the Kenya Wildlife Service, have recorded photos of bongos at remote salt licks in the Aberdare Forests using camera traps, and, by analyzing DNA extracted from dung, have confirmed the presence of bongo in Mount Kenya, Eburru and Mau forests. The programme estimate as few as 140 animals left in the wild - spread across four isolated populations. Whilst captive breeding programmes can be viewed as having been successful in ensuring survival of this species in Europe and North America, the situation in the wild has been less promising. Evidence exists of bongo surviving in Kenya. However, these populations are believed to be small, fragmented & vulnerable to extinction.


          Animal populations with impoverished genetic diversity are inherently less able to adapt to changes in their environment (such as climate change, disease outbreaks, habitat change, etc.). The isolation of the four remaining small bongo populations, which themselves would appear to be in decline, means that a substantial amount of genetic material is lost each generation.


          Whilst the population remains small, the impact of transfers will be greater, it is for that reason that the establishment of a "metapopulation management plan" occurs concurrently with conservation initiatives to enhance in-situ population growth and why this initiative is both urgent and fundamental to the future survival of Mountain Bongo in the wild.


          The western/lowland Bongo faces an ongoing population decline as habitat destruction and meat hunting pressures increase with the relentless expansion of human settlement. Its long-term survival will only be assured in areas which receive active protection and management. At present, such areas comprise about 30,000 km, and several are in countries where political stability is fragile. There is therefore a realistic possibility that its status could decline to Threatened in the near future.


          As the largest and most spectacular forest antelope, the western/lowland Bongo is both an important flagship species for protected areas such as national parks, and a major trophy species which has been taken in increasing numbers in Central Africa by sport hunters during the 1990s. Both of these factors are strong incentives to provide effective protection and management of western/lowland bongo populations.
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          One of the reasons often cited for the popularity of the Bongo as a prized hunting target was a highly-publicized hunting trip taken by Maurice Stans, an official in Richard Nixon's cabinet, to Uganda. During the trip, Stans killed two bongos, and after this, their desirability among wealthy hunters rose substantially.


          Trophy hunting has the potential to provide economic justification for the preservation of larger areas of bongo habitat than national parks, especially in remote regions of Central Africa where possibilities for commercially successful tourism are very limited (Wilkie and Carpenter 1999).


          The eastern/mountain bongos survival in the wild is dependent on more effective protection of the surviving remnant populations in Kenya. If this does not occur, if will eventually become extinct in the wild. The existence of a healthy captive population of this subspecies offers the potential for its reintroduction.


          The total number of eastern mountain bongos held in captivity in North America alone may already be similar to or exceed the total number remaining in the wild.


          


          European Zoos Supporting Bongo Conservation in Kenya


          In 2004 Woburn Safari Parks' Lindsay Banks & Dr. Jake Veasey (the later is Head of the Department of Animal Management and Conservation at Woburn Safari Park and a member of the European Association of Zoos and Aquariums Population Management Advisory Group), took over responsibility, management & coordination of the European Endangered species Programme (EEP) for the Eastern Bongo. This includes some 250 animals across Europe and the Middle East.


          Along with the Rothschild Giraffe the Eastern Bongo is arguably one of the most threatened large mammals in Africa with recent estimates numbering less than 140 animals; below a minimum sustainable viable population. The situation is exacerbated by the fact that these 140 or so animals are spread across four isolated populations. Whilst the Bongo EEP can be viewed as having been successful in ensuring survival of this species in Europe, the EEP has not yet become actively involved in the conservation of this species in the wild in a coordinated fashion. The EEP plan to engage in conservation activities in Kenya to assist in reversing the decline of the Eastern Bongo populations and genetic diversity in Africa, and in particular, applying population management expertise to help ensure the persistence of genetic diversity in the free ranging wild populations.
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          To illustrate significance of genetic diversity loss; assume the average metapopulation size is 35 animals based on 140 animals spread across four populations (140/4=35). Assuming stable populations, analysis reveals that these populations will haemorrhage 8% of their genetic diversity every decade. By managing all four populations as one - through strategic transfers, gene-loss is reduced from 8% per decade to 2% per decade, without any increase in bongo numbers in Kenya. By managing the European & African populations as one - by strategic exports from Europe combined with in-situ transfers, gene-loss is reduced to 0.72% every 100 years with both populations remaining stable. If populations in Kenya are allowed to grow through the implementation of effective conservation, including strategic transfers, gene-loss can effectively be halted in this species and its future secured in the wild.


          The initial aims of the project are: -


          1) Through faecal DNA analysis, estimate the genetic diversity of the remaining wild bongo and calculate the relatedness of the isolated wild populations.

          2) More accurately estimate the total population of wild bongo through faecal DNA analysis, camera trapping and transect surveying.

          3) Through direct sampling, estimate the genetic diversity of the captive bongo population and calculate its relatedness with the remaining isolated wild populations.

          4) Collect DNA samples from Western Bongo to calculate the relatedness of the two subspecies.

          5) Funding rangers to collect the above data in Kenya, enhance the degree of protection afforded to the Eastern Bongo and level of understanding of its ecological needs.


          To realise such a metapopulation management plan, work with local communities is essential to reverse the decline and allow for the implementation of a transfer strategy. It's likely a substantial proportion of wild genetic diversity will have already have been lost.


          If effective protection were implemented immediately and bongo populations allowed to expand without transfers, then this would create a bigger population of genetically impoverished bongo. These animals would be less able to adapt to a dynamic environment. Whilst the population remains small, the impact of transfers will be greater. For this reason it's important that the 'metapopulation management plan' occurs concurrently with conservation strategies to enhance in-situ population growth. This is why this initiative is both urgent and fundamental to the future survival of Mountain Bongo in the wild.


          


          Legal status
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          In 2002 the IUCN, listed the western/lowland species as Near Threatened. This may mean that Bongos may be endangered due to human environmental interaction as well as hunting and illegal actions towards wildlife. CITES lists bongo as an Appendix III species, only regulating their exportation from a single country, Ghana. It is not protected by the U.S. Endangered Species Act and is not listed by USFWS.


          The IUCN Antelope Specialist Group considers the western or lowland bongo, T. eurycerus, to be Lower Risk (Near Threatened), and the eastern or mountain bongo, T. e. isaaci, of Kenya to be Endangered. Other subspecific names have been used but their validity has not been tested.
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          The Bonobo (IPA: /bənoʊˈboʊ/, Pan paniscus), until recently usually called the Pygmy Chimpanzee (and less often the Dwarf or Gracile Chimpanzee), is one of the two species making up the chimpanzee genus, Pan. The other species in genus Pan is Pan troglodytes, or the Common Chimpanzee. Although the name "chimpanzee" is sometimes used to refer to both species together, it is usually understood as referring to the Common Chimpanzee. The Bonobo is endangered, and is found in the wild only in the Democratic Republic of Congo. Along with the Common Chimpanzee, the Bonobo is the closest relative to Humans. Since neither species can swim, it is possible that the formation of the Congo River 1.5-2 million years ago lead to the speciation of the Bonobo, which live south of the river, from the ancestors of the Common Chimpanzee, which live north of the river.


          German anatomist Ernst Schwarz is credited with having discovered the Bonobo in 1928, based on his analysis of a skull in the Tervuren museum in Belgium that had been thought to have belonged to a juvenile chimpanzee. Schwarz published his findings in 1929. In 1933, American anatomist Harold Coolidge offered a more detailed description of the Bonobo, and elevated it to species status. The species is distinguished by relatively long legs, parted hair on their head, a matriarchal culture, and the prominent role of sexual activity in its society.


          This primate is mainly frugivorous, but supplements its diet with leaves and sometimes small vertebrates (such as flying squirrels and infant duikers) and invertebrates.


          


          Name


          


          Common name


          The name Bonobo first appeared in 1954, when Edward Tratz and Heinz Heck proposed it as a new and separate generic term for pygmy chimpanzees. The term has been variously reported as being a word for "chimpanzee" or "ancestor" in a Bantu language. Another suggestion is that the name is a misspelling of the name of the town of Bolobo on the Congo River, which has been associated with the collection of chimps in the 1920s.


          


          Taxonomy


          The scientific name for the Bonobo is Pan paniscus. Initial genetic studies have characterised their DNA as more than 98% identical to that of Homo sapiens. More recent studies have shown that chimps are more closely related to humans than to gorillas. The most recent genetic analyses of chimpanzee and human genetic similarity come from whole genome comparisons and have shown that the differences between the two are more complex both in extent and character than the historical 98% figure suggests. In the seminal Nature paper reporting on initial genome comparisons, researchers identified thirty-five million single-nucleotide changes, five million insertion/deletion events, and a number of chromosomal rearrangements which constituted the genetic differences between chimps and humans, covering ~5% of both genomes. While many of these analyses have been performed on the Common Chimpanzee rather than the Bonobo, the differences between the two chimpanzee species are unlikely to be substantial enough to affect the Pan-Homo comparative data significantly.


          But there is still controversy. Scientists such as Morris Goodman of Wayne State University in Detroit argue that the Bonobo and Common Chimpanzee are so closely related to humans, their genus name should also be classified with the Human genus Homo: Homo paniscus, Homo sylvestris, or Homo arboreus. An alternative philosophy suggests that the term Homo sapiens is actually the misnomer, and that humanity should be reclassified as Pan sapiens. In either case, a name change of the genus is problematic because it complicates the taxonomy of other species closely related to humans, including Australopithecus.


          Recent DNA evidence suggests the Bonobo and Common Chimpanzee species effectively separated from each other less than one million years ago. The chimpanzee line split from the last common ancestor with the Human approximately four to six million years ago. Because no species other than Homo sapiens has survived from the human line of that branching, both Pan species are the closest living relatives of humans, and cladistically exactly equally close to humans.


          


          Physical characteristics
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          The Bonobo is more gracile (slight in form) than the Common Chimpanzee. Its head is smaller than that of the Common Chimpanzee with less prominent eyebrow ridges. It has a black face with pink lips, small ears, wide nostrils, and long hair on its head. Females have slightly more prominent breasts in contrast to the flat breasts of other female apes, though not as prominent as those of humans. The Bonobo also has a slim upper body, narrow shoulders, thin neck, and long legs compared with the Common Chimpanzee. The Bonobo walks upright about 25% of the time during ground locomotion. These characteristics, and its posture, gives the Bonobo a more human-like appearance than that of the Common Chimpanzee (see: bipedal Bonobos). Moreover, the Bonobo has highly individuated facial features, as humans do, so that one individual can look significantly different from another, adapted for visual recognition in social interaction.


          


          Psychological characteristics


          Frans de Waal, one of the world's leading primatologists, states that the Bonobo is often capable of altruism, compassion, empathy, kindness, patience and sensitivity.


          Recent observations in the wild indicate that the males among the Common Chimpanzee communities are extraordinarily hostile to males from outside of the community. Parties of males 'patrol' for the unfortunate neighbouring males who might be traveling alone, and attack those single males, often killing them. (Some researchers have suggested, however, that this behaviour has been caused by a combination of human contact and interference and massive environmental stress caused by deforestation and a corresponding range reduction.) This does not appear to be the behaviour of the Bonobo males or females, both of which seem to prefer sexual contact over violent confrontation with outsiders. The Bonobo lives in different areas from the more aggressive Common Chimpanzee. Neither of the species swims, and they sometimes inhabit ranges on opposite sides of the great Congo River. It has been hypothesized that Bonobos are able to live a more peaceful lifestyle in part because of an abundance of nutritious vegetation in their natural habitat, allowing them to travel and forage in large parties.


          The popular image of the Bonobo as a "peaceful ape" has come under fire. Accounts exist of Bonobos in zoos mutilating one another and engaging in bullying. These incidents may be due to the practice in zoos of separating mothers and sons. Bonobo society is dominated by females, and severing the lifelong alliance between mothers and their male offspring may make them vulnerable to female aggression. De Waal has warned of the danger of romanticizing Bonobos: "All animals are competitive by nature and cooperative only under specific circumstances" as well as writing that "When first writing about their behaviour, I spoke of 'sex for peace' precisely because bonobos had plenty of conflicts. There would obviously be no need for peacemaking if they lived in perfect harmony". In marked contrast to the Common Chimpanzee there are no confirmed reports of lethal aggression between Bonobos, either in the wild or in captivity. The immature state of Bonobo research in the wild compared to that of the Common Chimpanzee, however, means that lethal aggression may yet be discovered.


          


          Sexual social behaviour


          Sexual intercourse plays a major role in Bonobo society, being used as a greeting, a means of conflict resolution and post-conflict reconciliation, and as favors traded by the females in exchange for food. With the exception of a pair of Congoese gorillas caught in the act, Bonobos were thought to be the only non-human apes to have been observed engaging in all of the following sexual activities: face-to-face genital sex (most frequently female-female, then male-female and male-male), tongue kissing, and oral sex. In scientific literature, the female-female sex is often referred to as GG rubbing or genital-genital rubbing.


          Sexual activity happens within the immediate family as well as outside it, and often involves adults and children, even infants. Bonobos do not form permanent relationships with individual partners. They also do not seem to discriminate in their sexual behaviour by gender or age, with the possible exception of sexual intercourse between mothers and their adult sons; some observers believe these pairings are taboo. When Bonobos come upon a new food source or feeding ground, the increased excitement will usually lead to communal sexual activity, presumably decreasing tension and allowing for peaceful feeding.


          Bonobo males frequently engage in various forms of male-male genital sex ( frot). One form has two males hang from a tree limb face-to-face while "penis fencing". Frot may also occur where two males rub their penises together while in missionary position. A special form of frot called "rump rubbing" occurs to express reconciliation between two males after a conflict, where they stand back-to-back and rub their scrotal sacs together.


          Bonobo females also engage in female-female genital sex ( tribadism) to socially bond with each other, thus forming a female nucleus of Bonobo society. The bonding between females allows them to dominate Bonobo society - although male Bonobos are individually stronger, they cannot stand alone against a united group of females. Adolescent females often leave their native community to join another community. Sexual bonding with other females establishes the new females as members of the group. This migration mixes the Bonobo gene pools, providing genetic diversity.


          Bonobo reproductive rates are not any higher than that of the Common Chimpanzee. Female Bonobos carry and nurse their young for five years and can give birth every five to six years. Compared with Common Chimpanzees, Bonobo females resume the genital swelling cycle much sooner after giving birth, allowing them to rejoin the sexual activities of their society. Also, Bonobo females who are either sterile or too young to reproduce still engage in sexual activity.


          Craig Stanford, an American primatologist, has challenged the claim that Bonobos are more sexually active than Common Chimpanzees. Stanford compared existing data on Common Chimpanzees and Bonobos in the natural habitat and found that female Common Chimpanzees copulated at least as often as female Bonobos, while male chimpanzees actually copulated more than male Bonobos. His comparison excluded same-sex sexual contacts, however, which are very common in Bonobos. De Waal's book on Bonobos includes interviews with field workers and relies on the studies by Takayoshi Kano, the only scientist to have worked for two decades with wild Bonobos. New studies in Africa by Gottfried Hohmann, a research associate at the Max Planck Institute for Evolutionary Anthropology of Leipzig, Germany, believes to have seen significant violence, but fact remains that there are thus far no documented cases of lethal aggression among Bonobos, in sharp contrast to the evidence for Common Chimpanzees.


          


          Other social behaviour


          Females are somewhat smaller than males but are considered to have a higher social status. Strong female bonding allows groups of female Bonobos to dominate the community. Aggressive encounters between males and females are rare, and males are tolerant of infants and juveniles. The male's status reflects the status of his mother, and the son-mother bond often stays strong and continues throughout life. While social hierarchies do exist, rank does not play as prominent a role as it does in other primate societies.


          Bonobo party size tends to be variable since the groups exhibit a fission-fusion pattern. A tribe of about a hundred will split into small groups during the day while looking for food, and then come back together to sleep. They sleep on trees in nests they construct. Unlike Common Chimpanzees, who are known to hunt monkeys, Bonobos are primarily frugivores, although they do eat insects and have been observed occasionally catching small mammals such as squirrels and duikers.
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          Closeness to humanity


          Bonobos are capable of passing the mirror-recognition test for self-awareness. They communicate through primarily vocal means, although the meanings of their vocalizations are not currently known. However, most humans do understand their facial expressions and some of their natural hand gestures, such as their invitation to play. Two Bonobos at the Great Ape Trust, Kanzi and Panbanisha, have been taught a vocabulary of over 3,000 words which they can type using a special keyboard of lexigrams (geometric symbols), and they can respond to spoken sentences. Some, such as philosopher and bioethicist Peter Singer, argue that these results qualify them for the "rights to survival and life," rights that humans theoretically accord to all persons.


          


          Habitat


          Around 10,000 Bonobos are found only south of the Congo River and north of the Kasai River (a tributary of the Congo), in the humid forests of the Democratic Republic of Congo of central Africa. They are an endangered species, due to both habitat loss and hunting for bushmeat, the latter activity having increased dramatically during the current civil war due to the presence of heavily armed militias even in remote "protected" areas such as Salonga National Park. Today, at most several thousand Bonobos remain. This is part of a more general trend of ape extinction.


          


          Conservation efforts


          Since 1996, the first and second Congo wars in the Democratic Republic of Congo (DRC) has had a major impact on both the Bonobo and human population. The people of the DRC now, more than ever, have a desire to protect their interests. Bonobos are in danger of being hunted to extinction. The key to Bonobo conservation efforts is balancing these issues.


          As the Bonobo's habitat is shared with people, the ultimate success of conservation efforts will rely on local and community involvement. The issue of parks vs. people is very cogent in the Cuvette Centrale, the Bonobo's range. There is strong local and broad-based Congolese resistance to establishing national parks, as indigenous communities have often been driven from their forest homes by the establishment of parks. In Salonga, the only existing national park in the Bonobo habitat, there is no local involvement, and recent surveys indicate that the Bonobo, the African Forest Elephant, and other species have been severely devastated by poachers and the thriving bushmeat trade. In contrast to this, there are areas where the Bonobo and biodiversity still thrive without any established parks, due to the indigenous beliefs and taboos against killing Bonobos.


          In 1995, concern over declining numbers of Bonobos in the wild led the Zoological Society of Milwaukee in Milwaukee, Wis., with contributions from Bonobo scientists around the world, to publish the Action Plan for Pan paniscus: A Report on Free Ranging Populations and Proposals for their Preservation. The Action Plan compiles population data on Bonobos from 20 years of research conducted at various sites throughout the Bonobo's range. The plan identifies priority actions for Bonobo conservation and serves as a reference for developing conservation programs for researchers, government officials and donor agencies.


          Acting on Action Plan recommendations, the ZSM developed the Bonobo and Congo Biodiversity Initiative (BCBI). This program includes habitat and rain-forest preservation, training for Congolese nationals and conservation institutions, wildlife population assessment and monitoring, and education. The Zoological Society has conducted regional surveys within the range of the Bonobo in conjunction with training Congolese researchers in survey methodology and biodiversity monitoring. The Zoological Societys initial goal was to survey Salonga National Park to determine the conservation status of the Bonobo within the park and to provide financial and technical assistance to strengthen park protection. As the project has developed, the Zoological Society has become more involved in helping the Congolese living in Bonobo habitat. The Zoological Society has built schools, hired teachers, provided some medicines, and, as of 2007, started an agriculture project to help the Congolese learn to grow crops and depend less on hunting wild animals.


          During the wars in the 1990s, researchers and international non-governmental organizations (NGOs) were driven out of the Bonobo habitat. In 2002, the Bonobo Conservation Initiative initiated the Bonobo Peace Forest Project in cooperation with national institutions, local NGOs and local communities. The Peace Forest Project works with local communities to establish a linked constellation of community-based reserves, managed by local and indigenous people. Although there has been only limited support from international organizations, this model, implemented mainly through DRC organizations and local communities, has helped bring about agreements to protect over 5,000square miles (13,000km) of the Bonobo habitat. According to Dr. Amy Parish, the Bonobo Peace Forest "is going to be a model for conservation in the 21st century."


          This initiative has been gaining momentum and greater international recognition and has recently gained greater support through Conservation International, the Global Conservation Fund, United States Fish and Wildlife Service's Great Ape Conservation Fund, and the United Nations' Great Apes Survival Project.


          With grants from the United Nations, USAID, the U.S. Embassy, the World Wildlife Fund and many other groups and individuals, the Zoological Society also has been working to:


          
            	survey the Bonobo population and its habitat in order to find ways to help protect these apes


            	develop anti-poaching measures to help save apes, forest elephants and other endangered animals in Congo's Salonga National Park, a U.N. World Heritage Site


            	Provide training, literacy education, agricultural techniques, schools, equipment and jobs for Congolese living near Bonobo habitats so that they will have a vested interest in protecting the great apes. As of as of 2007, the ZSM started an agriculture project to help the Congolese learn to grow crops and depend less on hunting wild animals.


            	model small-scale conservation methods that can be used throughout Congo

          


          Starting in 2003, the U.S. government allocated $54 million to the Congo Basin Forest Partnership. This significant investment has triggered the involvement of international NGOs to establish bases in the region and work to develop Bonobo conservation programs. This initiative should improve the likelihood of Bonobo survival, but its success may still depend upon building greater involvement and capability in local and indigenous communities.


          The Congo is setting aside more than 11,000square miles (28,000km) of rain forest to help protect the endangered Bonobo,in this Central African country. U.S. agencies, conservation groups and the Congolese government have come together to set aside 11,803square miles (30,570km) of tropical rain forest, the U.S.-based Bonobo Conservation Initiative. The area amounts to just over 1 percent of vast Congo - but that means a park larger than the state of Massachusetts.


          The Bonobo population is believed to have declined sharply in the last 30 years, though surveys have been hard to carry out in war-ravaged central Congo. Estimates range from 60,000 to fewer than 5,000 living, according to the World Wildlife Fund.


          The Sankuru reserve also contains Okapi, closely related to the Giraffe, that is also native to Congo, elephants and at least 10 other primate species.


          In addition, concerned parties have addressed the crisis on several science and ecological websites. Organizations like the World Wide Fund for Nature, the African Wildlife Foundation, and others are trying to focus attention on the extreme risk to the species. Some have suggested that a reserve be established in a less unstable part of Africa, or on an island in a place like Indonesia. Non-invasive medical research could be conducted on relocated free Bonobos with little risk or discomfort.
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          The Bontebok is an antelope found in South Africa and Lesotho. The Bontebok has two subspecies; the Bontebok (Damaliscus pygargus pygargus), occurring naturally in the Fynbos and Renosterveld areas of the Western Cape(and which is an endangered species), and the Blesbok (Damaliscus pygargus phillipsi) occurring in the highveld.


          The Bontebok stands 80 to 100 centimetres at the shoulder and weighs 50 to 90 kilograms. The Bontebok is a chocolate brown colour, with a white underside and a white stripe from the forehead to the tip of the nose, although there is a brown stripe across the white near the eyes in most Blesbok. Bontebok also has a distinctive white patch around its tail (whence the latin name), while this patch is light brown/tan in Blesbok. The horns of Bontebok are lyre-shaped and clearly ringed they are found in both sexes and can reach a length of half a metre.


          Blesbok live in highveld where they eat short grasses, while Bontebok are restricted to coastal Fynbos and Renosterveld (Skead 1980). They are diurnal, though they rest during the heat of the day. Herds contain only males, only females or are mixed and do not exceed forty animals for Bonteboks or seventy for Blesboks.


          Bontebok are not good jumpers but they are very good at crawling under things. Mature males form territories and face down other males in displays and occasionally combat.


          Bontebok were once extensively killed as pests, and were reduced to a wild population of just seventeen animals, but the species has since recovered. Blesbok are extinct in their natural habitat but they have increased in population to the point where they are now very abundant and avidly farmed, because they are popular quarry for hunters and are easy to sustain.
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          The boobies are part of the family Sulidae, a group of seabirds, and are closely related to gannets. The true boobies all belong to the genus Sula.


          These are large birds with long pointed wings and long bills. They hunt fish by diving from a height into the sea and pursuing their prey underwater. They have facial air sacs under their skin which cushion the impact with the water.


          Boobies are colonial breeders on islands and coasts. They normally lay one or more chalky-blue eggs on the ground or sometimes in a tree nest. Their name is possibly based on the Spanish slang term bobo, meaning " dunce", as these tame birds had a habit of landing on-board sailing ships, where they were easily captured and eaten.


          Owing to this, boobies are often mentioned as having been caught and eaten by shipwrecked sailors, notably Captain Bligh of the Bounty and his loyalists during their famous voyage after being set adrift by Fletcher Christian and his mutineers.


          


          Systematics and evolution
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          Five of the six extant Sulidae species called "boobies" are in the genus Sula, while the three gannets are usually treated in the genus Morus. Abbott's Booby was formerly included in Sula but is now placed in a monotypic genus Papasula which represents an ancient lineage perhaps closer to Morus (Friesen et al. 2002). Some authorities consider that all nine species should be considered congeneric, in Sula. However, they are readily told apart by means of osteology, and the distinct lineages of gannets and boobies are known to have existed in such form since at least the Middle Miocene, c.15 mya (Olson 1985).


          The fossil record of boobies is not as well documented as that of gannets; possible reasons could be that booby species were less numerous in the late Miocene to Pliocene when gannets had their highest diversity, or that due to the more tropical distribution of boobies, many fossil species have simply not been found yet as most localities are in continental North America or Europe.


          GENUS SULA


          
            	Blue-footed Booby, Sula nebouxii


            	Peruvian Booby, Sula variegata


            	Masked Booby, Sula dactylatra

              
                	Tasman Booby, Sula (dactylatra) tasmani - possibly extinct (c.1790?)

              

            


            	Nazca Booby, Sula granti (formerly S. dactylatra granti)


            	Red-footed Booby, Sula sula


            	Brown Booby, Sula leucogaster

          


          
            	Sula humeralis (fossil; Middle Pliocene)


            	Sula sulita (fossil; Pisco Late Miocene of Peru)


            	Sula magna (fossil; Pisco Late Miocene/Early Pliocene of Peru)

          


          Placement of "Sula" ronzoni (Early Oligocene of Ronzon, France) in this genus (and indeed in the Sulidae) is uncertain; it was initially described as a Mergus sea-duck, but this is incorrect. Later, it was proposed to be related to cormorants and the genus Prophalacrocorax was erected for it; this is erroneous (Olson 1985).


          
            Retrieved from " http://en.wikipedia.org/wiki/Booby"
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          A book is a set or collection of written, printed, illustrated, or blank sheets, made of paper, parchment, or other material, usually fastened together to hinge at one side. A single sheet within a book is called a leaf, and each side of a leaf is called a page. A book produced in electronic format is known as an e-book.


          Books may also refer to a literature work, or a main division of such a work. In library and information science, a book is called a monograph, to distinguish it from serial periodicals such as magazines, journals or newspapers. The body of all written works including books is literature.


          In novels, a book may be divided into several large sections, also called books (Book 1, Book 2, Book 3, etc).


          A lover of books is usually referred to as a bibliophile, a bibliophilist, or a philobiblist, or, more informally, a bookworm.


          A store where books are bought and sold is a bookstore or bookshop. Books can also be borrowed from libraries or obtained for reading through the practice of BookCrossing.


          


          Etymology


          The word book comes from Old English "bōc" which comes from Germanic root "*bōk-", cognate to beech. Similarly, in Slavic languages (e.g. Russian and Bulgarian "буква" (bukva)"letter") is cognate to "beech". It is thus conjectured that the earliest Indo-European writings may have been carved on beech wood.


          Blook, a recent neologism, is either an object manufactured to imitate a bound book, such as an on-line book published via a blog, or a printed book that contains or is based on content from a blog.


          


          Book structure
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          The common structural parts of a book include:


          
            	Front cover: hardbound or softcover (paperback); the spine is the binding that joins the front and rear covers where the pages hinge


            	Front endpaper


            	Flyleaf

          


          
            	Front matter

              
                	Frontispiece


                	Title page


                	Copyright page: typically verso of title page: shows copyright owner/date, credits, edition/printing, cataloguing details


                	Table of contents


                	List of figures


                	List of tables


                	Dedication


                	Acknowledgments


                	Foreword


                	Preface


                	Introduction

              

            

          


          
            	Body: the text or contents, the pages often collected or folded into signatures; the pages are usually numbered sequentially, and often divided into chapters.

          


          
            	Back matter

              
                	Appendix


                	Glossary


                	Index


                	Notes


                	Bibliography


                	Colophon

              

            


            	Flyleaf


            	Rear endpaper


            	Rear cover

          


          A thin marker, commonly made of paper or card, used to keep one's place in a book is a bookmark. Bookmarks were used throughout the medieval period, consisting usually of a small parchment strip attached to the edge of folio (or a piece of cord attached to headband). Bookmarks in the eighteenth and nineteenth centuries were narrow silk ribbons bound into the book and become widespread in the 1850s. They were usually made from silk, embroidered fabrics or leather. Not until the 1880s, did paper and other materials become more common.


          


          Sizes
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          The size of a modern book is based on the printing area of a common flatbed press. The pages of type were arranged and clamped in a frame, so that when printed on a sheet of paper the full size of the press, the pages would be right side up and in order when the sheet was folded, and the folded edges trimmed.


          The most common book sizes are:


          
            	Quarto (4to): the sheet of paper is folded twice, forming four leaves (eight pages) approximately 11-13 inches (ca 30 cm) tall


            	Octavo (8vo): the most common size for current hardcover books. The sheet is folded three times into eight leaves (16 pages) up to 9 " (ca 23 cm) tall.


            	DuoDecimo (12mo): a size between 8vo and 16mo, up to 7 " (ca 18 cm) tall


            	Sextodecimo (16mo): the sheet is folded four times, forming sixteen leaves (32 pages) up to 6 " (ca 15 cm) tall

          


          Sizes smaller than 16mo are:


          
            	24mo: up to 5 " (ca 13 cm) tall.


            	32mo: up to 5" (ca 12 cm) tall.


            	48mo: up to 4" (ca 10 cm) tall.


            	64mo: up to 3" (ca 8 cm) tall.

          


          Small books can be called booklets.


          Sizes larger than quarto are:


          
            	Folio: up to 15" (ca 38 cm) tall.


            	Elephant Folio: up to 23" (ca 58 cm) tall.


            	Atlas Folio: up to 25" (ca 63 cm) tall.


            	Double Elephant Folio: up to 50" (ca 127 cm) tall.

          


          The largest extant medieval manuscript in the world is Codex Gigas 92  50  22 cm. The world's largest book made of stone is in Kuthodaw Pagoda (Myanmar).


          


          Types of books


          


          Types of books according to their contents
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          A common separation by content are fiction and non-fictional books. By no means are books limited to this classification, but it is a separation that can be found in most collections, libraries, and bookstores.


          


          Fiction


          Many of the books published today are fictitious stories. They are in-part or completely untrue or fantasy. Historically, paper production was expensive; too expensive to be used for entertainment. An increase in global literacy and print technology led to the increased publication of books for the purpose of entertainment, and allegorical social commentary. Most fiction is additionally categorized by genre.


          The novel is the most common form of fictional book. Novels are stories that typical feature a plot, setting, themes and characters. Stories and narrative are not restricted to any topic; a novel can be whimsical, serious or controversial. The novel has had a tremendous impact on entertainment and publishing markets.


          Comic books or graphic novels are books in which the story is told or illustrated with pictures.


          


          Non-fiction
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          In a library, a general type of non-fiction book which provides information as opposed to telling a story, essay, commentary, or otherwise supporting a point of view, is often referred to as a reference book. A very general reference book, usually one-volume, with lists of data and information on many topics is called an almanac. An encyclopedia is a book or set of books designed to have more in-depth articles on many topics. A book listing words, their etymology, meanings, etc. is called a dictionary. A book which is a collection of maps is an atlas. A more specific reference book with tables or lists of data and information about a certain topic, often intended for professional use, is often called a handbook. Books which try to list references and abstracts in a certain broad area may be called an index, such as Engineering Index, or abstracts such as Chemical Abstracts, Biological Abstracts, etc.
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          Books with technical information on how to do something or how to use some equipment are called instruction manuals. Other popular how-to books include cookbooks and home improvement books.


          Students typically store and carry textbooks and schoolbooks for study purposes. Elementary school pupils often use workbooks which are published with spaces or blanks to be filled by them for study or homework. In higher education, is it common for a student to take an exam requiring a bluebook.
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          There is a large set of books that are made only to write private ideas, notes, and accounts. These type of books are rarely published and typically are destroyed or remain private. Notebooks are blank books to be written in by the user. Students and writers commonly use them for taking notes. Scientists and other researchers use lab notebooks to record their work. They often feature spiral coil bindings at the edge so that pages may easily be torn out.


          Address books, phone books, and calendar/appointment books are commonly used on a daily basis for recording appointments, meetings and personal contact information.


          Books for recording periodic entries by the user, such as daily information about a journey, are called logbooks or simply logs. A similar book for writing daily the owner's private personal events, information, and ideas is called a diary or personal journal.


          Businesses use accounting books such as journals and ledgers to record financial data in a practice called bookkeeping.


          


          Other


          Some examples of books not commonly found under this system include:


          Albums are books for holding collections of memorabilia, pictures or photographs. They are often made so that the pages are removable. Stamp albums hold collections of stamps.


          Hymnals are books with collections of musical hymns, typically found in churches. Prayerbooks or missals are books containing written prayers. Commonly carried by monks, nuns, and other devoted followers or clergy.


          


          Types of books according to their binding or cover
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          Hardcover books have a stiff binding. Paperback books have cheaper, flexible covers which tend to be less durable. An alternative to paperback is the glossy cover, otherwise known as a dust cover, found on magazines, and comic books. Spiral bound books are bound by spirals often made of metal. Examples of spiral bound books include: teachers manuals, and puzzle books ( crosswords, sudoku).


          Publishing is a process for producing books, magazines, newspapers, etc. pre-printed for the reader/user to buy, usually in large numbers by a publishing company. Such books can be categorized as fiction (made-up stories) or non-fiction (information written as fact). A book-length fiction story is called a novel.


          Publishers may produce low-cost, pre-publication copies known as galleys or 'bound proofs' for promotional purposes, such as generating reviews in advance of publication. Galleys are usually made as cheaply as p<link rel="stylesheet" type="text/css" href=" http://en.wikipedia.org/w/index.php?title=User:Lupin/navpop.css&action=raw&ctype=text/css&dontcountme=s">ossible, since they are not intended for sale.


          


          Bookbinding
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          The process of physically assembling a book from a number of folded or unfolded sheets of paper is bookbinding.



          


          History of books
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          Antiquity


          When writing systems were invented in ancient civilizations, nearly everything that could be written uponstone, clay, tree bark, metal sheetswas used for writing. Alphabetic writing emerged in Egypt around 1800 BC. At first the words were not separated from each other (scripta continua) and there was no punctuation. Texts were written from right to left, left to right, and even so that alternate lines read in opposite directions. The technical term for this type of writing is ' boustrophedon,' which means literally 'ox-turning' for the way a farmer drives an ox to plough his fields.


          


          Scroll


          


          Papyrus, a thick paper-like material made by weaving the stems of the papyrus plant, then pounding the woven sheet with a hammer-like tool, was used for writing in Ancient Egypt, perhaps as early as the First Dynasty, although the first evidence is from the account books of King Neferirkare Kakai of the Fifth Dynasty (about 2400 BC). Papyrus sheets were glued together to form a scroll. Tree bark such as lime (Latin liber, from there also library) and other materials were also used.


          According to Herodotus (History 5:58), the Phoenicians brought writing and papyrus to Greece around the tenth or ninth century BC. The Greek word for papyrus as writing material (biblion) and book (biblos) come from the Phoenician port town Byblos, through which papyrus was exported to Greece. From Greeks we have also the word tome ( Greek: ό) which originally meant a slice or piece and from there it became to denote "a roll of papyrus". Tomus was used by the Latins with exactly the same meaning as volumen (see also below the explanation by Isidore of Seville).


          Whether made from papyrus, parchment, or paper in East Asia, scrolls were the dominant form of book in the Hellenistic, Roman, Chinese and Hebrew cultures. The more modern codex book format form took over the Roman world by late antiquity, but the scroll format persisted much longer in Asia.


          


          Codex
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          Papyrus scrolls were still dominant in the first century AD, as witnessed by the findings in Pompeii. The first written mention of the codex as a form of book is from Martial, in his Apophoreta CLXXXIV at the end of the century, where he praises its compactness. However the codex never gained much popularity in the pagan Hellenistic world, and only within the Christian community did it gain widespread use. This change happened gradually during the third and fourth centuries, and the reasons for adopting the codex form of the book are several: the format is more economical, as both sides of the writing material can be used; and it is portable, searchable, and easy to conceal. The Christian authors may also have wanted to distinguish their writings from the pagan texts written on scrolls.
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          Wax tablets were the normal writing material in schools, in accounting, and for taking notes. They had the advantage of being reusable: the wax could be melted, and reformed into a blank. The custom of binding several wax tablets together (Roman pugillares) is a possible precursor for modern books (i.e. codex).The etymology of the word codex (block of wood) also suggests that it may have developed from wooden wax tablets.


          In the 5th century, Isidore of Seville explained the relation between codex, book and scroll in his Etymologiae (VI.13): "A codex is composed of many books; a book is of one scroll. It is called codex by way of metaphor from the trunks (codex) of trees or vines, as if it were a wooden stock, because it contains in itself a multitude of books, as it were of branches."


          


          Middle Ages


          


          Manuscripts
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          The fall of the Roman Empire in the fifth century A.D. saw the decline of the culture of ancient Rome. Papyrus became difficult to obtain, due to lack of contact with Egypt, and parchment, which had been used for centuries, began to be the main writing material.


          Monasteries carried on the Latin writing tradition in the Western Roman Empire. Cassiodorus, in the monastery of Vivarium (established around 540), stressed the importance of copying texts. St. Benedict of Nursia, in his Regula Monachorum (completed around the middle of the 6th century) later also promoted reading. The Rule of St. Benedict (Ch. XLVIII), which set aside certain times for reading, greatly influenced the monastic culture of the Middle Ages, and is one of the reasons why the clergy were the predominant readers of books. The tradition and style of the Roman Empire still dominated, but slowly the peculiar medieval book culture emerged.


          Before the invention and adoption of the printing press, almost all books were copied by hand, making books expensive and comparatively rare. Smaller monasteries usually had only some dozen books, medium sized perhaps a couple hundred. By the ninth century, larger collections held around 500 volumes; and even at the end of the Middle Ages, the papal library in Avignon and Paris library of Sorbonne held only around 2,000 volumes.
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          The scriptorium of the monastery was usually located over the chapter house. Artificial light was forbidden, for fear it may damage the manuscripts. There were five types of scribes:


          
            	Copyists, who dealt with basic production and correspondence


            	Calligraphers, who dealt in fine book production


            	Correctors, who collated and compared a finished book with the manuscript from which it had been produced


            	Rubricators, who painted in the red letters


            	Illuminators, who painted illustrations

          


          The bookmaking process was long and laborious. The parchment had to be prepared, then the unbound pages were planned and ruled with a blunt tool or lead, after which the text was written by the scribe, who usually left blank areas for illustration and rubrication. Finally the book was bound by the bookbinder.
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          Different types of ink were known in antiquity, usually prepared from soot and gum, and later also from gall nuts and iron vitriol. This gave writing the typical brownish black colour, but black or brown were not the only colors used. There are texts written in red or even gold, and different colors were used for illumination. Sometimes the whole parchment was colored purple, and the text was written on it with gold or silver (eg Codex Argenteus).


          Irish monks introduced spacing between words in the seventh century. This facilitated reading, as these monks tended to be less familiar with Latin. However the use of spaces between words did not become commonplace before the 12th century. It has been argued, that the use of spacing between words shows the transition from semi-vocalized reading into silent reading.


          The first books used parchment or vellum (calf skin) for the pages. The book covers were made of wood and covered with leather. As dried parchment tends to assume the form before processing, the books were fitted with clasps or straps. During the later Middle Ages, when public libraries appeared, books were often chained to a bookshelf or a desk to prevent theft. The so called libri catenati were used up to 18th century.


          At first books were copied mostly in monasteries, one at a time. With the rise of universities in the 13th century, the Manuscript culture of the time lead to an increase in the demand for books, and a new system for copying books appeared. The books were divided into unbound leaves (pecia), which were lent out to different copyists, so the speed of book production was considerably increased. The system was maintained by stationers guilds, which were secular, and produced both religious and non-religious material.


          


          Wood block printing
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          In woodblock printing, a relief image of an entire page was carved into blocks of wood, inked, and used to print copies of that page. This method originated in China, in the Han dynasty (before 220AD), as a method of printing on textiles and later paper, and was widely used throughout East Asia. The oldest dated book printed by this method is The Diamond Sutra (868 AD).


          The method (called Woodcut when used in art) arrived in Europe in the early 14th century. Books (known as block-books), as well as playing-cards and religious pictures, began to be produced by this method. Creating an entire book was a painstaking process, requiring a hand-carved block for each page; and the wood blocks tended to crack, if stored for long.


          


          Movable type and incunabula
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          The Chinese inventor Pi Sheng made movable type of earthenware circa 1045, but there are no known surviving examples of his printing. Metal movable type was invented in Korea during the Goryeo Dynasty (around 1230), but was not widely used: one reason being the enormous Chinese character set. Around 1450, in what is commonly regarded as an independent invention, Johannes Gutenberg invented movable type in Europe, along with innovations in casting the type based on a matrix and hand mould. This invention gradually made books less expensive to produce, and more widely available.
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          Early printed books, single sheets and images which were created before the year 1501 in Europe are known as incunabula. A man born in 1453, the year of the fall of Constantinople, could look back from his fiftieth year on a lifetime in which about eight million books had been printed, more perhaps than all the scribes of Europe had produced since Constantine founded his city in A.D. 330.


          


          Modern world


          Steam-powered printing presses became popular in the early 1800s. These machines could print 1,100 sheets per hour, but workers could only set 2,000 letters per hour.


          Monotype and linotype presses were introduced in the late 19th century. They could set more than 6,000 letters per hour and an entire line of type at once.


          The centuries after the 15th century were thus spent on improving both the printing press and the conditions for freedom of the press through the gradual relaxation of restrictive censorship laws. See also intellectual property, public domain, copyright. In mid-20th century, Europe book production had risen to over 200,000 titles per year.


          


          Book manufacturing in the modern world
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          The methods used for the printing and binding of books continued fundamentally unchanged from the 15th century into the early years of the 20th century. While there was of course more mechanization, Gutenberg would have had no difficulty in understanding what was going on if he had visited a book printer in 1900.


          Gutenbergs invention was the use of movable metal types, assembled into words, lines, and pages and then printed by letterpress. In letterpress printing ink is spread onto the tops of raised metal type, and is transferred onto a sheet of paper which is pressed against the type. Sheet-fed letterpress printing is still available but tends to be used for collectors books and is now more of an art form than a commercial technique. [see Letterpress]


          Today most books are printed by offset lithography in which an image of the material to be printed is photographically or digitally transferred to a flexible metal plate where it is developed to exploit the antipathy between grease (the ink) and water. When the plate is mounted on the press, water is spread over it. The developed areas of the plate repel water thus allowing the ink to adhere to only those parts of the plate which are to print. The ink is then offset onto a rubbery blanket (to avoid all that water soaking the paper) and then finally to the paper. [see Lithography]


          When a book is printed the pages are laid out on the plate so that after the printed sheet is folded the pages will be in the correct sequence. [see Imposition] Books tend to be manufactured nowadays in a few standard sizes. The sizes of books are usually specified as trim size: the size of the page after the sheet has been folded and trimmed. Trimming involves cutting approximately 1/8 off top, bottom and fore-edge (the edge opposite to the spine) as part of the binding process in order to remove the folds so that the pages can be opened. The standard sizes result from sheet sizes (therefore machine sizes) which became popular 200 or 300 years ago, and have come to dominate the industry. The basic standard commercial book sizes in America, always expressed as width x height in USA; some examples are: 4-1/4 x 7 (rack size paperback) 5-1/8 x 7-5/8 (digest size paperback) 5-1/2 x 8-1/4 5-1/2 x 8-1/2 6-1/8 x 9-1/4 7 x 10 8-1/2 x 11. These standard trim sizes will often vary slightly depending on the particular printing presses used, and on the imprecision of the trimming operation. Of course other trim sizes are available, and some publishers favour sizes not listed here which they might nominate as standard as well, such as 6 x 9, 8 x 10. In Britain the equivalent standard sizes differ slightly, as well as now being expressed in millimeters, and with height preceding width. Thus the UK equivalent of 6-1/8 x 9-1/4 is 234 x 156mm. British conventions in this regard prevail throughout the English speaking world, except for USA. The European book manufacturing industry works to a completely different set of standards.


          Some books, particularly those with shorter runs (i.e. of which fewer copies are to be made) will be printed on sheet-fed offset presses, but most books are now printed on web presses, which are fed by a continuous roll of paper, and can consequently print more copies in a shorter time. On a sheet-fed press a stack of sheets of paper stands at one end of the press, and each sheet passes through the press individually. The paper will be printed on both sides and delivered, flat, as a stack of paper at the other end of the press. These sheets then have to be folded on another machine which uses bars, rollers and cutters to fold the sheet up into one or more signatures. A signature is a section of a book, usually of 32 pages, but sometimes 16, 48 or even 64 pages. After the signatures are all folded they are gathered: placed in sequence in bins over a circulating belt onto which one signature from each bin is dropped. Thus as the line circulates a complete book is collected together in one stack, next to another, and another.


          A web press carries out the folding itself, delivering bundles of signatures ready to go into the gathering line. Notice that when the book is being printed it is being printed one (or two) signatures at a time, not one complete book at a time. Thus if there are to be 10,000 copies printed, the press will run 10,000 of the first form (the pages imaged onto the first plate and its back-up plate, representing one or two signatures), then 10,000 of the next form, and so on till all the signatures have been printed. Actually, because there is a known average spoilage rate in each of the steps in the books progress through the manufacturing system, if 10,000 books are to be made, the printer will print between 10,500 and 11,000 copies so that subsequent spoilage will still allow the delivery of the ordered quantity of books. Sources of spoilage tend to be mainly make-readies.


          A make-ready is the preparatory work carried out by the pressmen to get the printing press up to the required quality of impression. Included in make-ready is the time taken to mount the plate onto the machine, clean up any mess from the previous job, and get the press up to speed. The main part of making-ready is however getting the ink/water balance right, and ensuring that the inking is even across the whole width of the paper. This is done by running paper through the press and printing waste pages while adjusting the press to improve quality. Desitometers are used to ensure even inking and consistency from one form to another. As soon as the pressman decides that the printing is correct, all the make-ready sheets will be discarded, and the press will start making books. Similar make readies take place in the folding and binding areas, each involving spoilage of paper.


          After the signatures are folded and gathered, they move into the bindery. In the middle of the last century there were still many trade binders  stand-alone binding companies which did no printing, specializing in binding alone. At that time, largely because of the dominance of letterpress printing, the pattern of the industry was for typesetting and printing to take place in one location, and binding in a different factory. When type was all metal, a typical books worth of type would be bulky, fragile and heavy. The less it was moved in this condition the better: so it was almost invariable that printing would be carried out in the same location as the typesetting. Printed sheets on the other hand could easily be moved. Now, because of the increasing computerization of the process of preparing a book for the printer, the typesetting part of the job has flowed upstream, where it is done either by separately contracting companies working for the publisher, by the publishers themselves, or even by the authors. Mergers in the book manufacturing industry mean that it is now unusual to find a bindery which is not also involved in book printing (and vice versa).


          If the book is a hardback its path through the bindery will involve more points of activity than if it is a paperback. A paperback binding line (a number of pieces of machinery linked by conveyor belts) involves few steps. The gathered signatures, book blocks, will be fed into the line where they will one by one be gripped by plates converging from each side of the book, turned spine up and advanced towards a gluing station. En route the spine of the book block will be ground off leaving a roughened edge to the tightly gripped collection of pages. The grinding leaves fibers which will grip onto the glue which is then spread onto the spine of the book. Covers then meet up with the book blocks, and one cover is dropped onto the glued spine of each book block, and is pressed against the spine by rollers. The book is then carried forward to the trimming station, where a three-knife trimmer will simultaneously cut the top and bottom and the fore-edge of the paperback to leave clear square edges. The books are then packed into cartons, or packed on skids, and shipped.


          Binding a hardback is more complicated. Look at a hardback book and you will see the cover overlaps the pages by about 1/8 all round. These overlaps are called squares. The blank piece of paper inside the cover is called the endpaper, or endsheet: it is of somewhat stronger paper than the rest of the book as it is the endpapers that hold the book into the case. The endpapers will be tipped to the first and last signatures before the separate signatures are placed into the bins on the gathering line. Tipping involves spreading some glue along the spine edge of the folded endpaper and pressing the endpaper against the signature. The gathered signatures are then glued along the spine, and the book block is trimmed, like the paperback, but will continue after this to the rounder and backer. The book block together with its endpapers will be gripped from the sides and passed under a roller with presses it from side to side, smashing the spine down and out around the sides so that the entire book takes on a rounded cross section: convex on the spine, concave at the fore-edge, with ears projecting on either side of the spine. Then the spine is glued again, a paper liner is stuck to it and headbands and footbands are applied. Next a crash lining (an open weave cloth somewhat like a stronger cheesecloth) is usually applied, overlapping the sides of the spine by an inch or more. Finally the inside of the case, which has been constructed and foil-stamped off-line on a separate machine, is glued on either side (but not on the spine area) and placed over the book block. This entire sandwich is now gripped from the outside and pressed together to form a solid bond between the endpapers and the inside of the case. The crash lining, which is glued to the spine of the pages, but not the spine of the case, is held between the endpapers and the case sides, and in fact provides most of the strength holding the book block into the case. The book will then be jacketed (most often by hand, allowing this stage to be an inspection stage also) before being packed ready for shipment.


          The sequence of events can vary slightly, and usually the entire sequence does not occur in one continuous pass through a binding line. What has been described above is unsewn binding, now increasingly common. The signatures of a book can also be held together by Smyth sewing. Needles pass through the spine fold of each signature in succession, from the outside to the center of the fold, sewing the pages of the signature together and each signature to its neighbors. McCain sewing, often used in schoolbook binding, involves drilling holes through the entire book and sewing through all the pages from front to back near the spine edge. Both of these methods mean that the folds in the spine of the book will not be ground off in the binding line. This is true of another technique, notch binding, where gashes about an inch long are made at intervals through the fold in the spine of each signature, parallel to the spine direction. In the binding line glue is forced into these notches right to the centre of the signature, so that every pair of pages in the signature is bonded to every other one, just as in the Smyth sewn book. The rest of the binding process is similar in all instances. Sewn and notch bound books can be bound as either hardbacks or paperbacks.


          Making cases happens off-line and prior to the books arrival at the binding line. In the most basic case making, two pieces of cardboard are placed onto a glued piece of cloth with a space between them into which is glued a thinner board cut to the width of the spine of the book. The overlapping edges of the cloth (about 5/8 all round) are folded over the boards, and pressed down to adhere. After case making the stack of cases will go to the foil stamping area. Metal dies, photoengraved elsewhere, are mounted in the stamping machine and rolls of foil are positioned to pass between the dies and the case to be stamped. Heat and pressure cause the foil to detach from its backing and adhere to the case. Foils come in various shades of gold and silver and in a variety pigment colors, and by careful setup quite elaborate effects can be achieved by using different rolls of foil on the one book. Cases can also be made from paper which has been printed separately and then protected with clear film lamination. A three-piece case is made similarly but has a different material on the spine and overlapping onto the sides: so it starts out as three pieces of material, one each of a cheaper material for the sides and the different, stronger material for the spine.


          Recent developments in book manufacturing include the development of digital printing. Book pages are printed, in much the same way as an office copier works, using toner rather than ink. Each book is printed in one pass, not as separate signatures. Digital printing has permitted the manufacture of much smaller quantities than offset, in part because of the absence of make readies and of spoilage. One might think of a web press as printing quantities over 2000, quantities from 250 to 2000 being printed on sheet-fed presses, and digital presses doing quantities below 250. These numbers are of course only approximate and will vary from supplier to supplier, and from book to book depending on its characteristics. Digital printing has opened up the possibility of print-on-demand, where no books are printed until after an order is received from a customer. That books can be economically printed in an edition of one copy is truly a development that would surprise Mr. Gutenberg.


          


          Transition to digital format


          The term e-book is a contraction of "electronic book"; it refers to a digital version of a conventional print book. An e-book is usually made available through the internet, but also on CD-ROM and other forms. E-Books are read by means of a physical book display device known as an e-book reader, such as the Sony Reader or the Amazon Kindle. These devices attempt to mimic the experience of reading a print book.


          Throughout the 20th century, libraries have faced an ever-increasing rate of publishing, sometimes called an information explosion. The advent of electronic publishing and the Internet means that much new information is not printed in paper books, but is made available online through a digital library, on CD-ROM, or in the form of e-books. An on-line book is an e-book that is available online through the internet.


          Though many books are produced digitally, most digital versions are not available to the public, and there is no decline in the rate of paper publishing. There is an effort, however, to convert books that are in the public domain into a digital medium for unlimited redistribution and infinite availability. This effort is spearheaded by Project Gutenberg combined with Distributed Proofreaders.


          There have also been new developments in the process of publishing books. Technologies such as print on demand, which make it possible to print as few as one book at a time, have made self-publishing much easier and more affordable. On-demand publishing has allowed publishers, by avoiding the high costs of warehousing, to keep low-selling books in print rather than declaring them out of print.


          


          Collections of books
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          Private or personal libraries made up of non-fiction and fiction books, (as opposed to the state or institutional records kept in archives) first appeared in classical Greece. In ancient world the maintaining of a library was usually (but not exclusively) the privilege of a wealthy individual. These libraries could have been either private or public, i.e. for individuals that were interested in using them. The difference from a modern public library lies in the fact that they were usually not funded from public sources. It is estimated that in the city of Rome at the end of the third century there were around 30 public libraries, public libraries also existed in other cities of the ancient Mediterranean region (e.g. Library of Alexandria). Later, in the Middle Ages, monasteries and universities had also libraries that could be accessible to general public. Typically not the whole collection was available to public, the books could not be borrowed and often were chained to reading stands to prevent theft.
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          The beginning of modern public library begins around 15th century when individuals started to donate books to towns. The growth of a public library system in the United States started in the late 19th century and was much helped by donations from Andrew Carnegie. This reflected classes in a society: The poor or the middle class had to access most books through a public library or by other means while the rich could afford to have a private library built in their homes.


          The advent of paperback books in the 20th century led to an explosion of popular publishing. Paperback books made owning books affordable for many people. Paperback books often included works from genres that had previously been published mostly in pulp magazines. As a result of the low cost of such books and the spread of bookstores filled with them (in addition to the creation of a smaller market of extremely cheap used paperbacks) owning a private library ceased to be a status symbol for the rich.


          In library and booksellers' catalogues, it is common to include an abbreviation such as "Crown 8vo" to indicate the paper size from which the book is made.


          When rows of books are lined on a bookshelf, bookends are sometimes needed to keep them from slanting.


          


          Identification and classification
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          During the 20th century, librarians were concerned about keeping track of the many books being added yearly to the Gutenberg Galaxy. Through a global society called the International Federation of Library Associations and Institutions (IFLA), they devised a series of tools including the International Standard Bibliographic Description (ISBD).


          Each book is specified by an International Standard Book Number, or ISBN, which is unique to every edition of every book produced by participating publishers, world wide. It is managed by the ISBN Society. An ISBN has four parts: the first part is the country code, the second the publisher code, and the third the title code. The last part is a check digit, and can take values from 09 and X (10). The EAN Barcodes numbers for books are derived from the ISBN by prefixing 978, for Bookland, and calculating a new check digit.


          Commercial publishers in industrialized countries generally assign ISBNs to their books, so buyers may presume that the ISBN is part of a total international system, with no exceptions. However many government publishers, in industrial as well as developing countries, do not participate fully in the ISBN system, and publish books which do not have ISBNs.
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          A large or public collection requires a catalogue. Codes called "call numbers" relate the books to the catalogue, and determine their locations on the shelves. Call numbers are based on a Library classification system. The call number is placed on the spine of the book, normally a short distance before the bottom, and inside.


          Institutional or national standards, such as ANSI/ NISO Z39.41 - 1997, establish the correct way to place information (such as the title, or the name of the author) on book spines, and on "shelvable" book-like objects, such as containers for DVDs, video tapes and software.


          One of the earliest and most widely known systems of cataloguing books is the Dewey Decimal System. This system has fallen out of use in some places, mainly because of a Eurocentric bias and other difficulties applying the system to modern libraries. However, it is still used by most public libraries in America. The Library of Congress Classification system is more popular in university libraries.


          Information about books and authors can be stored in databases like online general-interest book databases.


          


          Classification systems


          
            	Dewey Decimal Classification (DDC)


            	Library of Congress Classification (LCC)


            	Chinese Library Classification (CLC)


            	Universal Decimal Classification (UDC)


            	Harvard-Yenching Classification


            	Colon Classification


            	Bliss bibliographic classification (BC)

          


          


          Paper and conservation issues
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          Though papermaking in Europe had begun around the 11th century, up until the beginning of 16th century vellum and paper were produced congruent to one another, vellum being the more expensive and durable option. Printers or publishers would often issue the same publication on both materials, to cater to more than one market.


          Paper was first made in China, as early as 200 B.C., and reached Europe through Muslim territories. At first made of rags, the industrial revolution changed paper-making practices, allowing for paper to be made out of wood pulp.


          Paper made from wood pulp was introduced in the early-19th century, because it was cheaper than linen or abaca cloth-based papers. Pulp-based paper made books less expensive to the general public. This paved the way for huge leaps in the rate of literacy in industrialised nations, and enabled the spread of information during the Second Industrial Revolution.


          However pulp paper contained acid, that eventually destroys the paper from within. Earlier techniques for making paper used limestone rollers, which neutralized the acid in the pulp. Books printed between 1850 and 1950 are at risk; more recent books are often printed on acid-free or alkaline paper. Libraries today have to consider mass deacidification of their older collections.


          Stability of the climate is critical to the long-term preservation of paper and book material. Good air circulation is important to keep fluctuation in climate stable. The HVAC system should be up to date and functioning efficiently. Light reacts negatively to collections therefore care can be given to the collection by implement light control. General housekeeping issues can be addressed including pest control. In addition to these helpful solutions, a library must also make an effort to be prepared if a disaster occurs, one that they cannot control. Time and effort should be given to create a concise and effective disaster plan to counteract any damage incurred through acts of god therefore a emergency management plan should be in place.


          The proper care of books takes into account the possibility of physical and chemical damage to the cover and text. Books are best stored out of direct sunlight, in reduced lighting, at cool temperatures, and at moderate humidity. They need the support of surrounding volumes to maintain their shape, so it is desirable to shelve them by size.


          


          Uses for books


          
            
              	Literature
            


            
              	
                
                  Major forms
                

              
            


            
              	
                Epic Romance Novel

                Tragedy Comedy Drama Satire


              
            


            
              	Media
            


            
              	
                Performance ( play) Book

              
            


            
              	Techniques
            


            
              	
                Prose Poetry

              
            


            
              	History and lists
            


            
              	
                Basic topics Literary terms

                History Modern history

                Books Writers

                Literary awards Poetry awards

              
            


            
              	Discussion
            


            
              	
                Criticism Theory Magazines

              
            

          


          Aside from the primary purpose of reading them, books are also used for other ends:


          
            	A book may be studied by students as the subject of a writing and analysis exercise in the form of a book report.


            	A book may be evaluated by a reader or professional writer to create a book review.


            	A book may be read by a group of people to use as a spark for social or academic discussion, as in a book club.


            	Books are sometimes used for their exterior appearance to decorate a room, such as a study.


            	A book can be an artistic artifact; this is sometimes known as an artists' book.
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        Book of Common Prayer


        
          

          The Book of Common Prayer is the foundational prayer book of the Church of England (and hence Anglicanism). It was one of the instruments of the English Reformation and was later to be adapted and revised in other countries where Anglicanism became established. The BCP replaced the various 'uses' or rites in Latin that had been used in different parts of the country with a single compact volume in English so that "now from henceforth all the Realm shall have but one use". First produced in 1549, it was drastically revised in 1552 and more subtly changed in 1559 and 1662. It remains, in law, the primary liturgical prayer book of the Church of England, although it has, in practice, been largely replaced by more modern prayer books, the most recent of which is Common Worship. The Book of Common Prayer is also the name of the current liturgical book in the Episcopal Church of America as well as some Methodist churches.


          


          History


          


          The Prayer Books of Edward VI


          The work of producing English language books for use in the liturgy was largely the work of Thomas Cranmer, Archbishop of Canterbury at first under the reign of Henry VIII, only more radically under his son Edward. Cranmer was not one of the "advanced thinkers" and was not initially in touch with contemporary German reform. Nevetheless, his first work, the Exhortation and Litany, the earliest English-language service book of the Church of England, was no mere translation: its Protestant character is made clear by the drastic reduction of the place of saints, compressing what had been the major part into three petitions. Published in 1544 it borrowed greatly from Martin Luther's Litany and Myles Coverdale's New Testament and was the only service that might be considered to be " Protestant" to be finished within the lifetime of King Henry VIII.


          It was not until Henry's death in 1547 and the accession of Edward VI that revision could proceed faster. Cranmer finished his work on an English Communion rite in 1548, obeying an order of Parliament that Communion was to be given as both bread and wine. The service existed as an addition to the pre-existing Latin Mass.


          It was included, one year later, in 1549, in a full prayer book, set out with a daily office, readings for Sundays and Holy Days, the Communion Service, Public Baptism, of Confirmation, of Matrimony, The Visitation of the Sick, At a Burial and the Ordinal (added in 1550). The Preface to this edition, which contained Cranmer's explanation as to why a new prayer book was necessary, began: "There was never any thing by the wit of man so well devised, or so sure established, which in continuance of time hath not been corrupted." The original version was only used until 1552, when a further revision was published.


          The 1549 introduction of the Book of Common Prayer was widely unpopular especially in places such as Cornwall where traditional religious processions and pilgrimages were banned and commissioners sent out to remove all symbols of Roman Catholicism. At the time the Cornish only spoke their native Cornish language and the forced introduction of the English Book of Common Prayer resulted in the 1549 Prayer Book Rebellion. Proposals to translate the Prayer Book into Cornish were suppressed and in total some 4,000 people lost their lives in the rebellion. (Ironically, one of the Articles of Religion was to read: "It is a thing plainly repugnant to the word of God and the custom of the primitive Church, to have public prayer in the Church, or to minister the sacraments in a tongue not understanded of the people.")


          The 1552 prayer book marked a considerable change. In response to criticisms by such as Peter Martyr and Martin Bucer deliberate steps were taken to excise Catholic practices and more fully realize the Calvinist theological project in England. In the Eucharist, gone were the words Mass and altar; the ' Lord have mercy' was inserted into a recitation of the Ten Commandments; removed to the end was the Gloria; gone was any reference to an offering of a 'Sacrifice of praise and thanksgiving' in the Eucharistic prayer, which ended with the words of institution (This is my Body..This is my blood...in remembrance of me.) The elevation of the host and all other manual acts were omitted. The part of the prayer which followed, the Prayer of Oblation, was transferred, much changed, to a position after the congregation had received communion. The words at the administration of communion which, in the prayer book of 1549 described the eucharistic species as 'The body of our Lorde Jesus Christe...', 'The blood of our Lorde Jesus Christe...' were replaced with the words 'Take, eat, in remembrance that Christ died for thee..' etc. The Peace, at which in earlier times the congregation had exchanged a greeting, was removed altogether. Vestments such as the stole, chasuble and cope were no longer to be worn, but only a surplice. It was the final stage of Cranmer's work of removing all elements of sacrifice from the Latin Mass. In the Baptism service the signing with the cross was moved until after the baptism and the exorcism, the anointing, the putting on of the chrysom robe and the triple immersion were omitted. Most drastic of all was the removal of the Burial service from church: it was to take place at the graveside. In 1549, there had been provision for a Requiem (not so called) and prayers of commendation and committal, the first addressed to the deceased. All that remained was a single reference to the deceased, giving thanks for their delivery from 'the myseryes of this sinneful world'. This new Order for the Burial of the Dead was a drastically stripped-down memorial service designed to definitively undermine the whole complex of traditional beliefs about Purgatory and intercessory prayer.


          Before the book was in general use, however, Edward VI died. In 1553, Mary, upon her succession to the throne, restored the old religion. The Mass was re-established, altars, roods and statues were re-instated; an attempt was made to restore the Church to its Roman affiliation. Cranmer was punished for his work in the Protestant reformation by being burned at the stake on March 21, 1556. Nevertheless, the 1552 book was to survive. After Mary's death in 1558, it became the primary source for the Elizabethan Book of Common Prayer, with subtle if significant changes only.


          


          The 1559 prayer book


          Thus, under Elizabeth, a more permanent enforcement of the Reformed religion was undertaken, and the 1552 book was republished in 1559, along with laws requiring conformity to the new standards. In its Elizabethan form, scarcely altered, it was used for nearly 100 years, thus being the official prayer book under the Stuarts as well as being the first Anglican service in the American colonies. This was the prayer book of Queen Elizabeth I, John Donne, and Richard Hooker. It was also at the core of English liturgical life throughout the lifetime of Shakespeare.


          The alterations of the 1559 Prayer Book from its 1552 precursor, though minor, were to cast a long shadow. One related to what was worn. Instead of the banning of all vestments save the rochet (for bishops) and the surplice for parish clergy, it permitted 'such ornaments...as were in use...in the second year of K. Edward VI'. This allowed substantial leeway for more traditionalist clergy to retain at least some of the vestments which they felt were appropriate to liturgical celebration. It was also to be the basis of claims in the 19th. century that vestments such as chasubles, albs and stoles were legal. At the Communion the words 'the Body of our Lord Jesus Christ' etc. were combined with the words of Edward's second book, 'Take eat in remembrance..' etc. The prohibition on kneeling at the Communion was omitted. The conservative nature of these changes underlines the fact that Elizabeth's Protestantism was by no means universally popular, a fact which she herself recognised; her revived Act of Supremacy, giving her the ambiguous title of Supreme Governor passed without difficulty, but the Act of Uniformity passed through Parliament by only three votes.


          Still, the 1559 Prayer Book offered enough to both traditionalists and radical reformers to establish it at the heart of the first relatively stable Protestant state in Europe -- the "Elizabethan settlement." However, on her death in 1603, this book, substantially the book of 1552, having been regarded as offensive by the likes of Bishop Stephen Gardiner in the sixteenth century as being a break with the tradition of the Western church, as it was, by the seventeenth century had come to be regarded as unduly Catholic. On the accession of James I, following the so-called Millenary Petition, the Hampton Court conference of 1604, a meeting of bishops and Puritan divines, resisted the pressure for change (save to the catechism). By the reign of Charles I (1625-1649) the Puritan pressure, exercised through a much changed Parliament, had increased. Government-inspired petitions for the removal of the prayer book and episcopacy 'root and branch' resulted in local disquiet in many places and eventually the production of locally organised counter petitions. The government had its way but it became clear that the division was not between Catholics and Protestants, but between Puritans and those who valued the Elizabethan settlement. The 1559 book was finally outlawed by Parliament in 1645 to be replaced by the Directory of Public Worship which was more a set of instructions than a prayer book. How widely the Directory was used is not certain; there is some evidence of its having been purchased, in churchwardens' accounts, but not widely. The Prayer Book certainly was used clandestinely in some places, not least because the Directory made no provision at all for burial services. Following the execution of Charles I in 1649 and the establishment of the Commonwealth under Lord Protector Cromwell, it would not be reinstated until shortly after the restoration of the monarchy to England.


          


          The Prayer Book in Scotland


          
            [image: Laud's abortive 1637 Prayer book]

            
              Laud's abortive 1637 Prayer book
            

          


          With the uniting of the two thrones, King Charles I, with the assistance of Archbishop Laud, had sought to impose the prayer book on Scotland. The book concerned was not, however, the 1559 book but very much that of 1549,the first book of Edward VI. First used in 1637, it was never accepted, having been violently rejected by the Scots. Following the English Civil war, the Church of Scotland was re-established on a presbyterian basis but by the Act of Comprehension 1690, the rump of Episcopalians were allowed to hold onto their benefices. For liturgy they looked to Laud's book and in 1724 the first of the 'Wee Bookies' was published, containing, for the sake of economy, the central part of the Communion beginning with the Offertory. Between then and 1764, when a more formal revised version was published, a number of things happened which were to separate the Scottish liturgy more firmly from either the English books of 1549 or 1559. First, informal changes were made to the order of the various parts of the service and inserting words indicating a sacrificial intent to the eucharist; secondly, as a result of Bishop Rattray's researches into the liturgies of St. James and St. Clement, published in 1744, the form of the invocation was changed. These changes were incorporated into the 1764 book which was to be the liturgy of the Scottish Episcopal Church (until 1911 when it was revised) but it was also to influence the liturgy of the Episcopal Church in the United States (See below). (A completely new revision was finished in 1929, and several revisions to the communion service have been prepared since then.)


          


          The 1662 prayer book


          The 1662 prayer book was printed only two years after the restoration of the monarchy, following the Savoy Conference convened by Royal Warrant to review the book of 1559. Attempts by Presbyterians led by Richard Baxter to gain approval for an alternative service book were in vain. In reply to the Presbyterian Exceptions to the book only fifteen 'trivial' changes were made to the book of 1559, some of which were the opposite of what they wanted. Among them was the inclusion of the Offertory. This was achieved by the insertion of the words 'and oblations' into the prayer for the Church and the revision of the rubric so as to require the monetary offerings to be brought to the Table (instead of being put in the poor box) and the bread and wine placed upon the Table. Previously it had not been clear when and how bread and wine got onto the altar. The so-called manual acts, whereby the priest elevated the bread and the cup during the prayer of consecration, which had been deleted in 1552, were restored. After the communion the unused but consecrated bread and wine were to be reverently consumed in church rather than being taken away and used for any other occasion. By such subtle means were Cranmer's purposes further subverted, leaving it for generations to argue over the precise theology of the rite. One change was made that constituted somewhat of a reversion to Cranmerian theology was the re-insertion of the so-called Black Rubric, which had been removed in 1559. This declared that kneeling in order the receive the communion did not imply adoration of the species of the Eucharist nor 'to any Corporal Presence of Christ's natural Flesh and Blood' - which, said the rubric, were in heaven, not here.


          Unable to accept the new book 2,000 Presbyterians were deprived of their livings. This revision survives today as the "standard" Parliament-approved Book of Common Prayer in England, with only minor revisions since its publication (mostly due the changes in the monarchy and in the dominion of the former Empire). Many parishes still use it, but usually only for an early morning Sunday communion, or evensong. Most services in the Church of England are from Common Worship, approved by General Synod in 2000, following nearly forty years of experiment.


          The actual language of the 1662 revision was little changed from that of Cranmer, with the exception of the modernization of only the most archaic words and phrases. This book was the one which had existed as the official Book of Common Prayer during the most monumental periods of growth of the British empire, and, as a result, has been a great influence on the prayer books of Anglican churches worldwide, liturgies of other denominations in English, and of the English language as a whole.


          


          Further developments


          After the 1662 prayer book, development ceased in England until the twentieth century; that it did was, however, a bit of a close run thing. On the death of Charles II his brother, a Roman Catholic, became James II. James wished to achieve toleration for those of his own Roman Catholic faith, whose practices were still banned. This, however, drew the Presbyterians closer to the Church of England in their common desire to resist 'popery'; talk of reconciliation and liturgical compromise was thus in the air. But with the flight of James in 1688 and the arrival of the Calvinist William of Orange the position of the parties changed. The Presbyterians could achieve toleration of their practices without such a right being given to Roman Catholics and without, therefore, their having to submit to the Church of England, even with a liturgy more acceptable to them. They were now in a much stronger position to demand even more radical changes to the forms of worship. John Tillotson, Dean of St. Paul's pressed the king to set up a Commission to produce such a revision The so-called Liturgy of Comprehension of 1689, which was the result, conceded two thirds of the Presbyterian demands of 1661; but when it came to Convocation the members, now more fearful of William's perceived agenda, did not even discuss it and its contents were, for a long time, not even accessible. This work, however, did go on to influence the prayer books of many British colonies.


          By the 19th century other pressures upon the book of 1662 had arisen. Adherents of the Oxford Movement, begun in 1833, raised questions about the relationship of the Church of England to the apostolic church and thus about its forms of worship. Known as Tractarians after their production of 'Tracts for the Times' on theological issues, they advanced the case for the Church of England being essentially a part of the 'Western Church', of which the Roman Catholic Church was the chief representative. The illegal use of elements of the Roman rite, the use of candles, vestments and incense, practices known as Ritualism, had become widespread and led to the Public Worship Regulation Act 1874 which established a new system of discipline, intending to bring the 'Romanisers' into conformity. The Act had no effect on illegal practices: five clergy were imprisoned for contempt of court and after the trial of the much loved Bishop Edward King of Lincoln, it became clear that some revision of the liturgy had to be embarked upon. Following a Royal Commission report in 1906, work began on a new prayer book, work that was to take twenty years.


          In 1927, this proposed prayer book was finished. It was decided, during development, that the use of the services therein would be decided on by each given congregation, so as to avoid as much conflict as possible with traditionalists. With these open guidelines the book was granted approval by the Church of England Convocations and Church Assembly. Since the Church of England is a state church, a further stepsending the proposed revision to Parliamentwas required, and the book was rejected in December of that year when the MP William Joynson-Hicks argued strongly against it on the grounds that the proposed book was "papistical" and insufficiently Protestant. The next year was spent revising the book to make it more suitable for Parliament, but it was rejected yet again in 1928. However Convocation declared a state of emergency and authorised bishops to use the revised Book throughout that emergency.


          The effect of the failure of the 1928 book was salutary: no further attempts were made to change the book, other than those required for the changes to the monarchy. Instead a different process, that of producing an alternative book, led to the publication of Series 1, 2 and 3 in the 1960s, the 1980 Alternative Service Book and subsequently to the 2000 Common Worship series of books. Both differ substantially from the Book of Common Prayer, though the latter includes in the Order Two form of the Holy Communion a very slight revision of the prayer book service altering only one or two words and allowing the insertion of the Agnus Dei (Lamb of God) before Communion. Order One follows the pattern of modern liturgical scholarship.


          In 2003, a Roman Catholic adaptation of the BCP was published called the Book of Divine Worship. It is a compromise of material drawn from the proposed 1928 book, the 1979 ECUSA book, and the Roman Missal. It was published primarily for use by Catholic converts from Anglicanism within the Anglican Use.


          


          The Prayer book in the Anglican Communion


          With British colonial expansion from the seventeenth century onwards, the Anglican church was planted across the globe. These churches at first used and then revised the use of the Prayer Book, until they, like their parent, produced prayer books which took into account the developments in liturgical study and practice in the nineteenth and twentieth centuries, which come under the general heading of the Liturgical Movement.


          


          USA


          The Episcopal Church in the United States of America separated itself from the Church of England in 1789, having been established in the United States in 1607. Its prayer book, published in 1790, had as its sources, the 1662 English book and the 1764 Scottish Liturgy (see above) which Bishop Seabury of Connecticut has brought over following his consecration in Aberdeen in 1784, containing elements of each.. The preface to the 1789 Book of Common Prayer says that "this Church is far from intending to depart from the Church of England in any essential point of doctrine, discipline, or worship...further than local circumstances require." There were some notable differences. For example, after the words of institution there follows a Prayer of Oblation from 1549, but into which were inserted the words 'which we now offer unto thee' (in small caps) with reference to the 'holy gifts' An epiclesis was included, as in the Scottish book, though modified to meet reformist objections. On the whole the book was modelled in the English Prayer Book, the Convention having resisted attempts at deletion and revision and modified the Scottish Liturgy to bring it substantially into line with the English.


          Further revisions occurred in 1892 and 1928, in which minor changes were made, removing, for instance, some of Cranmer's Exhortations and introducing such innovations as prayers for the dead.


          In 1979, a more substantial revision was made. There were now two rites for the most common services, the first which kept most of the language of 1928, and the second using only contemporary language (some of it newly composed, and some adapted from the older language). Many changes were made in the rubrics and the shapes of the services, which were generally made for both the traditional and contemporary language versions. However, there was arguably a greater degree of continuity than was the case in England, which may account for the fact that all the books of the series, from 1790 to 1979 retain the same title. The 1979 book owes a good deal to the Liturgical Movement and to the 19th century Catholic revival.


          Even so the revision caused some controversy and in 2000 an apology was issued by the General Convention of the Episcopal Church to those "offended or alienated during the time of liturgical transition to the 1979 Book of Common Prayer".


          


          Australia


          The Anglican Church of Australia, until 1981 officially known as the Church of England in Australia and Tasmania, became self-governing in 1961. Among other things the General Synod agreed that the Book of Common Prayer was to '... be regarded as the authorised standard of worship and doctrine in this Church ...'. In 1978 An Australian Prayer Book was produced which sought to adhere to this principle, so that where the Liturgical Committee could not agree on a formulation, the words or expressions of the BCP were to be used. The result was conservative revision.


          In 1995 a similar process could be observed as elsewhere with the production of A Prayer Book for Australia which departed from both the structure and wording of the BCP. The process was accompanied by numerous objections, notably from the deeply conservatively Evangelical Diocese of Sydney which noted the loss of BCP wording and of an explicit 'biblical doctrine of substitutionary atonement'. On the other hand, the rest of the Australian church has not proved as difficult as prayer book revisers might have supposed. The Diocese of Sydney has developed its own small prayer book, called Sunday Services, to supplement the existing prayer book and preserve the original theology which the Sydney diocese asserts has been changed.


          


          Canada


          The Anglican Church of Canada developed its first Book of Common Prayer separate from the English version in 1918. The revision of 1962 was much more substantial, bearing a family relationship to that of the abortive 1928 book in England: the language was conservatively modernised, and additional seasonal material was added but, as in England, whilst many prayers were retained the structure of Communion service was altered: a Prayer of Oblation was added to the Eucharistic prayer after the 'words of institution', thus reflecting the rejection of Cranmer's theology in liturgical developments across the Anglican Communion. A French translation, Le Recueil des Prires de la Communaut Chrtienne, was published in 1967.


          After a period of experimentation with the publication of various supplements, the Book of Alternative Services was published in 1985. This book (which owes much to Roman Catholic, Lutheran, Anglican and other sources) has widely supplanted the 1962 book, though the latter remains authorised. As in other places there has been a reaction and the Canadian version of the Book of Common Prayer has found supporters.


          


          India


          The Church of South India was the first episcopal uniting church of our age, consisting as it did, from its foundation in 1947, at the time of Indian independence, of Anglicans, Methodists, Congregationists, Presbyterians and Reformed Christians. Its liturgy, from the first, combined the free use of Cranmer's language with an adherence to the principles of congregational participation and the centrality of the Eucharist, much in line with the Liturgical Movement. Because it was a minority church of widely differing traditions in a non-Christian culture, practice varied wildly but the retention of Cranmerian language, and a sympathy with his theology, in the 2004 revision, is a reminder of both the richness of his language and the breadth of his influence.


          


          Religious influence


          The Book of Common Prayer has had a great influence on a number of other denominations. While theologically different, the language and flow of the service of many other churches owes a great debt to the prayer book.


          John Wesley, an Anglican priest whose revivalist preaching led to the creation of Methodism wrote, "I believe there is no Liturgy in the world, either in ancient or modern language, which breathes more of a solid, scriptural, rational piety than the Common Prayer of the Church of England." Many Methodist churches in England continued to use a slightly revised version of the book for communion services well into the 20th century.


          In the 1960s, when Roman Catholicism adopted a vernacular revised mass, many translations of the English prayers followed the form of Cranmer's translation.


          


          Literary influence


          Together with the King James Version of the Bible and the works of Shakespeare, the Book of Common Prayer has been one of the three fundamental underpinnings of modern English. As it has been in regular use for centuries, many phrases from its services have passed into the English language, either as deliberate quotations or as unconscious borrowings. They are used in non-liturgical ways. For example, many authors have used quotes from the prayer book as titles for their books.


          Some examples of well-known phrases from the Book of Common Prayer are:


          
            	"Speak now or forever hold your peace" from the marriage liturgy.


            	"Till death us do part", from the marriage liturgy.


            	"Earth to earth, ashes to ashes, dust to dust" from the funeral service.


            	"From all the deceits of the world, the flesh, and the devil" from the litany.

          


          The phrase "till death us do part" has been changed to "till death do us part" in some more recent prayer books, such as the 1962 Canadian Book of Common Prayer.


          


          Copyright status


          In most of the world the Book of Common Prayer can be freely reproduced as it is long out of copyright. This is not the case in the United Kingdom itself.


          In the United Kingdom, the rights to the Book of Common Prayer are held by the British Crown. The rights fall outside the scope of copyright as defined in statute law. Instead they fall under the purview of the royal prerogative and as such they are perpetual in subsistence. Publishers are licensed to reproduce the Book of Common Prayer under letters patent. In England, Wales and Northern Ireland the letters patent are held by the Queen's Printer, and in Scotland by the Scottish Bible Board. The office of Queen's Printer has been associated with the right to reproduce the Bible for many years, with the earliest known reference coming in 1577. In England, Wales and Northern Ireland the Queen's Printer is Cambridge University Press. CUP inherited the right of being Queen's Printer when they took over the firm of Eyre & Spottiswoode in the late 20th century. Eyre & Spottiswoode had been Queen's Printer since 1901. Other letters patent of similar antiquity grant Cambridge University Press and Oxford University Press the right to produce the Book of Common Prayer independently of the Queen's Printer.


          The terms of the letters patent prohibit those other than the holders, or those authorised by the holders from printing, publishing or importing the Book of Common Prayer into the United Kingdom. The protection that the Book of Common Prayer, and also the Authorised Version, enjoy is the last remnant of the time when the Crown held a monopoly over all printing and publishing in the United Kingdom.


          It is common misconception that the Controller of Her Majesty's Stationery Office holds letters patent for being Queen's Printer. The Controller of HMSO holds a separate set of letters patent which cover the office Queen's Printer of Acts of Parliament. The Scotland Act 1998 defines the position of Queen's Printer for Scotland as also being held by the Queen's Printer of Acts of Parliament. The position of Government Printer for Northern Ireland is also held by the Controller of HMSO.


          As mentioned above, the ECUSA book is always released into the public domain. Trial use and supplemental liturgies are however copyrighted by Church Publishing, the official publishing arm of the church.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Book_of_Common_Prayer"
          


          

        

      

    


    


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

  


  
    
      
        

        Book of Kells


        
          

          
            [image: The Book of Kells, (folio 292r), circa 800, showing the lavishly decorated text that opens the Gospel of John.]

            
              The Book of Kells, (folio 292r), circa 800, showing the lavishly decorated text that opens the Gospel of John.
            

          


          The Book of Kells ( Irish: Leabhar Cheanannais) (Dublin, Trinity College Library, MS A. I. (58), sometimes known as the Book of Columba) is an illuminated manuscript that is a masterwork of Western calligraphy and represents the pinnacle of Insular illumination. It is also widely regarded as Ireland's finest national treasure. Transcribed by Celtic monks ca. 800, it contains the four Gospels of the New Testament in Latin, together with various prefatory texts and tables. The text of the Gospels is largely drawn from the Vulgate, although it also includes several passages drawn from the earlier versions of the Bible known as the Vetus Latina.


          The illustrations and ornamentation of the Book of Kells surpass that of other Insular Gospels in extravagance and complexity. The decoration combines traditional Christian iconography with the ornate swirling motifs typical of Insular art. Figures of humans, animals and mythical beasts together with intricate knotwork and interlacing patterns in vibrant colours enliven the manuscript's pages. Many of these minor decorative elements are imbued with Christian symbolism and so further emphasize the themes of the major illustrations.


          The manuscript today comprises 340 folios and since 1953 has been bound in four volumes. The leaves are on high quality calf vellum, and the unprecedentedly elaborate ornamentation that covers them includes ten full-page illustrations and text pages that are vibrant with historiated initials and interlinear miniatures, and mark the furthest extension of the anti-classical and energetic qualities of Insular art. The Insular majuscule script of the text itself appears to be the work of at least three different scribes. The lettering is in iron-gall ink, and the colors used were derived from a wide range of substances, many of which were imports from distant lands.


          The manuscript takes its name from the abbey in Kells that was its home for centuries. Today it is on permanent display at the library of Trinity College in Dublin, Ireland. The library usually displays two of the current four volumes at a time, one showing a major illustration and the other showing typical text pages.
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          History


          


          Origin
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          The Book of Kells is the finest example from a group of manuscripts in what is known as the Insular style produced from the late 6th through the early 9th centuries in monasteries in Ireland, Scotland and England and in continental monasteries with Irish or English foundations. These manuscripts include the Cathach of St. Columba, the Ambrosiana Orosius, a fragmentary Gospel in the Durham cathedral library (all from the early 7th century), and the Book of Durrow (from the second half of the 7th century). From the early 8th century come the Durham Gospels, the Echternach Gospels, the Lindisfarne Gospels (see illustration at right), and the Lichfield Gospels. The St. Gall Gospel Book and the Macregal Gospels belong to the late 8th century. The Book of Armagh (dated to 807809), the Turin Gospel Book Fragment, the Leiden Priscian, the St. Gall Priscian and the Macdurnan Gospel all date from the early 9th century. Scholars place these manuscripts together based on similarities in artistic style, script, and textual traditions. The fully developed style of the ornamentation of the Book of Kells places it late in this series, either from the late eighth or early ninth century. The Book of Kells follows many of the iconographic and stylistic traditions found in these earlier manuscripts. For example, the form of the decorated letters found in the incipit pages for the Gospels is surprisingly consistent in Insular Gospels. Compare, for example, the incipit pages of the Gospel of Matthew in the Lindisfarne Gospels and in the Book of Kells both of which feature intricate decorative knotwork inside the outlines formed by the enlarged initial letters of the text. (For a more complete list of related manuscripts see: List of Hiberno-Saxon illustrated manuscripts).


          The name "Book of Kells" is derived from the Abbey of Kells in Kells, County Meath in Ireland, which was its home for much of the medieval period. The date and place of production of the manuscript have been the subject of considerable debate. Traditionally, the book was thought to have been created in the time of Columba, possibly even as the work of his own hands. This tradition has long been discredited on palaeographic and stylistic grounds: most evidence points to a composition date ca. 800, long after St. Columbas death in 597. There is another tradition with some traction among Irish scholars that suggests the manuscript was created for the 200th anniversary of the saint's death.


          The manuscript was never finished. There are at least five competing theories about the manuscript's place of origin and time of completion. First, the book may have been created entirely at Iona, then brought to Kells and never finished. Second, the book may have been begun at Iona and continued at Kells, but never finished. Third, the manuscript may have been produced entirely in the scriptorium at Kells. Fourth, it may have been produced in the north of England, perhaps at Lindisfarne, then brought to Iona and from there to Kells. Finally, it may have been the product of an unknown monastery in Scotland. Although the question of the exact location of the book's production will probably never be answered conclusively, the second theory, that it was begun at Iona and finished at Kells, is currently the most widely accepted. Regardless of which theory is true, it is certain that the Book of Kells was produced by Columban monks closely associated with the community at Iona.


          


          Medieval period


          Evidence for the eleventh century presence of the book in Kells can be found in an 1007 entry in the Annals of Ulster. This entry records that "the great Gospel of Columkille, the chief relic of the Western World, was wickedly stolen during the night from the western sacristy of the great stone church at Cenannas on account of its wrought shrine". The manuscript was recovered a few months later minus its golden and bejewelled cover - "under a sod". It is generally assumed that the "great Gospel of Columkille" is the Book of Kells. If this is correct, then the book was in Kells by 1007 and had been there long enough for thieves to learn of its presence. The force of ripping the manuscript free from its cover may account for the folios missing from the beginning and end of the Book of Kells.


          Regardless, the book was certainly at Kells in the 12th century, when land charters pertaining to the Abbey of Kells were copied onto some of its blank pages. The practice of copying of charters into important books was wide-spread in the mediaeval period, and such inscriptions in the Book of Kells provide concrete evidence about its location at the time.


          The Abbey of Kells was dissolved due to the ecclesiastical reforms of the 12th century. The abbey church was converted to a parish church in which the Book of Kells remained.
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          Book of Kildare


          The 12th century writer, Gerald of Wales, in his Topographia Hibernica, described, in a famous passage, seeing a great Gospel Book in Kildare which many have since assumed was the Book of Kells. The description certainly matches Kells:


          
            	"This book contains the harmony of the Four Evangelists according to Jerome, where for almost every page there are different designs, distinguished by varied colours. Here you may see the face of majesty, divinely drawn, here the mystic symbols of the Evangelists, each with wings, now six, now four, now two; here the eagle, there the calf, here the man and there the lion, and other forms almost infinite. Look at them superficially with the ordinary glance, and you would think it is an erasure, and not tracery. Fine craftsmanship is all about you, but you might not notice it. Look more keenly at it and you will penetrate to the very shrine of art. You will make out intricacies, so delicate and so subtle, so full of knots and links, with colours so fresh and vivid, that you might say that all this were the work of an angel, and not of a man."

          


          Since Gerald claims to have seen this book in Kildare, he may have seen another, now lost, book equal in quality to the Book of Kells, or he may have misstated his location.


          


          Modern period


          The Book of Kells remained in Kells until 1654. In that year Cromwell's cavalry was quartered in the church at Kells, and the governor of the town sent the book to Dublin for safekeeping. Henry Jones, who later became bishop of Meath after the Restoration, presented the manuscript to Trinity College in Dublin in 1661, where it has remained ever since, except for brief loans to other libraries and museums. It has been on display to the public in the Old Library at Trinity since the 19th century.


          Over the years, the Book of Kells received several additions to its text. In the 16th century, one Gerald Plunkett of Dublin added a series of Roman numerals numbering the chapters of the Gospels according to the division created by 13th century Archbishop of Canterbury Stephen Langton. The prominent Anglican clergyman James Ussher counted and numbered its folios in 1621, shortly after James I named him Bishop of Meath. Queen Victoria and Prince Albert were invited to sign the book in 1849, however they in fact signed a modern flyleaf which was erroneously believed to have been one of the original folios. The page bearing their signatures was removed when the book was rebound in 1953.


          Over the centuries the book has been rebound several times. During an 18th century rebinding, the pages were rather unsympathetically cropped, with small parts of some illustrations being lost. The book was also rebound in 1895, but that rebinding broke down quickly. By the late 1920s several folios had detached completely and were kept separate from the main volume. In 1953, bookbinder Roger Powell rebound the manuscript in four volumes and stretched several of pages that had developed bulges. Two volumes can normally be seen displayed at Trinity, one opened at a major decorated page, and one to show two text pages with smaller decorations..


          In 2000, the volume containing the Gospel of Mark was sent to Canberra, Australia for an exhibition of illuminated manuscripts. This was only the fourth time the Book of Kells had been sent abroad for exhibition. Unfortunately, the volume suffered what has been called "minor pigment damage" while en route to Canberra. It is thought that the vibrations from the aeroplane's engines during the long flight may have caused the damage.


          


          Reproductions
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          In 1951, the Swiss publisher, Urs Graf-verlag Bern, produced the first facsimile. of the Book of Kells. The majority of the pages were reproduced in black and white photographs, but the edition also featured forty-eight colour reproductions, including all of the full page decorations. Under license from the Board of Trinity College Dublin, Thames and Hudson produced a second facsimile edition in 1974. This edition included all the full page illustrations in the manuscript and a representative section of the ornamentation of the text pages, together with some enlarged details of the illustrations. The reproductions were all in full colour, with photography by John Kennedy, Green Studio, Dublin.


          In 1979, Swiss publisher Faksimile-Verlag Luzern requested permission to produce a full colour facsimile of the book. Permission was initially denied because Trinity College officials felt that the risk of damage to the book was too high. By 1986, Faksimile-Verlag had developed a process that used gentle suction to straighten a page so that it could be photographed without touching it and so won permission to publish a new facsimile. After each page was photographed, a single page facsimile was prepared so the colours could be carefully compared to the original and adjustments made where necessary. The completed work was published in 1990 in a two-volume set containing the full facsimile and scholarly commentary. One copy is held by the Anglican Church in Kells, on the site of the original monastery.


          


          Description


          The Book of Kells contains the four Gospels of the Christian scriptures written in black, red, purple, and yellow ink in an insular majuscule script, preceded by prefaces, summaries, and concordances of Gospel passages. Today it consists of 340 vellum leaves or folios. The majority of the folios are part of larger sheets, called bifolios, which are folded in half to form two folios. The bifolios are nested inside of each other and sewn together to form gatherings called quires. On occasion, a folio is not part of a bifolio but is instead a single sheet inserted within a quire. The extant folios are gathered into 38 quires. There are between four and twelve folios (two to six bifolios) per quire; the folios are commonly but not invariably bound in groups of ten. Some folios are single sheets, as is frequently the case with the important decorated pages. The folios had lines drawn for the text, sometimes on both sides, after the bifolios were folded. Prick marks and guide lines can still be seen on some pages. The vellum is of high quality, although the folios have an uneven thickness, with some being close to leather while others are so thin as to be almost translucent.


          The book's current dimensions are 330 by 250 mm. Originally the folios were of no standard size, but they were cropped to the current size during an 18th century rebinding. The text area is approximately 250 by 170 mm. Each text page has 16 to 18 lines of text. The manuscript is in remarkably good condition considering its great age, though many pages have suffered some damage to the delicate artwork due to rubbing. The book must have been the product of a major scriptorium over several years yet was apparently never finished, the projected decoration of some of the pages appearing only in outline. It is believed that some 30 folios of the original manuscript have been lost over the centuries. Ussher counted 344 folios in 1621, but several leaves had already been lost by then. The overall estimate is based on gaps in the text and the absence of certain key illustrations.


          


          Contents


          The extant book contains preliminary matter, the complete text of the Gospels of Matthew, Mark and Luke, and the Gospel of John through John 17:13. The remainder of John and an unknown amount of the preliminary matter is missing and was perhaps lost when the book was stolen early in the 11th century AD. The remaining preliminary matter consists of two fragmentary lists of Hebrew names contained in the Gospels, Breves causae (Gospel summaries), Argumenta (short biographies of the Evangelists), and Eusebian canon tables. It is probable that, like the Lindisfarne Gospels and the Books of Durrow and Armagh, part of the lost preliminary material included the letter of Jerome to Pope Damasus I known as Novum opus, in which Jerome explains the purpose of his translation. It is also possible, though less likely, that the lost material included the letter of Eusebius to Carpianus, in which he explains the use of the canon tables. Of all the insular Gospels, only the Lindisfarne manuscript contains this letter.
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          There are two fragments of the lists of Hebrew names; one on the recto of the first surviving folio and one on folio 26, which is currently inserted at the end of the prefatory matter for John. The first list fragment contains the end of the list for the Gospel of Matthew. The missing names from Matthew would require an additional two folios. The second list fragment, on folio 26, contains about a fourth of the list for Luke. The list for Luke would require an additional three folios. The structure of the quire in which folio 26 occurs is such that it is unlikely that there are three folios missing between folios 26 and 27, so that it is almost certain that folio 26 is not now in its original location. There is no trace of the lists for Mark and John.


          The first list fragment is followed by the canon tables of Eusebius of Caesarea. These tables, which predate the text of the Vulgate, were developed to cross reference the Gospels. Eusebius divided the Gospel into chapters and then created tables that allowed readers to find where a given episode in the life of Christ was located in each of the Gospels. The canon tables were traditionally included in the prefatory material in most mediaeval copies of the Vulgate text of the Gospels. The tables in the Book of Kells, however, are almost unusable because the scribe condensed the tables into in such a way as to make them confused. In addition, the corresponding chapter numbers were never inserted into the margins of the text, making it impossible to find the sections to which the canon tables refer. The reason for the omission remains unclear: the scribe may have planned to add the references upon the manuscripts completion, or he may have deliberately left them out so as not to spoil the appearance of pages.
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          The Breves causae and Argumenta belong to a pre-Vulgate tradition of manuscripts. The Breves causae are summaries of the Old Latin translations of the Gospels and are divided into numbered chapters. These chapter numbers, like the numbers for the canon tables, are not used on the text pages of the Gospels. It is unlikely that these numbers would have been used, even if the manuscript had been completed, because the chapter numbers corresponded to old Latin translations and would have been difficult to harmonise with the Vulgate text. The Argumenta are collections of legends about the Evangelists. The Breves causae and Argumenta are arranged in a strange order: first come the Breves causae and Argumenta for Matthew, followed by the Breves and Argumenta for Mark, then, quite oddly, come the Argumenta of both Luke and John, followed by their Breves causae. This anomalous order mirrors that found in the Book of Durrow, although in the latter instance the misplaced sections appear at the very end of the manuscript rather than as part of a continuous preliminary. In other insular manuscripts, such as the Lindisfarne Gospels, the Book of Armagh, and the Echternach Gospels, each Gospel is treated as separate work and has its preliminaries immediately preceding it. The slavish repetition in Kells of the order of the Breves causae and Argumenta found in Durrow led scholar T. K. Abbot to the conclusion that the scribe of Kells had either the Book of Durrow, or a common model in hand.


          


          Text and script


          The Book of Kells contains the text of the four Gospels based on the Vulgate. It does not, however, contain a pure copy of the Vulgate. There are numerous variants from the Vulgate, where Old Latin translations are used in lieu of Jerome's text. Although these variants are common in all of the insular Gospels, there does not seem to be a consistent pattern of variation amongst the various insular texts. Evidence suggests that when the scribes were writing the text they often depended on memory rather than on their exemplar.
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          The manuscript is written primarily in insular majuscule, with some occurrences of minuscule letters (usually "e" or "s"). The text is usually written in one long line across the page. Franoise Henry identified at least three scribes in this manuscript, whom she named Hand A, Hand B, and Hand C. Hand A is found on folios 1 through 19v, folios 276 through 289, and folios 307 through the end of the manuscript. Hand A for the most part writes eighteen or nineteen lines per page in the brown gall-ink common throughout the west. Hand B is found on folios 19r through 26 and folios 124 through 128. Hand B has a somewhat greater tendency to use minuscule and uses red, purple and black ink and a variable number of lines per page. Hand C is found throughout the majority of the text. Hand C also has greater tendency to use minuscule than Hand A. Hand C uses the same brownish gall-ink used by hand A, and wrote, almost always, seventeen lines per page.


          
            [image: Luke's genealogy of Jesus (extends over three pages)]

            
              Luke's genealogy of Jesus (extends over three pages)
            

          


          


          Errors


          There are a number of differences between the text and the accepted Gospels. In the genealogy of Jesus, which starts at Luke 3:23, Kells erroneously names an extra ancestor. Elsewhere, Matthew 10:34b should read "I came not to send peace, but the sword", but the manuscript reads gaudium (joy) where it should read gladium (sword), and so translates as "I came not [only] to send peace, but joy".


          


          Decoration


          The text is accompanied by many full-page miniatures, while smaller painted decorations appear throughout the text in unprecedented quantities. The decoration of the book is famous for combining intricate detail with bold and energetic compositions. The characteristics of the Insular manuscript initial, as described by Carl Nordenfalk, here reach their most extreme realization: "the initials ... are conceived as elastic forms expanding and contracting with a pulsating rhythm. The kinetic energy of their contours escapes into freely drawn appendices, a spiral line which in turn generates new curvilinear motifs...". The illustrations feature a broad range of colours, with purple, lilac, red, pink, green, and yellow being the colours most often used. Earlier manuscripts tend toward more narrow palettes: the Book of Durrow, for example, uses only four colours. As is usual with Insular work, there was no use of gold or silver leaf in the manuscript. The pigments for the illustrations, which included red and yellow ochre, green copper pigment (sometimes called verdigris), indigo and lapis lazuli, would have been imported from the Mediterranean region and, in the case of the lapis lazuli, from north-east Afghanistan.


          The lavish illumination programme is far greater than any other surviving Insular Gospel book. There are ten surviving full page illuminations including two evangelist portraits, three pages with the four evangelist symbols, a carpet page, a miniature of the Virgin and Child, a miniature of Christ enthroned, and miniatures of the Arrest of Jesus and the Temptation of Christ. There are thirteen surviving full pages of decorated text including pages for the first few words of each of the Gospels. Eight of the ten pages of the canon tables have extensive decoration. It is highly probable that there were other pages of miniature and decorated text that are now lost. In addition to these major pages there are a host of smaller decorations and decorated initials throughout the text; in fact only two pages have no decoration.


          
            [image: Folio 2r of the Book of Kells contains one of the Eusebian Canon Tables]

            
              Folio 2r of the Book of Kells contains one of the Eusebian Canon Tables
            

          


          The extant folios of the manuscript start with the fragment of the glossary of Hebrew names. This fragment occupies the left-hand column of folio 1r. A miniature of the four evangelist symbols, now much abraded, make up the right-hand column. The miniature is oriented so that the volume must be turned ninety degrees in order to view it properly. The four evangelist symbols are a visual theme that runs throughout the book. They are almost always shown together to emphasise the doctrine of the four Gospels' unity of message.


          The unity of the Gospels is further emphasized by the decoration of the Eusebian canon tables. The canon tables themselves inherently illustrate the unity of the Gospels by organising corresponding passages from the Gospels. The Eusebian canon tables normally require twelve pages. In the Book of Kells the makers of the manuscript planned for twelve pages (folios 1v through 7r) but for unknown reasons condensed them into ten, leaving folios 6v and 7r blank. This condensation rendered the canon tables unusable. The decoration of the first eight pages of the canon tables is heavily influenced by early Gospel Books from the Mediterranean, where it was traditional to enclose the tables within an arcade (as seen in the London Canon Tables). The Kells manuscript presents this motif in an Insular spirit, where the arcades are not seen as architectural elements but rather become stylised geometric patterns with Insular ornamentation. The four evangelist symbols occupy the spaces under and above the arches. The last two canon tables are presented within a grid. This presentation is limited to Insular manuscripts and was first seen in the Book of Durrow.


          
            [image: Folio 7v contains an image of the Virgin and Child. This is the oldest extant image of the Virgin Mary in a western manuscript.]

            
              Folio 7v contains an image of the Virgin and Child. This is the oldest extant image of the Virgin Mary in a western manuscript.
            

          


          The remainder of the book is broken into sections with the divisions set off by miniatures and full pages of decorated text. Each of the Gospels is introduced by a consistent decorative programme. The preliminary matter is treated as one section and introduced by a lavish decorative spread. In addition to the preliminaries and the Gospels, the "second beginning" of the Gospel of Matthew is also given its own introductory decoration.


          The preliminary matter is introduced by an iconic image of the Virgin and Child (folio 7v). This miniature is the first representation of the Virgin in a western manuscript. Mary is shown in an odd mixture of frontal and three-quarter pose. This miniature also bears a stylistic similarity to the carvings on the lid of St. Cuthbert's coffin. The iconography of the miniature may ultimately derive from an Eastern or Coptic icon.


          The miniature of the Virgin and Child faces the first page of text and is an appropriate preface to the beginning of the Breves Causae of Matthew, which begins Nativitas Christi in Bethlem (the birth of Christ in Bethlehem). The beginning page ( folio 8r) of the text of the Breves Causae is decorated and contained within an elaborate frame. The two page spread of the miniature and the text make a vivid introductory statement for the prefatory material. The opening line of each of the sections of the preliminary matter is enlarged and decorated (see above for the Breves causae of Luke), but no other section of the preliminaries is given the same level of treatment as the beginning of the Breves Causae of Matthew.


          
            [image: Folio 291v contains a portrait of John the Evangelist.]

            
              Folio 291v contains a portrait of John the Evangelist.
            

          


          The book was designed so that each of the Gospels would have an elaborate introductory decorative programme. Each Gospel was originally prefaced by a full page miniature containing the four evangelist symbols, followed by a blank page. Then came a portrait of the evangelist which faced the opening text of the Gospel which was given an elaborate decorative treatment. The Gospel of Matthew retains both its Evangelist portrait ( folio 28v) and its page of Evangelist symbols (folio 27r, see above). The Gospel of Mark is missing the Evangelist portrait, but retains its Evangelist symbols page ( folio 129v). The Gospel of Luke is missing both the portrait and the Evangelist symbols page. The Gospel of John, like the Matthew retains both its portrait (folio 291v, see at right) and its Evangelist symbols page ( folio 290v). It can be assumed that the portraits for Mark and Luke, and the symbols page for Luke at one time existed, but have been lost. The use of all four of the Evangelist symbols in front of each Gospel is striking and was intended to reinforce the message of the unity of the Gospels.


          The decoration of the opening few words of each Gospel was lavish. These pages were, in effect turned into carpet pages. The decoration of these texts is so elaborate that the text itself is almost illegible. The opening page (folio 28r) of Matthew may stand as an example. (See illustration at left.) The page consists of only two words Liber generationis ("The book of the generation"). The "lib" of Liber is turned in to a giant monogram which dominates the entire page. The "er" of Liber is presented as interlaced ornament within the "b" of the "lib" monogram. Generationis is broken into three lines and contained within an elaborate frame in the right lower quadrant of the page. The entire assemblage is contained within an elaborate border.


          
            [image: Folio 29r contains the incipit to the Gospel of Matthew .]

            
              Folio 29r contains the incipit to the Gospel of Matthew .
            

          


          The border and the letters themselves are further decorated with elaborate spirals and knot work, many of them zoomorphic. The opening words of Mark, Initium evangelii ("The beginning of the Gospel"), Luke, Quoniam quidem multi, and John In principio erat verbum ("In the beginning was the Word") are all given similar treatments. Although the decoration of these pages was most extensive in the Book of Kells, these pages were decorated in all of the other Insular Gospel Books.


          The Gospel of Matthew begins with a genealogy of Jesus. At Matthew 1:18, the actual narrative of Christ's life starts. This "second beginning" to Matthew was given emphasis in many early Gospel Books, so much so that the two sections were often treated as separate works. The "second beginning" begins with the word "Christ". The Greek letters " Chi" and " Rho" were often used in mediaeval manuscripts to abbreviate the word "Christ". In Insular Gospel Books the initial " Chi Rho monogram" was enlarged and decorated. In the Book of Kells, this second beginning was given a decorative programme equal to the those that preface the individual Gospels. Folio 32 verso has a miniature of Christ enthroned. (It has been argued that this miniature is one of the lost evangelist portraits. However, the iconography is quite different from the extant portraits, and current scholarship accepts this identification and placement for this miniature.) Facing this miniature, on folio 33 recto, is the only carpet Page in the Book of Kells, which is rather anomalous; the Lindisfarne Gospels has five extant Carpet Pages and the Book of Durrow has six. The blank verso of folio 33 faces the single most lavish miniature of the early mediaeval period, the Book of Kells Chi Rho monogram, which serves as incipit for the narrative of the life of Christ.


          
            [image: Folio 34r contains the Chi Rho monogram. Chi and Rho are the first two letters of the word "Christ" in Greek.]

            
              Folio 34r contains the Chi Rho monogram. Chi and Rho are the first two letters of the word " Christ" in Greek.
            

          


          In the Book of Kells, the Chi Rho monogram has grown to consume the entire page. The letter "Chi" dominates the page with one arm swooping across the majority of the page. The letter "Rho" is snuggled underneath the arms of the Chi. Both letters are divided into compartment which are lavishly decorated with knot work and other patterns. The background is likewise awash in mass of swirling and knotted decoration. Within this mass of decoration are hidden animals and insects. Three angels arise from one of the cross arms of the Chi. This miniature is the largest and most lavish extant Chi Rho monogram in any Insular Gospel Books and is the culmination of a tradition that started with the Book of Durrow.


          The Book of Kells contains two other full-page miniatures which illustrate episodes from the Passion story. The text of Matthew is illustrated with full page illumination of the Arrest of Christ ( folio 114r). Jesus is shown beneath a stylised arcade while being held by two much smaller figures. In the text of Luke there is a full sized miniature of the Temptation of Christ ( folio 202v). Christ is shown from the waist up on top of the Temple. To his a right is a crowd of people, perhaps representing his disciples. To his left and below him is a black figure of Satan. Above him hover two angels.


          The verso of the folio containing the Arrest of Christ contains a full page of decorated text which begins " Tunc dicit illis". Facing the miniature of the Temptation is another full page of decorated text (folio 203r "Iesus autem plenus"). In addition to this page five other full pages also receive elaborate treatment. In Matthew there is one other full page treatment of ( folio 124r, "Tunc crucifixerant Xpi cum eo duos latrones"). In the Gospel of Mark, there are also two pages of decorated text ( folio 183r, "Erat autem hora tercia", and folio 187v "[Et Dominus] quidem [Iesus] postquam"). The Gospel of Luke contains two pages of fully decorated text. (folio 188v "Fuit in diebus Herodis ", and folio 285r "Una autem sabbati valde"). Although these texts do not have miniatures associated with them it is probable that miniatures were planned to accompany each of these texts and have either been lost, or were never completed. There is no surviving full page of text in the Gospel of John other than the Incipit. However, in the other three Gospels all of the full pages of decorated text, except for folio 188c which begins the Nativity narration, occur within the Passion narrative. However, since the missing folios of John contain the Passion narrative, it is likely that John contained full pages of decorated text that have been lost.


          
            [image: Almost all of the folios of the Book of Kells contain small illuminations like this decorated initial.]

            
              Almost all of the folios of the Book of Kells contain small illuminations like this decorated initial.
            

          


          The decoration of the book is not limited to the major pages. Scattered through the text are decorated initials and small figures of animals and humans often twisted and tied into complicated knots. Many significant texts, such as the Pater Noster have decorated initials. The page containing text of the Beatitudes in Matthew ( folio 40v) has a large miniature along the left margin of the page in which the letter "B" which begins each line is linked into an ornate chain. The genealogy of Christ found in the Gospel of Luke ( folio 200r) contains a similar miniature in which the word "qui" is repeatedly linked along the left margin. Many of the small animals scattered throughout the text serve to mark a "turn-in-the-path" (that is, a place where a line is finished in a space above or below the original line). Many other animals serve to fill spaces left at the end of lines. No two of these designs are the same. No earlier surviving manuscript has this massive amount of decoration.


          
            [image: The decorations of the Book of Kells can be stunningly complex, as seen in this small detail of the Chi Rho monogram page. (Folio 34r)]

            
              The decorations of the Book of Kells can be stunningly complex, as seen in this small detail of the Chi Rho monogram page. (Folio 34r)
            

          


          The decorations are all high quality and often highly complex. In one decoration, which occupies one inch square piece of a page, there are 158 complex interlacements of white ribbon with a black border on either side. Some decorations can only be fully seen with magnifying glasses, although lenses of the required power are not known to have been available until hundreds of years after the book's completion. The complicated knot work and interweaving found in Kells and related manuscripts have many parallels in the metalwork and stone carving of the period. Since their gradual rediscovery from the 19th century on, these design have also had an enduring popularity. Indeed many of these motifs are used today in popular art including jewellery and tattoos.


          


          Purpose


          The book had a sacramental, rather than educational purpose. A large, lavish Gospel, such as the Book of Kells would have been left on the high altar of the church, and taken off only for the reading of the Gospel during Mass. However, it is probable that the reader would not actually read the text from the book, but rather recite from memory. It is significant that the Chronicles of Ulster state that the book was stolen from the sacristy (where the vessels and other accoutrements of the mass were stored) rather than from the monastic library. The design of the book seems to take this purpose in mind, that is the book was produced with appearance taking precedence over practicality. There are numerous uncorrected mistakes in the text. Lines were often completed in a blank space in the line above. The chapter headings that were necessary to make the canon tables usable were not inserted into the margins of the page. In general, nothing was done to disrupt the aesthetic look of the page: aesthetics were given a priority over utility.


          
            Retrieved from " http://en.wikipedia.org/wiki/Book_of_Kells"
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          Boolean logic is a complete system for logical operations. It was named after George Boole, who first defined an algebraic system of logic in the mid 19th century. Boolean logic has many applications in electronics, computer hardware and software, and is the base of digital electronics. In 1938, Claude Shannon showed how electric circuits with relays were a model for Boolean logic. This fact soon proved enormously consequential with the emergence of the electronic computer.


          Using the algebra of sets, this article contains a basic introduction to sets, Boolean operations, Venn diagrams, truth tables, and Boolean applications. The Boolean algebra article discusses a type of algebraic structure that satisfies the axioms of Boolean logic. The binary arithmetic article discusses the use of binary numbers in computer systems.


          


          Set logic versus Boolean logic


          Sets can contain any elements. We will first start out by discussing general set logic, then restrict ourselves to Boolean logic, where elements (or "bits") each contain only two possible values, called various names, such as "true" and "false", "yes" and "no", "on" and "off", or "1" and "0".


          


          Terms


          
            [image: Venn diagram showing the intersection of sets "A AND B" (in violet/dark shading), the union of sets "A OR B" (all the colored/shaded regions), and the exclusive OR case "set A XOR B" (all the colored regions except the violet/only the lightly shaded regions). The "universe" is represented by all the area within the rectangular frame.]

            
              Venn diagram showing the intersection of sets "A AND B" (in violet/dark shading), the union of sets "A OR B" (all the colored/shaded regions), and the exclusive OR case "set A XOR B" (all the colored regions except the violet/only the lightly shaded regions). The "universe" is represented by all the area within the rectangular frame.
            

          


          Let X be a set:


          
            	An element is one member of a set. This is denoted by [image: \in]. If it's not an element of the set, this is denoted by [image: \notin].

          


          
            	The universe is the set X, sometimes denoted by 1. Note that this use of the word universe means "all elements being considered", which are not necessarily the same as "all elements there are".

          


          
            	The empty set or null set is the set of no elements, denoted by [image: \varnothing] and sometimes 0.

          


          
            	A unary operator applies to a single set. There is one unary operator, called logical NOT. It works by taking the complement.

          


          
            	A binary operator applies to two sets. The basic binary operators are logical OR and logical AND. They perform the union and intersection of sets. There are also other derived binary operators, such as XOR (exclusive OR).

          


          
            	A subset is denoted by [image: A \subseteq B] and means every element in set A is also in set B.

          


          
            	A proper subset is denoted by [image: A \subset B] and means every element in set A is also in set B and the two sets are not equal.

          


          
            	A superset is denoted by [image: A \supseteq B] and means every element in set B is also in set A.

          


          
            	A proper superset is denoted by [image: A \supset B] and means every element in set B is also in set A and the two sets are not equal.

          


          


          Example


          
            [image: ]
          


          Let's imagine that set A contains all even numbers (multiples of two) in "the universe" (defined in the example to the right as all integers between 0 and 30 inclusive) and set B contains all multiples of three in "the universe". Then the intersection of the two sets (all elements in sets A AND B) would be all multiples of six in "the universe".


          The complement of set A (all elements NOT in set A) would be all odd numbers in "the universe".


          


          Chaining operations together


          While at most two sets are joined in any Boolean operation, the new set formed by that operation can then be joined with other sets utilizing additional Boolean operations. Using the previous example, we can define a new set C as the set of all multiples of five in "the universe". Thus "sets A AND B AND C" would be all multiples of 30 in "the universe". If more convenient, we may consider set AB to be the intersection of sets A and B, or the set of all multiples of six in "the universe". Then we can say "sets AB AND C" are the set of all multiples of 30 in "the universe". We could then take it a step further, and call this result set ABC.


          


          Use of parentheses


          While any number of logical ANDs (or any number of logical ORs) may be chained together without ambiguity, the combination of ANDs and ORs and NOTs can lead to ambiguous cases. In such cases, parentheses may be used to clarify the order of operations. As always, the operations within the innermost pair is performed first, followed by the next pair out, etc., until all operations within parentheses have been completed. Then any operations outside the parentheses are performed.


          


          Application to binary values


          In this example we've used natural numbers, while in Boolean logic binary numbers are used. The universe, for example, could contain just two elements, "0" and "1" (or "true" and "false", "yes" and "no", "on" or "off", etc.). We could also combine binary values together to get binary words, such as, in the case of two digits, "00", "01", "10", and "11". Applying set logic to those values, we could have a set of all values where the first digit is "0" ("00" and "01") and the set of all values where the first and second digits are different ("01" and "10"). The intersection of the two sets would then be the single element, "01". This could be shown by the following Boolean expression, where "1st" is the first digit and "2nd" is the second digit:


          (NOT 1st) AND (1st NOT 2nd)


          


          Properties


          Let's define symbols for the two primary binary operations as [image: \land / \cap] (logical AND/set intersection) and [image: \lor / \cup] (logical OR/set union), and for the single unary operation [image: \lnot] / ~ (logical NOT/set complement). We will also use the values 0 (logical FALSE/the empty set) and 1 (logical TRUE/the universe). The following properties apply to both Boolean logic and set logic (although only the notation for Boolean logic is displayed here):


          
            	
              
                
                  	[image: a \lor (b \lor c) = (a \lor b) \lor c ]

                  	[image: a \land (b \land c) = (a \land b) \land c ]

                  	associativity
                


                
                  	[image: a \lor b = b \lor a ]

                  	[image: a \land b = b \land a ]

                  	commutativity
                


                
                  	[image: a \lor (a \land b) = a ]

                  	[image: a \land (a \lor b) = a ]

                  	absorption
                


                
                  	[image: a \lor (b \land c) = (a \lor b) \land (a \lor c) ]

                  	[image: a \land (b \lor c) = (a \land b) \lor (a \land c) ]

                  	distributivity
                


                
                  	[image: a \lor \lnot a = 1 ]

                  	[image: a \land \lnot a = 0 ]

                  	complements
                


                
                  	[image: a \lor a = a]

                  	[image: a \land a = a ]

                  	idempotency
                


                
                  	[image: a \lor 0 = a ]

                  	[image: a \land 1 = a ]

                  	boundedness
                


                
                  	[image: a \lor 1 = 1 ]

                  	[image: a \land 0 = 0 ]
                


                
                  	[image: \lnot 0 = 1 ]

                  	[image: \lnot 1 = 0 ]

                  	0 and 1 are complements
                


                
                  	[image: \lnot (a \lor b) = \lnot a \land \lnot b]

                  	[image: \lnot (a \land b) = \lnot a \lor \lnot b]

                  	de Morgan's laws
                


                
                  	[image:  \lnot \lnot a = a ]

                  	

                  	involution
                

              

            

          


          The first three properties define a lattice; the first five define a Boolean algebra. The remaining five are a consequence of the first five.


          


          Truth tables


          For Boolean logic using only two values, 0 and 1, the INTERSECTION and UNION of those values may be defined using truth tables such as these:


          
            
              	

              	
                
                  
                    	[image: \cap]

                    	0

                    	1
                  


                  
                    	0

                    	0

                    	0
                  


                  
                    	1

                    	0

                    	1
                  

                

              

              	

              	
                
                  
                    	[image: \cup]

                    	0

                    	1
                  


                  
                    	0

                    	0

                    	1
                  


                  
                    	1

                    	1

                    	1
                  

                

              
            

          


          
            	More complex truth tables involving multiple inputs, and other Boolean operations, may also be created.

          


          
            	Truth tables have applications in logic, interpreting 0 as FALSE, 1 as TRUE, [image: \cap] as AND, [image: \cup] as OR, and  as NOT.

          


          


          Other notations


          Mathematicians and engineers often use plus (+) for OR and a product sign ([image: \cdot]) for AND. OR and AND are somewhat analogous to addition and multiplication in other algebraic structures, and this notation makes it very easy to get sum of products form for normal algebra. NOT may be represented by a line drawn above the expression being negated ([image: \overline{x}]).


          Programmers will often use a pipe symbol (|) for OR, an ampersand (&) for AND, and a tilde (~) for NOT. In many programming languages, these symbols stand for bitwise operations. "||", "&&", and "!" are used for variants of these operations.


          Another notation uses "meet" for AND and "join" for OR. However, this can lead to confusion, as the term "join" is also commonly used for any Boolean operation which combines sets together, which includes both AND and OR.


          


          Basic mathematics use of Boolean terms


          
            	In the case of simultaneous equations, they are connected with an implied logical AND:

          


          
            	
              
                	x + y = 2

              

            

          


          
            	
              
                	AND

              

            

          


          
            	
              
                	x - y = 2

              

            

          


          
            	The same applies to simultaneous inequalities:

          


          
            	
              
                	x + y < 2

              

            

          


          
            	
              
                	AND

              

            

          


          
            	
              
                	x - y < 2

              

            

          


          
            	The greater than or equals sign ([image: \ge]) and less than or equals sign ([image: \le]) may be assumed to contain a logical OR:

          


          
            	
              
                	X < 2

              

            

          


          
            	
              
                	OR

              

            

          


          
            	
              
                	X = 2

              

            

          


          
            	The plus/minus sign ([image: \pm]), as in the case of the solution to a square root problem, may be taken as logical OR:

          


          
            	
              
                	WIDTH = 3

              

            

          


          
            	
              
                	OR

              

            

          


          
            	
              
                	WIDTH = -3

              

            

          


          


          English language use of Boolean terms


          Care should be taken when converting an English sentence into a formal Boolean statement. Many English sentences have imprecise meanings, e.g. "All that glitters is not gold," which could mean that "nothing that glitters is gold" or "some things which glitter are not gold".


          AND and OR can also be used interchangeably in English, in certain cases:


          
            	"I always carry an umbrella for when it rains and snows."

          


          
            	"I always carry an umbrella for when it rains or snows."

          


          Sometimes the English words AND and OR have the opposite meaning in Boolean logic:


          
            	"Give me all the red and blue berries" usually means "Give me all berries that are red or blue". An alternative phrasing for standard written English: "Give me all berries that are red as well as all berries that are blue".

          


          Also note that the word OR in English may correspond with either logical OR or logical XOR, depending on the context:


          
            	"I start to sweat when the humidity or temperature is high." (logical OR)

          


          
            	"You want ice cream and candy? You may have ice cream or candy." (logical XOR)

          


          The combination AND/OR is sometimes used in English to specify a logical OR, when just using the word OR alone might have been mistaken as meaning logical XOR:


          
            	"I'm having chicken and/or beef for dinner." (logical OR). An alternative phrasing for standard written English: "I'm having chicken, or beef, or both, for dinner."

          


          
            	The use of the "and/or" virgule is generally disfavored in formal written English. Such usage may introduce critical imprecision in legal instruments, research findings, and specifications for computer programs or electronic circuits.

          


          A case where this is an issue is when specifications for a computer program or electronic circuit are supplied as an English paragraph describing their function. For example, the statement: "the program should verify that the applicant has checked the male or female box", should be taken as an XOR, and a check added to ensure that one, and only one, box is selected. In other cases, the interpretation of English may be less certain, and the author of the specification may need to be consulted to determine their true intent.


          


          Applications


          


          Digital electronic circuit design


          Boolean logic is also used for circuit design in electrical engineering; here 0 and 1 may represent the two different states of one bit in a digital circuit, typically high and low voltage. Circuits are described by expressions containing variables, and two such expressions are equal for all values of the variables if, and only if, the corresponding circuits have the same input-output behavior. Furthermore, every possible input-output behaviour can be modeled by a suitable Boolean expression.


          Basic logic gates such as AND, OR, and NOT gates may be used alone, or in conjunction with NAND, NOR, and XOR gates, to control digital electronics and circuitry. Whether these gates are wired in series or parallel controls the precedence of the operations.


          


          Database applications


          Relational databases use SQL, or other database-specific languages, to perform queries, which may contain Boolean logic. For this application, each record in a table may be considered to be an "element" of a "set". For example, in SQL, these SELECT statements are used to retrieve data from tables in the database:

          
 SELECT * FROM EMPLOYEES WHERE LAST_NAME = 'Smith' AND FIRST_NAME = 'John' ;


          
 SELECT * FROM EMPLOYEES WHERE LAST_NAME = 'Smith' OR FIRST_NAME = 'John' ;


          
 SELECT * FROM EMPLOYEES WHERE NOT LAST_NAME = 'Smith' ;



          Parentheses may be used to explicitly specify the order in which Boolean operations occur, when multiple operations are present:

          
 SELECT * FROM EMPLOYEES WHERE (NOT LAST_NAME = 'Smith') AND (FIRST_NAME = 'John' OR FIRST_NAME = 'Mary') ;



          Multiple sets of nested parentheses may also be used, where needed.


          Any Boolean operation (or operations) which combines two (or more) tables together is referred to as a join, in relational database terminology.


          In the field of Electronic Medical Records, some software applications use Boolean logic to query their patient databases, in what has been named Concept Processing technology.


          


          Search engine queries


          Search engine queries also employ Boolean logic. For this application, each web page on the Internet may be considered to be an "element" of a "set". The following examples use a syntax supported by Google.


          
            	Doublequotes are used to combine whitespace-separated words into a single search term.


            	Whitespace is used to specify logical AND, as it is the default operator for joining search terms:

          

          
 "Search term 1" "Search term 2"



          
            	The OR keyword is used for logical OR:

          

          
 "Search term 1" OR "Search term 2"



          
            	The minus sign is used for logical NOT (AND NOT):

          

          
 "Search term 1" -"Search term 2"
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              	Borage
            


            
              	
                [image: Borage flower]


                
                  Borage flower
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Plantae

                  


                  
                    	Division:

                    	Magnoliophyta

                  


                  
                    	Class:

                    	Magnoliopsida

                  


                  
                    	Order:

                    	Lamiales

                  


                  
                    	Family:

                    	Boraginaceae

                  


                  
                    	Genus:

                    	Borago

                  


                  
                    	Species:

                    	B. officinalis

                  

                

              
            


            
              	Binomial name
            


            
              	Borago officinalis

              L.
            

          


          Borage (Borago officinalis L.), also known as "starflower" (گل گاوزبان in Persian) is an annual herb originating in Syria, but naturalized throughout the Mediterranean region, as well as most of Europe, North Africa, and Iran. It grows to a height of 60-100 cm (2-3 feet), and is bristly or hairy all over the stems and leaves; the leaves are alternate, simple, and 5-15 cm (2-6 in) long. The flowers are small and normally blue, although they may be pink or white, with five narrow, triangular-pointed petals. It has an indeterminate growth habit allowing it to produce many seeds which may lead to prolific spreading. In milder climates, borage will bloom continuously for most of the year.


          


          Characteristics and uses


          
            [image: Borage plant]

            
              Borage plant
            

          


          The leaves have been found to contain small amounts (10 ppm of dried herb) of the liver-toxic pyrrolizidine alkaloids: intermedine, lycopsamine, amabiline and supinine. They taste like fresh cucumber and are used in salads and soups especially in Germany. One of the better known recipes with borage is the Green Sauce made in Frankfurt. Frankfurter Grne Sauce, as it is called in Germany, is made from seven herbs: parsley, chervil, chives, cress, sorrel, burnet and borage. Borage is also an ingredient in the traditional recipe for a Pimm's Cup. It's also commonly eaten in the Spanish regions of Aragn and Navarra. One of the simplest recipes uses winter grown borage (because these have grown slowly and taste better) and before flowers appear (although not mandatory), typically cooking it in boiling water with a pair of potatoes. Once plated, the vegetables are seasoned with a little olive oil and salt.


          The flower, which contains the non-toxic pyrrolizidine alkaloid thesinine, has a sweet honey-like taste and, being one of the few truly blue-colored edible things, is often used to decorate desserts and dishes.


          Tea made from the dried flowers is a traditional calming drink in Iran. It has a rich purple colour that turns bright pink by adding a few drops of lemon juice.


          Interest in borage remains high because it is the highest known plant based source of gamma-linolenic acid (18:3, cis 6,9,12-octadecatrienoic acid). The seed oil is often marketed as "starflower oil" or "borage oil."


          Borage is also rich in oleic and palmitic acid, conferring a hypocholesterolemic effect. This oil, which has recently been commercialised, may regulate metabolism and the hormonal system, and is considered by many naturopathic practitioners to be a good remedy for PMS and menopause symptoms such as the hot flash. Borage is also sometimes indicated to alleviate and heal colds, bronchitis, and respiratory infections in general for its anti-inflammatory and balsamic properties. The flowers can be prepared in infusion to take advantage of its medicinal properties.


          
            [image: Detail of flower]

            
              Detail of flower
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        Boris Becker


        
          

          
            
              Boris Becker
            

            
              	[image: ]
            


            
              	Country

              	[image: Flag of Germany]Germany
            


            
              	Residence

              	Schwyz, Switzerland
            


            
              	Date of birth

              	November 22, 1967 (1967-11-22)
            


            
              	Place of birth

              	Leimen, Germany
            


            
              	Height

              	1.90m (6ft 3in)
            


            
              	Weight

              	85kg (190 lb/13.4 st)
            


            
              	Turned pro

              	1984
            


            
              	Retired

              	30 June 1999
            


            
              	Plays

              	Right-handed; one-handed backhand
            


            
              	Career prize money

              	US$25,080,956
            


            
              	Singles
            


            
              	Career record:

              	713 - 214 (76.91%)
            


            
              	Career titles:

              	49
            


            
              	Highest ranking:

              	1 ( 28 January 1991)
            


            
              	Grand Slam results
            


            
              	Australian Open

              	W (1991, '96)
            


            
              	French Open

              	SF (1987, '89, '91)
            


            
              	Wimbledon

              	W (1985, '86, '89)
            


            
              	US Open

              	W (1989)
            


            
              	Doubles
            


            
              	Career record:

              	254 - 136
            


            
              	Career titles:

              	15
            


            
              	Highest ranking:

              	6 ( 22 September 1986)
            


            
              	
                Infobox last updated on: N/A.

              
            

          


          
            
              	Olympic medal record
            


            
              	Men's Tennis
            


            
              	Gold

              	1992 Barcelona

              	Men's doubles
            

          


          Boris Franz Becker (born November 22, 1967) is a former World No. 1 professional tennis player from Germany. He is a six-time Grand Slam singles champion, an Olympic gold medalist, and the youngest-ever winner of the men's singles title at Wimbledon at the age of 17. Since he retired from the professional tour, media work and colourful aspects of his personal life have kept him in the headlines.


          


          Tennis career


          Becker was born in Leimen, the only son of an architect, who built the tennis centre (Blau-Weiss Tennisklub) where Boris learned the game. Boris turned professional in 1984 and won his first professional doubles title that year in Munich.


          As a West German teenager, Becker took the sports world by storm in 1985. He won his first top-level singles title in June at Queen's Club and then, two weeks later on July 7, became the first unseeded player and the first German to win the Wimbledon singles title, defeating Kevin Curren in four sets. At the time, he was the youngest ever male Grand Slam singles champion at 17 years, 7 months (a record later broken by Michael Chang in 1989, who won the French Open when he was 17 years, 3 months). Two months after his triumph, Becker became the youngest winner of the Cincinnati Masters.


          In 1986, Becker successfully defended his Wimbledon title, defeating the then-World No. 1 Ivan Lendl in straight sets in the final.


          Becker unexpectedly lost in the second round of Wimbledon in 1987. In the Davis Cup that year, Becker and John McEnroe played one of the longest matches in tennis history. Becker won 4-6, 15-13, 8-10, 6-2, 6-2 (at that time, there were no tiebreaks in the Davis Cup). The match lasted 6 hours and 39 minutes.


          Becker was back in the Wimbledon final in 1988, where he lost in four sets to Stefan Edberg in a match that marked the start of one of Wimbledon's great rivalries. Becker also helped West Germany win its first Davis Cup in 1988. He won the year-end Masters title in New York, defeating five-time champion Lendl in the final 5-7, 7-6, 3-6, 6-2, 7-6.


          1989 was possibly the pinnacle of Becker's career. After losing to Edberg in French Open semi-finals, he defeated Edberg in straight sets in the Wimbledon final, and then beat Lendl in the final of the U.S. Open. He also helped West Germany retain the Davis Cup, winning a long match in the semi-final round against Andre Agassi 6-7, 6-7, 7-6, 6-4, 6-4. The World No. 1 ranking, however, still eluded him.


          In 1990, Becker met Edberg for the third consecutive year in the Wimbledon final, losing a long five-set match. He also failed to defend his U.S. Open title, losing to Agassi in the semi-finals.


          Becker reached the final of the Australian Open for the first time in his career in 1991, where he defeated Lendl to finally claim the World No. 1 ranking. Another loss to Agassi in the French Open semi-finals kept him from winning the first two Grand Slam tournaments of the year. He was ranked No. 1 for twelve weeks during 1991, though he never managed to finish a year ranked as the World's No. 1 player.


          Becker reached his fourth consecutive Wimbledon final in 1991, where he unexpectedly lost in straight sets to his German compatriot Michael Stich. Becker and Stich developed a long-standing fierce rivalry, with the media often comparing up the raw, passionate Becker to the level-headed, suave Stich. However, Becker and Stich teamed up in 1992 to win the men's doubles gold medal at the Olympic Games in Barcelona.


          Becker defeated Jim Courier in straight sets to win the 1992 year-end ATP Tour World Championships, held then in Frankfurt.


          Becker reached the Wimbledon final for the seventh time in 1995, gaining a measure of revenge over Agassi by defeating him in the semi-finals. In the final, however, he lost in four sets to Pete Sampras. He won the year-end ATP Tour World Championships in Frankfurt that year with a straight-set win over Michael Chang in the final.


          Becker's sixth and final Grand Slam title came in 1996, when he defeated Michael Chang in the final of the Australian Open. In that tournament, Becker delivered one of the most humorous victory speeches in recent tennis history. When he listed his sponsors, he cut himself short saying that he did not have the whole day left. He then consoled Chang by saying that his (Becker's) days were numbered, while Chang was still a young guy.


          
            [image: Becker in 1994]

            
              Becker in 1994
            

          


          Becker lost to Sampras in the final of the 1996 ATP Tour World Championships in Hannover 3-6, 7-6, 7-6, 6-7, 6-4. Becker saved two match points in the fourth set and held serve 27 consecutive times until he was broken in the penultimate game. Sampras, who had lost to Becker a month earlier in a five-set final in Stuttgart, later called Becker the best indoor player he ever faced.


          In 1997, Becker lost to Sampras in the quarter-finals at Wimbledon, in what many thought would be Becker's last appearance there. In 1999, however, he played at Wimbledon again, losing in the fourth round to Patrick Rafter.


          Becker was most comfortable playing on fast-playing surfaces, particularly indoor carpet (on which he won 26 titles) and grass courts. He reached a few finals playing on clay courts but never won a clay court tournament in his professional career. His best performances at the French Open were when he reached the semi-finals in 1987, 1989, and 1991.


          Over the course of his career, Becker won 49 singles titles and 15 doubles titles. Besides his six Grand Slam titles, he was also a singles winner in the year-end Tennis Masters Cup in 1988, 1992, and 1995, and at the Grand Slam Cup in 1996. He won a record-equalling four singles titles at London's Queen's Club. In Davis Cup, his career win-loss record was 54-12, including 38-3 in singles. He also won the other two major international team titles playing for Germany  the Hopman Cup (in 1995) and the World Team Cup (in 1989 and '98).


          Becker won singles titles in 14 different countries: Australia, Austria, Belgium, Canada, France, Germany, Italy, Japan, The Netherlands, Qatar, Sweden, Switzerland, United Kingdom, United States.


          In 2003, Becker was inducted into the International Tennis Hall of Fame.


          Becker occasionally plays on the senior tour and in World Team Tennis. He also commentates at Wimbledon for the BBC each year.


          


          Playing style


          Becker's game was based on a huge serve that earned him the nicknames "Boom Boom" and "Baron von Slam." His penchant to throw himself at every shot with diving volleys endeared him to the crowds. His heavy forehand and powerful return of serve were also very significant factors in his game. For much of his career, Becker was the crown prince of the singles world rankings, spending long periods ranked as World No. 2, mostly behind Ivan Lendl and Stefan Edberg. He was ranked No. 1 for a total of 12 weeks.


          Becker was notorious for his frequent emotional outbursts on court. Whenever he played badly, he would loudly swear at himself, and sometimes even smashed his rackets on court. However, in contrast to John McEnroe, he rarely showed aggression toward his opponents. His raw displays of emotions made him a crowd favourite. Becker's highly dramatic play spawned a plethora of new expressions, such as the Becker Blocker (his trademark early return shot), the Becker Hecht (his flying lunge), the Becker Faust ("Becker Fist"), the Becker Shuffle (the dance he sometimes performed after making important points) and Becker Sge ("Becker Saw"  referring to the way in which he famously pumped his fists in a sawing motion).


          Becker's high-power tennis made him one of the most dangerous lawn and hard court players, but he was notoriously ineffective on clay. He never won a top-level singles title on clay. Becker and Stich, however, won the men's doubles Olympic gold medal in 1992 on clay.


          Becker played most of his career with racquets from German company, Puma. After production of this racquet was discontinued, he bought the molds and had them continued to be produced by the American company, Estusa


          


          Personal life


          On December 17, 1993, Becker married the actress and designer Barbara Feltus, the daughter of an African American serviceman and German mother, who became later a well known photographer in Germany. A month later, on January 18, 1994, their son Noah was born. He was named after Becker's friend Yannick Noah. Their second child, Elias, was born on September 4, 1999. Before the marriage, they shocked Germans by posing nude for the cover of Stern (the picture was taken by her father).


          However, all that changed when he asked Barbara for a separation. Becker claimed he merely wanted some time out. But she flew to Miami, Florida, U.S. a week later with Noah and Elias and filed a petition in Miami-Dade County Court, sidestepping their prenuptial agreement, which had entitled her to a single $2.5 million payoff. The January 2001 pretrial hearing was broadcast live to Germany. Becker was granted a divorce on January 15, 2001. She got a $14.4 million settlement, their condo on the exclusive Fisher Island, and custody of Noah and Elias.


          In February 2001, Becker, acknowledged paternity of a daughter, Anna, with Angela Ermakova, whom he met in 1999 in a Japanese restaurant, Nobu, in London where she was working as a waitress. Becker initially denied the claim, but admitted he was the child's father after a DNA test. However he expressed unhappiness over the way Anna is raised by her mother. In November 2007, he won joint custody of the girl.


          Becker was convicted of tax evasion on October 24, 2002, when he admitted that he lived in Germany from 199193 while claiming to reside in Monte Carlo. He was given two years probation, fined $500,000, and ordered to pay all court costs.


          In October 2005, Becker became a team captain on the British TV sports quiz show They Think It's All Over, a role he held until the show was cancelled in June 2006.


          He is a fan of German football club Bayern Munich and serves on its advisory board together with, among others, former Bavarian Premier Edmund Stoiber. He is also a fan of Chelsea FC.


          Becker lives in Schwyz, Switzerland.


          Since 2000, Becker has been the principal owner of the tennis division of Volkl Inc. , a tennis racquet and clothing manufacturer.


          In November 2007, Becker joined the Team PokerStars group of poker players sponsored by the PokerStars online poker cardroom. As part of the Team, Becker will play in major poker tournaments like the European Poker Tour.


          Grand Slam singles finals


          


          Wins (6)


          
            
              	Year

              	Championship

              	Opponent in Final

              	Score in Final
            


            
              	1985

              	Wimbledon

              	[image: Flag of the United States] Kevin Curren

              	6-3, 6-7, 7-6, 6-4
            


            
              	1986

              	Wimbledon (2)

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	6-4, 6-3, 7-5
            


            
              	1989

              	Wimbledon (3)

              	[image: Flag of Sweden] Stefan Edberg

              	6-0, 7-6, 6-4
            


            
              	1989

              	U.S. Open

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	7-6, 1-6, 6-3, 7-6
            


            
              	1991

              	Australian Open

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	1-6, 6-4, 6-4, 6-4
            


            
              	1996

              	Australian Open (2)

              	[image: Flag of the United States] Michael Chang

              	6-2, 6-4, 2-6, 6-2
            

          


          


          Runner-ups (4)


          
            
              	Year

              	Championship

              	Opponent in Final

              	Score in Final
            


            
              	1988

              	Wimbledon

              	[image: Flag of Sweden] Stefan Edberg

              	4-6, 7-6, 6-4, 6-2
            


            
              	1990

              	Wimbledon

              	[image: Flag of Sweden] Stefan Edberg

              	6-2, 6-2, 3-6, 3-6, 6-4
            


            
              	1991

              	Wimbledon

              	[image: Flag of Germany] Michael Stich

              	6-4, 7-6, 6-4
            


            
              	1995

              	Wimbledon

              	[image: Flag of the United States] Pete Sampras

              	6-7, 6-2, 6-4, 6-2
            

          


          


          Major tournament singles performance timeline


          
            
              	Tournament

              	1984

              	1985

              	1986

              	1987

              	1988

              	1989

              	1990

              	1991

              	1992

              	1993

              	1994

              	1995

              	1996

              	1997

              	1998

              	1999

              	Career WR

              	Career Win-Loss
            


            
              	Grand Slams
            


            
              	Australian Open

              	QF

              	2R

              	NH

              	4R

              	A

              	4R

              	QF

              	W

              	3R

              	1R

              	A

              	1R

              	W

              	1R

              	A

              	A

              	2 / 11

              	29-9
            


            
              	French Open

              	A

              	2R

              	QF

              	SF

              	4R

              	SF

              	1R

              	SF

              	A

              	2R

              	A

              	3R

              	A

              	A

              	A

              	A

              	0 / 9

              	26-9
            


            
              	Wimbledon

              	3R

              	W

              	W

              	2R

              	F

              	W

              	F

              	F

              	QF

              	SF

              	SF

              	F

              	3R

              	QF

              	A

              	4R

              	3 / 15

              	71-12
            


            
              	U.S. Open

              	A

              	4R

              	SF

              	4R

              	2R

              	W

              	SF

              	3R

              	4R

              	4R

              	1R

              	SF

              	A

              	A

              	A

              	A

              	1 / 11

              	37-10
            


            
              	Win Ratio

              	0 / 2

              	1 / 4

              	1 / 3

              	0 / 4

              	0 / 3

              	2 / 4

              	0 / 4

              	1 / 4

              	0 / 3

              	0 / 4

              	0 / 2

              	0 / 4

              	1 / 2

              	0 / 2

              	0 / 0

              	0 / 1

              	6 / 46

              	N/A
            


            
              	Win-Loss

              	6-2

              	11-3

              	16-2

              	11-4

              	10-3

              	22-2

              	15-4

              	20-3

              	9-3

              	9-4

              	5-2

              	13-4

              	9-1

              	4-2

              	0-0

              	3-1

              	N/A

              	163-40
            


            
              	Year-End Championship
            


            
              	Tennis Masters Cup

              	A

              	F

              	F

              	RR

              	W

              	F

              	SF

              	RR

              	W

              	A

              	F

              	W

              	F

              	A

              	A

              	A

              	3 / 11

              	36-13
            


            
              	ATP Masters Series
            


            
              	Indian Wells Masters

              	A

              	A

              	A

              	W

              	W

              	3R

              	SF

              	A

              	A

              	A

              	A

              	SF

              	2R

              	A

              	A

              	A

              	2/6

              	17-4
            


            
              	Miami Masters

              	A

              	2R

              	3R

              	1R

              	A

              	A

              	2R

              	2R

              	4R

              	2R

              	2R

              	A

              	A

              	A

              	A

              	2R

              	0/8

              	9-7
            


            
              	Monte Carlo Masters

              	A

              	2R

              	A

              	1R

              	1R

              	F

              	QF

              	F

              	3R

              	1R

              	A

              	F

              	3R

              	1R

              	QF

              	2R

              	0/12

              	21-12
            


            
              	Rome Masters

              	A

              	SF

              	QF

              	A

              	1R

              	A

              	A

              	A

              	A

              	3R

              	F

              	A

              	A

              	3R

              	A

              	A

              	0/6

              	15-6
            


            
              	Hamburg Masters

              	2R

              	A

              	1R

              	A

              	SF

              	SF

              	F

              	A

              	SF

              	3R

              	1R

              	1R

              	3R

              	3R

              	1R

              	A

              	0/12

              	16-12
            


            
              	Canada Masters

              	A

              	A

              	W

              	SF

              	A

              	A

              	A

              	A

              	A

              	3R

              	A

              	A

              	A

              	A

              	A

              	A

              	1/3

              	9-2
            


            
              	Cincinnati Masters

              	A

              	W

              	A

              	F

              	A

              	SF

              	A

              	SF

              	A

              	A

              	3R

              	1R

              	A

              	A

              	A

              	A

              	1/6

              	19-5
            


            
              	Stockholm Masters

              	A

              	A

              	A

              	A

              	W

              	3R

              	W

              	W

              	QF

              	3R

              	W

              	3R

              	W

              	2R

              	3R

              	A

              	5/11

              	33-6
            


            
              	Paris Masters

              	A

              	A

              	W

              	A

              	A

              	W

              	F

              	2R

              	W

              	QF

              	QF

              	F

              	1R

              	2R

              	1R

              	A

              	2/11

              	29-7
            

          


          NH = tournament not held.

          A = did not participate in the tournament.

          WR = the ratio of the number of won tournaments to the number of tournaments played.


          


          Singles finals (77)


          


          Wins (49)


          
            
              	
                
                  
                    	Legend
                  


                  
                    	Grand Slam (6)
                  


                  
                    	Tennis Masters Cup (3)
                  


                  
                    	Grand Slam Cup (1)
                  


                  
                    	ATP Masters Series (5)
                  


                  
                    	Grand Prix (34)
                  

                

              

              	
                
                  
                    	Titles by Surface
                  


                  
                    	Hard (16)
                  


                  
                    	Grass (7)
                  


                  
                    	Clay (0)
                  


                  
                    	Carpet (26)
                  

                

              
            

          


          
            
              	No.

              	Date

              	Tournament

              	Surface

              	Opponent in the final

              	Score
            


            
              	1.

              	17 June 1985

              	London/Queen's Club, England

              	Grass

              	[image: Flag of the United States] Johan Kriek

              	6-2, 6-3
            


            
              	2.

              	7 July 1985

              	Wimbledon, London

              	Grass

              	[image: Flag of the United States] Kevin Curren

              	6-3, 6-7, 7-6, 6-4
            


            
              	3.

              	26 August 1985

              	Cincinnati, U.S.

              	Hard

              	[image: Flag of Sweden] Mats Wilander

              	6-4, 6-2
            


            
              	4.

              	31 March 1986

              	Chicago, U.S.

              	Carpet

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	7-6, 6-3
            


            
              	5.

              	6 July 1986

              	Wimbledon, London

              	Grass

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	6-4, 6-3, 7-5
            


            
              	6.

              	18 August 1986

              	Toronto, Canada

              	Hard

              	[image: Flag of Sweden] Stefan Edberg

              	6-4, 3-6, 6-3
            


            
              	7.

              	20 October 1986

              	Sydney Indoor, Australia

              	Hard (i)

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	3-6, 7-6, 6-2, 6-0
            


            
              	8.

              	27 October 1986

              	Tokyo Indoor, Japan

              	Carpet

              	[image: Flag of Sweden] Stefan Edberg

              	7-6, 6-1
            


            
              	9.

              	3 November 1986

              	Paris Indoor, France

              	Carpet

              	[image: Flag of Spain] Sergio Casal

              	6-4, 6-3, 7-6
            


            
              	10.

              	23 February 1987

              	Indian Wells, U.S.

              	Hard

              	[image: Flag of Sweden] Stefan Edberg

              	6-4, 6-4, 7-5
            


            
              	11.

              	6 April 1987

              	Milan, Italy

              	Carpet

              	[image: Flag of Czechoslovakia] Miloslav Mečř

              	6-4, 6-3
            


            
              	12.

              	15 June 1987

              	London/Queen's Club, England

              	Grass

              	[image: Flag of the United States] Jimmy Connors

              	6-7, 6-3, 6-4
            


            
              	13.

              	7 March 1988

              	Indian Wells, U.S.

              	Hard

              	[image: Flag of Spain] Emilio Snchez

              	7-5, 6-4, 2-6, 6-4
            


            
              	14.

              	18 April 1988

              	Dallas WCT, U.S.

              	Carpet

              	[image: Flag of Sweden] Stefan Edberg

              	6-4, 1-6, 7-5, 6-2
            


            
              	15.

              	13 June 1988

              	London/Queen's Club, England

              	Grass

              	[image: Flag of Sweden] Stefan Edberg

              	6-1, 3-6, 6-3
            


            
              	16.

              	8 August 1988

              	Indianapolis, U.S.

              	Hard

              	[image: Flag of the United States] John McEnroe

              	6-4, 6-2
            


            
              	17.

              	24 October 1988

              	Tokyo Indoor, Japan

              	Carpet

              	[image: Flag of Australia] John Fitzgerald

              	7-6, 6-4
            


            
              	18.

              	7 November 1988

              	Stockholm, Sweden

              	Hard (i)

              	[image: Flag of Sweden] Peter Lundgren

              	6-4, 6-1, 6-1
            


            
              	19.

              	12 December 1988

              	Masters, New York

              	Carpet

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	5-7, 7-6, 3-6, 6-2, 7-6
            


            
              	20.

              	20 February 1989

              	Milan, Italy

              	Carpet

              	[image: Flag of the Soviet Union] Alexander Volkov

              	6-1, 6-2
            


            
              	21.

              	27 February 1989

              	Philadelphia, U.S.

              	Carpet

              	[image: Flag of the United States] Tim Mayotte

              	7-6, 6-1, 6-3
            


            
              	22.

              	9 July 1989

              	Wimbledon, London

              	Grass

              	[image: Flag of Sweden] Stefan Edberg

              	6-0, 7-6, 6-4
            


            
              	23.

              	10 September 1989

              	U.S. Open, New York

              	Hard

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	7-6, 1-6, 6-3, 7-6
            


            
              	24.

              	6 November 1989

              	Paris Indoor, France

              	Carpet

              	[image: Flag of Sweden] Stefan Edberg

              	6-4, 6-3, 6-3
            


            
              	25.

              	19 February 1990

              	Brussels, Belgium

              	Carpet

              	[image: Flag of West Germany] Carl-Uwe Steeb

              	7-5, 6-2, 6-2
            


            
              	26.

              	26 February 1990

              	Stuttgart Indoor, Germany

              	Carpet

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	6-2, 6-2
            


            
              	27.

              	20 August 1990

              	Indianapolis, U.S.

              	Hard

              	[image: Flag of Sweden] Peter Lundgren

              	6-3, 6-4
            


            
              	28.

              	8 October 1990

              	Sydney Indoor, Australia

              	Hard (i)

              	[image: Flag of Sweden] Stefan Edberg

              	7-6, 6-4, 6-4
            


            
              	29.

              	29 October 1990

              	Stockholm, Sweden

              	Carpet

              	[image: Flag of Sweden] Stefan Edberg

              	6-4, 6-0, 6-3
            


            
              	30.

              	27 January 1991

              	Australian Open, Melbourne

              	Hard

              	[image: Flag of Czechoslovakia] Ivan Lendl

              	1-6, 6-4, 6-4, 6-4
            


            
              	31.

              	28 October 1991

              	Stockholm, Sweden

              	Carpet

              	[image: Flag of Sweden] Stefan Edberg

              	3-6, 6-4, 1-6, 6-2, 6-2
            


            
              	32.

              	17 February 1992

              	Brussels, Belgium

              	Carpet

              	[image: Flag of the United States] Jim Courier

              	6-7, 2-6, 7-6, 7-6, 7-5
            


            
              	33.

              	2 March 1992

              	Rotterdam, Netherlands

              	Carpet

              	[image: Flag of Russia] Alexander Volkov

              	7-6, 4-6, 6-2
            


            
              	34.

              	5 October 1992

              	Basel, Switzerland

              	Hard (i)

              	[image: Flag of Czechoslovakia] Petr Korda

              	3-6, 6-3, 6-2, 6-4
            


            
              	35.

              	9 November 1992

              	Paris Indoor, France

              	Carpet

              	[image: Flag of France] Guy Forget

              	7-6, 6-3, 3-6, 6-3
            


            
              	36.

              	23 November 1992

              	Singles Championships, Frankfurt

              	Carpet

              	[image: Flag of the United States] Jim Courier

              	6-4, 6-3, 7-5
            


            
              	37.

              	11 January 1993

              	Doha, Qatar

              	Hard

              	[image: Flag of Croatia] Goran Ivaniević

              	7-6, 4-6, 7-5
            


            
              	38.

              	15 February 1993

              	Milan, Italy

              	Carpet

              	[image: Flag of Spain] Sergi Bruguera

              	6-3, 6-3
            


            
              	39.

              	14 February 1994

              	Milan, Italy

              	Carpet

              	[image: Flag of the Czech Republic] Petr Korda

              	6-2, 3-6, 6-3
            


            
              	40.

              	8 August 1994

              	Los Angeles, U.S.

              	Hard

              	[image: Flag of Australia] Mark Woodforde

              	6-2, 6-2
            


            
              	41.

              	22 August 1994

              	New Haven, U.S.

              	Hard

              	[image: Flag of Switzerland] Marc Rosset

              	6-3, 7-5
            


            
              	42.

              	31 October 1994

              	Stockholm, Sweden

              	Carpet

              	[image: Flag of Croatia] Goran Ivaniević

              	4-6, 6-4, 6-3, 7-6
            


            
              	43.

              	13 February 1995

              	Marseille, France

              	Carpet

              	[image: Flag of the Czech Republic] Daniel Vacek

              	6-7, 6-4, 7-5
            


            
              	44.

              	20 November 1995

              	Singles Championships, Frankfurt

              	Carpet

              	[image: Flag of the United States] Michael Chang

              	7-6, 6-0, 7-6
            


            
              	45.

              	28 January 1996

              	Australian Open, Melbourne

              	Hard

              	[image: Flag of the United States] Michael Chang

              	6-2, 6-4, 2-6, 6-2
            


            
              	46.

              	17 June 1996

              	London/Queen's Club, England

              	Grass

              	[image: Flag of Sweden] Stefan Edberg

              	6-4, 7-6
            


            
              	47.

              	14 October 1996

              	Vienna, Austria

              	Carpet

              	[image: Flag of the Netherlands] Jan Siemerink

              	6-4, 6-7, 6-2, 6-3
            


            
              	48.

              	28 October 1996

              	Stuttgart Indoor, Germany

              	Carpet

              	[image: Flag of the United States] Pete Sampras

              	3-6, 6-3, 3-6, 6-3, 6-4
            


            
              	49.

              	9 December 1996

              	Grand Slam Cup, Munich

              	Carpet

              	[image: Flag of Croatia] Goran Ivaniević

              	6-3, 6-4, 6-4
            

          


          * - Year-End Championship Official Names: Before 1989: Masters, 1990 - 1999: ATP World Championship



          


          Runner-ups (28)


          
            
              	No.

              	Date

              	Tournament

              	Surface

              	Opponent in the final

              	Score
            


            
              	1.

              	18 November 1985

              	Wembley, England

              	Carpet

              	[image: Flag of the Czech Republic] Ivan Lendl

              	6-7, 6-3, 4-6, 6-4, 6-4
            


            
              	2.

              	20 January 1986

              	Masters, New York

              	Carpet

              	[image: Flag of the Czech Republic] Ivan Lendl

              	6-2, 7-6, 6-3
            


            
              	3.

              	14 April 1986

              	Dallas, U.S.

              	Carpet

              	[image: Flag of Sweden] Anders Jrryd

              	6-7, 6-1, 6-1, 6-4
            


            
              	4.

              	11 August 1986

              	Stratton Mountain, Vermont

              	Hard

              	[image: Flag of the Czech Republic] Ivan Lendl

              	6-4, 7-6
            


            
              	5.

              	8 December 1986

              	Masters, New York

              	Carpet

              	[image: Flag of the Czech Republic] Ivan Lendl

              	6-4, 6-4, 6-4
            


            
              	6.

              	24 August 1987

              	Cincinnati, U.S.

              	Hard

              	[image: Flag of Sweden] Stefan Edberg

              	6-4, 6-1
            


            
              	7.

              	4 July 1988

              	Wimbledon, London

              	Grass

              	[image: Flag of Sweden] Stefan Edberg

              	4-6, 7-6, 6-4, 6-2
            


            
              	8.

              	30 April 1989

              	Monte Carlo, Monaco

              	Clay

              	[image: Flag of Argentina] Alberto Mancini

              	7-5, 2-6, 7-6, 7-5
            


            
              	9.

              	4 December 1989

              	Masters, New York

              	Carpet

              	[image: Flag of Sweden] Stefan Edberg

              	4-6, 7-6, 6-3, 6-1
            


            
              	10.

              	14 May 1990

              	Hamburg, Germany

              	Clay

              	[image: Flag of Spain] Juan Aguilera

              	6-1, 6-0, 7-6
            


            
              	11.

              	18 June 1990

              	London/Queen's Club, England

              	Grass

              	[image: Flag of the Czech Republic] Ivan Lendl

              	6-3, 6-2
            


            
              	12.

              	9 July 1990

              	Wimbledon, London

              	Grass

              	[image: Flag of Sweden] Stefan Edberg

              	6-2, 6-2, 3-6, 3-6, 6-4
            


            
              	13.

              	15 October 1990

              	Tokyo Indoor, Japan

              	Carpet

              	[image: Flag of the Czech Republic] Ivan Lendl

              	4-6, 6-3, 7-6
            


            
              	14.

              	5 November 1990

              	Paris Indoor, France

              	Carpet

              	[image: Flag of Sweden] Stefan Edberg

              	3-3, ret.
            


            
              	15.

              	29 April 1991

              	Monte Carlo, Monaco

              	Clay

              	[image: Flag of Spain] Sergi Bruguera

              	5-7, 6-4, 7-6, 7-6
            


            
              	16.

              	8 July 1991

              	Wimbledon, London

              	Grass

              	[image: Flag of Germany] Michael Stich

              	6-4, 7-6, 6-4
            


            
              	17.

              	19 August 1991

              	Indianapolis, U.S.

              	Hard

              	[image: Flag of the United States] Pete Sampras

              	7-6, 3-6, 6-3
            


            
              	18.

              	23 August 1993

              	Indianapolis, U.S.

              	Hard

              	[image: Flag of the United States] Jim Courier

              	7-5, 6-3
            


            
              	19.

              	16 May 1994

              	Rome, Italy

              	Clay

              	[image: Flag of the United States] Pete Sampras

              	6-1, 6-2, 6-2
            


            
              	20.

              	10 October 1994

              	Sydney Indoor, Australia

              	Hard (i)

              	[image: Flag of the Netherlands] Richard Krajicek

              	7-6, 7-6, 2-6, 6-3
            


            
              	21.

              	21 November 1994

              	Singles Championships, Frankfurt

              	Carpet

              	[image: Flag of the United States] Pete Sampras

              	4-6, 6-3, 7-5, 6-4
            


            
              	22.

              	20 February 1995

              	Milan, Italy

              	Carpet

              	[image: Flag of Russia] Yevgeny Kafelnikov

              	7-5, 5-7, 7-6
            


            
              	23.

              	30 April 1995

              	Monte Carlo, Monaco

              	Clay

              	[image: Flag of Austria] Thomas Muster

              	4-6, 5-7, 6-1, 7-6, 6-0
            


            
              	24.

              	10 July 1995

              	Wimbledon, London

              	Grass

              	[image: Flag of the United States] Pete Sampras

              	6-7, 6-2, 6-4, 6-2
            


            
              	25.

              	6 November 1995

              	Paris Indoor, France

              	Carpet

              	[image: Flag of the United States] Pete Sampras

              	7-6, 6-4, 6-4
            


            
              	26.

              	25 November 1996

              	Singles Championships, Hannover

              	Carpet

              	[image: Flag of the United States] Pete Sampras

              	3-6, 7-6, 7-6, 6-7, 6-4
            


            
              	27.

              	13 July 1998

              	Gstaad, Switzerland

              	Clay

              	[image: Flag of Spain] lex Corretja

              	7-6, 7-5, 6-3
            


            
              	28.

              	12 April 1999

              	Hong Kong

              	Hard

              	[image: Flag of the United States] Andre Agassi

              	6-7, 6-4, 6-4
            

          


          


          Doubles finals (27)


          


          Wins (15)


          
            
              	No.

              	Date

              	Tournament

              	Surface

              	Partnering

              	Opponent in the final

              	Score
            


            
              	1.

              	11 June 1984

              	Munich, Germany

              	Clay

              	[image: Flag of Poland] Wojtek Fibak

              	[image: Flag of Romania] Florin Segărceanu

              	6-4, 4-6, 6-1
            


            
              	2.

              	24 March 1986

              	Brussels, Belgium

              	Carpet

              	[image: Flag of Yugoslavia] Slobodan Živojinović

              	[image: Flag of the Czech Republic] Tom md

              	7-6, 7-5
            


            
              	3.

              	20 October 1986

              	Sydney Indoor, Australia

              	Hard (i)

              	[image: Flag of Australia] John Fitzgerald

              	[image: Flag of Australia] Paul McNamee

              	6-4, 7-6
            


            
              	4.

              	30 March 1987

              	Brussels, Belgium

              	Carpet

              	[image: Flag of Yugoslavia] Slobodan Živojinović

              	[image: Flag of the United States] Mike Leach

              	7-6, 7-6
            


            
              	5.

              	6 April 1987

              	Milan, Italy

              	Carpet

              	[image: Flag of Yugoslavia] Slobodan Živojinović

              	[image: Flag of Spain] Emilio Snchez

              	3-6, 6-3, 6-4
            


            
              	6.

              	16 November 1987

              	Frankfurt, Germany

              	Carpet

              	[image: Flag of Germany] Patrik Khnen

              	[image: Flag of the United States] David Pate

              	6-4, 6-2
            


            
              	7.

              	22 February 1988

              	Milan, Italy

              	Carpet

              	[image: Flag of Germany] Eric Jelen

              	[image: Flag of the Czech Republic] Tom md

              	6-3, 6-3
            


            
              	8.

              	7 March 1988

              	Indian Wells, U.S.

              	Hard

              	[image: Flag of France] Guy Forget

              	[image: Flag of the United States] Todd Witsken

              	6-3, 6-3
            


            
              	9.

              	20 March 1989

              	Indian Wells, U.S.

              	Hard

              	[image: Flag of Switzerland] Jakob Hlasek

              	[image: Flag of the United States] David Pate

              	3-6, 6-3, 6-4
            


            
              	10.

              	12 March 1990

              	Indian Wells, U.S.

              	Hard

              	[image: Flag of France] Guy Forget

              	[image: Flag of the United States] Patrick McEnroe

              	6-4, 6-3
            


            
              	11.

              	17 February 1992

              	Brussels, Belgium

              	Carpet

              	[image: Flag of the United States] John McEnroe

              	[image: Flag of Switzerland] Jakob Hlasek

              	6-3, 6-2
            


            
              	12.

              	27 April 1992

              	Monte Carlo, Monaco

              	Clay

              	[image: Flag of Germany] Michael Stich

              	[image: Flag of the Czech Republic] Karel Novček

              	3-6, 6-1, 6-4
            


            
              	13.

              	3 August 1992

              	Barcelona Olympics, Spain

              	Clay

              	[image: Flag of Germany] Michael Stich

              	[image: Flag of South Africa] Piet Norval

              	7-6, 4-6, 7-6, 6-3
            


            
              	14.

              	11 January 1993

              	Doha, Qatar

              	Hard

              	[image: Flag of Germany] Patrik Khnen

              	[image: Flag of the United States] Scott Melville

              	6-2, 6-4
            


            
              	15.

              	20 February 1995

              	Milan, Italy

              	Carpet

              	[image: Flag of France] Guy Forget

              	[image: Flag of the Czech Republic] Karel Novček

              	6-2, 6-4
            

          


          


          Runner-ups (12)


          
            
              	No.

              	Date

              	Tournament

              	Surface

              	Partnering

              	Opponent in the final

              	Score
            


            
              	1.

              	18 November 1985

              	Wembley, England

              	Carpet

              	[image: Flag of Yugoslavia] Slobodan Živojinović

              	[image: Flag of Sweden] Anders Jrryd

              	7-5, 4-6, 7-5
            


            
              	2.

              	12 May 1986

              	Forest Hills, U.S.

              	Clay

              	[image: Flag of Yugoslavia] Slobodan Živojinović

              	[image: Flag of Ecuador] Andrs Gmez

              	7-6, 7-6
            


            
              	3.

              	18 August 1986

              	Toronto, Canada

              	Hard

              	[image: Flag of Yugoslavia] Slobodan Živojinović

              	[image: Flag of the United States] Mike Leach

              	6-3, 6-4
            


            
              	4.

              	22 September 1986

              	Hamburg, Germany

              	Clay

              	[image: Flag of Germany] Eric Jelen

              	[image: Flag of Spain] Emilio Snchez

              	6-1, 7-5
            


            
              	5.

              	23 February 1987

              	Indian Wells, U.S.

              	Hard

              	[image: Flag of Germany] Eric Jelen

              	[image: Flag of France] Yannick Noah

              	5-7, 7-6, 7-5
            


            
              	6.

              	19 October 1987

              	Sydney Indoor, Australia

              	Hard (i)

              	[image: Flag of the United States] Robert Seguso

              	[image: Flag of Australia] Mark Kratzmann

              	6-3, 6-2
            


            
              	7.

              	24 October 1988

              	Tokyo Indoor, Japan

              	Carpet

              	[image: Flag of Germany] Eric Jelen

              	[image: Flag of Yugoslavia] Slobodan Živojinović

              	7-5, 5-7, 6-3
            


            
              	8.

              	15 May 1989

              	Hamburg, Germany

              	Clay

              	[image: Flag of Germany] Eric Jelen

              	[image: Flag of Spain] Javier Snchez

              	6-4, 6-7, 7-6
            


            
              	9.

              	26 March 1990

              	Key Biscayne, U.S.

              	Hard

              	[image: Flag of Brazil] Cassio Motta

              	[image: Flag of the United States] Jim Pugh

              	6-7, 6-4, 6-2
            


            
              	10.

              	15 April 1991

              	Barcelona, Spain

              	Clay

              	[image: Flag of Germany] Eric Jelen

              	[image: Flag of Italy] Diego Nargiso

              	6-4, 4-6, 6-4
            


            
              	11.

              	2 May 1994

              	Munich, Germany

              	Clay

              	[image: Flag of the Czech Republic] Petr Korda

              	[image: Flag of the Czech Republic] David Rikl

              	7-6, 7-5
            


            
              	12.

              	29 March 1999

              	Key Biscayne, U.S.

              	Hard

              	[image: Flag of the United States] Jan-Michael Gambill

              	[image: Flag of Australia] Sandon Stolle

              	6-4, 7-6
            

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Boris_Becker"
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        Boris Yeltsin


        
          

          
            
              	Boris Nikolayevich Yeltsin

              Борис Николаевич Ельцин
            


            
              	[image: Boris Yeltsin]

            


            
              	
                


                
                  1st President of the RSFSR/Russia
                

              
            


            
              	Inoffice

              July 10, 1991 December 30, 1999
            


            
              	VicePresident

              	Alexander Rutskoy

              (19911993)

              Office abolished
            


            
              	Succeededby

              	Vladimir Putin
            


            
              	
                


                
                  Prime Minister of the RSFSR/Russia
                

              
            


            
              	Inoffice

              November 6, 1991 June 15, 1992
            


            
              	Succeededby

              	Yegor Gaidar
            


            
              	
                

              
            


            
              	Born

              	February 1, 1931 (1931-02-01)

              Butka, Sverdlovsk Oblast,

              Russian SFSR
            


            
              	Died

              	April 23, 2007 (aged 76)

              Moscow, Russia
            


            
              	Nationality

              	Russian
            


            
              	Spouse

              	Naina Yeltsina
            


            
              	Religion

              	Unknown
            


            
              	Signature

              	[image: Boris Yeltsin's signature]
            

          


          Boris Nikolayevich Yeltsin (IPA: [bʌˈrʲis nʲikoˈlajevɨtɕ ˈjelʲtsɨn] Russian: Бори́с Никола́евич Е́льцин ( help info)) ( February 1, 1931 - April 23, 2007) was the first President of the Russian Federation, serving from 1991 to 1999.


          Yeltsin came to power on a wave of high expectations. On 12 June 1991 he was elected president of the Russian Soviet Federative Socialist Republic with 57% of the vote, becoming the first popularly elected president. But Yeltsin never recovered his popularity after a series of economic and political crises in Russia in the 1990s. The Yeltsin era was marked by widespread corruption, economic collapse, and enormous political and social problems. By the time he left office, Yeltsin had an approval rating of two percent by some estimates.


          Following the dissolution of the Soviet Union in December 1991, Yeltsin, vowing to transform Russia's socialist command economy into a free market economy, endorsed a programme of price liberalisation and privatisation. As a result, a handful of people were able to enrich themselves while arguably stamping out competitors.


          In August 1991, Yeltsin won international plaudits for casting himself as a democrat and defying the August coup attempt of 1991 by the members of Soviet government opposed to perestroika. He left office widely unpopular with the Russian population as an ineffectual and ailing autocrat. He either acted as his own prime minister (until June 1992) or appointed men of his choice, regardless of parliament. His confrontations with parliament climaxed in the October 1993 Russian constitutional crisis, when Yeltsin called up tanks to shell the Russian White House, blasting out his opponents in parliament. Later in 1993, Yeltsin imposed a new constitution with strong presidential powers, which was approved by referendum in December.


          Just hours before the first day of 2000, Yeltsin made a surprise announcement of his resignation, leaving the presidency in the hands of Vladimir Putin.


          Despite of all the problems and obstacles which Russia encountered during the Yeltsin years, many would praise him for fulfilling the unique task of converting a collapsing totalitarian state into a democratic one. The socioeconomic consequences of his rule, especially in the early 90s, were highly controversial, but many would argue that President Yeltsin did the best job possible, considering the weakened condition of the state of which he took control in 1991.


          


          Early life


          Boris Yeltsin was born in the village of Butka, in Talitsky District of Sverdlovsk Oblast, Russia. His father, Nikolay Yeltsin, was convicted of anti-Soviet agitation in 1934 and sentenced to hard labour in a gulag for three years. Following his release he remained unemployed for a period of time and then worked in construction. His mother, Klavdiya Vasilyevna Yeltsina, worked as a seamstress.


          Boris Yeltsin studied at Pushkin High School in Berezniki in Perm Krai. He was fond of sports (in particular skiing, gymnastics, volleyball, track and field, boxing and wrestling) despite losing the thumb and index finger of his left hand when he and some friends sneaked into a Red Army supply depot, stole several grenades, and tried to dissect them.


          Yeltsin received his higher education at the Ural State Technical University in Sverdlovsk, majoring in construction, and graduated in 1955. The subject of his degree paper was "Television Tower".


          From 1955 to 1957 he worked as a foreman with the building trust Uraltyazhtrubstroy and from 1957 to 1963 he worked in Sverdlovsk, and was promoted from construction site superintendent to chief of the Construction Directorate with the Yuzhgorstroy Trust. In 1963 he became chief engineer, and in 1965 head of the Sverdlovsk House-Building Combine, responsible for sewerage and technical plumbing. He joined the ranks of the CPSU nomenklatura in 1968 when he was appointed head of construction with the Sverdlovsk Regional Party Committee. In 1975 he became secretary of the regional committee in charge of the region's industrial development. In 1976 the Politburo of the CPSU promoted him to the post of the first secretary of the CPSU Committee of Sverdlovsk Oblast (effectively he became the head of one of the most important industrial regions in the USSR), he remained in this position till 1985.


          


          CPSU member


          Yeltsin was a member of the Communist Party of the Soviet Union (CPSU) from 1961 to July 1990, and began working in the Communist administration in 1968. He later commented on his communist views:


          
            	"I sincerely believed in the ideals of justice propagated by the party, and just as sincerely joined the party, made a thorough study of the charter, the programme and the classics, re-reading the works of Lenin, Marx and Engels."

          


          In 1977 as party boss in Sverdlovsk, Yeltsin--on orders from Moscow--ordered the destruction of the Ipatiev House where the last Russian tsar had been killed by Bolshevik troops. The Ipatiev House was demolished in one night, July 27, 1977. Also during Yeltsin's stay in Sverdlovsk, a CPSU palace was built which was named "White Tooth" by the residents. During this time, Yeltsin developed connections with key people in the Soviet power structure.


          He was appointed to the Politburo, and was also "Mayor" of Moscow (First Secretary of the CPSU Moscow City Committee) from December 24, 1985 to 1987. He was promoted to these high rank positions by Mikhail Gorbachev and Yegor Ligachev, who presumed that Yeltsin would be their man. Yeltsin was also given a country house ( dacha) previously occupied by Gorbachev. During this period Yeltsin portrayed himself as a reformer and populist (for example, he took a trolleybus to work), firing and reshuffling his staff several times. His initiatives became popular among Moscow residents.


          In 1987, after a confrontation with hardliner Yegor Ligachev and Mikhail Gorbachev about Gorbachev's wife, Raisa, meddling in affairs of the state, Yeltsin was sacked from his high ranking party positions. On October 21, 1987 at the plenary meeting of the Central Committee of the CPSU, Yeltsin, without prior approval from Gorbachev, lashed out at the Politburo. He expressed his discontent with both the slow pace of reform in society and the servility shown to the General Secretary, then asked to resign from the Politburo, adding that the City Committee would decide whether he should resign from the post of first secretary of the Moscow City Party Committee. In his reply, Gorbachev accused Yeltsin of "political immaturity" and "absolute irresponsibility", and at the plenary meeting of the Moscow City Party Committee proposed relieving Yeltsin of his post of first secretary. Nobody backed Yeltsin. Criticism of Yeltsin continued on November 11, 1987 at the meeting of the Moscow City Party Committee. After Yeltsin admitted that his speech had been a mistake, he was fired from the post of first secretary of the Moscow City Committee. He was demoted to the position of first deputy commissioner for the State Committee for Construction. After being fired, Yeltsin was hospitalized and later (confirmed by Nikolai Ryzhkov) attempted suicide. He was perturbed and humiliated but began plotting his revenge. His opportunity came with Gorbachev's establishment of the Congress of People's Deputies. He recovered, and started intensively criticizing Gorbachev, highlighting the slow pace of reform in the Soviet Union as his major argument.


          Yeltsin's criticism of the Politburo and Gorbachev led to a smear campaign against him, in which examples of Yeltsin's awkward behaviour were used against him. An article published in Pravda described him as being drunk at a lecture during his visit to the United States, an allegation which appeared to be confirmed by a TV account of his speech. However, popular dissatisfaction with the regime was very strong, and these attempts to smear Yeltsin only added to his popularity. In another incident, Yeltsin fell from a bridge. Commenting on this event, Yeltsin hinted that he was helped to fall from the bridge by the enemies of perestroika, but his opponents suggested that he was simply drunk.


          


          President of the RSFSR


          


          In March 1989, Yeltsin was elected to the Congress of People's Deputies as the delegate from Moscow district and gained a seat on the Supreme Soviet.


          On May 29, 1990, he was elected chairman of the Presidium of the Supreme Soviet of the Russian SFSR ( RSFSR), the post he held until July 10, 1991. He was supported by both democratic and conservative members of the Supreme Soviet, which sought power in the developing political situation in the country. A part of this power struggle was the opposition between power structures of the Soviet Union and the RSFSR. In an attempt to gain more power, on 12 June 1990, the Congress of People's Deputies of the RSFSR adopted a declaration of sovereignty and Yeltsin quit the CPSU in July 1990.


          On 12 June 1991, Yeltsin won 57% of the popular vote in the democratic presidential elections for the Russian republic, defeating Gorbachev's preferred candidate, Nikolai Ryzhkov. In his election campaign, Yeltsin criticized the "dictatorship of the centre", but did not suggest the introduction of a market economy. Instead, he said that he would put his head on the railtrack in the event of increased prices. Yeltsin took office on July 10.


          On August 18, 1991, a coup against Gorbachev was launched by the government members opposed to perestroika headed by Vladimir Kryuchkov. Gorbachev was held in Crimea while Yeltsin raced to the White House of Russia (residence of the Supreme Soviet of the RSFSR) in Moscow to defy the coup. The White House was surrounded by the military but the troops defected in the face of mass popular demonstrations. Yeltsin responded to the coup by making a memorable speech from the turret of a tank. By August 21 most of the coup leaders had fled Moscow and Gorbachev was "rescued" from Crimea and then returned to Moscow. Yeltsin was subsequently hailed by his supporters around the world for rallying mass opposition to the coup.


          Although restored to his position, Gorbachev's powers were now fatally compromised. Neither union nor Russian power structures heeded his commands as support had swung over to Yeltsin. Through the fall of 1991, the Russian government took over the union government, ministry by ministry.


          On November 6, 1991, Yeltsin issued a decree banning the Communist Party throughout the RSFSR.


          In early December 1991, Ukraine voted for independence from the Soviet Union. A week later, on December 8, Yeltsin met with Ukrainian president Leonid Kravchuk and the leader of Belarus, Stanislav Shushkevich, in Belovezhskaya Pushcha, where the three presidents announced the dissolution of the Soviet Union and that they would establish a voluntary Commonwealth of Independent States (CIS) in its place. According to Mikhail Gorbachev, the president of the Soviet Union at that time, Yeltsin kept the plans of the Belovezhskaya meeting in strict secrecy and the main goal of the dissolution of the Soviet Union was to get rid of Gorbachev, who by that time had started to recover his position after the events of August. Mikhail Gorbachev has also accused Yeltsin of violating the people's will expressed in the referendum in which the majority voted to keep the Soviet Union.


          On December 24, the Russian Federation took the Soviet Union's seat in the United Nations. The next day, President Gorbachev resigned and the Soviet Union ceased to exist, thereby ending the world's largest and most influential socialist state. Economic relations between the former Soviet republics were severely compromised. Millions of ethnic Russians found themselves in the newly formed foreign countries.


          


          President of the Russian Federation


          


          Yeltsin's first term


          


          Radical reforms


          Just days after the dissolution of the Soviet Union, Boris Yeltsin resolved to embark on a program of radical economic reform, with the aim of restructuring Russia's economic systemconverting the world's largest command economy into a free-market one. During early discussions of this transition, Yeltsin's advisers debated issues of speed and sequencing, with an apparent division between those favoring a rapid approach and those favoring a gradual or slower approach.


          In late 1991 Yeltsin turned to the advice of Western economists, and Western institutions such as the IMF, the World Bank, and the U.S. Treasury Department, who had developed a standard policy recipe for transition economies in the late 1980s. This policy recipe came to be known as the " Washington Consensus" or " shock therapy," a combination of measures intended to liberalize prices and stabilize the state's budget. Such measures had been attempted in Poland, and advocates of "shock therapy" felt the same could be done in Russia. Some Russian policymakers were skeptical that this was the way to go, but the approach was favored by Yeltsin's deputy, Yegor Gaidar, a 35-year-old Russian economist inclined toward radical reform.


          On January 2 1992, Yeltsin, acting as his own prime minister, ordered the liberalization of foreign trade, prices, and currency. At the same time, Yeltsin followed a policy of 'macroeconomic stabilization,' a harsh austerity regime designed to control inflation. Under Yeltsin's stabilization program, interest rates were raised to extremely high levels to tighten money and restrict credit. To bring state spending and revenues into balance, Yeltsin raised new taxes heavily, cut back sharply on government subsidies to industry and construction, and made steep cuts to state welfare spending.


          In early 1992, prices skyrocketed throughout Russia, and deep credit crunch shut down many industries and brought about a protracted depression. The reforms devastated the living standards of much of the population, especially the groups dependent on Soviet-era state subsidies and welfare entitlement programs. Through the 1990s, Russia's GDP fell by 50 percent, vast sectors of the economy were wiped out, inequality and unemployment grew dramatically, while incomes fell. Hyperinflation, caused by the Central Bank of Russia's loose monetary policy, wiped out a lot of personal savings, and tens of millions of Russians were plunged into poverty.


          Some economists argue that in the 1990s Russia suffered an economic downturn more severe than the United States or Germany had undergone six decades earlier in the Great Depression. Russian commentators and even some Western economists, such as Marshall Goldman, widely blamed Yeltsin's Western-backed economic program for the country's disastrous economic performance in the 1990s. Many politicians began to quickly distance themselves from the program. In February 1992, Russia's vice president, Alexander Rutskoy denounced the Yeltsin program as "economic genocide." By 1993 conflict over the reform direction escalated between Yeltsin on the one side, and the opposition to radical economic reform in Russia's parliament on the other.


          


          Confrontation with parliament
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              Tanks shell the Russian Parliament building on October 3, 1993 on Yeltsin's orders
            

          


          Also throughout 1992, Yeltsin wrestled with the Supreme Soviet and the Congress of People's Deputies for control over government, government policy, government banking and property. In the course of 1992, the speaker of the Russian Supreme Soviet, Ruslan Khasbulatov, came out in opposition to the reforms, despite claiming to support Yeltsin's overall goals. In December 1992, the 7th Congress of People's Deputies succeeded in turning down the Yeltsin-backed candidacy of Yegor Gaidar for the position of Russian prime minister. Eventually, on December 14, Viktor Chernomyrdin, seen as a compromise figure, was confirmed in the office.


          The conflict escalated on 20 March 1993 when Yeltsin, in a televised address to the nation, announced that he was going to assume certain "special powers" in order to implement his program of reforms. In response, the hastily-called 9th Congress of People's Deputies attempted to remove Yeltsin from presidency through impeachment on 26 March 1993. Yeltsin's opponents gathered more than 600 votes for impeachment, but fell 72 votes short of the required two-thirds majority. On 21 September 1993 Yeltsin announced in a televised address his decision to disband the Supreme Soviet and Congress of People's Deputies by decree.


          In his address Yeltsin declared his intent to rule by decree until the election of the new parliament and a referendum on a new constitution, triggering the constitutional crisis of October 1993. On the night after Yeltsin's televised address, the Supreme Soviet declared Yeltsin removed from presidency, by virtue of his breaching the constitution, and Vice-President Alexander Rutskoy was sworn in as the acting president.


          Between September 2124, Yeltsin was confronted by significant popular unrest, encouraging the defenders of the parliament. Moscow saw what amounted to a spontaneous mass uprising of anti-Yeltsin demonstrators numbering in the tens of thousands marching in the streets resolutely seeking to aid forces defending the parliament building. The demonstrators were protesting the new and terrible living conditions under Yeltsin. Since 1989 GDP had declined by half. Corruption was rampant, violent crime was skyrocketing, medical services were collapsing, food and fuel were increasingly scarce and life expectancy was falling for all but a tiny handful of the population; moreover, Yeltsin was increasingly getting the blame.


          By early October, Yeltsin had secured the support of Russia's army and ministry of interior forces. In a massive show of force, Yeltsin called up tanks to shell the Russian White House, Russia's parliament building, blasting out his opponents.


          As Supreme Soviet was dissolved, in December 1993 were held elections to the newly established parliament, State Duma. Candidates identified with Yeltsin's economic policies were overwhelmed by a huge anti-Yeltsin vote, the bulk of which was divided between the Communist Party and ultra-nationalists. The referendum, however, held at the same time, approved the new constitution, which significantly expanded the powers of the president, giving Yeltsin a right to appoint the members of the government, to dismiss the prime minister and, in some cases, to dissolve the Duma.


          


          Chechnya


          In December 1994, Yeltsin ordered the military invasion of Chechnya in an attempt to restore Moscow's control over the separatist republic. Nearly two years later Yeltsin later withdrew federal forces from the devastated Chechnya under a 1996 peace agreement brokered by Alexander Lebed, then Yeltsin's security chief. The peace deal allowed Chechnya greater autonomy but not full independence.


          The decision to launch the war in Chechnya dismayed many in the West. TIME magazine wrote:


          
            "Then, what was to be made of Boris Yeltsin? Clearly he could no longer be regarded as the democratic hero of Western myth. But had he become an old- style communist boss, turning his back on the democratic reformers he once championed and throwing in his lot with militarists and ultranationalists? Or was he a befuddled, out-of-touch chief being manipulated, knowingly or unwittingly, by -- well, by whom exactly? If there was to be a dictatorial coup, would Yeltsin be its victim or its leader?"

          


          


          Privatization and the rise of "the oligarchs"


          


          Following the collapse of the Soviet Union, Yeltsin promoted privatization as a way of spreading ownership of shares in former state enterprises as widely as possible to create political support for his economic reforms. In the West, privatization was viewed as the key to the transition from communism in Eastern Europe, ensuring a quick dismantling of the Soviet-era command economy to make way for 'free market reforms.' In the early 1990s, Anatoly Chubais, Yeltsin's deputy for economic policy, emerged as a leading advocate of privatization in Russia.


          In late 1992, Yeltsin launched a program of free vouchers as a way to give mass privatization a jump-start. Under the program, all Russian citizens were issued vouchers, each with a nominal value of around 10,000 rubles, for purchase of shares of select state enterprises. Although each citizen initially received a voucher of equal face value, within months most of them converged in the hands of intermediaries who were ready to buy them for cash right away.


          In 1995, as Yeltsin struggled to finance Russia's growing foreign debt and gain support from the Russian business elite for his bid in the spring 1996 presidential elections, the Russian president prepared for a new wave of privatization offering stock shares in some of Russia's most valuable state enterprises in exchange for bank loans. The program was promoted as a way of simultaneously speeding up privatization and ensuring the government a much-needed infusion of cash for its operating needs.


          However, the deals were effectively giveaways of valuable state assets to a small group of tycoons in finance, industry, energy, telecommunications, and the media who came to be known as " oligarchs" in the mid-1990s. By summer 1996, substantial ownership shares over major firms were acquired at very low prices by a handful of people. Boris Berezovsky, who controlled major stakes in several banks and the national media, emerged as one of Yeltsin's most prominent backers. Along with Berezovsky, Mikhail Khodorkovsky, Vladimir Potanin, Vladimir Bogdanov, Rem Viakhirev, Vagit Alekperov, Alexander Smolensky, Victor Vekselberg, Mikhail Fridman and a few years later Roman Abramovich, were habitually mentioned in the media as Russia's oligarchs.


          


          The Yeltsin/Senator Helms interchange


          On December 5, 1991, Senator Jesse Helms, ranking member of the Minority Staff of the U.S. Senate Committee on Foreign Relations, wrote to Boris Yeltsin concerning U.S. servicemen who were POWs or MIAs. "The status of thousands and thousands of American servicemen who are held by Soviet and other Communist forces, and who were never repatriated after every major war this century, is of grave concern to the American people." Yeltsin would ultimately respond with a statement made on June 15, 1992, while being interviewed aboard his presidential jet on his way to the United States, "Our archives have shown that it is true  some of them were transferred to the territory of the U.S.S.R. and were kept in labor camps... We can only surmise that some of them may still be alive." On December 10, 1991, just five days after Senator Helms had written Yeltsin concerning American servicemen, he again wrote to Yeltsin, this time concerning KAL 007. "One of the greatest tragedies of the Cold War was the shoot-down of the Korean Airlines Flight 007 by the Armed Forces of what was then the Soviet Union on September 1, 1983. . . The KAL-007 tragedy was one of the most tense incidences of the entire Cold War. However, now that relations between our two nations have improved substantially, I believe that it is time to resolve the mysteries surrounding this event. Clearing the air on this issue could help further to improve relations ." In March of 1992, Yeltsin would hand over KAL 007's Black Box without its tapes to Korean President Roh Tae-Woo at the end of the plenary session of the Korean National Assembly with this statement, "We apologize for the tragedy and are trying to settle some unsolved issues." Yeltsin would ultimately respond on January 8, 1992 by handing over to the International Civil Aviation Organization (ICAO) of the United Nations what the Russians had for so many years denied possessing: the tapes of the KAL 007's "Black Box" (its Digital Flight Data Recorder and Cockpit Voice Recorder) .This openness on the part of Yeltsin concerning POW/MIA and KAL 007 matters, may also have signaled readiness to a more general openness to the west as did, in the same 1992 time frame -the "window of opportunity", his admission that the April 2, 1979 anthrax outbreak at Sverdlovsk, about 850miles (1,368km) east of Moscow, in which 94 people were affected, with 64 of these dying, had not been the result of contaminated meat, as the Russian government had previously maintained, but had been caused as a result of a mishap at a biological warfare, military facility.
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          1996 presidential election


          In February 1996, Yeltsin announced that he would seek a second term in the spring 1996 Russian presidential election. The announcement followed weeks of speculation that Yeltsin was at the end of his political career because of his health problems and growing unpopularity in Russia. At the time Yeltsin was recuperating from a series of heart attacks. Domestic and international observers also noted his occasionally erratic behaviour. When campaigning opened at the beginning of 1996, Yeltsin's popularity was close to zero. Meanwhile, the opposition Communist Party of the Russian Federation had already gained ground in parliamentary voting on 17 December 1995, and its candidate, Gennady Zyuganov, had a strong grass roots organization, especially in the rural areas and small towns, and appealed effectively to memories of the old days of Soviet prestige on the international stage and the socialist domestic order.


          Panic struck the Yeltsin team when opinion polls suggested that the ailing president could not win; some members of his entourage urged him to cancel presidential elections and effectively rule as dictator from then on. Instead, Yeltsin changed his campaign team, assigning a key role to his daughter, Tatyana Dyachenko, and appointing Chubais as campaign manager. Chubais, acting as both Yeltsin's campaign manager and adviser on Russia's privatisation programme, used his control of the privatisation programme as an instrument of Yeltsin's reelection campaign.


          In the spring of 1996, Chubais and Yeltsin recruited a team of a handful of financial and media oligarchs to bankroll the Yeltsin campaign and guaranteed favorable media coverage the president on national television and in leading newspapers. In return, Chubais allowed well-connected Russian business leaders to acquire majority stakes in some of Russia's most valuable state-owned assets. The media painted a picture of a fateful choice for Russia, between Yeltsin and a "return to totalitarianism." The oligarchs even played up the threat of civil war if a Communist were elected president.


          Yeltsin campaigned energetically, dispelling concerns about his health, and maintained a high media profile. To boost his popularity, Yeltsin promised to abandon some his more unpopular economic reforms, boost welfare spending, end the war in Chechnya, and pay wage and pension arrears. Yeltsin's campaign also got a boost from the announcement of a $10 billion loan to the Russian government from the International Monetary Fund.


          Zyuganov, who lacked Yeltsin's resources and financial backing, saw his strong initial lead whittle away. After the first round on June 16 Yeltsin appointed a highly popular candidate Alexander Lebed, who came in third in the first round, Secretary of the Security Council of Russia, sacked at the latter's behest defence minister Pavel Grachev and on June 20 sacked a number of his siloviki, one of them being his chief of presidential security Alexander Korzhakov, viewed by many as Yeltsin's minence grise.


          In the run-off on July 3, with a turnout of 68.9%, Yeltsin won 53.8% of the vote and Zyuganov 40.3%, with the rest (5.9%) voting " against all".


          In his second term, Yeltsin was unable to follow through on most of his campaign promises, except for ending the Chechen war, which was halted for most of the period.


          


          Yeltsin's second term
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          In July 1996, Yeltsin was re-elected as president with financial support from influential business oligarchs who owed their wealth to their connections with Yeltsin's administration. Despite only gaining 35% of the first round vote in the 1996 elections, Yeltsin defeated his communist rival Gennady Zyuganov with 54% in the runoff election. Later that year, Yeltsin underwent heart bypass surgery and remained in the hospital for months.


          During Yeltsin's presidency, Russia received US$ 40 billion in funds from the IMF and other international lending organizations. However, his opponents allege that most of these funds were stolen by people from Yeltsin's circle and placed in foreign banks.


          In 1998, a political and economic crisis emerged when Yeltsin's government defaulted on its debts, causing financial markets to panic and the ruble, to collapse in the 1998 financial crisis.


          During the 1999 Kosovo war, Yeltsin strongly opposed the NATO military campaign against Yugoslavia, and warned of possible Russian intervention if NATO deployed ground troops to Kosovo. In televised comments he stated: "I told NATO, the Americans, the Germans: Don't push us toward military action. Otherwise there will be a European war for sure and possibly world war."


          On May 15, 1999, Yeltsin survived another attempt of impeachment, this time by the democratic and communist opposition in the State Duma. He was charged with several unconstitutional activities, including the signing of the Belavezha Accords, dissolving the Soviet Union in December 1991, the coup-d'tat in October 1993, and initiating the war in Chechnya in 1994. None of these charges received the two-thirds majority of the Duma which was required to initiate the process of impeachment of the president.


          On August 9, 1999 Yeltsin fired his prime minister, Sergei Stepashin, and for the fourth time, fired his entire cabinet. In Stepashin's place he appointed Vladimir Putin, relatively unknown at that time, and announced his wish to see Putin as his successor.


          In late 1999 Yeltsin and President Clinton openly disagreed on the war in Chechnya. At the November meeting of the Organization for Security and Cooperation in Europe, Clinton pointed his finger at Yeltsin and demanded he halt bombing attacks that had resulted in many civilian casualties. Yeltsin immediately left the conference.


          In December while visiting China to seek support on Chechnya, Yeltsin replied to Clintons criticism of a Russian ultimatum to citizens of Grozney. He bluntly pronounced: "Yesterday, Clinton permitted himself to put pressure on Russia. It seems he has for a minute, for a second, for half a minute, forgotten that Russia has a full arsenal of nuclear weapons. He has forgotten about that." Clinton dismissed Yeltsin's comments stating: "I didn't think he'd forgotten that America was a great power when he disagreed with what I did in Kosovo." It fell to Vladimir Putin to downplay Yeltsin's comments and present reassurances about U.S. and Russian relations.


          


          Resignation


          On 31 December 1999, in a surprise announcement aired at 12:00 noon on Russian television and taped in the morning of the same day, Yeltsin said he had resigned and Prime Minister Vladimir Putin had taken over as acting president, with elections due to take place on 26 March 2000. Yeltsin asked for forgiveness for what he acknowledged were errors of his rule, and said Russia needed to enter the new century with new political leaders. Yeltsin said: "I want to beg forgiveness for your dreams that never came true. And also I would like to beg forgiveness not to have justified your hopes."


          


          Alleged alcoholism and neurological disorder


          According to numerous reports, Yeltsin struggled with alcoholism. The subject made headlines abroad during Yeltsin's visit to the U.S. in 1989 for a series of lectures on social and political life in the Soviet Union. That trip was described by a scandalous publication in the Italian newspaper La Repubblica. The article reported that Yeltsin often appeared drunk in public. The article was reprinted by Pravda. Yeltsin's alleged alcoholism was also the subject of media discussion following his meeting with U.S. Deputy Secretary of State Strobe Talbott following Clinton's inauguration in 1993 and after his flight stop-over at Shannon Airport, Ireland in September 1994 when the waiting Irish Taoiseach (prime minister) Albert Reynolds was told that Yeltsin was unwell and would not be leaving the aircraft.


          According to former Deputy Prime Minister of Russia Boris Nemtsov, the bizarre behaviour of Yeltsin resulted from "strong drugs" given to him by Kremlin's doctors, which were incompatible even with a small amount of alcohol. This was discussed by journalist Yelena Tregubova from the "Kremlin's pool" in connection with an episode during Yeltsin's visit to Stockholm in 1997 when Yeltsin suddenly started talking nonsense, lost his balance, and almost fell down on the podium after drinking a single glass of Champagne Similarly, Yeltsin made a hasty withdrawal from the funeral of Hussein of Jordan in February 1999. (Russian: Елена Трегубова. Байки кремлевского диггера., Mосква., Ad Marginem, 2003 ISBN 5-93321-073-0 Full text in Russian. German translation.


          After Yeltsin's death, a Dutch neurosurgeon revealed that his team was secretly flown to Moscow to operate on Yeltsin in 1999. Yeltsin suffered from an unspecified neurological disorder that affected his sense of balance, causing him to wobble as if in a drunken state; the goal of the operation was to reduce the pain.


          


          Life after resignation


          Yeltsin's personal and health problems received a great deal of attention in the global press. As the years went on, he was often viewed as an increasingly unstable leader, rather than the inspiring figure he was once seen as. The possibility that he might die in office was often discussed. Starting in the last years of his presidential term, Yeltsin's primary residence was the Gorki-9 presidential dacha west of Moscow. He made frequent stays at the nearby government sanatorium in Barvikha.


          Yeltsin maintained a low profile after his resignation, making almost no public statements or appearances. However, on 13 September 2004, following the Beslan school hostage crisis and nearly-concurrent terrorist attacks in Moscow, Putin launched an initiative to replace the election of regional governors with a system whereby they would be directly appointed by the president and approved by regional legislatures. Yeltsin, together with Mikhail Gorbachev, publicly criticized Putin's plan as a step away from democracy in Russia and a return to the centrally-run political apparatus of the Soviet era.


          In September 2005, Yeltsin underwent a hip operation in Moscow after breaking his femur in a fall while vacationing on the Italian island of Sardinia.


          On February 1, 2006, Yeltsin celebrated his 75th birthday. He used this occasion as an opportunity to criticize a "monopolistic" U.S. foreign policy, and to state that Vladimir Putin was the right choice for Russia. He also disputed accusations of corruption and the term "Family."


          


          Passion for tennis


          Yeltsin also used his retirement to pursue his considerable love of tennis. He was a frequent fixture at tournaments held in Russia, notably Russian Davis Cup and Federation Cup team events. Far from a passive supporter like many VIPs who attend sports events, Yeltsin gained a reputation as an animated fan, cheering and jumping in support of the Russians. When the Russian men won the Davis Cup in 2002 and 2006 Yeltsin descended the stands to celebrate with the players, group hugging the team.


          Following his death in April 2007, his widow, Naina, attended in Yeltsin's place the final of that year's Federation Cup, in which Russia's women comprehensively beat Italy.


          


          Death
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          Boris Yeltsin died of congestive heart failure on April 23, 2007 at the age of 76.. According to experts quoted by Komsomolskaya Pravda, the onset of Yeltsin's condition was due to his visit to Jordan between March 25 and April 2. He was buried in the Novodevichy Cemetery on April 25, 2007 , following a period during which his body had lain in state in the Cathedral of Christ the Saviour in Moscow. Yeltsin is the first Russian statesman in 113 years to be buried in a church ceremony, after Emperor Alexander III.


          President Putin declared the day of his funeral a national day of mourning, with flags flown at half-staff and all entertainment programs suspended for the day.


          Yeltsin is survived by his wife, Naina Iosifovna Yeltsina, whom he married in 1956, and their two daughters Yelena and Tatyana, born in 1957 and 1959 respectively.


          


          Reaction


          [image: Flag of Russia]RussiaRussian president Vladimir Putin said, declaring April 25, 2007, a day of national mourning, that:


          
            Yeltsin's "presidency has inscribed him forever in Russian and in world history." ... "A new democratic Russia was born during his time: a free, open and peaceful country. A state in which the power truly does belong to the people." ... "the first President of Russias strength consisted in the mass support of Russian citizens for his ideas and aspirations. Thanks to the will and direct initiative of President Boris Yeltsin a new constitution, one which declared human rights a supreme value, was adopted. It gave people the opportunity to freely express their thoughts, to freely choose power in Russia, to realise their creative and entrepreneurial plans. This Constitution permitted us to begin building a truly effective Federation." ... "We knew (Yeltsin) as a brave and a warm-hearted, spiritual person. He was an upstanding and courageous national leader. And he was always very honest and frank while defending his position." ... "(Yeltsin) assumed full responsibility for everything he called for, for everything he aspired to. For everything he tried to do and did do for the sake of Russia, for the sake of millions of Russians. And he invariably took upon himself, let it in his heart, all the trials and tribulations of Russia, peoples difficulties and problems."

          


          [image: Flag of Russia]RussiaShortly after the news broke, former Soviet leader Mikhail Gorbachev issued a statement, saying:


          
            "I offer my deepest condolences to the family of a man on whose shoulders rested many great deeds for the good of the country and serious mistakesa tragic fate".

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Boris_Yeltsin"
          


          

        

      

    


    


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

  


  
    
      
        

        Born in the U.S.A.


        
          

          
            
              	Born in the U.S.A.
            


            
              	[image: Born in the U.S.A. cover]
            


            
              	Studio album by Bruce Springsteen
            


            
              	Released

              	June 4, 1984
            


            
              	Recorded

              	January 1982  February 1984 at The Power Station and The Hit Factory in New York
            


            
              	Genre

              	Rock
            


            
              	Length

              	46:25
            


            
              	Label

              	Columbia
            


            
              	Producer

              	Jon Landau, Chuck Plotkin, Bruce Springsteen, Steve Van Zandt
            


            
              	Professional reviews
            


            
              	
                
                  	All Music Guide [image: 5/5 stars] link

                

              
            


            
              	Bruce Springsteen chronology
            


            
              	
                
                  
                    	Nebraska

                    (1982)

                    	Born in the U.S.A.

                    (1984)

                    	Live/1975-85

                    (1986)
                  

                

              
            


            
              	Bruce Springsteen and the E Street Band chronology
            


            
              	
                
                  
                    	The River

                    (1980)

                    	Born in the U.S.A.

                    (1984)

                    	Live/1975-85

                    (1986)
                  

                

              
            


            
              	Singles from Born in the U.S.A.
            


            
              	
                
                  	" Dancing in the Dark"

                  Released: May 1984


                  	" Cover Me"

                  Released: July 1984


                  	" Born in the U.S.A."

                  Released: October 1984


                  	" I'm on Fire"

                  Released: February 1985


                  	" Glory Days"

                  Released: May 1985


                  	" I'm Goin' Down"

                  Released: September 1985


                  	" My Hometown"

                  Released: November 1985

                

              
            

          


          Born in the U.S.A. is the seventh studio album by Bruce Springsteen, released in 1984 (see 1984 in music).


          In contrast to his previous album, the critical favorite Nebraska, Born in the U.S.A. featured anthemic, radio-friendly arrangements and 1980s production incorporating Springsteen's first use of synthesizers. The album reached Number One on Billboard's 200 Chart on July 7, 1984 where it stayed until August 4. It spawned a record-tying seven Top 10 hit singles in the United States, and is by far the best-selling album of Springsteen's career with over 15 million copies sold in the U.S. alone. It was also a critical success, being voted as the best album of the year in The Village Voice's Pazz & Jop critics poll. In 2003, the album was ranked number 85 on Rolling Stone magazine's list of the 500 greatest albums of all time. In 1989, it was rated #6 on Rolling Stone magazine's list of the The 100 Greatest Albums of the 80's.


          Born in the U.S.A. became the first compact disc manufactured in the United States for commercial release, when CBS Records opened its CD manufacturing plant in Terre Haute, Indiana in 1984. Discs previously had been imported from Japan.


          


          History


          " Dancing in the Dark" was Springsteen's biggest hit single, reaching #2 on the Billboard Hot 100. (It was kept out of the top spot by Prince's " When Doves Cry".) The song featured up-tempo synthesizer riffs and noticeable syncopation, both a first for Springsteen. A dance-oriented remix was even made for it, by Arthur Baker. Springsteen pulls a young, short-haired Courteney Cox onstage in a Brian De Palma-directed music video for the track. The video helped launch the actress's career.


          " Cover Me" was a dance track originally intended for Donna Summer. " My Hometown" is based on 1960s racial and economic tensions in Springsteen's hometown of Freehold. " No Surrender" and "Bobby Jean" reflected in part the departure of Steven Van Zandt from The E Street Band.


          In all there were seven top 10 hit singles from this album, tying the record for most hit singles from an album also held by Michael Jackson's Thriller and Janet Jackson's Rhythm Nation 1814.


          The title track, " Born in the U.S.A.", a stinging tale of the hardships suffered by returning Vietnam veterans, is one of Springsteen's best known songs, and has accumulated a considerable amount of folklore. The song's anthemic feel (and the music video, which featured scenes of waving flags and pastoral American communities reminiscent of a political campaign ad) led to widespread misinterpretation of the track's meaning. (A darker, acoustic version of the song appears on the Springsteen collection "Tracks," and is sometimes performed live.) Springsteen was praised by President Reagan as a great patriot; several days later at a concert, Springsteen introduced the track "Johnny 99" (about a laid-off factory worker who kills a store clerk and is sentenced to 99 years) by saying that he didn't think Reagan had heard this song.


          The album was followed by the massive Born in the U.S.A. Tour.


          In 2004, Senator John Kerry used "No Surrender" as his campaign theme song during his 2004 presidential campaign. Springsteen performed the song at several Kerry rallies during the campaign.


          


          Track listing


          All songs written by Bruce Springsteen.


          
            	" Born in the U.S.A."  4:39


            	" Cover Me"  3:27


            	"Darlington County"  4:48


            	"Working on the Highway"  3:11


            	" Downbound Train"  3:35


            	" I'm on Fire"  2:37


            	" No Surrender"  4:00


            	"Bobby Jean"  3:46


            	" I'm Goin' Down"  3:29


            	" Glory Days"  4:15


            	" Dancing in the Dark"  4:00


            	" My Hometown"  4:34

          


          


          Personnel


          


          The E Street Band


          
            	Roy Bittan  synthesizer, piano, background vocals


            	Clarence Clemons  saxophone, percussion, background vocals


            	Danny Federici  organ, glockenspiel, piano on "Born in the U.S.A."


            	Bruce Springsteen  guitar, vocals


            	Garry Tallent  bass guitar, background vocals


            	Steven Van Zandt  guitar, mandolin, harmony vocals


            	Max Weinberg  drums, background vocals

          


          


          Additional musicians


          
            	Richie "La Bamba" Rosenberg  background vocals on "Cover Me" and "No Surrender"


            	Ruth Davis, married to Bruce Jackson, the sound engineer  background vocals on "My Hometown"

          


          


          Production


          
            	Bob Clearmountain  mixing


            	John Davenport  assistant engineer


            	Jeff Hendrickson  assistant engineer


            	Andrea Klein  art direction, design, cover design


            	Bruce Lampcov  assistant engineer


            	Annie Leibovitz  photography


            	Bob Ludwig  mastering


            	Bill Scheniman  engineer


            	Toby Scott  engineer


            	Billy Straus  assistant engineer


            	Zoe Yanakis  assistant engineer

          


          


          Charts


          


          Album


          
            
              	Year

              	Chart

              	Position
            


            
              	1984

              	Billboard 200

              	1
            

          


          


          Singles


          
            
              	Year

              	Single

              	Chart

              	Position
            


            
              	1984

              	"Dancing in the Dark"

              	Hot Dance Music/Club Play

              	7
            


            
              	1984

              	"Dancing in the Dark"

              	Mainstream Rock Tracks

              	1
            


            
              	1984

              	"Dancing in the Dark"

              	The Billboard Hot 100

              	2
            


            
              	1984

              	"Cover Me"

              	Hot Dance Music/Club Play

              	11
            


            
              	1984

              	"Cover Me"

              	Mainstream Rock Tracks

              	3
            


            
              	1984

              	"Cover Me"

              	The Billboard Hot 100

              	7
            


            
              	1984

              	"Born in the U.S.A."

              	Mainstream Rock Tracks

              	8
            


            
              	1984

              	"Born in the U.S.A."

              	The Billboard Hot 100

              	9
            


            
              	1985

              	"I'm on Fire"

              	Adult Contemporary

              	6
            


            
              	1985

              	"I'm on Fire"

              	Mainstream Rock Tracks

              	4
            


            
              	1985

              	"I'm on Fire"

              	The Billboard Hot 100

              	6
            


            
              	1985

              	"Glory Days"

              	Mainstream Rock Tracks

              	3
            


            
              	1985

              	"Glory Days"

              	The Billboard Hot 100

              	5
            


            
              	1985

              	"I'm Goin' Down"

              	Mainstream Rock Tracks

              	9
            


            
              	1985

              	"I'm Goin' Down"

              	The Billboard Hot 100

              	9
            


            
              	1985

              	"My Hometown"

              	Adult Contemporary

              	1
            


            
              	1985

              	"My Hometown"

              	Mainstream Rock Tracks

              	6
            


            
              	1985

              	"My Hometown"

              	The Billboard Hot 100

              	6
            

          


          


          Non-single tracks


          
            
              	Year

              	Single

              	Chart

              	Position
            


            
              	1984

              	"No Surrender"

              	Mainstream Rock Tracks

              	40
            

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Born_in_the_U.S.A."
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              	General
            


            
              	Name, symbol, number

              	boron, B, 5
            


            
              	Chemical series

              	metalloids
            


            
              	Group, period, block

              	13, 2, p
            


            
              	Appearance

              	black/brown

              [image: ]
            


            
              	Standard atomic weight

              	10.811 (7)gmol1
            


            
              	Electron configuration

              	1s2 2s2 2p1
            


            
              	Electrons per shell

              	2, 3
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	2.34 gcm3
            


            
              	Liquid density at m.p.

              	2.08 gcm3
            


            
              	Melting point

              	2349 K

              (2076 C, 3769 F)
            


            
              	Boiling point

              	4200 K

              (3927  C, 7101  F)
            


            
              	Heat of fusion

              	50.2 kJmol1
            


            
              	Heat of vaporization

              	480 kJmol1
            


            
              	Specific heat capacity

              	(25 C) 11.087 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P/Pa

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T/K

                    	2348

                    	2562

                    	2822

                    	3141

                    	3545

                    	4072
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	rhombohedral
            


            
              	Oxidation states

              	4, 3, 1

              (mildly acidic oxide)
            


            
              	Electronegativity

              	2.04 (Pauling scale)
            


            
              	Ionization energies

              ( more)

              	1st: 800.6 kJmol1
            


            
              	2nd: 2427.1 kJmol1
            


            
              	3rd: 3659.7 kJmol1
            


            
              	Atomic radius

              	85 pm
            


            
              	Atomic radius (calc.)

              	87 pm
            


            
              	Covalent radius

              	82 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	nonmagnetic
            


            
              	Electrical resistivity

              	(20C) 1.5104m
            


            
              	Thermal conductivity

              	(300 K) 27.4Wm1K1
            


            
              	Thermal expansion

              	(25 C) 57 mm1K1
            


            
              	Speed of sound (thin rod)

              	(20 C) 16200 m/s
            


            
              	Bulk modulus

              	( form) 185 GPa
            


            
              	Mohs hardness

              	9.3
            


            
              	Vickers hardness

              	49000 MPa
            


            
              	CAS registry number

              	7440-42-8
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of boron
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	10B

                    	18.8%*

                    	10B is stable with 5 neutrons
                  


                  
                    	11B

                    	81.2%*

                    	11B is stable with 6 neutrons
                  


                  
                    	*Boron-10 content may be as low as 19.1% and as

                    high as 20.3% in natural samples. Boron-11 is

                    the remainder in such cases.
                  

                

              
            


            
              	References
            


            
              	
            

          


          Boron (pronounced /ˈbɔərɒn/) is a chemical element with atomic number 5 and the chemical symbol B. Boron is a trivalent nonmetallic element which occurs abundantly in the evaporite ores borax and ulexite. Boron is never found as a free element in nature.


          Several allotropes of boron exist; amorphous boron is a brown powder, though crystalline boron is black, hard (9.3 on Mohs' scale), and a weak conductor at room temperature. Elemental boron is used as a dopant in the semiconductor industry, while boron compounds play important roles as light structural materials, nontoxic insecticides and preservatives, and reagents for chemical synthesis.


          Boron is an essential plant nutrient, although higher soil concentrations of boron may also be toxic to plants. As an ultratrace element, boron is necessary for the optimal health of rats and presumably other mammals, though its physiological role in animals is poorly understood.


          


          Characteristics


          Brown amorphous boron is a product of certain chemical reactions. It contains boron atoms randomly bonded to each other without long range order.


          Crystalline boron, a very hard black material with a high melting point, exists in many polymorphs. Two rhombohedral forms, -boron and -boron containing 12 and 106.7 atoms in the rhombohedral unit cell respectively, and 50-atom tetragonal boron are the three most characterised crystalline forms.


          Optical characteristics of crystalline/elemental boron include the transmittance of infrared light. At standard temperatures, elemental boron is a poor electrical conductor, but is a good electrical conductor at high temperatures.


          Chemically boron is electron-deficient, possessing a vacant p-orbital. It is an electrophile. Compounds of boron often behave as Lewis acids, readily bonding with electron-rich substances to compensate for boron's electron deficiency. The reactions of boron are dominated by such requirement for electrons. Also, boron is the least electronegative non-metal, meaning that it is usually oxidized (loses electrons) in reactions.


          Boron is also similar to carbon with its capability to form stable covalently bonded molecular networks. Boron is also used for heat resistant alloys. Boron forms a polyatomic B(II), such as B2F4.


          


          Applications


          
            	In automobiles: it is proposed that by reacting water with elemental boron, hydrogen could be produced to be burnt in an internal combustion engine or fed to a fuel cell to generate electricity.

          


          [bookmark: 10B_and_11B_NMR_spectroscopy]


          10B and 11B NMR spectroscopy


          both 10B (18.8 percent) and 11B (81.2 percent) possess nuclear spin; that of boron-10 has a value of 3 and that of boron-11, 3/2. These isotopes are, therefore, of use in nuclear magnetic resonance spectroscopy; and spectrometers specially adapted to detecting the boron-11 nucleus are available commercially. The boron-10 and boron-11 nuclei also cause splitting in the resonances of attached nuclei.


          [bookmark: 10B_enriched_boron]


          10B enriched boron


          The 10B isotope is good at capturing thermal neutrons. Natural boron is about 20% 10B and 80%11B. The nuclear industry enriches natural boron to nearly pure 10B. The waste product, or depleted boron, is nearly pure 11B. 11B is a candidate as a fuel for aneutronic fusion and is used in the semiconductor industry. Enriched boron or 10B is used in both radiation shielding and in boron neutron capture therapy. In the later, a compound containing 10B is attached to a muscle near a tumor. The patient is then treated with a relatively low dose of thermal neutrons. This causes energetic and short range alpha radiation from the boron to bombard the tumor.


          
            [image: Neutron cross section of boron (Black is 10B and blue is 11B)]

            
              Neutron cross section of boron (Black is 10B and blue is 11B)
            

          


          In nuclear reactors, 10B is used for reactivity control and in emergency shutdown systems. It can serve either function in the form of borosilicate control rods or as boric acid. In pressurized water reactors, boric acid is added to the reactor coolant when the plant is shut down for refueling. It is then slowly filtered out over many months as fissile material is used up and the fuel becomes less reactive.


          In future manned interplanetary spacecraft, 10B has a theoretical role as structural material (as boron fibers or BN nanotube material) which also would serve a special role in the radiation shield. One of the difficulties in dealing with cosmic rays which are mostly high energy protons, is that some secondary radiation from interaction of cosmic rays and spacecraft structural materials, is in the form of high energy spallation neutrons. Such neutrons can be moderated by materials high in light elements such as structural polyethylene, but the moderated neutrons continue to be a radiation hazard unless actively absorbed in a way which dumps the absorption energy in the shielding, far away from biological systems. Among light elements that absorb thermal neutrons, 6Li and 10B appear as potential spacecraft structural materials able to do double duty in this regard.


          [bookmark: 11B_depleted_boron]


          11B depleted boron


          Cosmic radiation produces secondary neutrons when it hits spacecraft structures. Neutrons produce fission in 10B if it is present in the spacecraft's semiconductors. This produces a gamma ray, an alpha particle, and a lithium ion. The resultant fission products may then dump charge into nearby chip structures, causing data loss (bit flipping, or single event upset). In radiation hardened semiconductor designs, one measure is to use depleted boron which is greatly enriched in 11B and contains almost no 10B. 11B is largely immune to radiation damage. Depleted boron is a by-product of the nuclear industry.


          11B is also a candidate as a fuel for aneutronic fusion. When struck by a proton of about 500 Kev, it produces three alpha particles and 8.7 Mev of energy. Most other fusion reactions involving hydrogen and helium produce penetrating neutron radiation. This induces long term radioactivity in reactor structures and weakens them, as well as endangering operating personel. The alpha particles from 11B fusion can be turned directly into electric power and all radiation stops as soon as the reactor is turned off.


          


          Market trend


          Estimated global consumption of boron rose to a record 1.8 million tonnes of B2O3 in 2005 following a period of strong growth in demand from Asia, Europe and North America. Boron mining and refining capacities are considered to be adequate to meet expected levels of growth through the next decade. The form in which boron is consumed has changed in recent years. The use of beneficiated ores like colemanite has declined following concerns over arsenic content. Consumers have moved towards the use of refined borates or boric acid that have a lower pollutant content. The average cost of crystalline boron is $5/g.


          Increasing demand for boric acid has led a number of producers to invest in additional capacity. Eti Mine opened a new 100,000 tonnes per year capacity boric acid plant at Emet in 2003. Rio Tinto increased the capacity of its Boron plant from 260,000 tonnes per year in 2003 to 310,000 tonnes per year by May 2005, with plans to grow this to 366,000 tonnes per year in 2006.


          Chinese boron producers have been unable to meet rapidly growing demand for high quality borates. This has led to imports of disodium tetraborate growing by a hundredfold between 2000 and 2005 and boric acid imports increasing by 28% per year over the same period.


          The rise in global demand has been driven by high rates of growth in fibreglass and borosilicate production. A rapid increase in the manufacture of reinforcement-grade fiberglass in Asia with a consequent increase in demand for borates has offset the development of boron-free reinforcement-grade fiberglass in Europe and the USA. The recent rises in energy prices can be expected to lead to greater use of insulation-grade fibreglass, with consequent growth in the use of boron.


          Roskill Consulting Group forecasts that world demand for boron will grow by 3.4% per year to reach 21 million tonnes by 2010. The highest growth in demand is expected to be in Asia where demand could rise by an average 5.7% per year.


          


          Boron compounds


          


          The most economically important compounds of boron


          
            	Sodium tetraborate pentahydrate (Na2B4O7  5H2O), which is used in large amounts in making insulating fibreglass and sodium perborate bleach,


            	Orthoboric acid (H3BO3) or boric acid, used in the production of textile fibreglass and flat panel displays or eye drops, among many uses, and


            	Sodium tetraborate decahydrate (Na2B4O7  10H2O) or borax, used in the production of adhesives, in anti-corrosion systems and many other uses.


            	Boron nitride is a material in which the extra electron of nitrogen (with respect to carbon) in some ways compensates for boron's deficiency of an electron.


            	Boron reacts with ammonia at high temperatures to give a compound called borazole (B3N3H6), also known as inorganic benzene.

          


          


          Of the several hundred uses of boron compounds, especially notable uses


          
            	Boron is an essential plant micronutrient.


            	Because of its distinctive green flame, amorphous boron is used in pyrotechnic flares.


            	Boric acid is an important compound used in textile products.


            	Boric acid is also traditionally used as an insecticide, notably against ants, fleas, and cockroaches.


            	Borax is sometimes found in laundry detergent.


            	Boron filaments are high-strength, lightweight materials that are chiefly used for advanced aerospace structures as a component of composite materials, as well as limited production consumer and sporting goods such as golf clubs and fishing rods.


            	Boron is used as a melting point depressant in nickel-chromium braze alloys.


            	Boron slurry is used as an energetic material with very high energy density like rocket fuels and jet engines.


            	Boron compounds show promise in treating arthritis.

          


          


          Hardest boron compound


          The hardest Boron compound is created synthetically. Rhenium diboride (ReB2) can actually scratch diamond, giving it a higher than 10 rank in the Mohs scale of mineral hardness and making it one of the three hardest known substances - the other two being ultrahard fullerite and aggregated diamond nanorods.


          


          History


          Compounds of boron (Arabic Buraq from Persian Burah from Turkish Bor) have been known of for thousands of years. In early Egypt, mummification depended upon an ore known as natron, which contained borates as well as some other common salts. Borax glazes were used in China from 300 AD, and boron compounds were used in glassmaking in ancient Rome.


          The element was not isolated until 1808 by Sir Humphry Davy, Joseph Louis Gay-Lussac, and Louis Jacques Thnard, to about 50 percent purity, by the reduction of boric acid with sodium or magnesium. These men did not recognize the substance as an element. It was Jns Jakob Berzelius in 1824 who identified boron as an element. The first pure boron was produced by the American chemist W. Weintraub in 1909, although this is disputed by some researchers.


          


          Occurrence


          Turkey and the United States are the world's largest producers of boron. Turkey has almost 72% of the worlds boron potential and boron reserves. Boron does not appear in nature in elemental form but is found combined in borax, boric acid, colemanite, kernite, ulexite and borates. Boric acid is sometimes found in volcanic spring waters. Ulexite is a borate mineral that naturally has properties of fibre optics.


          
            [image: Borax crystals]

            
              Borax crystals
            

          


          Economically important sources are from the ore rasorite (kernite) and tincal (borax ore) which are both found in the Mojave Desert of California, with borax being the most important source there. The largest borax deposits are found in Central and Western Turkey including the provinces of Eskişehir, Ktahya and Balıkesir.


          


          Commercial production of the free element


          Pure elemental boron is not easy to prepare. The earliest methods used involve reduction of boric oxide with metals such as magnesium or aluminium. However the product is almost always contaminated with metal borides. (The reaction is quite spectacular though.) Pure boron can be prepared by reducing volatile boron halogenides with hydrogen at high temperatures. The highly pure boron, for the use in semiconductor industry, is produced by the decomposition of diborane at high temperatures and then further purified with the Czochralski process.


          


          Boron in biology


          A boron-containing natural antibiotic, boromycin, isolated from streptomyces, is known.


          Boron is an essential plant nutrient, required primarily for maintaining the integrity of cell walls. Conversely, high soil concentrations of > 1.0 ppm can cause marginal and tip necrosis in leaves as well as poor overall growth performance. Levels as low as 0.8 ppm can cause these same symptoms to appear in plants particularly sensitive to boron in the soil. Nearly all plants, even those somewhat tolerant of boron in the soil, will show at least some symptoms of boron toxicity when boron in the soil is greater than 1.8 ppm. When boron in the soil exceeds 2.0 ppm, few plants will perform well. Plants sensitive to boron in the soil may not survive. When boron levels in plant tissue exceed 200 ppm symptoms of boron toxicity are likely to appear.


          As an ultratrace element, boron is necessary for the optimal health of rats, although it is necessary in such small amounts that ultrapurified foods and dust filtration of air is necessary to show the effects of boron deficiency, which manefest as poor coat/hair quality. Presumably, boron is necessary to other mammals. No deficiency syndrome in humans has been described. Small amounts of boron occur widely in the diet, and the amounts needed in the diet would, by analogy with rodent studies, be very small. The exact physiological role of boron in the animal kingdom is poorly understood.


          Boron occurs in all foods produced from plants. Since 1989 its nutritional value has been argued. It is thought that boron plays several biochemical roles in animals, including humans. The U.S. Department of agriculture conducted an experiment in which postmenopausal women took 3 mg of boron a day. The results showed that supplemental boron reduced excretion of calcium by 44%, and activated estrogen and vitamin D. However, whether these effects were conventionally nutritional, or medicinal, could not be determined.


          The US National Institute of Health quotes this source:


          
            	Total daily boron intake in normal human diets ranges from 2.14.3 mg boron/kg body weight (bw)/day. "Total boron". Zook EG and Lehman J. J. Assoc. Off Agric. Chem. 48: 850-5 (1965).

          


          


          Analytical quantification


          For determination of boron content in food or materials the colorimetric curcumin method is used. Boron has to be transferred to boric acid or borates and on reaction with curcumin in acidic solution a red colored boron- chelate complex, rosocyanine, is formed.


          


          Isotopes


          Boron has two naturally-occurring and stable isotopes, 11B (80.1%) and 10B (19.9%). The mass difference results in a wide range of 11B values in natural waters, ranging from -16 to +59. There are 13 known isotopes of boron, the shortest-lived isotope is 7B which decays through proton emission and alpha decay. It has a half-life of 3.26500x10-22 s. Isotopic fractionation of boron is controlled by the exchange reactions of the boron species B(OH)3 and B(OH)4. Boron isotopes are also fractionated during mineral crystallization, during H2O phase changes in hydrothermal systems, and during hydrothermal alteration of rock. The latter effect species preferential removal of the 10B(OH)4 ion onto clays results in solutions enriched in 11B(OH)3 may be responsible for the large 11B enrichment in seawater relative to both oceanic crust and continental crust; this difference may act as an isotopic signature.


          The exotic 17B exhibits a Nuclear halo.


          


          Precautions


          Elemental boron is nontoxic and common boron compounds such as borates and boric acid have low toxicity (approximately similar to table salt with the lethal dose being 2 to 3 grams per kg) and therefore do not require special precautions while handling. Some of the more exotic boron hydrogen compounds, however, are toxic as well as highly flammable and do require special handling care.
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                    	Flag

                    	Coat of arms
                  

                

              
            


            
              	Motto:None
            


            
              	Anthem: Državna himna Bosne i Hercegovine
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                  Location of Bosnia and Herzegovina(orange)

                  on the European continent(white)  [ Legend]

                

              
            


            
              	Capital

              (and largest city)

              	Sarajevo

            


            
              	Official languages

              	Bosnian, Croatian and Serbian
            


            
              	Demonym

              	Serbs, Croats, Bosniaks
            


            
              	Government

              	Parliamentary democracy
            


            
              	-

              	Presidencymembers

              	Željko Komić1

              Neboja Radmanović2

              Haris Silajdžić3
            


            
              	-

              	Chairman of the

              Council of Ministers

              	Nikola pirić
            


            
              	-

              	HighRepresentative

              	Miroslav Lajčk4
            


            
              	Independence
            


            
              	-

              	Formed

              	29 August 1189
            


            
              	-

              	Kingdom established

              	26 October 1377
            


            
              	-

              	Independence lost

              to Ottoman Empire

              	1463
            


            
              	-

              	National Day

              	November 25, 1943
            


            
              	-

              	Independence from SFR Yugoslavia

              	March 1, 1992
            


            
              	-

              	Recognized

              	April 6, 1992
            


            
              	Area
            


            
              	-

              	Total

              	51,197km( 127th)

              19,767 sqmi
            


            
              	-

              	Water(%)

              	negligible
            


            
              	Population
            


            
              	-

              	2007estimate

              	3,935,000( 126th5)
            


            
              	-

              	1991census

              	4,377,053
            


            
              	-

              	Density

              	89/km( 116th5)

              230/sqmi
            


            
              	GDP( PPP)

              	Feb 2007estimate
            


            
              	-

              	Total

              	$42.998 billion ( IMF)( 94th)
            


            
              	-

              	Per capita

              	10,715 ( )( 77th)
            


            
              	GDP (nominal)

              	Feb 2007estimate
            


            
              	-

              	Total

              	$13.16 billion (IMF)
            


            
              	-

              	Per capita

              	$3,306 (IMF)
            


            
              	Gini(2001)

              	26.2(low)
            


            
              	HDI(2004)

              	▲ 0.803(high)( 66th)
            


            
              	Currency

              	Convertible mark ( BAM)
            


            
              	Time zone

              	CET ( UTC+1)
            


            
              	-

              	Summer( DST)

              	CEST( UTC+2)
            


            
              	Internet TLD

              	.ba
            


            
              	Calling code

              	+387
            


            
              	1

              	Curent presidency Chair; Croat.
            


            
              	2

              	Curent presidency member; Serb.
            


            
              	3

              	Curent presidency member; Bosniak.
            


            
              	4

              	Not a government member; The High Representative is an international civilian peace implementation overseer with full authority to dismiss elected and non-elected officials and inaugurate legislation
            


            
              	5

              	Rank based on 2007 UN estimate of de facto population.
            

          


          Bosnia and Herzegovina is a country on the Balkan peninsula of Southern Europe with an area of 51,280 square kilometres (19,741sq mi). The last official census in 1991 recorded 4.4 million people, which was prior to the 1992-1995 war, while an unofficial census in 1996 by UNHCR recorded a postwar population of 3.9 million. Its 2007 residential population is estimated at 4 million.


          Formerly one of the six federal units constituting the Socialist Federal Republic of Yugoslavia, Bosnia and Herzegovina gained its independence during the Yugoslav wars of the 1990s.


          The country is home to three ethnic " constituent peoples": Bosniaks, Serbs and Croats. Regardless of ethnicity, a citizen of Bosnia and Herzegovina is often identified in English as a Bosnian. In Bosnia however, the distinction between a Bosnian and a Herzegovinian is maintained as a regional, rather than an ethnic distinction. The country is politically decentralized and comprised of two governing entities, the Federation of Bosnia and Herzegovina and Republika Srpska, with District Brčko as a de facto third entity.


          Bordered by Croatia to the north, west and south, Serbia to the east, and Montenegro to the south, Bosnia and Herzegovina is mostly landlocked, except for 26 kilometres of the Adriatic Sea coastline, centered around the town of Neum. The interior of the country is mountainous in the centre and south, hilly in the northwest, and flat in the northeast. The nation's capital and largest city is Sarajevo, seated between several high mountains. Sarajevo was the host site of the 1984 Winter Olympic Games.


          The region of Bosnia is the largest geographic region of the modern state with moderate continental climate, marked by hot summers and cold, snowy winters. Smaller Herzegovina is the southern tip of the country, with Mediterranean climate and topography. Bosnia and Herzegovina's natural resources are abundant.


          


          Etymology


          
            [image: The Old Bridge in Mostar]

            
              The Old Bridge in Mostar
            

          


          The first preserved mention of the name "Bosnia" is in the De Administrando Imperio, a politico-geographical handbook written by Byzantine emperor Constantine VII in 958 as a component part of "Baptized Serbia," however, by this time Bosnia was mostly converted from their slavic manichaistic religion to Bogumilism (a christian sect that slavic Bulgarians spread to Bosnia). The exact meaning and origin of the word is somewhat cloudy. The name "Bosnia" most probably comes from the name of the Bosna river around which it has been historically based, which was recorded in the Roman Age under the name Bossina. More direct root of the river's names are unknown. Philologist Anton Mayer proposed a connection with the Indo-European root bos or bogh, meaning "running water". Certain Roman sources similarly mention Bathinus flumen, or the Illyrian word Bosona, both of which would mean "running water" as well. Other theories involve the rare Latin term Bosina, meaning boundary, and possible Slavic origins.


          The origins of the word Herzegovina can be identified with more precision and certainty. During the Early Middle Ages the region was known as Hum or Zahumlje, named after the Zachlumoi tribe of Slavs which inhabited it. In the 1440s, the region was ruled by powerful nobleman Stefan Vukčić Kosača. In a document sent to Friedrich III on January 20, 1448, Stefan Vukčić Kosača called himself Herzog of Saint Sava, lord of Hum and Primorje, great duke of the Bosnian kingdom (Herzog means duke in German) and so the lands he controlled would later become known as Herzog's lands or Herzegovina. The name Herzegovina was first included in the official name of the then Ottoman province in the mid-nineteenth century.


          On initial proclamation of independence in 1992 the country's official name was the Republic of Bosnia and Herzegovina but following the 1995 Dayton Agreement and the new constitution that came with it the name was officially changed to only Bosnia and Herzegovina.


          


          History


          


          Pre-Slavic period


          Bosnia has been inhabited at least since Neolithic times by Illyrian tribes. In the early Bronze Age, the Neolithic population was replaced by more warlike Indo-European tribes known as the Illyres or Illyrians. Celtic migrations in the fourth centuryBC and third centuryBC displaced many Illyrian tribes from their former lands, but some Celtic and Illyrian tribes mixed. Concrete historical evidence for this period is scarce, but overall it appears that the region was populated by a number of different peoples speaking distinct languages. Conflict between the Illyrians and Romans started in 229BC, but Rome would not complete its annexation of the region until AD9. In the Roman period, Latin-speaking settlers from all over the Roman empire settled among the Illyrians and Roman soldiers were encouraged to retire in the region.


          Some claim that Christianity arrived in the region by the end of the first century, but there are no artifacts or objects from the time testify to this. There were only two Roman Catholic churches in Bosnia-Herzegovina up until the occupation of Austro-Hungary, and no Serb Orthodox churches at all. However, the Fransciscans founded their permanent missions in Bosnia as early as the 11th century. The land originally was part of the Illyria up until the Roman occupation. Following the split of the Roman Empire between 337 and 395, Dalmatia and Pannonia became parts of the Western Roman Empire. Some claim that the region was conquered by the Ostrogoths in 455. It subsequently changed hands between the Alans and Huns. By the sixth century, Emperor Justinian had reconquered the area for the Byzantine Empire. The Slavs, a people from eastern Europe (now territory of Ukraine), were conquered by the Avars in the sixth century.


          


          Medieval Bosnia
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          Modern knowledge of the political situation in the west Balkans during the Dark Ages is patchy and confusing. Upon their arrival, the Slavs brought with them a tribal social structure, which probably fell apart and gave way to Feudalism only with Frankish penetration into the region in the late ninth century. It was also around this time that the south Slavs were Christianized. Bosnia, due to its geographic position and terrain, was probably one of the last areas to go through this process, which presumably originated from the urban centers along the Dalmatian coast. The principalities of Serbia and Croatia split control of Bosnia and Herzegovina in the ninth and tenth century, but by the High Middle Ages political circumstance led to the area being contested between the Kingdom of Hungary and the Byzantine Empire. Following another shift of power between the two in the early twelfth century, Bosnia found itself outside the control of both and emerged as an independent state under the rule of local bans.
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          The first notable Bosnian monarch, Ban Kulin, presided over nearly three decades of peace and stability during which he strengthened the country's economy through treaties with Dubrovnik and Venice. His rule also marked the start of a controversy with the Bosnian Church, an indigenous Christian sect considered heretical by both the Roman Catholic and Eastern Orthodox churches. In response to Hungarian attempts to use church politics regarding the issue as a way to reclaim sovereignty over Bosnia, Kulin held a council of local church leaders to renounce the heresy and embraced Catholicism in 1203. Despite this, Hungarian ambitions remained unchanged long after Kulin's death in 1204, waning only after an unsuccessful invasion in 1254.


          Bosnian history from then until the early fourteenth century was marked by the power struggle between the ubić and Kotromanić families. This conflict came to an end in 1322, when Stjepan II Kotromanić became ban. By the time of his death in 1353, he was successful in annexing territories to the north and west, as well as Zahumlje and parts of Dalmatia. He was succeeded by his nephew Tvrtko who, following a prolonged struggle with nobility and inter-family strife, gained full control of the country in 1367. Tvrtko crowned himself on 26 October 1377 as Stefan Tvrtko I by the mercy of God King of Serbs, Bosnia and the Seaside and the Western Lands.


          Historians considered that he was crowned in the Serbian Orthodox Mileeva monastery, even though there is no archeological evidences. Another possibility, advanced by P. Anđelić and based on archeological evidence, is that he was crowned in Mile near Visoko in the church which was built in time of Stephen II Kotromanić's reign, where he was also buried alongside his uncle Stjepan II. Following his death in 1391 however, Bosnia fell into a long period of decline. The Ottoman Empire had already started its conquest of Europe and posed a major threat to the Balkans throughout the first half of the fifteenth century. Finally, after decades of political and social instability, Bosnia officially fell in 1463. Herzegovina would follow in 1482, with a Hungarian-backed reinstated "Bosnian Kingdom" being the last to succumb in 1527.


          


          Ottoman era
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          The Ottoman conquest of Bosnia marked a new era in the country's history and introduced tremendous changes in the political and cultural landscape of the region. Although the kingdom had been crushed and its high nobility executed, the Ottomans nonetheless allowed for the preservation of Bosnia's identity by incorporating it as an integral province of the Ottoman Empire with its historical name and territorial integrity - a unique case among subjugated states in the Balkans. Within this sandžak (and eventual vilayet) of Bosnia, the Ottomans introduced a number of key changes in the territory's socio-political administration; including a new landholding system, a reorganization of administrative units, and a complex system of social differentiation by class and religious affiliation.


          The four centuries of Ottoman rule also had a drastic impact on Bosnia's population make-up, which changed several times as a result of the empire's conquests, frequent wars with European powers, migrations, and epidemics. A native Slavic-speaking Muslim community emerged and eventually became the largest of the ethno-religious groups (mainly as a result of a gradually rising number of conversions to Islam), while a significant number of Sephardi Jews arrived following their expulsion from Spain in the late fifteenth century. The Bosnian Christian communities also experienced major changes. The Bosnian Franciscans (and the Catholic population as a whole) were protected by official imperial decree. The Orthodox community in Bosnia, initially confined to Herzegovina and Podrinje, spread throughout the country during this period and went on to experience relative prosperity until the nineteenth century. Meanwhile, the schismatic Bosnian Church disappeared altogether.
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          As the Ottoman Empire thrived and expanded into Central Europe, Bosnia was relieved of the pressures of being a frontier province and experienced a prolonged period of general welfare and prosperity. A number of cities, such as Sarajevo and Mostar, were established and grew into major regional centers of trade and urban culture. Within these cities, various Sultans and governors financed the construction of many important works of Bosnian architecture (such as the Stari most and Gazi Husrev-beg's Mosque). Furthermore, numerous Bosnians played influential roles in the Ottoman Empire's cultural and political history during this time. Bosnian soldiers formed a large component of the Ottoman ranks in the battles of Mohcs and Krbava field, two decisive military victories, while numerous other Bosnians rose through the ranks of the Ottoman military bureaucracy to occupy the highest positions of power in the Empire, including admirals, generals, and grand viziers. Many Bosnians also made a lasting impression on Ottoman culture, emerging as mystics, scholars, and celebrated poets in the Turkish, Arabic, and Persian languages.


          However, by the late seventeenth century the Empire's military misfortunes caught up with the country, and the conclusion of the Great Turkish War with the treaty of Karlowitz in 1699 once again made Bosnia the Empire's westernmost province. The following hundred years were marked by further military failures, numerous revolts within Bosnia, and several outbursts of plague. The Porte's efforts at modernizing the Ottoman state were met with great hostility in Bosnia, where local aristocrats stood to lose much through the proposed reforms. This, combined with frustrations over political concessions to nascent Christian states in the east, culminated in a famous (albeit ultimately unsuccessful) revolt by Husein Gradačević in 1831. Related rebellions would be extinguished by 1850, but the situation continued to deteriorate. Later agrarian unrest eventually sparked the Herzegovinian rebellion, a widespread peasant uprising, in 1875. The conflict rapidly spread and came to involve several Balkan states and Great Powers, which eventually forced the Ottomans to cede administration of the country to Austria-Hungary through the treaty of Berlin in 1878.


          


          Austro-Hungarian rule
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          Though an Austro-Hungarian occupying force quickly subjugated initial armed resistance upon take-over, tensions remained in certain parts of the country (particularly Herzegovina) and a mass emigration of predominantly Muslim dissidents occurred. Some think that it was a planned Austro-Hungarian takeover of the land called Herzegovina because many Croats from Croatia were settled there. However, a state of relative stability was reached soon enough and Austro-Hungarian authorities were able to embark on a number of social and administrative reforms which intended to make Bosnia and Herzegovina into a "model colony". With the aim of establishing the province as a stable political model that would help dissipate rising South Slav nationalism, Habsburg rule did much to codify laws, to introduce new political practices, and generally to provide for modernization. The Austro-Hungarian empire built the three Roman Catholic churches in Sarajevo and these three churches are among the only 20 Catholic churches in the state of Bosnia. Although successful economically, Austro-Hungarian policy - which focused on advocating the ideal of a pluralist and multi-confessional Bosnian nation (largely favored by the Muslims) - failed to curb the rising tides of nationalism. The concept of Croat and Serb nationhood had already spread to Bosnia and Herzegovina's Catholics and Orthodox communities from neighboring Croatia and Serbia in the mid nineteenth century, and was too well-entrenched to allow for the wide-spread acceptance of a parallel idea of Bosnian nationhood. By the latter half of the 1910s, nationalism was an integral factor of Bosnian politics, with national political parties corresponding to the three groups dominating elections. The idea of a unified South Slavic state (typically expected to be spear-headed by independent Serbia) became a popular political ideology in the region at this time, including in Bosnia and Herzegovina. The Austro-Hungarian government's decision to formally annex Bosnia-Herzegovina in 1908 (see Bosnian Crisis) added to a sense of urgency among these nationalists. The political tensions caused by all this culminated on June 28, 1914, when Serb nationalist youth Gavrilo Princip assassinated the heir to the Austro-Hungarian throne, Archduke Franz Ferdinand, in Sarajevo; an event that proved to be the spark that set off World War I. Although some Bosnians died serving in the armies of the various warring states, Bosnia and Herzegovina itself managed to escape the conflict relatively unscathed.


          


          The first Yugoslavia
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          Following the war, Bosnia was incorporated into the South Slav kingdom of Serbs, Croats and Slovenes (soon renamed Yugoslavia). Political life in Bosnia at this time was marked by two major trends: social and economic unrest over property redistribution, and formation of several political parties that frequently changed coalitions and alliances with parties in other Yugoslav regions. The dominant ideological conflict of the Yugoslav state, between Croatian regionalism and Serbian centralization, was approached differently by Bosnia's major ethnic groups and was dependent on the overall political atmosphere. Even though there were over three million Bosnians in Yugoslavia, outnumbering Slovenes and Montenegrins combined, Bosnian nationhood was denied by the new Kingdom. Although the initial split of the country into 33 oblasts erased the presence of traditional geographic entities from the map, the efforts of Bosnian politicians such as Mehmed Spaho ensured that the six oblasts carved up from Bosnia and Herzegovina corresponded to the six sanjaks from Ottoman times and, thus, matched the country's traditional boundary as a whole.


          The establishment of the Kingdom of Yugoslavia in 1929, however, brought the redrawing of administrative regions into banates that purposely avoided all historical and ethnic lines, removing any trace of a Bosnian entity. Serbo-Croat tensions over the structuring of the Yugoslav state continued, with the concept of a separate Bosnian division receiving little or no consideration. The famous Cvetković- Maček agreement that created the Croatian banate in 1939 encouraged what was essentially a partition of Bosnia between Croatia and Serbia. However, outside political circumstances forced Yugoslav politicians to shift their attention to the rising threat posed by Adolf Hitler's Nazi Germany. Following a period that saw attempts at appeasement, the signing of the Tripartite Treaty, and a coup d'tat, Yugoslavia was finally invaded by Germany on April 6, 1941.


          


          World War II
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          Once the kingdom of Yugoslavia was conquered by Nazi forces in World War II, all of Bosnia was ceded to the Independent State of Croatia. The Nazi rule over Bosnia led to widespread persecution of Jewish, Serbian and Gypsy civilians. The Jewish population was nearly exterminated and roughly 700,000 Serbs died as a result of genocide perpetrated by the Croatian Ustasha. Many Serbs in the area took up arms and joined the Chetniks; a Serb nationalist and royalist resistance movement that conducted guerrilla warfare against the Nazis and the communist Partisans. The Chetniks received initial support from the UK and USA.


          Starting in 1941, Yugoslav communists under the leadership of Josip Broz Tito organized their own multi-ethnic resistance group, the partisans, who fought against both Axis and Chetnik forces. On November 25, 1943 the Anti-Fascist Council of National Liberation of Yugoslavia with Tito at its helm held a founding conference in Jajce where Bosnia and Herzegovina was reestablished as a republic within the Yugoslavian federation in its Habsburg borders. Military success eventually prompted the Allies to support the Partisans, but Josip Broz Tito declined their offer to help and relied on his own forces instead. Eventually the end of the war resulted in the establishment of the Socialist Federal Republic of Yugoslavia, with the constitution of 1946 officially making Bosnia and Herzegovina one of six constituent republics in the new state.


          


          Socialist Yugoslavia


          Because of its central geographic position within the Yugoslavian federation, post-war Bosnia was strategically selected as a base for the development of the military defense industry. This contributed to a large concentration of arms and military personnel in Bosnia; a significant factor in the war that followed the break-up of Yugoslavia in the 1990s. However, Bosnia's existence within Yugoslavia, for the large part, was peaceful and prosperous. Though considered a political backwater of the federation for much of the 50s and 60s, the 70s saw the ascension of a strong Bosnian political elite fueled in part by Tito's leadership in the non-aligned movement and Bosniacs serving in Yugoslavia's diplomatic corps. While working within the communist system, politicians such as Džemal Bijedić, Branko Mikulić and Hamdija Pozderac reinforced and protected the sovereignty of Bosnia and Herzegovina Their efforts proved key during the turbulent period following Tito's death in 1980, and are today considered some of the early steps towards Bosnian independence. However, the republic hardly escaped the increasingly nationalistic climate of the time unscathed. With the fall of communism and the start of the break-up of Yugoslavia, the old communist doctrine of tolerance began to lose its potency, creating an opportunity for nationalist elements in the society to spread their influence.


          


          The 1992-1995 Bosnian War
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          The 1990 parliamentary elections led to a national assembly dominated by three ethnically-based parties, which had formed a loose coalition to oust the communists from power. Croatia and Slovenia's subsequent declarations of independence and the warfare that ensued placed Bosnia and Herzegovina and its three constituent peoples in an awkward position. A significant split soon developed on the issue of whether to stay with the Yugoslav federation (overwhelmingly favored among Serbs) or seek independence (overwhelmingly favored among Bosniaks and Croats). A declaration of sovereignty in October 1991 was followed by a referendum for independence from Yugoslavia in February and March 1992 boycotted by the great majority of Bosnian Serbs. The turnout in the independence referendum was 63.7% and 99.4% voted for independence. The controversy lies in the fact that the referendum failed to surpass the constitutional two-third required majority. But Bosnia and Herzegovina declared independence nevertheless Following a tense period of escalating tensions and sporadic military incidents, open warfare began in Sarajevo on April 6.
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          International recognition of Bosnia and Herzegovina increased diplomatic pressure for the Yugoslav People's Army (JNA) to withdraw from the republic's territory which they officially did. However, in fact, the Bosnian Serb members of JNA simply changed insignia, formed the Army of Republika Srpska, and continued fighting. Armed and equipped from JNA stockpiles in Bosnia, supported by volunteers and various paramilitary forces from Serbia, and receiving extensive humanitarian, logistical and financial support from the Federal Republic of Yugoslavia, Republika Srpska's offensives in 1992 managed to place much of the country under its control. By 1993, when an armed conflict erupted between the Sarajevo government and the Croat statelet of Herzeg-Bosnia, about 70% of the country was controlled by Republika Srpska. The ethnic cleansing and civil rights violations against non-serbs were rampant in these areas. Until today the DNA teams are still digging through the mass graves which were left as a result of the campaign. One single most prominent example is the Massacre of Srebrenica, ruled genocide by the Hague Tribunal. The third war party, Bosnian Muslims, also called Bosniaks, was supported financially or otherwise by some pro-Islamic countries in the Middle East and Asia.


          In March 1994, the signing of the Washington accords between the leaders of the republican government and Herzeg-Bosnia led to the creation of a joint Bosniak-Croat Federation of Bosnia and Herzegovina. The signing of the Dayton Agreement in Dayton, Ohio by the presidents of Bosnia and Herzegovina ( Alija Izetbegović), Croatia ( Franjo Tuđman), and Yugoslavia ( Slobodan Miloević) brought a halt to the fighting, roughly establishing the basic structure of the present-day state. The number of identified victims is currently at 97,207, and the recent research estimates the total number to be less than 110,000 killed (civilians and military), and 1.8 million displaced. This is being addressed by the International Commission on Missing Persons.


          The Bosnian government charged Serbia of complicity in genocide in Bosnia during the war at the International Court of Justice (ICJ). In its verdict (2007), the Court found that Serbia had not committed or conspired to commit genocide. It also concluded that Serbia was not complicit in genocide. It also dismissed Bosnian claims that genocide has been committed on the whole territory of Bosnia and Herzegovina. It did, however, find that Serbia had violated the obligation under the Genocide Convention to prevent the specific instance of genocide that occurred at Srebrenica in 1995.


          


          Politics and government
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          As a result of the Dayton Accords, the civilian peace implementation is supervised by the High Representative for Bosnia and Herzegovina selected by the Peace Implementation Council. The High Representative has many governmental and legislative powers, including the dismissal of elected and non-elected officials. More recently, several central institutions have been established (such as defense ministry, security ministry, state court, indirect taxation service etc.) in the process of transferring part of the jurisdiction from the entities to the state.


          Bosnia and Herzegovina's governments representation is by elites who represent the country's three major groups, with each having a guaranteed share of power.


          The Chair of the Presidency of Bosnia and Herzegovina rotates among three members ( Bosniak, Serb, Croat), each elected as the Chair for an eight-month term within their four-year term as a member. The three members of the Presidency are elected directly by the people (Federation votes for the Bosniak/Croat, Republika Srpska for the Serb).


          The Chair of the Council of Ministers is nominated by the Presidency and approved by the House of Representatives. He or she is then responsible for appointing a Foreign Minister, Minister of Foreign Trade, and others as appropriate.


          The Parliamentary Assembly is the lawmaking body in Bosnia and Herzegovina. It consists of two houses: the House of Peoples and the House of Representatives. The House of Peoples includes 15 delegates, two-thirds of which come from the Federation (5 Croat and 5 Bosniaks) and one-third from the Republika Srpska (5 Serbs). The House of Representatives is composed of 42 Members, two-thirds elected from the Federation and one-third elected from the Republika Srpska.


          The Constitutional Court of Bosnia and Herzegovina is the supreme, final arbiter of legal matters. It is composed of nine members: four members are selected by the House of Representatives of the Federation,two by the Assembly of the Republika Srpska, and three by the President of the European Court of Human Rights after consultation with the Presidency.


          However, the highest political authority in the country is the High Representative in Bosnia and Herzegovina, the chief executive officer for the international civilian presence in the country. Since 1995, the High Representative was able to bypass the elected parliamentary assembly or to remove elected officials. The methods selected by the High Representative are often seen as dictatorship .


          


          Administrative divisions


          
            [image: Bosnia and Herzegovina comprises the Federation of Bosnia and Herzegovina (FBiH), Republika Srpska (RS), and Brčko District (BD).]
          


          
            [image: The Federation of Bosnia and Herzegovina consists of ten cantons.]

            
              The Federation of Bosnia and Herzegovina consists of ten cantons.
            

          


          
            [image: Republika Srpska is split into sixty-three municipalities, while the Federation of Bosnia and Herzegovina is split into seventy-four.]

            
              Republika Srpska is split into sixty-three municipalities, while the Federation of Bosnia and Herzegovina is split into seventy-four.
            

          


          Bosnia and Herzegovina has several levels of political structuring under the federal government level. Most important of these levels is the division of the country into two entities: Republika Srpska and the Federation of Bosnia and Herzegovina. The Federation of Bosnia and Herzegovina covers some 51% of Bosnia and Herzegovina's total area, while Republika Srpska covers around 49%. The entities, based largely on the territories held by the two warring sides at the time, were formally established by the Dayton peace agreement in 1995 due to the tremendous changes in Bosnia and Herzegovina's ethnic structure. Since 1996 the power of the entities relative to the federal government has decreased significantly. Nonetheless, entities still have numerous powers to themselves. The Brčko federal district in the north of the country was created in 2000 out of land from both entities. It officially belongs to both, but is governed by neither, and functions under a decentralized system of local government. The Brčko district has been praised for maintaining a multiethnic population and a level of prosperity significantly above the national average.


          The third level of Bosnia and Herzegovina's political subdivision is manifested in cantons. They are unique to the Federation of Bosnia and Herzegovina entity, which consists of ten of them. All of them have their own cantonal government, which is under the law of the Federation as a whole. Some cantons are ethnically mixed and have special laws implemented to ensure the equality of all constituent peoples.


          The fourth level of political division in Bosnia and Herzegovina are the municipalities. The Federation of Bosnia and Herzegovina is divided in 74 municipalities, and Republika Srpska in 63. Municipalities also have their own local government, and are typically based around the most significant city or place in their territory. As such, many municipalities have a long tradition and history with their present boundaries. Some others, however, were only created following the recent war after traditional municipalities were split by the IEBL. Each canton in the Federation of Bosnia and Herzegovina consists of several municipalities, with the municipalities themselves further divided into local communities.


          Besides entities, cantons, and municipalities, Bosnia and Herzegovina also has four "official" cities. These are: Banja Luka, Mostar, Sarajevo, and East Sarajevo. The territory and government of the cities of Banja Luka and Mostar corresponds to the municipalities of the same name, while the cities of Sarajevo and East Sarajevo officially consist of several municipalities. Cities have their own city government whose power is in between that of the municipalities and cantons (or the entity, in the case of Republika Srpska).


          


          Geography
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          Bosnia is located in the western Balkans, bordering Croatia (932 km) to the north and south-west, Serbia (302km) to the east, and Montenegro (225km) to the southeast. The country is mostly mountainous, encompassing the central Dinaric Alps. The northeastern parts reach into the Pannonian basin, while in the south it borders the Adriatic. The country has only 20 kilometres (12mi) of coastline, around the town of Neum in the Herzegovina-Neretva Canton, although surrounded by Croatian peninsulas it is possible to get to the middle of the Adriatic from Neum. Although the city is surrounded by Croatian peninsulas, by United Nations law, Bosnia has a right of passage to the outer sea. Neum has many hotels and is an important tourism destination.


          The country's name comes from the two regions Bosnia and Herzegovina, which have a very vaguely defined border between them. Bosnia occupies the northern areas which are roughly four fifths of the entire country, while Herzegovina occupies the rest in the south part of the country.


          The major cities are the capital Sarajevo, Banja Luka in the northwest region known as Bosanska Krajina, Bijeljina and Tuzla in the northeast, Zenica in the central part of Bosnia and Mostar, the capital of Herzegovina.


          The south part of Bosnia has Mediterranean climate and a great deal of agriculture. Central Bosnia is the most mountainous part of Bosnia featuring predominate mountains Vlasic, Cvrsnica, and Prenj. Eastern Bosnia also features mountains like Trebevic, Jahorina, Igman, Bjelasnica and Treskavica. It was here that the Olympic games were held in 1984.


          Eastern Bosnia is heavily forested along the river Drina, and overall close to 50% of Bosnia and Herzegovina is forested. Most forest areas are in Central, Eastern and Western parts of Bosnia. Northern Bosnia contains very fertile agricultural land along the river Sava and the corresponding area is heavily farmed. This farmland is a part of the Parapannonian Plain stretching into neighbouring Croatia and Serbia. The river Sava and corresponding Posavina river basin hold the cities of Brcko, Bosanski Samac, Bosanski Brod and Bosanska Gradiska.


          The northwest part of Bosnia is called Bosanska Krajina and holds the cities of Banja Luka, Sanski Most, Cazin, Velika Kladisa and Bihać. Kozara National Park is in this forested region.


          There are seven major rivers in the Republic of Bosnia and Herzegovina: The Una river in the northwest part of Bosnia flows along the northern and western border of Bosnia and Croatia and through the Bosnian city of Bihac. It is a very beautiful river and popular for rafting and adventure sports.


          The Sana flows through the city of Sanski Most and is a tributary of the river Sava in the north.


          The Vrbas flows through the cities of Gornji Vakuf - Uskoplje, Bugojno, Jajce and Banja Luka and reaches the river Sava in the north. The Vrbas flows through the central part of Bosnia and flows outwards to the North.


          The River Bosna is the longest river in Bosnia and is fully contained within the country as it stretches from its source near Sarajevo to the river Sava in the north.


          The Drina flows through the eastern part of Bosnia, at many places in the border between Bosnia and Serbia. The Drina flows through the cities of Foca, Gorazde and Visegrad.


          The Neretva river is a large river in Central and Southern Bosnia, flowing from Jablanica south to the Adriatic Sea. The river is famous as it flows through the famous city of Mostar.


          The Sava river is the largest river in Bosnia and Herzegovina but not the largest river that is flowing through Bosnia and Herzegovina. The Sava river flows through Serbia, Bosnia and Herzegovina and Croatia. Sava is making a natural border between Bosnia and Herzegovina and Croatia and towns like Brcko, Bosanski Samac, Bosanska Gradiska lies on the river.


          


          Economy


          


          Bosnia faces the dual problem of rebuilding a war-torn country and introducing market reforms to its formerly centrally-planned economy. One legacy of the previous era is a greatly overstaffed military industry; under former leader Josip Broz Tito, military industries were promoted in the republic, resulting in the development of a large share of Yugoslavia's defense plants but fewer commercially viable firms.


          For the most of Bosnia's history, agriculture has been based on small and inefficient privately-owned farms; food has traditionally been a net import for the republic.


          When it was a part of Yugoslavia, Bosnia and Herzegovina financed many large construction projects throughout that country. The Highway "Bratstvo i jedinstvo", a pan-Yugoslavian project, which linked Ljubljana (Slovenia) - Zagreb (Croatia) - Belgrade (Serbia) - Skopje (Macedonia), was financed by Bosnia and Herzegovina, despite the lack of direct benefit to that region. The funneling of capital to that project resulted in an increase in unemployment and a decrease in production in the region.


          The war in the 1990s caused a dramatic change in the Bosnian economy. GDP fell 75% and the destruction of physical infrastructure created massive economic trauma. While much of the production capacity has been restored, the Bosnian economy still faces considerable difficulties. Figures show GDP and per capita income increased 10% from 2003 to 2004; this and Bosnia's shrinking national debt being positive trends, but high unemployment and a large trade deficit remain cause for concern.
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          The national currency is the Euro-pegged Convertible Mark (BAM), controlled by a currency board. Annual inflation is the lowest relative to other countries in the region at 1.9% in 2004. The international debt was $3.1 billion (2005 est) - the smallest amount of debt owed of all the former Yugoslav republics. Real GDP growth rate was 5% for 2004 according to the Bosnian Central Bank of BiH and Statistical Office of Bosnia and Herzegovina.


          Bosnia and Herzegovina has one of the highest income equality rankings in the world, ranking eighth out of 193 nations.United Nations (2006). Table 15: Inequality in income or expenditure (PDF). Human Development Report 2006 335. United Nations Development Programme. Retrieved on 2007- 01-09.
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          Overall value of foreign direct investment (19992007):


          
            	1999: 166 million 


            	2000: 159 million 


            	2001: 133 million 


            	2002: 282 million 


            	2003: 338 million 


            	2004: 534 million 


            	2005: 421 million 


            	2006: 556 million 


            	2007: 1.628 billion 

          


          *Total (1994 - 2007): 4.6 billion 


          

          The top investor countries (1994 - 2007) in Bosnia and Herzegovina are:


          
            	Austria (953,30 million )


            	Serbia (732,85 million )


            	Croatia (431,35 million )


            	Slovenia (320,13 million )


            	Switzerland (228,45 million )


            	Germany (223,37 million )


            	Italy (94,29 million )


            	Netherlands (63,52 million )


            	United Arab Emirates (56,70 million )


            	Turkey (54,81 million )


            	All Other Countries (892,54 million )

          


          
            	TOTAL FDI (4.6 billion )

          


          Foreign investments by sector for 1994-June 2007:


          
            	37.7% Manufacturing


            	21% Banking


            	4.9% Services


            	9.6% Trade


            	0.30% Transport


            	1% Tourism

          


          SOURCE: Foreign Investment Promotion Agency of Bosnia and Herzegovina - FIPA BiH


          


          Tourism
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          Bosnia and Herzegovina has been a top performer in recent years in terms of tourism development; tourist arrivals have grown by an average of 24% annually from 1995 to 2000 (360,758 in 2002, 500,000 in 2006).


          According to an estimation of the World Tourism Organization, Bosnia and Herzegovina will have the third highest tourism growth rate in the world between 1995 and 2020.


          Lonely Planet, in ranking the best cities in the world, ranked Sarajevo, the national capital and host of the 1984 Winter Olympic Games, as #43, ahead of Dubrovnik at #59, Ljubljana at #84, Bled at #90, Belgrade at #113, and Zagreb at #135. Tourism in Sarajevo is chiefly focused on historical, religious, and cultural aspects (see Sites of interest in Sarajevo). Bosnia has also become an increasingly popular skiing and Ecotourism destination .


          More recently, the town of Visoko has experienced a major increase in tourist arrivals due to the alleged discovery of the Bosnian pyramids, attracting in excess of 10,000 tourists in the first weekend of June 2006.


          Some of the tourist attractions in Bosnia and Herzegovina include:


          
            	Banja Luka, the "Green City";


            	Bihać and the Una River;


            	Jajce and its waterfall;


            	Medjugorje, site of an alleged Marian apparition;


            	Mostar, the site of Stari Most;


            	Mount Bjelanica and Jahorina, sites of the XIV Olympic Winter Games.


            	Neum on the coast;


            	Sarajevo on the new Project City.


            	Stolac, the Begovina neighbourhood and Radimlja tombstones;


            	Viegrad and its old bridge;


            	Visoko, site of the alleged Bosnian pyramids

          


          


          Education
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          Primary education lasts for nine years. Secondary education is provided by general and technical secondary schools where studies last for four years. All forms of secondary schooling include an element of vocational training. Pupils graduating from general secondary schools obtain the Matura and can enroll in any faculty or academy by passing a qualification examination prescribed by the institution. Students graduating technical subjects obtain a Diploma.


          As part of the former Yugoslavia, Bosnia enjoyed a highly-developed educational system. Two of Bosnias natives were awarded Nobel Prizes: Vladimir Prelog, for chemistry in 1975 , and Ivo Andrić, for literature in 1961 .


          The recent war created a "brain drain" and resulted in many Bosnians working in high-tech, academic and professional occupations in North America, Europe and Australia. Such situation is viewed as an economic opportunity for building a vibrant economy in todays Bosnia. However, only few of Bosnia's diaspora are returning to Bosnia and Herzegovina with their experience, Western education and exposure to modern business practices. Most still lack professional incentives to justify widespread and permanent return to their homeland.


          Bosnia's current educational system with seven universities, one in every major city, plus satellite campusescontinues to turn out highly-educated graduates in math, science and literature. However, they have not been modernized in last 15 years due to war, various political and economic reasons and as a result do not meet Western educational standards which are part of criteria for EU membership. The need for reform of current Bosnian education system is generally acknowledged although specific methods for its change have still not been formulated.


          


          Demographics
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          In 1910 Bosnia and Herzegovina had a population of 1,898,044 where 825,918 (43.49%) were Orthodox, 612,137 were Muslims (32.25%), 434,061 were Catholics (22.87%) and 26,428 (1.39%) others.

          According to the 1931 census, there were 2,323,555 persons in Bosnia and Herzegovina: Orthodox 1,028,139 (44.25%); Muslims 718,079 (30.90%); Catholics 547,949 (23.58%); other: 29,388 (1.27%) of the total population.


          

          The list of victims of the 1941-1945 war, made in 1964, is kept in the Documentation of the Federal Bureau of Statistics in Belgrade. It contains the names of 179,173 persons killed in the war born in Bosnia and Herzegovina. This list is not complete.
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          Large population migrations during the Yugoslav wars in the 1990s have caused a large demographic shift in the country. No census has been taken since 1991, and none is planned for the near future due to political disagreements. Since censuses are the only statistical, inclusive, and objective way to analyze demographics, almost all of the post-war data is simply an estimate. Most sources, however, estimate the population at roughly 4 million (representing a decrease of 350,000 since 1991).
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          According to the 1991 census, Bosnia and Herzegovina had a population of 4,377,033. Ethnically, 1,902,956 (43.47%) were Muslims by nationality, 1,366,104 (31.21%) Serbs, and 760,852 (17.38%) Croats, with 242,682 (5.54%) Yugoslavs and 104,439 (2.38%) others and unknown. According to 2000 data from the CIA World Factbook, Bosnia and Herzegovina is ethnically 48% Bosniak, 37.1% Serb, 14.3% Croat and 0.6% Other.


          There is a strong correlation between ethnic identity and religion in Bosnia and Herzegovina. as is shown by the fact that 99% of Bosniaks are Muslims, 98% of Croats are Catholics whilst 99% of Serbs are Orthodox Christians. Tensions between the three constitutional peoples remain high in BiH and often provoke political disagreements.


          According to the CIA World Factbook, Bosnia's largest ethnic groups are Bosniaks (48%), Serbs (37,1%) and Croats (14,3%). Likewise, 40% of the population are (Sunni) Muslims, 31% are Orthodox Christians, 15% are Roman Catholics, and 14% are atheists or have other religious affiliation.


          Sports


          The most important international sporting event in the history of Bosnia and Herzegovina was the hosting of the 14th Winter Olympics, held in Sarajevo from the 8th to the 23rd of February 1984.


          


          Bosnia and Herzegovina has produced many athletes. Many of them were famous in the Yugoslav national teams before Bosnia and Herzegovina's independence.


          Some notable local Olympians were:


          
            	Rome, 1960: Tomislav Knez and Velimir Sombolac (football),


            	Munich, 1972: Abaz Arslanagić, Milorad Karalić, Neboja Popović, Đorđe Lavrinić, Dobrivoje Seleć (handball)


            	Moscow, 1980: Mirza Delibaić and Ratko Radovanović (basketball)


            	Los Angeles, 1984: Zdravko Rađenović, Zlatan Arnautović (handball) and Anto Josipović (boxing.

          


          The Borac handball club has won seven Yugoslav National Championships, as well as the European Championship Cup in 1976 and the International Handball Federation Cup in 1991.


          The Bosna basketball club from Sarajevo were European Champions in 1979. The Yugoslav national basketball team, which medaled in every world championship from 1963 through 1990, included Bosnian players such as Dražen Dalipagić and Mirza Delibaić. Bosnia and Herzegovina regularly qualifies for the European Championship in Basketball. Jedinstvo Women's basketball club, based in Tuzla, has won the 1979 European Championships in Florence.


          The Tuzla-Sinalco karate club from Tuzla has won the most Yugoslav championships, as well as four European Championships and one World Championship.


          The Bosnian chess team has been Champion of Yugoslavia seven times , in addition to winning four European championships: 1994 in Lyon, 1999 in Bugojno, 2000 in Neum, and 2001 in Kalitea. Borki Predojević (from Teslić) chess club has also won two European Championships: Litohoreu (Greece) in 1999, and Kalitei (Greece) in 2001.


          Middle-weight boxer Marjan Bene has won several B&H Championships, Yugoslavian Championships and the European Championship. In 1978 he won the World Title against Elish Obeda from Bahamas. Another middle-weight boxer, Ante Josipović won the Olympic Gold in Los Angeles, 1984. He also won Yugoslavian Championship in 1982, the Championship of the Balkans in 1983, and the Beograd Trophy in 1985.


          Football is most popular sport in B&H. It dates from 1903, but its popularity grew significantly after the World War II. At local level, Sarajevo (1967 and 1984), Željezničar (1972) have both won the Yugoslavian Championship. The former Yugoslav national football team has included a number of Bosnian players, such as Josip Katalinski, Duan Bajević, Ivica  Ćiro Blaževć, Ivica Osim, Safet Suić, and Mirsad Fazlagić.


          In football, the independent Bosnia and Herzegovina national football team has not qualified for a European or World Championship. Bosnian national teams have struggled to draft the best national players. Many players born in Bosnia and Herzegovina choose to play for other countries due to their ethnic identification and because of higher salaries offered by other teams. For example Mario Stanić and Mile Mitić were both born in Bosnia, but play for Croatia and Serbia respectively. Other internationally famous players from Bosnia and Herzegovina, who have made similar choices, are: Zoran Savić, Vladimir Radmanović, Zoran Planinić , Aleksandar Nikolić and Savo Miloević.


          Bosnia and Herzegovina is the current world champion in paralympic volleyball. Many of the players lost their legs in the War of 1992-1995.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Bosnia_and_Herzegovina"
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              	Coordinates:
            


            
              	Country

              	United States
            


            
              	State

              	Massachusetts
            


            
              	County

              	Suffolk
            


            
              	Settled

              	1630
            


            
              	Incorporated (city)

              	1822
            


            
              	Government
            


            
              	- Mayor

              	Thomas M. Menino ( D)
            


            
              	Area
            


            
              	-City

              	89.6 sqmi(232.1 km)
            


            
              	-Land

              	48.4sqmi(125.4km)
            


            
              	- Water

              	41.2sqmi(106.7km)
            


            
              	- Metro

              	4,511.5sqmi(11,684.7km)
            


            
              	Elevation

              	141 ft (43 m)
            


            
              	Population (2006)
            


            
              	-City

              	590,763
            


            
              	- Density

              	12,327/sqmi(4,815/km)
            


            
              	- Urban

              	4,313,000
            


            
              	- Metro

              	4,455,217
            


            
              	- Demonym

              	Bostonian
            


            
              	Time zone

              	Eastern ( UTC-5)
            


            
              	-Summer( DST)

              	Eastern ( UTC-4)
            


            
              	Area code(s)

              	617 / 857
            


            
              	FIPS code

              	25-07000
            


            
              	GNIS feature ID

              	0617565
            


            
              	1 The State House, according to Oliver Wendell Holmes, is the hub of the Solar System
            


            
              	Website: www.cityofboston.gov
            

          


          Boston (pronounced /ˈbɒstən/ ) is the capital and largest city of the Commonwealth of Massachusetts. The city is located in Suffolk County, Massachusetts, in the northeastern United States. The largest city in New England, Boston is considered the economic and cultural centre of the entire region. The city, which had an estimated population of 590,763 in 2006, lies at the centre of the CambridgeBoston-Quincy metropolitan areathe 10th-largest metropolitan area (5th largest CSA) in the U.S., with a population of 4.5 million.


          In 1630, Puritan colonists from England founded the city on the Shawmut Peninsula. During the late eighteenth century Boston was the location of several major events during the American Revolution, including the Boston Massacre and the Boston Tea Party. Several early battles of the American Revolution, such as the Battle of Bunker Hill and the Siege of Boston, occurred within the city and surrounding areas. After American independence was attained Boston became a major shipping port and manufacturing centre, and its rich history now attracts 16.3 million visitors annually. The city was the site of several firsts, including America's first public school, Boston Latin School (1635), and first college, Harvard College (1636), in neighboring Cambridge. Boston was also home to the first subway system in the United States.


          Through land reclamation and municipal annexation, Boston has expanded beyond the peninsula. With many colleges and universities within the city and surrounding area, Boston is a centre of higher education and a centre for medicine. The city's economy is also based on research, finance, and technology  principally biotechnology. Boston has been experiencing gentrification and has one of the highest costs of living in the United States, though remains high on world livability rankings.


          


          History
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          Boston was founded on September 17, 1630 by Puritan colonists from England. The Puritans of the Massachusetts Bay Colony are sometimes confused with the Pilgrims who founded Plymouth Colony ten years earlier in what is today Bristol County, Plymouth County, and Barnstable County, Massachusetts. The two groups are historically distinct and differed in religious practice. The separate colonies were not united until the formation of the Province of Massachusetts Bay in 1691.


          The Shawmut peninsula was connected to the mainland by a narrow isthmus, and surrounded by the waters of Massachusetts Bay and the Back Bay, an estuary of the Charles River. Several prehistoric Native American archaeological sites excavated in the city have shown that the peninsula was inhabited as early as 5,000 BC. Boston's early European settlers first called the area Trimountaine, but later renamed the town after Boston, Lincolnshire, England, from which several prominent colonists had emigrated. Massachusetts Bay Colony's original governor, John Winthrop, gave a famous sermon entitled " A Model of Christian Charity," popularly known as the "City on a Hill" sermon, which captured the idea that Boston had a special covenant with God. (Winthrop also led the signing of the Cambridge Agreement, which is regarded as a key founding document of the city.) Puritan ethics molded a stable and well-structured society in Boston. For example, shortly after Boston's settlement, Puritans founded America's first public school, Boston Latin School (1635), and America's first college, Harvard College (1636). Boston was the largest town in British North America until the mid-1700s.


          In the 1770s, British attempts to exert more stringent control on the thirteen colonies, primarily via taxation, prompted Bostonians to initiate the American Revolution. The Boston Massacre, the Boston Tea Party, and several early battles occurred in or near the city, including the Battle of Lexington and Concord, Battle of Bunker Hill, and the Siege of Boston. During this period, Paul Revere made his famous midnight ride.
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              View of Boston from Dorchester Heights, 1841.
            

          


          After the Revolution, Boston had become one of the world's wealthiest international trading ports due to the city's consolidated seafaring tradition  exports included rum, fish, salt, and tobacco. During this era, descendants of old Boston families became regarded as the nation's social and cultural elites; they were later dubbed the Boston Brahmins. In 1822, Boston was chartered as a city.


          The Embargo Act of 1807, adopted during the Napoleonic Wars, and the War of 1812 significantly curtailed Boston's harbour activity. Although foreign trade returned after these hostilities, Boston's merchants had found alternatives for their capital investments in the interim. Manufacturing became an important component of the city's economy and by the mid-1800s, the city's industrial manufacturing overtook international trade in economic importance. Until the early 1900s, Boston remained one of the nation's largest manufacturing centers, and was notable for its garment production and leather goods industries. A network of small rivers bordering the city and connecting it to the surrounding region made for easy shipment of goods and allowed for a proliferation of mills and factories. Later, a dense network of railroads facilitated the region's industry and commerce. From the mid- to late nineteenth century, Boston flourished culturally; it became renowned for its rarefied literary culture and lavish artistic patronage. It also became a centre of the abolitionist movement. The city reacted strongly to the Fugitive Slave Law, which contributed to President Franklin Pierce's attempt to make an example of Boston after the Burns Fugitive Slave Case.
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          In the 1820s, Boston's population began to swell and the city's ethnic composition changed dramatically with the first wave of European immigrants. Irish immigrants dominated the first wave of newcomers during this period. By 1850, about 35,000 Irish lived in Boston. In the latter half of the nineteenth century, the city saw increasing numbers of Irish, Germans, Lebanese, French Canadians, and Russian and Polish Jews settle in the city. By the end of the nineteenth century, Boston's core neighborhoods had become enclaves of ethnically distinct immigrants  Italians inhabited the North End, the Irish dominated South Boston, and Russian Jews lived in the West End.


          Irish and Italian immigrants brought with them Roman Catholicism. Currently, Catholics make up Boston's largest religious community and since the early twentieth century the Irish have played a major role in Boston politicsprominent figures include the Kennedys, Tip O'Neill, and John F. Fitzgerald.
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          Between 1630 and 1890, the city tripled its physical size by land reclamation, by filling in marshes, mud flats, and gaps between wharves along the waterfront, a process Walter Muir Whitehill called "cutting down the hills to fill the coves." The largest reclamation efforts took place during the 1800s. Beginning in 1807, the crown of Beacon Hill was used to fill in a 50- acre (20 ha) mill pond that later became Haymarket Square. The present-day State House sits atop this shortened Beacon Hill. Reclamation projects in the middle of the century created significant parts of the South End, West End, the Financial District and Chinatown. After The Great Boston Fire of 1872, workers used building rubble as landfill along the downtown waterfront. During the mid-to-late nineteenth century, workers filled almost 600acres (2.4km) of brackish Charles River marshlands west of the Boston Common with gravel brought by rail from the hills of Needham Heights. In addition, the city annexed the adjacent towns of Roxbury (1868), Dorchester (1870), Brighton, West Roxbury (including present day Jamaica Plain, Roslindale and West Roxbury), and Charlestown. The last three towns were annexed in 1874.


          The first community health center in the United States was the Columbia Point Health Centre in the Dorchester neighbourhood of Boston. It was opened in December 1965 and served mostly the massive Columbia Point public housing complex adjoining it. It was founded by two medical doctors, Jack Geiger of Harvard University and Count Gibson of Tufts University. It is still in operation and was re-dedicated in 1990 as the Geiger-Gibson Community Health Centre.
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          By the early and mid-twentieth century, the city was in decline as factories became old and obsolete, and businesses moved out of the region for cheaper labor elsewhere. Boston responded by initiating various urban renewal projects under the direction of the Boston Redevelopment Authority (BRA), which was established in 1957. In 1958, BRA initiated a project to improve the historic West End neighbourhood. Extensive demolition garnered vociferous public opposition to the new agency. BRA subsequently reevaluated its approach to urban renewal in its future projects, including the construction of Government Centre. By the 1970s, the city's economy boomed after thirty years of economic downturn. Hospitals such as Massachusetts General Hospital, Beth Israel Deaconess Medical Centre, and Brigham and Women's Hospital led the nation in medical innovation and patient care. Schools such as Harvard University, MIT, Boston University, Boston College and Northeastern University attracted students to the Boston area. Nevertheless, the city experienced conflict starting in 1974 over desegregation busing, which resulted in unrest and violence around public schools throughout the mid-1970s.


          The Columbia Point housing projects, built in 1953 on the Dorchester peninsula, had gone through bad times until there were only 350 families living in it in 1988. It was run down and dangerous. In 1984, the city of Boston gave control of it to a private developer, Corcoran-Mullins-Jennison, who re-developed and re-vitalised the property into an attractive residential mixed-income community called Harbour Point Apartments which was opened in 1988 and completed by 1990. It is a very significant example of revitalisation and re-development and was the first federal housing project to be converted to private, mixed-income housing in the United States.


          In the early twenty-first century the city has become an intellectual, technological, and political centre. It has, however, experienced a loss of regional institutions, which included the acquisition of the Boston Globe by The New York Times, and the loss to mergers and acquisitions of local financial institutions such FleetBoston Financial, which was acquired by Charlotte-based Bank of America in 2004. The city also had to tackle gentrification issues and rising living expenses, with housing prices increasing sharply since the 1990s.
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          Owing to its early founding, Boston is very compact. According to the United States Census Bureau, the city has a total area of 89.6square miles (232.1km)48.4square miles (125.4km) of it is land and 41.2square miles (106.7km) (46.0%) of it is water. This compares with cities of comparable population such as Denver at 154.9square miles (401km) and Charlotte, North Carolina at 280.5square miles (726km). Of United States cities over 500,000 in population, only San Francisco is smaller in land area. Boston's official elevation, as measured at Logan International Airport, is 19feet (5.8m) above sea level. The highest point in Boston is Bellevue Hill at 330feet (101m) above sea level, while the lowest point is at sea level.


          Boston is surrounded by the " Greater Boston" region, and bordered by the cities and towns of Winthrop, Revere, Chelsea, Everett, Somerville, Cambridge, Watertown, Newton, Brookline, Needham, Dedham, Canton, Milton, and Quincy.


          Much of the Back Bay and South End neighborhoods are built on reclaimed landall of the earth from two of Boston's three original hills, the "trimount", was used as landfill material. Only Beacon Hill, the smallest of the three original hills, remains partially intact; just half of its height was cut down for landfill. The downtown area and immediate surroundings consist mostly of low-rise brick or stone buildings, with many older buildings in the Federal style. Several of these buildings mix in with modern high-rises, notably in the Financial District, Government Centre, the South Boston waterfront, and Back Bay, which includes many prominent landmarks such as the Boston Public Library, Christian Science Centre, Copley Square, Newbury Street, and New England's two tallest buildings: the John Hancock Tower and the Prudential Centre. Near the John Hancock Tower is the old John Hancock Building with its prominent weather forecast beaconwhatever light illuminates gives an indication of weather to come: "steady blue. clear view; flashing blue, clouds are due; steady red, rain ahead; flashing red, snow instead." (In the summer, flashing red indicates instead that a Red Sox game has been rained out.) Smaller commercial areas are interspersed among single-family homes and wooden/brick multi-family row houses. Currently, the South End Historic District remains the largest surviving contiguous Victorian-era neighbourhood in the U.S.


          Along with downtown, the geography of South Boston was particularly impacted by the Central Artery/Tunnel (CA/T) Project (or the "Big Dig"). The unstable reclaimed land in South Boston posed special problems for the project's tunnels. In the downtown area, the CA/T Project allowed for the removal of the unsightly elevated Central Artery and the incorporation of new green spaces and open areas.


          Boston Common, located near the Financial District and Beacon Hill, is the oldest public park in the U.S. Along with the adjacent Boston Public Garden, it is part of the Emerald Necklace, a string of parks designed by Frederick Law Olmsted to encircle the city. Franklin Park, which is also part of the Emerald Necklace, is the city's largest park and houses a zoo. Another major park is the Esplanade located along the banks of the Charles River. Other parks are scattered throughout the city, with the major parks and beaches located near Castle Island, in Charlestown and along the Dorchester, South Boston, and East Boston shorelines.


          The Charles River separates Boston proper from Cambridge, Watertown, and the neighbourhood of Charlestown. To the east lies Boston Harbour and the Boston Harbour Islands National Recreation Area. The Neponset River forms the boundary between Boston's southern neighborhoods and the city of Quincy and the town of Milton. The Mystic River separates Charlestown from Chelsea and Everett, while Chelsea Creek and Boston Harbour separate East Boston from Boston proper.


          


          Cityscape
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          Climate


          Boston has what may basically be described as a continental climate, such as is very common in New England. Summers are typically hot and humid, while winters are cold, windy and snowy. Prevailing wind patterns that blow offshore affect Boston, minimizing the influence of the Atlantic Ocean.


          February in Boston has seen 70 F (21 C) only once in recorded history, on February 24, 1985. The maximum temperature recorded in March was 90F (32C), on March 31, 1998. Spring in Boston can be warm, with temperatures as high as the 90s when winds are offshore, though it is just as possible for a day in late May to remain in the lower 40s due to cool ocean waters. The hottest month is July, with an average high of 82 F (28C) and average low of 66F (18C), with conditions usually humid. The coldest month is January, with an average high of 36F (2C) and an average low of 22F (-6C). Periods exceeding 90F (32C) in summer and below 10F (12C) in winter are not uncommon, but rarely prolonged. The record high temperature is 104F (40C), recorded July 4, 1911. The record low temperature is -18F (-28C), recorded on February 9, 1934.


          The city averages about 42 in (108cm) of precipitation a year, with 40.9in (104cm) of snowfall a year. Snowfall increases dramatically as one goes inland away from the city and the warming influence of the ocean. Most snowfall occurs December through March, usually with little or no snow in April and November and rare snow events in May and October.


          Boston's coastal location on the North Atlantic, though it moderates temperatures, also makes the city very prone to Nor'easter weather systems that can produce much snow and rain. Fog is prevalent, particularly in spring and early summer, and the occasional tropical storm or hurricane can threaten the region, especially in early autumn.


          
            
              
                	Weather averages for Boston, Massachusetts
              


              
                	Month

                	Jan

                	Feb

                	Mar

                	Apr

                	May

                	Jun

                	Jul

                	Aug

                	Sep

                	Oct

                	Nov

                	Dec

                	Year
              


              
                	Average high F (C)

                	36 (2)

                	38 (3)

                	45 (7)

                	56 (13)

                	67 (19)

                	77 (25)

                	82 (28)

                	80 (27)

                	73 (23)

                	63 (17)

                	52 (11)

                	41 (5)

                	59 (15)
              


              
                	Average low F (C)

                	22 (-6)

                	23 (-5)

                	31 (-1)

                	40 (4)

                	50 (10)

                	59 (15)

                	65 (18)

                	64 (18)

                	57 (14)

                	47 (8)

                	38 (3)

                	27 (-3)

                	44 (7)
              


              
                	Precipitation inches (mm)

                	3.8 (97)

                	3.5 (89)

                	4.0 (102)

                	3.7 (94)

                	3.4 (86)

                	3.0 (76)

                	2.8 (71)

                	3.6 (91)

                	3.3 (84)

                	3.3 (84)

                	4.4 (112)

                	4.2 (107)

                	42.9 (1,090)
              


              
                	Source: Weatherbase Feb 2007
              

            

          


          


          Demographics


          
            
              	
            


            
              	Historical populations
            


            
              	Census

              	Pop.

              	

              	%
            


            
              	1790

              	18,320

              	

              	
                
                  
                

              
            


            
              	1800

              	24,937

              	

              	36.1%
            


            
              	1810

              	33,787

              	

              	35.5%
            


            
              	1820

              	43,298

              	

              	28.1%
            


            
              	1830

              	61,392

              	

              	41.8%
            


            
              	1840

              	93,383

              	

              	52.1%
            


            
              	1850

              	136,881

              	

              	46.6%
            


            
              	1860

              	177,840

              	

              	29.9%
            


            
              	1870

              	250,526

              	

              	40.9%
            


            
              	1880

              	362,839

              	

              	44.8%
            


            
              	1890

              	448,477

              	

              	23.6%
            


            
              	1900

              	560,892

              	

              	25.1%
            


            
              	1910

              	670,585

              	

              	19.6%
            


            
              	1920

              	748,060

              	

              	11.6%
            


            
              	1930

              	781,188

              	

              	4.4%
            


            
              	1940

              	770,816

              	

              	1.3%
            


            
              	1950

              	801,444

              	

              	4%
            


            
              	1960

              	697,197

              	

              	13%
            


            
              	1970

              	641,071

              	

              	8.1%
            


            
              	1980

              	562,994

              	

              	12.2%
            


            
              	1990

              	574,283

              	

              	2%
            


            
              	2000

              	589,141

              	

              	2.6%
            


            
              	Est. 2006

              	590,763

              	

              	0.3%
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          According to the census of 2000, there were 589,141 people, (the population estimate of 2006 was 596,638 people), 239,528 households, and 115,212 families residing in the city. The population density was 12,166 people per square mile (4,697/km). Of major US cities, only New York City, San Francisco, and Chicago have a greater population density than Boston. There were 251,935 housing units at an average density of 5,203 per square mile (2,009/km).


          However, the population of Boston can grow during the daytime to about 1.2million. This fluctuation of people is caused by suburban residents traveling to the city for work, education, medical purposes, and special events.


          According to the 2000 census, the racial makeup of the city was 49% Non-Hispanic White, 25% African American or Black, 8% Asian American, 1% Native American, 4% from other races, and 3% from two or more races. 14% of the population was Hispanic or Latino who can be of any race.


          According to a 2006 estimate, the White population comprises 53.5% of the population, while Hispanics make up 15.5%. People of Irish descent form the largest single ethnic group in the city, making up 15.8% of the population, followed by Italians, accounting for 8.3% of the population. People of West Indian ancestry are another sizeable group, at 6.4%, about half of whom are of Haitian ancestry. Some neighborhoods, such as Dorchester, have received an influx of Vietnamese residents in recent decades. Neighborhoods such as Jamaica Plain and Roslindale have experienced a growing number of Dominican Americans.


          There were 239,528 households, out of which 22.7% had children under the age of 18 living in them, 27.4% were married couples living together, 16.4% had a female householder with no husband present, and 51.9% were non-families. 37.1% of all households were made up of individuals and 9.1% had someone living alone who was 65 years of age or older. The average household size was 2.31 and the average family size was 3.17.


          In the city the population was spread out with 19.8% under the age of 18, 16.2% from 18 to 24, 35.8% from 25 to 44, 17.8% from 45 to 64, and 10.4% who were 65years of age or older. The median age was 31years. For every 100 females, there were 92.8 males. For every 100 females age 18 and over, there were 90.2 males.


          The median income for a household in the city was $39,629, and the median income for a family was $44,151. Males had a median income of $37,435 versus $32,421 for females. The per capita income for the city was $23,353. 19.5% of the population and 15.3% of families are below the poverty line. Out of the total population, 25.6% of those under the age of 18 and 18.2% of those 65 and older were living below the poverty line.


          


          Government


          Boston has a strong mayor system in which the mayor is vested with extensive executive powers. The mayor is elected to a four-year term by plurality voting. The city council is elected every two years. There are nine district seats, each elected by the residents of that district through plurality voting, and four at-large seats. Each voter casts up to four votes for at-large councilors, with no more than one vote per candidate. The candidates with the four highest vote totals are elected. The president of the city council is elected by the councilors from within themselves. The school committee for the Boston Public Schools is appointed by the mayor. The Boston Redevelopment Authority and the Zoning Board of Appeals (a seven-person body appointed by the mayor) share responsibility for land-use planning.
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          In addition to city government, numerous state authorities and commissions play a role in the life of Bostonians, including the Massachusetts Department of Conservation and Recreation and the Massachusetts Port Authority (Massport). As the capital of Massachusetts, Boston plays a major role in state politics. The city has several properties relating to the United States federal government, including the John F. Kennedy Federal Office Building and the Thomas P. O'Neill Federal Building. The city also serves as the home of the United States Court of Appeals for the First Circuit, the United States District Court for the District of Massachusetts, as well as the headquarters of the Federal Reserve Bank of Boston (the First District of the Federal Reserve). The city is in the Eighth and Ninth Congressional districts.


          


          Crime


          The city has seen a great reduction in violent crime since the early 1990s. Boston's low crime rate in the last years of the twentieth century and the beginning of the twenty-first has been credited to its police department's collaboration with neighbourhood groups and church parishes to prevent youths from joining gangs, as well as involvement from the United States Attorney and District Attorney's offices. This helped lead in part to what has been touted as the "Boston Miracle." Murders in the city dropped from 152 in 1990 (for a murder rate of 26.5 per 100,000 people) to just 31not one of them a juvenilein 1999 (for a murder rate of 5.26 per 100,000). In more recent years, however, the annual murder count has fluctuated by as much as 50% compared to the year before, with 60 murders in 2002, followed by just 39 in 2003, 64 in 2004, and 75 in 2005. Though the figures are nowhere near the high-water mark set in 1990, the aberrations in the murder rate have been unsettling for many Bostonians and have prompted discussion over whether the Boston Police Department should reevaluate its approach to fighting crime.


          


          Economy


          
            [image: Hyatt in downtown Boston]

            
              Hyatt in downtown Boston
            

          


          Boston's colleges and universities have a major impact on the city and region's economy. Not only are they major employers, but they also attract high-tech industries to the city and surrounding region. Boston is home to technology companies such as EMC Corp. and Analog Devices as well as E-Commerce companies VistaPrint and CSN Stores. Boston is also a major hub for biotechnology companies, including Millennium Pharmaceuticals, Merck & Co., Millipore, Genzyme, and Biogen Idec. According to a 2003 report by the Boston Redevelopment Authority, students enrolled in Boston's colleges and universities contribute $4.8billion annually to the city's economy. Boston also receives the highest amount of annual funding from the National Institutes of Health of all cities in the United States.
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          Tourism comprises a large part of Boston's economy. In 2004 tourists spent $7.9billion and made the city one of the ten most popular tourist locations in the country. Other important industries include financial services, especially mutual funds and insurance. Boston-based Fidelity Investments helped popularize the mutual fund in the 1980s, and has made Boston one of the top financial cities in the United States. The city is also the regional headquarters of major banks such as Bank of America and Sovereign Bank, and a centre for venture capital. State Street Corporation, which specializes in asset management and custody services, is headquartered in the city. Boston is also a printing and publishing centre  Houghton Mifflin is headquartered within the city, along with Bedford-St. Martin's Press, Beacon Press, and Little, Brown and Company. Pearson PLC publishing units also employ several hundred people in Boston. The city is home to four major convention centers: the Hynes Convention Centre in the Back Bay, the Bayside Expo Center in Dorchester, and the World Trade Centre Boston and Boston Convention and Exhibition Centre on the South Boston waterfront. Because of its status as a state capital and the regional home of federal agencies, law and government is another major component of the city's economy.


          Major companies headquartered within the city include the Liberty Mutual insurance company, Gillette (now owned by Procter & Gamble), and Teradyne, one of the world's leading manufacturers of semiconductor and other electronic test equipment. New Balance has its headquarters in the city. Boston is also home to management consulting firms The Boston Consulting Group, Monitor Group, and Bain & Company, as well as the private equity group Bain Capital. Other major companies are located outside the city, especially along Route 128. The Port of Boston is a major seaport along the United States' East Coast, and is also the oldest continuously-operated industrial and fishing port in the Western Hemisphere. Boston is classified as a " Gamma world city" by a study group at Loughborough University in England.


          


          Education
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          Boston's reputation as the Athens of America derives in large part from the teaching and research activities of more than 100 colleges and universities located in the Greater Boston Area, with more than 250,000 students attending college in Boston and Cambridge alone. Within the city, Boston University exudes a large presence as the city's fourth-largest employer, and maintains a campus along the Charles River on Commonwealth Avenue and its medical campus in the South End. Northeastern University, another large private university, is located in the Fenway area, and is particularly known for its Business and Health Science schools and cooperative education program. Wheelock College, Massachusetts College of Art and Design, Simmons College, Emmanuel College, Massachusetts College of Pharmacy and Health Sciences, and Wentworth Institute of Technology, founding members of the Colleges of the Fenway, are adjacent to Northeastern University. Suffolk University, a small private university known for its law school, maintains a campus on Beacon Hill. New England School of Law, a small private law school located in the theatre district, was originally established as America's only all female law school. Emerson College, a small private college with a strong reputation in the fields of performing arts, journalism, writing, and film, is located nearby on Boston Common. Boston College, whose original campus was located in South Boston, moved its campus west to a site that straddles the Boston(Brighton)-Newton border. Boston College is expanding further into the Brighton neighbourhood following the purchase of adjacent land from the Boston Catholic Archdiocese.


          


          Boston is also home to several conservatories and art schools, including the Art Institute of Boston, Massachusetts College of Art, and the New England Conservatory of Music (the oldest independent conservatory in the United States). Other conservatories include the Boston Conservatory, the School of the Museum of Fine Arts and Berklee College of Music. Boston has one major public university, the University of Massachusetts Boston, located on Columbia Point in Dorchester, while Roxbury Community College and Bunker Hill Community College are the city's two community colleges.


          Several major national universities located outside Boston have a major presence in the city. Harvard University, the nation's oldest, and arguably best known, institution of higher learning, is located across the Charles River in Cambridge. The business and medical schools are in Boston, and there are plans for additional expansion into Boston's Allston neighbourhood. The Massachusetts Institute of Technology (MIT), which originated in Boston and was long known as " Boston Tech," moved across the river to Cambridge in 1916. Tufts University administers its medical and dental school adjacent to the Tufts Medical Centre, a 451-bed academic medical institution that is home to both a full-service hospital for adults and the Floating Hospital for Children. Eastern Nazarene College in Quincy, is the only evangelical Christian college in metropolitan Boston and is active in Christian ministry in the City of Boston.


          Boston Public Schools, the oldest public school system in the U.S., enrolls 57,000 students from kindergarten to grade 12. The system operates 145 schools, which includes Boston Latin School (the oldest public school in the United States, established in 1635; which, along with Boston Latin Academy, is a highly prestigious public exam school admitting students in the 7th and 9th grades only and serving grades 712), English High (the oldest public high school, established 1821), and the Mather School (the oldest public elementary school, established in 1639). The city also has private, parochial, and charter schools. 3000 students of racial minorities attend participating suburban schools through the Metropolitan Educational Opportunity Council, or METCO. In 2002, Forbes Magazine ranked the Boston Public Schools as the best large city school system in the country, with a graduation rate of 82%. In 2005, the student population within the school system was 45.5% Black or African American, 31.2% Hispanic or Latino, 14% White, and 9% Asian, as compared with 24%, 14%, 49%, and 8% respectively for the city as a whole.


          


          Culture
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          Boston shares many cultural roots with greater New England, including a dialect of the non- rhotic Eastern New England accent known as Boston English, and a regional cuisine with a large emphasis on seafood, rum, salt, and dairy products. Irish Americans are a major influence on Boston's politics and religious institutions. Boston also has its own collection of neologisms known as Boston slang.


          Many consider Boston to have a strong sense of cultural identity, perhaps as a result of its intellectual reputation; much of Boston's culture originates at its universities. The city has several ornate theatres, including the Cutler Majestic Theatre, Boston Opera House, Citi Performing Arts Centre, and the Orpheum Theatre. Renowned performing arts organizations include the Boston Symphony Orchestra, Boston Ballet, Boston Pops, Celebrity Series of Boston, Boston Early Music Festival, Boston Lyric Opera Company, OperaBoston, Emmanuel Music, and the Handel and Haydn Society (one of the oldest choral companies in the United States). There are also many major annual events such as First Night, which occurs during New Year's Eve, Italian summer feasts in the North End honoring Catholic saints, and several events during the Fourth of July. These events include the week-long Harborfest festivities and a Boston Pops concert accompanied by fireworks on the banks of the Charles River.
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          Because of the city's prominent role in the American Revolution, several historic sites relating to that period are preserved as part of the Boston National Historical Park. Many are found along the Freedom Trail, which is marked by a red line or bricks embedded in the ground. The city is also home to several prominent art museums, including the Museum of Fine Arts and the Isabella Stewart Gardner Museum. In December 2006 the Institute of Contemporary Art moved from its Back Bay location to a new contemporary building designed by Diller Scofidio + Renfro located in the Seaport District. The University of Massachusetts campus at Columbia Point houses the John F. Kennedy Library. The Boston Athenaeum (one of the oldest independent libraries in the United States), Boston Children's Museum, Bull & Finch Pub (whose building is known from the television show Cheers), Museum of Science, and the New England Aquarium are within the city.


          Boston is also one of the birthplaces of the hardcore punk genre of music. Boston musicians have contributed greatly to this music scene over the years (see also Boston hardcore). Boston neighborhoods were home to one of the leading local third wave ska and ska punk scenes in the 1990s, led by bands such as The Mighty Mighty Bosstones, The Allstonians, Skavoovie and the Epitones, and the Dropkick Murphys. The 1980s hardcore punk rock compilation This Is Boston, Not L.A. highlights some of the bands that built the genre. Several nightclubs, such as The Channel, Bunnratty's in Allston, and The Rathskeller, were renowned for showcasing both local punk rock bands and those from farther afield. All of these clubs are now closed, and in many cases razed during recent gentrification.


          Sports
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          The Boston Red Sox are a founding member of the American League of Major League Baseball and are the 2007 World Series champions. The team plays its home games at Fenway Park, near Kenmore Square in the Fenway section. Built in 1912, it is the oldest sports arena or stadium in active use in the United States among the four major professional sports. Boston was also the site of the first game of the first modern World Series, in 1903. The series was played between the Red Sox and the Pittsburgh Pirates. Persistent reports that the team was known in 1903 as the "Boston Pilgrims" appear to be unfounded. The Boston Braves were Boston's NL team (1871-1953) until they moved to Milwaukee in 1953, then later Atlanta in 1966 where they currently play as the Atlanta Braves.


          The TD Banknorth Garden (formerly called the Fleet Center, and the Shawmut Centre) is adjoined to North Station and is the home of two major league teams: the Boston Bruins ice hockey team of the National Hockey League and the 2008 National Basketball Association champions, the Boston Celtics. The Bruins were the first American member of the National Hockey League and an Original Six franchise. The Boston Celtics were founding members of the Basketball Association of America, one of the two leagues that merged to form the NBA. The Celtics have the distinction of having more national titles than any other NBA team with 17 championships from 1957 to 2008.
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          Although the team has played in suburban Foxboro since 1971, the New England Patriots are Boston's football team. The team was founded in 1960 as the Boston Patriots, a charter member of the American Football League, and in 1970 the team joined the National Football League. The team has won three Super Bowl titles since the 2001 season (in 2001, 2003, and 2004). They share Gillette Stadium with the New England Revolution of Major League Soccer. There has also been talk of a possible Arena Football League expansion team coming to Boston sometime in the next few years.


          Boston's many colleges and universities are active in college athletics. There are four NCAA Division I members in the city: Boston College (member of the Atlantic Coast Conference), Boston University ( America East Conference), Northeastern University ( Colonial Athletic Association), and Harvard University ( Ivy League). All except Harvard, which belongs to ECAC Hockey, belong to the Hockey East conference. The hockey teams of these four universities meet every year in a four-team tournament known as the " Beanpot Tournament," which is played at the TD Banknorth Garden over two Monday nights in February.


          One of the most famous sporting events in the city is the Boston Marathon, the 26.2mile (42.2km) run from Hopkinton to Copley Square in the Back Bay. The Marathon, the world's oldest, is popular and heavily attended. It is run on Patriots' Day in April and always coincides with a Red Sox home baseball game that starts at 11:05 AM (10:05 beginning in 2007), the only MLB game all year to start before noon local time. Another major event held in the city is the Head of the Charles Regatta rowing competition on the Charles River.


          
            
              	Club

              	League

              	Sport

              	Venue

              	Established

              	Championships
            


            
              	Boston Red Sox

              	MLB

              	Baseball

              	Fenway Park

              	1901

              	7 World Series Titles

              12 AL Pennants
            


            
              	New England Patriots

              	NFL

              	Football

              	Gillette Stadium

              	1960

              	3 Super Bowl Titles
            


            
              	Boston Celtics

              	NBA

              	Basketball

              	TD Banknorth Garden

              	1946

              	17 NBA Titles
            


            
              	Boston Bruins

              	NHL

              	Hockey

              	TD Banknorth Garden

              	1924

              	5 Stanley Cups
            


            
              	New England Revolution

              	MLS

              	Soccer

              	Gillette Stadium

              	1995

              	1 U.S. Open Cup
            


            
              	Boston Cannons

              	MLL

              	Lacrosse (Outdoor)

              	Harvard Stadium

              	2001

              	None
            


            
              	Boston Blazers

              	NLL

              	Lacrosse (Indoor)

              	TD Banknorth Garden

              	2008

              	None
            


            
              	New England Riptide

              	NPF

              	Softball

              	Martin Softball Field

              	2004

              	1 Cowles Cup
            

          


          


          Healthcare and utilities
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          The Longwood Medical Area is a region of Boston with a concentration of medical and research facilities, including Beth Israel Deaconess Medical Centre, Brigham and Women's Hospital, Children's Hospital Boston, Dana-Farber Cancer Institute, Harvard Medical School, Harvard School of Public Health and Harvard School of Dental Medicine. Massachusetts General Hospital (MGH) is near the Beacon Hill neighbourhood, with the Massachusetts Eye and Ear Infirmary and Spaulding Rehabilitation Hospital nearby. Boston also has VA medical centers in the Jamaica Plain and West Roxbury neighborhoods.


          Many of Boston's major medical facilities are associated with universities. The facilities in the Longwood Medical Area and MGH are world-renowned research medical centers affiliated with Harvard Medical School. Tufts Medical Centre (formerly Tufts-New England Medical Center), located in the southern portion of the Chinatown neighbourhood, is affiliated with Tufts University School of Medicine. Boston Medical Centre, located in the South End neighbourhood, is the primary teaching facility for the Boston University School of Medicine as well as the largest trauma centre in the Boston area; it was formed by the merger of Boston University Hospital and Boston City Hospital, which was the first municipal hospital in the U.S.


          Water supply and sewage-disposal services are provided by the Boston Water and Sewer Commission. The Commission in turn purchases wholesale water and sewage disposal from the Massachusetts Water Resources Authority (MWRA). The city's water comes from the Quabbin Reservoir and the Wachusett Reservoir, which are about 65miles (105km) and 35miles (56km) west of the city respectively. NSTAR is the exclusive distributor of electric power to the city, though due to deregulation, customers now have a choice of electric generation companies. Natural gas is distributed by KeySpan Corporation (the successor company to Boston Gas); only commercial and industrial customers may choose an alternate natural gas supplier.


          Verizon, successor to New England Telephone, NYNEX, Bell Atlantic and earlier, the Bell System, is the primary wired telephone service provider for the area. Phone service is also available from various national wireless companies. Cable television is available from Comcast and RCN, with Broadband Internet access provided by the same companies in certain areas. A variety of DSL providers and resellers are able to provide broadband Internet over Verizon-owned phone lines.


          


          Transportation
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          Logan International Airport, located in the East Boston neighbourhood, handles most of the scheduled passenger service for Boston. Surrounding the city are three major general aviation relievers: Beverly Municipal Airport to the north, Hanscom Field in Bedford, to the west, and Norwood Memorial Airport to the south. T. F. Green Airport serving Providence, Rhode Island, and Manchester-Boston Airport in Manchester, New Hampshire, also provide scheduled passenger service to the Boston area.


          Downtown Boston's streets are not organized on a grid, but grew in a meandering organic pattern beginning early in the seventeenth century. They were created as needed, and as wharves and landfill expanded the area of the small Boston peninsula. Along with several rotaries, roads change names and lose and add lanes seemingly at random. On the other hand, streets in the Back Bay, East Boston, the South End, and South Boston do follow a grid system.
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          Boston is the eastern terminus of I-90, which in Massachusetts runs along the Mass Pike. I-95, which surrounds the city, is locally referred to as Route 128, its historical state route numbering. U.S. Route 1 and I-93 and Massachusetts Route 3 run north to south through the city forming the elevated Central Artery, which ran through downtown Boston and was constantly prone to heavy traffic, was replaced with an underground tunnel through the Big Dig.


          The Massachusetts Bay Transportation Authority (MBTA) operates what was the first underground rapid transit system in the United States and is now the fourth busiest rapid transit system in the country, having been expanded to 65.5miles (105km) of track, reaching as far north as Malden, as far south as Braintree, and as far west as Newton  collectively known as the "T". The MBTA also operates the nation's sixth busiest bus network, as well as water shuttles, and a commuter rail network totaling over 200miles (321km), extending north to the Merrimack Valley, west to Worcester, and south to Providence. Nearly a third of Bostonians use public transit for their commute to work. Walking has a larger transit role in Boston than comparably populated cities. Owing to factors such as the compactness of the city and large student population, 13% of the population commutes by foot, making it the highest percentage of pedestrian commuters in the country out of the major American cities. In its March 2006 issue, Bicycling magazine named Boston as one of the worst cities in the U.S. for cycling; regardless, it has one of the highest rates of bicycle commuting.
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          Amtrak's Northeast Corridor and Chicago lines originate at South Station and stop at Back Bay. Fast Northeast Corridor trains, which service New York City, Washington, D.C., and points in between, also stop at Route 128 Station in the southwestern suburbs of Boston. Meanwhile, Amtrak's Downeaster service to Maine originates at North Station.
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              	Boston Terrier
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              Boston Terrier with brindle coat
            


            
              	Other names

              	Boston Bull

              Boston Bull & Terrier

              Boxwood
            


            
              	Country of origin

              	United States
            


            
              	
                
                  
                    	Traits
                  

                

              
            


            
              	
                
                  
                    	Classification & standards
                  


                  
                    	FCI

                    	Group 9 Section 11 #140

                    	standard
                  


                  
                    	AKC

                    	Non-sporting

                    	standard
                  


                  
                    	ANKC

                    	Group 7 (Non-Sporting)

                    	standard
                  


                  
                    	CKC

                    	Group 6 - Non-Sporting

                    	standard
                  


                  
                    	KC (UK)

                    	Utility

                    	standard
                  


                  
                    	NZKC

                    	Non-sporting

                    	standard
                  


                  
                    	UKC

                    	Companion Breeds

                    	standard
                  

                

              
            

          


          The Boston Terrier is a breed of dog originating in the United States of America.


          



          


          Description


          


          Appearance
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          Frequently, variations on the standard are seen depending on the ancestry of the individual dog. At various times, the Bulldog, American Pit Bull Terrier, English Mastiff, Staffordshire Bull Terrier, and French Bulldogamong other breedshave been crossbred with Boston Terrier lines to minimize inbreeding in what is necessarily a small gene pool. 


          Size


          Boston Terriers are typically small, compactly built, well proportioned dogs with erect ears, short tails, and a short muzzle that should be free of wrinkles. They usually have a square sort of face. According to international breed standard, the dog should weigh no less than 10 pounds and no more than 25 pounds. Boston Terriers usually stand 15-17 inches at the withers.


          


          Coat and colour
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          The Boston Terrier is characteristically marked with white in proportion to either black, brindle, seal, or a combination of the three. Seal is a color specifically used to describe Boston Terriers and is defined as a black color with red highlights when viewed in the sun or bright light. If all other qualities are identical, brindle is the preferred colour according to most breed standards.


          Ideally, white should cover its chest, muzzle, band around the neck, half way up the forelegs, up to the hocks on the rear legs, and a white blaze between but not touching the eyes. For conformation showing, symmetrical markings are preferred. Due to the Boston Terrier's markings resembling formal wear, in addition to its refined and pleasant personality, the breed is commonly referred to as the "American Gentleman."


          


          Temperament


          Boston Terriers are mainly hyper, friendly, and rambunctious dogs. They have very strong, lovable, unforgettable personalities. They need owners that can keep up with the alert, loud temperament of this dog. Bostons can range in temperaments from those that are eager to please their master to those that are more stubborn. Both can be easily trained given a patient and assertive owner.


          While originally bred for fighting, they were later down bred for companionship. The modern Boston Terrier can be gentle, alert, expressive, and well-mannered. Many still retain the spunky attitude of the typical terrier. Be aware of much dominance, especially toward other dogs and domesticated animals. It must be noted however, that they are not considered terriers by the American Kennel Club, but are part of the non-sporting group. Boston Terrier is something of a misnomer. They were originally a cross-breed between the Old English Bulldog and the English White Terrier. Both of these breeds are now extinct.


          Some Bostons enjoy having another one for companionship. Both females and males generally bark only when necessary. Having been bred as a companion dog, they enjoy being around people, and, if properly socialized, get along well with children, the elderly, other canines, and non-canine pets. Some Boston Terriers are very cuddly, while others are more independent.


          


          Health
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          Several health issues are of concern in the Boston Terrier: cataracts (both juvenile and adult type), cherry eye, luxating patellas, deafness, heart murmur, and allergies. Curvature of the back, called roaching, might be caused by patella problems with the rear legs, which in turn causes the dog to lean forward onto the forelegs. This might also just be a structural fault with little consequence to the dog. Many Bostons cannot tolerate excessive heat and also extremely cold weather, due to the shortened muzzle, so hot or cold weather combined with demanding exercise can bring harm to a Boston Terrier. A sensitive digestive system is also typical of the Boston Terrier. In the absence of proper diet, flatulence is associated with the breed (which is very stinky like Koharu).


          Bostons, along with Pug, Pekingese, Shih Tzu and other short-snouted breeds are Brachycephalic breeds. The word comes from Greek roots "Brachy," meaning short and "cephalic," meaning head. This anatomy can cause tiny nostrils, long palates and a narrow trachea. Because of this, Bostons may be prone to snoring and reverse sneeze, a rapid and repeated forced inhalation through the nose, accompanied by snorting or gagging sounds used to clear the palate of mucus. Bostons are also prone to sensitive stomachs and intestinal gas.


          They can live up to 15 years or more, with an average of around 13 years.


          


          History


          The Boston Terrier breed originated around 1870, when Robert C. Hooper of Boston purchased a dog known as Hooper's Judge, who was of a Bull and Terrier type lineage. Judge's specific lineage is unknown, however, Hooper's Judge is either directly related to the original Bull and Terrier breeds of the 1700s and early 1800s, or Judge is the result of modern English Bulldog's being crossed into terrier's created in the 1860s for show purposes, like the White English Terrier.


          

          Judge weighed over 29.7 pounds (13.5 kilos). Their offspring interbred with one or more French Bulldogs, providing the foundation for the Boston Terrier. Bred down in size from pit-fighting dogs of the Bull and Terrier types, the Boston Terrier originally weighed up to 44 pounds (20 kg.) (Olde Boston Bulldogge). The breed was first shown in Boston in 1870. By 1889 the breed had become sufficiently popular in Boston that fanciers formed the American Bull Terrier Club, but this proposed name for the breed was not well received by the Bull Terrier Fanciers. The breed's nickname, "roundheads", was similarly inappropriate. Shortly after, at the suggestion of James Watson (a noted writer and authority), the club changed its name to the Boston Terrier Club and in 1893 it was admitted to membership in the American Kennel Club. In 1893, the American Kennel Club (AKC) admitted the Boston Terrier breed and gave the club membership status, making it the first US breed to be recognized. It is one of a small number of breeds to have originated in the United States. The Boston Terrier was the first non-sporting dog bred in the US.


          In the early years, the color and markings were not very important, but by the 1900s the breed's distinctive markings and colour were written into the standard, becoming an essential feature. Terrier only in name, the Boston Terrier has lost most of its ruthless desire for mayhem, preferring the company of humans, although some males will still challenge other dogs if they feel their territory is being invaded.


          Boston Terriers were particularly popular during the 1920s in the US.


          
            Retrieved from " http://en.wikipedia.org/wiki/Boston_terrier"
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          Botany, plant science(s), phytology, or plant biology is a branch of biology and is the scientific study of plant life and development. Botany covers a wide range of scientific disciplines that study plants, algae, and fungi including: structure, growth, reproduction, metabolism, development, diseases, and chemical properties and evolutionary relationships between the different groups. The study of plants and botany began with tribal lore, used to identify edible, medicinal and poisonous plants, making botany one of the oldest sciences. From this ancient interest in plants, the scope of botany has increased to include the study of over 550,000 kinds or species of living organisms.


          


          Scope and importance of botany
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          As with other life forms in biology, plant life can be studied from different perspectives, from the molecular, genetic and biochemical level through organelles, cells, tissues, organs, individuals, plant populations, and communities of plants. At each of these levels a botanist might be concerned with the classification ( taxonomy), structure ( anatomy and morphology), or function ( physiology) of plant life.


          Historically, botany covered all organisms that were not considered to be animals. Some of these organisms are no longer considered to be part of the plant kingdom  these include fungi (studied in mycology), lichens ( lichenology), bacteria ( bacteriology), viruses ( virology) and single-celled algae, which are now grouped as part of the Protista. However, attention is still given to these groups by botanists, and fungi, lichens, bacteria and photosynthetic protists are usually covered in introductory botany courses.


          The study of plants has importance for a number of reasons. Plants are a fundamental part of life on Earth. They generate the oxygen, food, fibres, fuel and medicine that allow higher life forms to exist. Plants also absorb carbon dioxide through photosynthesis, a minor greenhouse gas that in large amounts can affect global climate. It is believed that the evolution of plants has changed the global atmosphere of the earth early in the earth's history and paleobotanists study ancient plants in the fossil record. A good understanding of plants is crucial to the future of human societies as it allows us to:


          
            	Produce food to feed an expanding population


            	Understand fundamental life processes


            	Produce medicine and materials to treat diseases and other ailments


            	Understand environmental changes more clearly

          


          


          Human nutrition
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          Virtually all foods eaten come from plants, either directly from staple foods and other fruit and vegetables, or indirectly through livestock or other animals, which rely on plants for their nutrition. Plants are the fundamental base of nearly all food chains because they use the energy from the sun and nutrients from the soil and atmosphere and convert them into a form that can be consumed and utilized by animals; this is what ecologists call the first trophic level. Botanists also study how plants produce food we can eat and how to increase yields and therefore their work is important in mankind's ability to feed the world and provide food security for future generations, for example through plant breeding. Botanists also study weeds, plants which are considered to be a nuisance in a particular location. Weeds are a considerable problem in agriculture, and botany provides some of the basic science used to understand how to minimize 'weed' impact in agriculture and native ecosystems. Ethnobotany is the study of the relationships between plants and people.
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          Fundamental life processes


          Plants are convenient organisms in which fundamental life processes (like cell division and protein synthesis for example) can be studied, without the ethical dilemmas of studying animals or humans. The genetic laws of inheritance were discovered in this way by Gregor Mendel, who was studying the way pea shape is inherited. What Mendel learned from studying plants has had far reaching benefits outside of botany. Additionally, Barbara McClintock discovered ' jumping genes' by studying maize. These are a few examples that demonstrate how botanical research has an ongoing relevance to the understanding of fundamental biological processes.


          


          Medicine and materials


          Many medicinal and recreational drugs, like tetrahydrocannabinol, caffeine, and nicotine come directly from the plant kingdom. Others are simple derivatives of botanical natural products; for example aspirin is based on the pain killer salicylic acid which originally came from the bark of willow trees. There may be many novel cures for diseases provided by plants, waiting to be discovered. Popular stimulants like coffee, chocolate, tobacco, and tea also come from plants. Most alcoholic beverages come from fermenting plants such as barley (beer), rice ( saki) and grapes (wine).


          Plants also provide us with many natural materials, such as cotton, wood, paper, linen, vegetable oils, some types of rope, and rubber. The production of silk would not be possible without the cultivation of the mulberry plant. Sugarcane, rapeseed, soy and other plants with a highly-fermentable sugar or oil content have recently been put to use as sources of biofuels, which are important alternatives to fossil fuels, see biodiesel.


          


          Environmental changes


          Plants can also help us understand changes in on our environment in many ways.


          
            	Understanding habitat destruction and species extinction is dependent on an accurate and complete catalog of plant systematics and taxonomy.


            	Plant responses to ultraviolet radiation can help us monitor problems like the ozone depletion.


            	Analyzing pollen deposited by plants thousands or millions of years ago can help scientists to reconstruct past climates and predict future ones, an essential part of climate change research.


            	Recording and analyzing the timing of plant life cycles are important parts of phenology used in climate-change research.


            	Lichens, which are sensitive to atmospheric conditions, have been extensively used as pollution indicators.

          


          In many different ways, plants can act a little like the ' miners canary', an early warning system alerting us to important changes in our environment. In addition to these practical and scientific reasons, plants are extremely valuable as recreation for millions of people who enjoy gardening, horticultural and culinary uses of plants every day.


          History
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          Early botany


          
            	Ancient India

          


          Early examples of plant taxonomy occur in the Rigveda, that divides plants into Vrska (tree), Osadhi (herbs useful to humans) and Virudha (creepers). which are further subdivided. The Atharvaveda divides plants into eight classes, Visakha (spreading branches), Manjari (leaves with long clusters), Sthambini (bushy plants), Prastanavati (which expands); Ekasrnga (those with monopodial growth), Pratanavati (creeping plants), Amsumati (with many stalks), and Kandini (plants with knotty joints). The Taittiriya Samhita and classifies the plant kingdom into vrksa, vana and druma (trees), visakha (shrubs with spreading branches), sasa (herbs), amsumali (a spreading or deliquescent plant), vratati (climber), stambini (bushy plant), pratanavati (creeper), and alasala (those spreading on the ground).


          Manusmriti proposed a classification of plants in eight major categories. Charaka Samhitā and Sushruta Samhita and the Vaisesikas also present an elaborate taxonomy.


          Parashara, the author of Vrksayurveda (the science of life of trees), classifies plants into Dvimatrka ( Dicotyledons) and Ekamatrka ( Monocotyledons). These are further classified into Samiganiya ( Fabaceae), Puplikagalniya ( Rutaceae), Svastikaganiya ( Cruciferae), Tripuspaganiya ( Cucurbitaceae), Mallikaganiya ( Apocynaceae), and Kurcapuspaganiya ( Asteraceae).


          Important medieval Indian works of plant physiology include the Prthviniraparyam of Udayana, Nyayavindutika of Dharmottara, Saddarsana-samuccaya of Gunaratna, and Upaskara of Sankaramisra.


          
            	Ancient China

          


          In ancient China, the recorded listing of different plants and herb concoctions for pharmaceutical purposes spans back to at least the Warring States (481 BC-221 BC). Many Chinese writers over the centuries contributed to the written knowledge of herbal pharmaceutics. There was the Han Dynasty (202 BC-220 AD) written work of the Huangdi Neijing and the famous pharmacologist Zhang Zhongjing of the 2nd century. There was also the 11th century scientists and statesmen Su Song and Shen Kuo, who compiled treatises on herbal medicine and included the use of mineralogy.


          
            	Greco-Roman world

          


          Among the earliest of botanical works in Europe, written around 300 B.C., are two large treatises by Theophrastus: On the History of Plants ( Historia Plantarum) and On the Causes of Plants. Together these books constitute the most important contribution to botanical science during antiquity and on into the Middle Ages. The Roman medical writer Dioscorides provides important evidence on Greek and Roman knowledge of medicinal plants.


          


          Medieval botany


          The Kurdish biologist Al-Dinawari (828-896) is considered the founder of Arabic botany for his Book of Plants, in which he described at least 637 plants and discussed plant evolution from its birth to its death, describing the phases of plant growth and the production of flowers and fruit.


          In the early 13th century, the Andalusian-Arabian biologist Abu al-Abbas al-Nabati developed an early scientific method for botany, introducing empirical and experimental techniques in the testing, description and identification of numerous materia medica, and separating unverified reports from those supported by actual tests and observations. His student Ibn al-Baitar (d. 1248) wrote a pharmaceutical encyclopedia describing 1,400 plants, foods, and drugs, 300 of which were his own original discoveries. A Latin translation of his work was useful to European biologists and pharmacists in the 18th and 19th centuries.


          


          Early modern botany


          In 1665, using an early microscope, Robert Hooke discovered cells in cork, and a short time later in living plant tissue. The German Leonhart Fuchs, the Swiss Conrad von Gesner, and the British authors Nicholas Culpeper and John Gerard published herbals that gave information on the medicinal uses of plants.


          In 1754 Carl von Linn (Carl Linnaeus) divided the plant Kingdom into 25 classes. One, the Cryptogamia, included all the plants with concealed reproductive parts (algae, fungi, mosses and liverworts and ferns).


          


          Modern botany


          A considerable amount of new knowledge today is being generated from studying model plants like Arabidopsis thaliana. This weedy species in the mustard family was one of the first plants to have its genome sequenced. The sequencing of the rice (Oryza sativa) genome and a large international research community have made rice the de facto cereal/ grass/ monocot model. Another grass species, Brachypodium distachyon is also emerging as an experimental model for understanding the genetic, cellular and molecular biology of temperate grasses. Other commercially-important staple foods like wheat, maize, barley, rye, pearl millet and soybean are also having their genomes sequenced. Some of these are challenging to sequence because they have more than two haploid (n) sets of chromosomes, a condition known as polyploidy, common in the plant kingdom. Chlamydomonas reinhardtii (a single-celled, green alga) is another plant model organism that has been extensively studied and provided important insights into cell biology.


          In 1998 the Angiosperm Phylogeny Group published a phylogeny of flowering plants based on an analysis of DNA sequences from most families of flowering plants. As a result of this work, major questions such as which families represent the earliest branches in the genealogy of angiosperms are now understood. Investigating how plant species are related to each other allows botanists to better understand the process of evolution in plants.


          


          Notable Botanists


          
            	Ibn al-Baitar (d. 1248), Andalusian-Arab scientist, botanist, pharmacist, physician, and author of one of the largest botanical encyclopedias.


            	Al-Dinawari (828-896), Kurdish botanist, historian, geographer, astronomer, mathematician, and founder of Arabic botany.


            	Luther Burbank (1849-1926), American botanist, horticulturist, and a pioneer in agricultural science.


            	Joseph Dalton Hooker (1817-1911), English botanist and explorer. Second winner of Darwin Medal.


            	Thomas Henry Huxley (18251895), English biologist, known as "Darwin's Bulldog" for his advocacy of Charles Darwin's theory of evolution. Third winner of Darwin Medal.


            	Carl Linnaeus (1707-1778), Swedish botanist, physician and zoologist who laid the foundations for the modern scheme of Binomial nomenclature. He is known as the father of modern taxonomy, and is also considered one of the fathers of modern ecology.


            	Gregor Johann Mendel (1822-1884), Augustinian priest and scientist, and is often called the father of genetics for his study of the inheritance of traits in pea plants.


            	Abu al-Abbas al-Nabati (c. 1200), Andalusian-Arab botanist and agricultural scientist, and a pioneer in experimental botany.


            	Leonardo da Vinci (1452-1519), Italian polymath; a scientist, mathematician, engineer, inventor, anatomist, painter, sculptor, architect, botanist, musician and writer.
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              	Motto:Pula

              Rain
            


            
              	Anthem: Fatshe leno la rona

              Blessed Be This Noble Land
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              	Capital

              (and largest city)

              	Gaborone

            


            
              	Official languages

              	English, Tswana(national)
            


            
              	Demonym

              	Batswana
            


            
              	Government

              	Parliamentary republic
            


            
              	-

              	President

              	Festus Mogae
            


            
              	Independence

              	from the United Kingdom
            


            
              	-

              	Date

              	September 30, 1966
            


            
              	Area
            


            
              	-

              	Total

              	581,726km( 41st)

              224,606 sqmi
            


            
              	-

              	Water(%)

              	2.5
            


            
              	Population
            


            
              	-

              	2006estimate

              	1,639,833( 147th)
            


            
              	-

              	Density

              	3.0/km( 220th)

              7.8/sqmi
            


            
              	GDP( PPP)

              	2007estimate
            


            
              	-

              	Total

              	$18.72 billion( 114th)
            


            
              	-

              	Per capita

              	$14,700( 60th)
            


            
              	Gini(1993)

              	63(high)
            


            
              	HDI(2007)

              	▲ 0.654(medium)( 124th)
            


            
              	Currency

              	Pula ( BWP)
            


            
              	Time zone

              	CAT ( UTC+2)
            


            
              	-

              	Summer( DST)

              	not observed( UTC+2)
            


            
              	Internet TLD

              	.bw
            


            
              	Calling code

              	+267
            

          


          Botswana, officially the Republic of Botswana ( Tswana: Lefatshe la Botswana), is a landlocked nation in Southern Africa. Citizens of Botswana are Batswana (singular: Motswana), regardless of ethnicity. Formerly the British protectorate of Bechuanaland, Botswana adopted its new name after becoming independent within the Commonwealth on September 30, 1966. It is bordered by South Africa to the south and southeast, Namibia to the west, Zambia to the north, and Zimbabwe to the northeast. The economy, closely tied to South Africa's, is dominated by mining (especially diamonds), tourism, and cattle.


          Geography and environment
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            	Summary

          


          Botswana is predominantly flat, tending toward gently rolling tableland. The Kalahari Desert is located in the southwest of the country. The Limpopo River Basin is the major landform of all of southern Africa, including Botswana.


          
            	More detail

          


          At 231,788 mi (600,370 km), Botswana is the world's 45th-largest country (after Ukraine). It is comparable in size to Madagascar, and is slightly smaller than the state of Texas in the Southern United States.


          Botswana is dominated by the Kalahari Desert, which covers up to 70% of the land surface of the country. The Okavango Delta, the world's largest inland delta, is in the northwest. The Makgadikgadi Pan, a large salt pan lies in the north.


          Botswana has diverse areas of wildlife habitat, including the Okavango Delta, the Kalahari Desert, grasslands and savannas, the latter where Blue Wildebeest and many antelopes as well as other mammals and birds are found.


          


          Politics and government


          The politics of Botswana takes place in a framework of a presidential representative democratic republic, whereby the President of Botswana is both head of state and head of government, and of a pluriform multi-party system. Executive power is exercised by the government. Legislative power is vested in both the government and the Parliament of Botswana. Since independence the party system has been dominated by the Botswana Democratic Party. The Judiciary is independent of the executive and the legislature.


          


          Defense


          At the time of independence Botswana had no armed forces, It was only after attacks from the Rhodesian army that Botswana formed a Botswana Defence Force (BDF) in self-defence in 1977. The president is commander in chief and a defence council is appointed by the president. The BDF now has approximately 12,000 members.


          The BDF is a capable and well-disciplined military force. Following positive political changes in South Africa and the region, the BDF's missions have increasingly focused on anti-poaching activities, disaster-preparedness, and foreign peacekeeping. The United States has been the largest single foreign contributor to the development of the BDF, and a large segment of its officer corps has received U.S. training. It is considered an apolitical and professional institution.


          


          Foreign relations


          Botswana puts a premium on economic and political integration in Southern Africa. It seeks to make SADC a working vehicle for economic development, and promotes efforts to make the region self-policing in terms of preventative diplomacy, conflict resolution, and good governance. It has welcomed post-apartheid South Africa as a partner in these efforts. Botswana joins the African consensus on most major international matters and is a member of international organisations such as the United Nations, the Commonwealth of Nations and the African Union (AU). Botswana is also a member of the International Criminal Court with a Bilateral Immunity Agreement of protection for the US-military (as covered under Article 98).


          


          Districts and sub-districts
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          Botswana is divided into nine districts:


          
            
              	
                1. Central

                2. Ghanzi

                3. Kgalagadi

                4. Kgatleng

                5. Kweneng

              

              	

              	
                6. North-East

                7. North-West

                8. South-East

                9. Southern

              

              	
                



                


              
            

          


          These districts are subdivided into a total twenty-eight subdistricts.


          
            	Main population centres (in descending order)

          


          Cities


          
            	Gaborone


            	Francistown

          


          Towns and villages


          
            
              	
                
                  	Molepolole


                  	Selebi-Phikwe


                  	Maun

                

              

              	

              	
                
                  	Serowe


                  	Kanye


                  	Mahalapye

                

              

              	

              	
                
                  	Mochudi


                  	Mogoditshane


                  	Gabane


                  	Lobatse

                

              

              	

              	
                
                  	Palapye


                  	Tlokweng


                  	Ramotswa

                

              

              	

              	
                
                  	Thamaga


                  	Moshupa


                  	Tonota

                

              

              	

              	
                
                  	Bobonong


                  	Orapa


                  	Jwaneng

                

              

              	
            

          


          


          Economy
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          Since independence, Botswana has had one of the fastest growth rates in per capita income in the world. Botswana has transformed itself from one of the poorest countries in the world to a middle-income country with a per capita GDP of $14,700 in 2007. Economic growth averaged over 9% per year from 1966 to 1999. The government has maintained a sound fiscal policy, despite consecutive budget deficits in 2002 and 2003, and a negligible level of foreign debt. It earned the highest sovereign credit rating in Africa and has stockpiled foreign exchange reserves (over $7 billion in 2005/2006) amounting to almost two and a half years of current imports. Botswana's impressive economic record has been built on the foundation of wisely using revenue generated from diamond mining to fuel economic development through prudent fiscal policies and a cautious foreign policy. Debswana, the only diamond mining company operating in Botswana, is 50% owned by the government and generates about half of all government revenues. In 2007, significant quantities of Uranium were discovered, and mining is projected to begin by 2010. Several international mining corporations have prospected in Botswana for diamonds, gold, uranium, copper, and even oil, many coming back with positive results.


          However, economic development spending was cut by 10% in 2002-2003 as a result of recurring budget deficits and rising expenditure on healthcare services. Botswana has been hit very hard by the AIDS epidemic; the average life expectancy in Botswana at birth, 1990: 64 years, 2005: 34 years. This is barely half the 59-year average for low-income countries, and Botswana residents, along with those of Swaziland, have the shortest average lifespan in the world. Approximately one in three Batswana has HIV, giving Botswana the second highest HIV infection rate in the world after Swaziland. The government recognizes that HIV/AIDS will affect the economy and is trying to combat the epidemic, including free Antiretroviral drug treatment and a nation-wide Prevention of Mother-to-Child Transmission program. Some of Botswana's budget deficits can be traced to relatively high military expenditures (about 4% of GDP in 2004, according to the CIA World Factbook), which some critics contend is unnecessary given the low likelihood of international conflict (though the Botswana government also makes use of these troops for multilateral operations and assistance efforts).


          


          Trade


          Botswana is part of the Southern African Customs Union ( SACU) with South Africa, Lesotho, Swaziland, and Namibia. The World Bank reports that in 2001 (the most recent year for which World Bank data are available), the SACU had a weighted average common external tariff rate of 3.6 percent. According to the U.S. Department of Commerce, "There are very few tariff or non-tariff barriers to trade with Botswana, apart from restrictions on licensing for some business operations, which are reserved for [Botswana] companies." Based on the revised trade factor methodology, Botswana's trade policy score is unchanged. The main export of Botswana is diamonds. Jwaneng, in Botswana, is the world's largest and richest diamond mine thus the demand of diamonds from Botswana is fairly high. The mine was discovered when termites looking for water brought grains of diamond to the surface. If the great demand of diamonds were to go into rapid decline, then the economy of Botswana would suffer greatly as they are highly dependent on this export. The diamond mine in Jwaneng provides many jobs for the unemployed in Botswana as people are needed to physically extract the diamonds, and to build the roads needed for their transport, for example. A source of foreign exchange is also introduced to the economy and it offers a potential basis for industrial development, and thus stimulates improvements within Botswana's infrastructure.


          


          Private sector development and foreign investment


          Botswana seeks to further diversify its economy away from minerals, which account for a third of GDP, down from nearly half of GDP in the early 1990s. Foreign investment and management are welcomed in Botswana. Botswana abolished foreign exchange controls in 1999, has a low corporate tax rate (15%), no prohibitions on foreign ownership of companies, and a moderate inflation rate (7.6% November 2004). The Government of Botswana is currently considering additional policies to enhance competitiveness, including a new Foreign Direct Investment Strategy, Competition Policy, Privatisation Master Plan, and National Export Development Strategy.


          With its proven record of good economic governance, Botswana was ranked as Africa's least corrupt country by Transparency International in 2004, ahead of many European and Asian countries. The World Economic Forum rates Botswana as one of the two most economically competitive nations in Africa. In 2004 Botswana was once again assigned "A" grade credit ratings by Moody's and Standard & Poor's. This ranks Botswana as by far the best credit risk in Africa and puts it on par with or above many countries in central Europe, East Asia, and Latin America.


          U.S. investment in Botswana remains at relatively low levels, but continues to grow. Major U.S. corporations, such as H.J. Heinz and AON Corporation, are present through direct investments, while others, such as Kentucky Fried Chicken and Remax, are present via franchise. The sovereign credit ratings by Moody's and Standard & Poor's clearly indicate that, despite continued challenges such as small market size, landlocked location, and cumbersome bureaucratic processes, Botswana remains one of the best investment opportunities in the developing world. Botswana has a 90-member American Business Council that accepts membership from American-affiliated companies.


          Due to its history and geography, Botswana has long had deep ties to the economy of South Africa. The Southern Africa Customs Union (SACU), comprising Botswana, Lesotho, Swaziland, and South Africa, dates from 1910, and is the worlds oldest customs union. Namibia joined in 1990. Under this arrangement, South Africa has collected levies from customs, sales, and excise duties for all five members, sharing out proceeds based on each country's portion of imports. The exact formula for sharing revenues and the decision-making authority over duties  held exclusively by the Government of South Africa  became increasingly controversial, and the members renegotiated the arrangement in 2001. The new structure has now been formally ratified and a SACU Secretariat has been established in Windhoek, Namibia. Following South Africa's accession to the World Trade Organization (WTO), Botswana also joined; many of the SACU duties are thus declining, making products from outside the area more competitive in Botswana. Currently the SACU countries and the U.S. are negotiating a free trade agreement. Botswana is currently also negotiating a free trade agreement with Mercosur and an Economic Partnership Agreement with the European Union as part of SADC.
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          Botswana's currency, the pula, is fully convertible and is valued against a basket of currencies heavily weighted toward the South African Rand. Profits and direct investment can be repatriated without restriction from Botswana. The Botswana Government eliminated all exchange controls in 1999. The Central Bank devalued the Pula by 7.5% in February 2004 in a bid to maintain export competitiveness against the real appreciation of the Pula. There was a further 12% devalution in May 2005 and the policy of a "crawling peg" was adopted.


          Most (70%) of Botswana's electricity is imported from South Africa's Eskom. 80% of domestic production is concentrated in one plant, Morupule Power Station near Palapye.


          Gaborone is host to the headquarters of the fourteen-nation Southern African Development Community (SADC), a successor to the Southern African Development Coordination Conference (SADCC, established in 1980), which focused its efforts on freeing regional economic development from dependence on apartheid South Africa. SADC embraced the newly democratic South Africa as a member in 1994 and has a broad mandate to encourage growth, development, and economic integration in Southern Africa. SADC's Trade Protocol, which was launched on September 1, 2000, calls for the elimination of all tariff and non-tariff barriers to trade by 2008 among the 11 signatory countries. If successful, it will give Botswana companies free access to the far larger regional market. SADC's failure to distance itself from the Mugabe government in Zimbabwe has diminished the number of opportunities for cooperation between the U.S. and SADC.


          Botswana is in the process or formulating an Action Programme on the Elimination of Child Labour, which is expected to be adopted in the period 2006-2007.


          


          Tourism
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          Tourism plays a large role in the Botswana economy. A number of national parks and game reserves, with their abundant wildlife and wetlands, are a top draw for tourists. The wildlife, including lions, brown hyenas, cheetahs, leopards, wild dogs and antelope, were described in great detail in the best-selling book "Cry of the Kalahari" by Mark and Delia Owens.


          The main safari destinations for tourism are Moremi Game Reserve in the Okavango Delta, and Chobe National Park. Botswana is also participating in community based natural resource management projects by trying to involve villagers in tourism. One example is the village of Khwai and its Khwai Development Trust.


          Botswana was the location for the 1980 movie The Gods Must Be Crazy.The country is also the location for the fictional The No. 1 Ladies' Detective Agency stories.


          


          Sports


          The most popular sport in Botswana is football, while other popular sports include softball, volleyball and athletics. Botswana is an associate member of International Cricket Council.
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          The Bottlenose Dolphin is one of the most common and well-known dolphins. Recent molecular studies show it is in fact two species, the Common Bottlenose Dolphin (Tursiops truncatus) and the Indo-Pacific Bottlenose Dolphin (T. aduncus). Bottlenose dolphins inhabit warm and temperate seas worldwide.


          


          Description


          The Bottlenose Dolphin is perhaps the archetypal dolphin. It is gray, varying from dark gray at the top near the dorsal fin to very light gray and almost white at the underside. This makes it hard to see, both from above and below, when swimming. Its elongated upper and lower jaws form what is called a rostrum, or beak-like snout, which gives the animal its common name, the Bottlenose dolphin. The real, functional nose is the blowhole on top of its head; in fact the nasal septum is visible when the blowhole is open.


          Adults range in length from 2 to 4 meters (6 to 13 ft) and in weight from 150 to 650kilograms (330 to 1430 lb) with males being on average slightly longer and considerably heavier than females; however, in most parts of the world the adult's length is about 2.5m (8ft) with weight ranges from 200 to 300kg (440 to 660lb). The size of a dolphin appears to vary considerably with habitat. Those dolphins in warmer, shallower waters tend to have a smaller body than their cousins in cooler pelagic waters. For example, a survey of animals in the Moray Firth in Scotland, the world's second northernmost resident dolphin population, recorded an average adult length of just under 4m (13ft) compared with a 2.5m (8ft) average in a population off the coast of Florida. Those in colder waters also have a fattier composition and blood more suited to deep-diving. Bottlenose Dolphins typically have 18%-20% of their bodyweight made up of blubber. Most research in this area has been restricted to the North Atlantic Ocean, where researchers have identified two ecotypes.


          The flukes (lobes of the tail) and dorsal fin are formed of dense connective tissue and do not contain bones or muscle. The animal propels itself forward by moving the flukes up and down. The pectoral flippers (at the sides of the body) are for steering; they contain bones clearly homologous to the forelimbs of land mammals (from which dolphins and all other cetaceans evolved some 50 million years ago). In fact a Bottlenose Dolphin was recently discovered in Japan that has two additional pectoral fins, or "hind legs," at the tail, appearing to be about the size of a human's pair of hands. Scientists believe that a mutation must have caused the ancient trait to reassert itself as a form of atavism.


          Female Bottlenose Dolphins live for about 40 years, whereas males rarely live more than 30 years.


          Bottlenose calves are born with 88 teeth.


          


          Taxonomy


          Scientists have long been aware that the Bottlenose Dolphin might consist of more than one species. The advent of molecular genetics has allowed much greater insight into this previously intractable problem. The consensus amongst scientists is that there are two species:


          
            	the Common Bottlenose Dolphin (T. truncatus), found in most warm to tropical oceans; colour sometimes almost blue; has a dark line from beak to blowhole, and


            	the Indo-Pacific Bottlenose Dolphin (T. aduncus), living in the waters around India, Australia and South-China; back is dark-grey and belly is white with grey spots.

          


          The following are sometimes also recognized as subspecies of T. truncatus:


          
            	the Pacific Bottlenose Dolphin (T. gillii or T. truncatus gillii), living in the Pacific; has a black line from the eye to the forehead


            	the Black Sea Bottlenose Dolphin (T. truncatus ponticus), living in the Black Sea.

          


          Much of the old scientific data in the field combine data about the two species into a single group, making it effectively useless in determining the structural differences between the two species. Indeed, the IUCN lists both species as data deficient in their Red List of endangered species precisely because of this issue.


          Some recent genetic evidence suggests that the Indo-Pacific Bottlenose belongs in the genus Stenella, it being more like the Atlantic Spotted Dolphin (Stenella frontalis) than the Common Bottlenose. The taxonomic situation of these animals is likely to remain in flux for some time to come.


          


          Behaviour
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          The Bottlenose Dolphin normally lives in small groups, usually containing up to 12 animals. However, group size may be highly variable since they live in fission-fusion societies within which individuals associate in small groups that change in composition, often on a daily or hourly basis. Typically, a group of adult females and their young live together in a pod, and juveniles in a mixed pod. Several of these pods can join together to form larger groups of one hundred dolphins or more. Males live mostly alone or in groups of 2-3 and join the pods for short periods of time.


          Bottlenose Dolphins studied by researchers of the Bottlenose Dolphin Research Institute BDRIoff Sardinia island show non-random social behaviour during feeding activities and their social behaviour differs depending on the feeding activity in which they are engaged. In Sardinia the presence of a floating marine fin-fish farm, has been linked to a change in Bottlenose Dolphin distribution as a result of high fish density around the floating cages in the farming area.


          The species is commonly known for its friendly character and curiosity towards humans immersed in or near water. It is not uncommon for a diver to be investigated by a group of them. Occasionally, dolphins have rescued injured divers by raising them to the surface, a behaviour they also show towards injured members of their own species. Such accounts have earned them the nickname of "Man's best friend of the sea". In November 2004, a more dramatic report of dolphin intervention came from New Zealand. Four lifeguards, swimming 100m (328ft) off the coast near Whangarei, were reportedly approached by a 3m (10ft) Great White Shark. A group of Bottlenose Dolphins, apparently sensing danger to the swimmers, herded them together and tightly surrounded them for forty minutes, preventing an attack from the shark, as they returned to shore.


          Dolphins have also been documented exhibiting altruistic behaviour toward other sea creatures. On Mahia Beach, New Zealand on March 10, 2008 two Pygmy Sperm Whales  a female and calf  became stranded on the beach. Rescuers, including Department of Conservation officer Malcolm Smith, attempted to refloat the whales, however their efforts failed four times. Shortly before the whales were to be euthanized a playful Bottlenose Dolphin known to local residents as Moko arrived and, after seemingly communicating with the whales, led them 200 meters along a sandbar to the open sea.


          Dolphins are predators however, and they also show aggressive behaviours frequently. This includes fights among males for rank and access to females, as well as aggression towards sharks, certain Orcas, and other smaller species of dolphins. During the mating season male dolphins compete very vigorously with each other through displays of toughness and size with a series of acts such as head butting. At least one population, off Scotland, has been observed to practice infanticide, and has also been filmed attacking and killing Harbour Porpoises. Researchers at the University of Aberdeen in Scotland have discovered that the local Bottlenose Dolphins attack and kill harbour porpoises without eating them due to competition for a decreasing food supply.


          


          Diet


          Their diet consists mainly of small fish with occasional squid, crabs, shrimp, and other smaller animals. Their cone-like teeth serve to grasp but not to chew food. When a shoal of fish is found dolphins work as a team to keep the fish close together and maximize the harvest. They also search for fish alone, often bottom dwelling species. Sometimes dolphins will employ "fish whacking" whereby a fish is stunned (and sometimes thrown out of the water) with the fluke to make catching and eating the fish easier.


          Perceived conflict of interactions between common Bottlenose Dolphins and coastal, small scale commercial fisheries has been reported in a number of Mediterranean areas. Common Bottlenose Dolphins are probably attracted to fishing nets activities because they make it easier for the dolphins to exploit a concentrated food source.


          


          Senses and communication


          The dolphin's search for food is aided by a form of echolocation similar to sonar: they locate objects by producing sounds and listening for the echo. A broadband burst pulse of clicking sounds is emitted in a focused beam in front of the dolphin. To hear the returning echo they have two small ear openings behind the eyes but most sound waves are transmitted to the inner ear through the lower jaw. As the object of interest is approached the echo grows louder, and the dolphins adjust by decreasing the intensity of the emitted sounds. (This is in contrast to the technique used by bat echolocation and human sonar where the sensitivity of the sound receptor is attenuated.) As the animal approaches the target the interclick interval also decreases, as each click is usually produced after the round-trip travel time of the previous click is completed. Details of the dolphin's echolocation, such as signal strength, spectral qualities, discrimination abilities, etc., have been well investigated by researchers. Also, Pack & Herman demonstrated that Bottlenose Dolphins are able to extract shape information from their echolocative sense, suggesting that they are able to form an "echoic image" of their targets.


          Dolphins also have sharp eyesight. The eyes are located at the sides of the head and have a tapetum lucidum, or reflecting membrane at the back of the retina, which aids vision in dim light. Their horseshoe-shaped double-slit pupil enables the dolphin to have good vision in both in-air and underwater viewing, despite the differences in density of these media. When underwater the eyeball's lens serves to focus light, whereas in the in-air environment the typically bright light serves to contract the specialized pupil, resulting in sharpness from a smaller aperture (similar to a pinhole camera).


          By contrast their sense of smell is very poor, as would be expected since the blowhole, the analogue to the nose, is closed in the underwater environment, and opens only voluntarily for breathing. The olfactory nerves as well as the olfactory lobe in the brain are missing. Their sense of taste has not been well-studied, although dolphins have been demonstrated to be able to detect salty, sweet, bitter (quinine sulphate), and sour (citric acid) tastes. Anecdotally, some animals in captivity have been noted to have preferences for food fish types although it is not clear that this preference is mediated by taste.


          Bottlenose Dolphins communicate with one another through squeaks, whistles, and body language. Examples of body language include leaping out of the water, snapping jaws, slapping tails on the surface of the water, and butting heads with one another. All of these gestures are a way for the dolphins to convey messages. The sounds and gestures that Bottlenose Dolphins produce help keep track of other dolphins in the group and alert other dolphins to possible dangers and nearby food. They produce sounds using six air sacs near their blow hole (they lack vocal cords). Each animal has a characteristic frequency-modulated narrow-band signature vocalization (signature whistle) which is uniquely identifying . Other communication uses about 30 distinguishable sounds, and although famously proposed by John Lilly in the 1950s, a "dolphin language" has not been found. However, Herman, Richards, & Wolz demonstrated the comprehension of an artificial language by two Bottlenose Dolphins (named Akeakamai and Phoenix) in the period of skepticism toward animal language following Herbert Terrace's critique.


          


          Respiration and Sleep


          The Bottlenose dolphin has a single blowhole located on the dorsal surface of the head consisting of a hole and a muscular flap. The flap is closed during muscle relaxation and opens during contraction. A dolphin is able to exchange 80% or more of its lung air with each breathe; constrastly, humans are only able to exchange 17%. The exhale-inhale cycle lasts approximately 0.3 seconds. The Bottlenose dolphin typically rises to the surface to breathe through its blowhole 2-3 times per minute; if necessary, it has the ability to remain submerged for up to 20 minutes. As a direct result of the voluntary breathing requirement scientists have determined that during the sleeping cycle one brain hemisphere remains active while the other hemisphere shuts down. The sleeping cycle lasts for approximately 8 hours during each 24 hour period, in increments of several minutes (or less) to several hours. During the sleeping cycle dolphins remain near the surface swimming slowly or "logging", occasionally closing one eye.


          Intelligence


          


          Cognition


          Cognitive abilities investigated in the dolphin include concept formation, sensory skills, and the use of mental representation of dolphins. Such research has been ongoing from the late 1970s through to the present, and include the specific areas of: acoustic mimicry, behavioural mimicry (inter- and intra-specific), comprehension of novel sequences in an artificial language (including non finite state grammars as well as novel anomalous sequences), memory, monitoring of self behaviours (including reporting on these, as well as avoiding or repeating them), reporting on the presence and absence of objects, object categorization, discrimination and matching (identity matching to sample, delayed matching to sample, arbitrary matching to sample, matching across echolocation and vision, reporting that no identity match exists, etc.), synchronous creative behaviours between two animals, comprehension of symbols for various body parts, comprehension of the pointing gesture and gaze (as made by dolphins or humans), problem solving, echolocative eavesdropping, attention, mirror self-recognition, and more. Recent research has shown that dolphins are capable of comprehending numerical values. In an experiment where a dolphin was shown two panels with a various number of dots of different size and position, the dolphin was able to touch the panel with a greater number of dots, much more rapidly than many human beings could do. 


          Tool use and culture


          In 1997, tool use was described in Bottlenose Dolphins in Shark Bay. A dolphin will stick a marine sponge on its rostrum, presumably to protect it when searching for food in the sandy sea bottom. The behaviour has only been observed in this bay, and is almost exclusively shown by females. This is the only known case of tool use in marine mammals outside of Sea Otters. An elaborate study in 2005 showed that mothers most likely teach the behaviour to their daughters. Subsets of populations in Mauritania are known to engage in interspecific cooperative fishing with human fishermen. The dolphins drive a school of fish towards the shore where humans await with their nets. In the confusion of casting nets, the dolphins catch a large number of fish as well. Intraspecific cooperative foraging techniques have also been observed, and some propose that these behaviours are transmitted through cultural means. Rendell & Whitehead have proposed a structure for the study of culture in cetaceans, although this view has been controversial (e.g. see Premack & Hauser).


          


          Natural predators


          Large shark species such as the tiger shark, the dusky shark, and the bull shark prey on the Bottlenose Dolphin, especially the young. However, the dolphin is far from helpless against its predators and it has been known to fight back through charges; indeed, dolphin 'mobbing' behaviour of sharks can occasionally prove fatal for the shark. Even a single adult dolphin is dangerous prey for a shark of similar size. Certain (but not all) orcas may also prey on dolphins, but this seems very rare. While certain orcas that eat other mammals prey on the dolphin, other non-mammal eating orcas have been seen swimming with dolphins.


          Swimming in pods allows dolphins to better defend themselves against predators. Bottlenose Dolphins either use complex evasive strategies to outswim their predators or they will batter the predator to death. Bottlenose Dolphins will also aid their injured by holding injured dolphins above water for air.


          


          Conservation


          Bottlenose Dolphins are not endangered. Their future is currently foreseen to be stable because of their abundance and high adaptability. However, some specific populations are threatened due to various environmental changes. For example, the population in the Moray Firth in Scotland is estimated to consist of around 150 animals and to be declining by around 6% per year due to the impact of harassment and traumatic death, water pollution and reduction in food availability. Less local climate change such as increasing water temperature may also play a role.


          In U.S. waters, hunting and harassing of marine mammals is forbidden in almost all circumstances. The international trade in dolphins is also tightly controlled.


          High levels of metal contaminants have been measured in Bottlenose Dolphin tissues in many areas of the globe. A recent study found very high levels of cadmium and mercury in Bottlenose Dolphins from South Australia.


          


          Bottlenose Dolphins and humans
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          Bottlenose Dolphins are still occasionally killed in dolphin drive hunts for their meat or because they compete for fish. Bottlenose Dolphins (and several other dolphin species) often travel together with tuna, and since the dolphins are much easier to spot than the tuna, fishermen commonly encircle dolphins to catch tuna, sometimes resulting in the death of dolphins. This has led to boycotts of tuna products and a "dolphin-safe" label for tuna caught with methods that do not endanger dolphins.


          Bottlenose Dolphins (as well as other dolphins) are often trained to perform in dolphin shows. Some animal welfare activists claim that the dolphins there are not adequately challenged and that the pools are too small; others maintain that the dolphins are well cared for and enjoy living and working with humans.


          Eight Bottlenose Dolphins that were washed out of their aquarium pool during the devastating August 2005 strike of Hurricane Katrina were later found alive by rescue forces, huddled together in coastal waters near their former home in Gulfport, Mississippi, USA.


          Direct interaction with dolphins is used in the therapy of severely handicapped children and adults, and many report it as having a highly positive effect.


          The military of the United States and Russia train Bottlenose Dolphins as military dolphins for wartime tasks such as locating sea mines or detecting and marking enemy divers. The USA's program is the U.S. Navy Marine Mammal Program, located in San Diego, California.


          In the town of Laguna in south Brazil, a pod of Bottlenose Dolphins is known to drive fish towards fishermen who stand at the beach in shallow waters. One dolphin will then roll over, which the fishermen take as sign to throw out their nets. The dolphins feed on the escaping fish. The dolphins were not trained for this behaviour; the collaboration has been going on at least since 1847. Similar cooperative fisheries also exist in Africa, and have been reported through recorded history.


          A dolphin with an extra set of fins was found in Wakayama, Japan on October 28 2006. Scientists are researching and have found that they may be the remains of hind legs. The dolphin is alive and will go through X-Ray and DNA tests.


          In New Zealand there was a very famous dolphin by the name of Opo or her long name Opo the Dolphin. She was friendly to the locals and when she died they honoured her with a statue of her, including a child on her back and she was also honoured with a public funeral. There is also a NZ folk song about her. Maori believed that she was a messenger from one of the first people who discovered New Zealand.


          


          Bottlenose Dolphins in popular culture


          
            	The popular television show Flipper, created by Ivan Tors, portrayed a Bottlenose Dolphin in a friendly relationship with two boys, Sandy and Bud; a kind of seagoing Lassie, Flipper understood English unusually well and was a marked hero: "Go tell Dad we're in trouble, Flipper! Hurry!" The show's theme song contains the lyric no one you see / is smarter than he. The television show was based on a 1963 film, and remade as a feature film in 1996 starring Elijah Wood and Paul Hogan, as well as a television series running from 1995-2000 starring Jessica Alba.

          


          
            	Ensign Darwin was a Bottlenose Dolphin crew member of seaQuest on the television series seaQuest DSV. Thanks to an invention by Lucas Wolenczak ( Jonathan Brandis), Darwin could communicate verbally with the crew. Darwin was not played by a real dolphin; it was an animatronic.

          


          
            	Bottlenose Dolphins have appeared in the film adaptation of The Hitchhiker's Guide to the Galaxy as well as the novel and one of its sequels, So Long, and Thanks For All the Fish. The dolphins are very intelligent creatures who tried in vain to warn humans of the impending destruction of Earth before making their own escape. However, their behaviour was misinterpreted as playful acrobatics. In particular, dolphins are noted to be the second most intelligent species on the planet Earth, ahead of humans, who ranked third.

          


          
            	The science fiction video game series Ecco the Dolphin, published by Sega, stars Ecco, a young adult male Bottlenose Dolphin. The series also features societies of sapient cetaceans, time travel, and malevolent space aliens.

          


          
            	Zeus and Roxanne, an HBO TV movie about a female Bottlenose Dolphin (Roxanne) and a male dog (Zeus) becoming friends. The film stars Steve Guttenberg and Kathleen Quinlan.

          


          
            	In David Brin's series of Uplift Universe novels, one of the two species that humans have uplifted to sentience are the Bottlenose Dolphin (the other species is the chimpanzee). Numerous Bottlenose Dolphins are central characters in his book Startide Rising.

          


          
            	Dolphins are some of the primary characters in Anne McCaffrey's " The Dolphins of Pern" book, one of the books in the " Dragonriders of Pern" series (published by Del Rey). In the novel, Dolphins have been treated by a process to enhance intelligence slightly and allow them to communicate vocally with humans before coming with the colonists to the planet Pern. Dolphins are also mentioned the books "Dragonsdawn" and "Chronicles of Pern: First Fall" in the same series.

          


          
            	In Treehouse of Horror XI, Segment 3 in The Simpsons, Dolphins reveal to humans that they could talk and that they once lived on land, but were driven into the sea by humans. They later successfully drive the humans (the townsfolk of Springfield) into the sea while they took over dry land.

          


          Factual descriptions of the Bottlenose Dolphin date back into antiquity - the writings of Aristotle, Oppian and Pliny the Elder all mention the species.
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          Boudica (also spelled Boudicca, formerly better known as Boadicea) (d. 60/61) was a queen of the Brythonic Celtic Iceni people of Norfolk in Eastern Britain who led a major uprising of the tribes against the occupying forces of the Roman Empire.


          Her husband, Prasutagus, the Icenian king, who had ruled as a nominally independent ally of Rome, had left his kingdom jointly to his daughters and the Roman Emperor in his will, but when he died his will was ignored, possibly because the Romans, unlike the Britons, did not recognise daughters as heirs. The kingdom was annexed as if conquered, Boudica was flogged and her daughters raped, and Roman financiers called in their loans.


          In 60 or 61, while the Roman governor, Gaius Suetonius Paulinus, was leading a campaign on the island of Anglesey in north Wales, Boudica led the Iceni, along with the Trinovantes and others, in revolt. They destroyed Camulodunum ( Colchester), formerly the capital of the Trinovantes but now a colonia (a settlement for discharged Roman soldiers) and the site of a temple to the former emperor Claudius, built and maintained at local expense, and routed a Roman legion, the IX Hispana, sent to relieve the settlement.


          On hearing the news, Suetonius hurried to Londinium (London), the twenty-year-old commercial settlement which was the rebels' next target, but concluding he did not have the numbers to defend it, evacuated and abandoned it. It was burnt to the ground, as was Verulamium ( St Albans). An estimated 70,000-80,000 people were killed in the three cities. Suetonius, meanwhile, regrouped his forces in the West Midlands, and despite being heavily outnumbered, defeated Boudica in the Battle of Watling Street. The crisis had led the emperor Nero to consider withdrawing Roman forces from the island, but Suetonius's victory secured Roman control of the province.


          The chronicles of these events, as recorded by the historians Tacitus and Cassius Dio, were rediscovered during the Renaissance and led to a resurgence of Boudica's legendary fame during the Victorian era, when Queen Victoria was portrayed as her "namesake". Boudica has since remained an important cultural symbol in the United Kingdom.


          


          History


          


          Boudica's name


          Until the late 20th century, Boudica was known as Boadicea, which is probably derived from a mistranscription when a manuscript of Tacitus was copied in the Middle Ages. Her name takes many forms in various manuscripts  Boadicea and Boudicea in Tacitus; , , and  in Dio  but was almost certainly originally Boudicca or Boudica, derived from the Celtic word *bouda, victory (proto-celtic *boudīko "victorious") (cf. Irish bua, Buaidheach, Welsh buddug). The name is attested in inscriptions as "Boudica" in Lusitania, "Boudiga" in Bordeaux and "Bodicca" in Britain.


          Based on later development of Welsh and Irish, Kenneth Jackson concludes that the correct spelling of the name is Boudica, pronounced /bɒʊˈdiːka:/, although it is mispronounced by many as /ˈbuːdɪkə/.


          


          Background


          Tacitus and Dio agree that Boudica was of royal descent. Dio says that she was "possessed of greater intelligence than often belongs to women", that she was tall, had long red hair down to her hips, a harsh voice and a piercing glare, and habitually wore a large golden necklace (perhaps a torc), a many-coloured tunic and a thick cloak fastened by a brooch.
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          Her husband, Prasutagus, was the king of Iceni, who inhabited roughly what is now Norfolk. They were initially not part of the territory under direct Roman control, having voluntarily allied themselves to Rome following Claudius's conquest of 43. They were protective of their independence and had revolted in 47 when the then- governor, Publius Ostorius Scapula, threatened to disarm them. Prasutagus lived a long life of conspicuous wealth, and, hoping to preserve his line, made the Roman emperor co-heir to his kingdom along with his two daughters.


          It was normal Roman practice to allow allied kingdoms their independence only for the lifetime of their client king, who would agree to leave his kingdom to Rome in his will: the provinces of Bithynia and Galatia, for example, were incorporated into the Empire in just this way. Roman law also allowed inheritance only through the male line. So when Prasutagus died his attempts to preserve his line were ignored and his kingdom was annexed as if it had been conquered. Lands and property were confiscated and nobles treated like slaves. According to Tacitus, Boudica was flogged and her daughters raped. Dio Cassius says that Roman financiers, including Seneca the Younger, chose this point to call in their loans. Tacitus does not mention this, but does single out the procurator, Catus Decianus, for criticism for his "avarice". Prasutagus, it seems, had lived well on borrowed Roman money, and on his death his subjects had become liable for the debt.


          


          Boudica's uprising


          In 60 or 61, while the current governor, Gaius Suetonius Paulinus, was leading a campaign against the island of Mona (modern Anglesey) in north Wales, which was a refuge for British rebels and a stronghold of the druids, the Iceni conspired with their neighbours the Trinovantes, amongst others, to revolt. Boudica was chosen as their leader. According to Tacitus, they drew inspiration from the example of Arminius, the prince of the Cherusci who had driven the Romans out of Germany in AD 9, and their own ancestors who had driven Julius Caesar from Britain. Dio says that at the outset Boudica employed a form of divination, releasing a hare from the folds of her dress and interpreting the direction it ran, and invoked Andraste, a British goddess of victory. It is perhaps significant that Boudica's own name means "victory" (see above).
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          The rebels' first target was Camulodunum ( Colchester), the former Trinovantian capital and now a Roman colonia. The Roman veterans who had been settled there mistreated the locals, and a temple to the former emperor Claudius had been erected there at local expense, making the city a focus for resentment. Its inhabitants sought reinforcements from the procurator, Catus Decianus, but he sent only two hundred auxiliary troops. Boudica's army fell on the poorly defended city and destroyed it, besieging the last defenders in the temple for two days before it fell. The future governor Quintus Petillius Cerialis, then commanding the Legio IX Hispana, attempted to relieve the city, but his forces were routed. His infantry was wiped out: only the commander and some of his cavalry escaped. Catus Decianus fled to Gaul.


          When news of the rebellion reached him, Suetonius hurried along Watling Street through hostile territory to Londinium (London). Londinium was a relatively new town, founded after the conquest of 43, but had grown to be a thriving commercial centre with a population of travellers, traders, and probably Roman officials. Suetonius considered giving battle there, but considering his lack of numbers and chastened by Petillius's defeat, decided to sacrifice the city to save the province. Londinium was abandoned to the rebels, who burnt it down, slaughtering anyone who had not evacuated with Suetonius. Archaeology shows a thick red layer of burnt debris covering coins and pottery dating before 60 within the bounds of the Roman city. Verulamium ( St Albans) was next to be destroyed.


          In the three cities destroyed, between seventy and eighty thousand people are said to have been killed. Tacitus says the Britons had no interest in taking or selling prisoners, only in slaughter by gibbet, fire or cross. Dio's account gives more prurient detail: that the noblest women were impaled on spikes and had their breasts cut off and sewn to their mouths, "to the accompaniment of sacrifices, banquets, and wanton behaviour" in sacred places, particularly the groves of Andraste.


          


          Romans rally


          Suetonius regrouped with the XIV Gemina, some vexillationes (detachments) of the XX Valeria Victrix, and any available auxiliaries. The prefect of Legio II Augusta, Poenius Postumus, ignored the call, but nonetheless the governor was able to call on almost ten thousand men. He took a stand at an unidentified location, probably in the West Midlands somewhere along the Roman road now known as Watling Street, in a defile with a wood behind him. But his men were heavily outnumbered. Dio says that, even if they were lined up one deep, they would not have extended the length of Boudica's line: by now the rebel forces numbered 230,000.


          Boudica exhorted her troops from her chariot, her daughters beside her. Tacitus gives her a short speech in which she presents herself not as an aristocrat avenging her lost wealth, but as an ordinary person, avenging her lost freedom, her battered body and the abused chastity of her daughters. Their cause was just, and the gods were on their side; the one legion that had dared to face them had been destroyed. She, a woman, was resolved to win or die; if the men wanted to live in slavery, that was their choice.


          However, the unmaneuverability of the British forces, combined with lack of open-field tactics to command these numbers, put them at a disadvantage to the Romans, who were skilled at open combat due to their superior equipment and discipline, and the narrowness of the field meant that Boudica could only put forth as many troops as the Romans could at a given time. First, the Romans stood their ground and used waves of javelins to kill thousands of Britons who were rushing toward the Roman lines. The Roman soldiers, who had now used up their javelins, were then able to engage Boudica's second wave in the open. As the Romans advanced in a wedge formation, the Britons attempted to flee, but were impeded by the presence of their own families, whom they had stationed in a ring of wagons at the edge of the battlefield, and were slaughtered. Tacitus reports that "according to one report almost eighty thousand Britons fell" compared with only four hundred Romans. According to Tacitus, Boudica poisoned herself; Dio says she fell sick and died, and was given a lavish burial.


          Postumus, on hearing of the Roman victory, fell on his sword. Catus Decianus, who had fled to Gaul, was replaced by Gaius Julius Alpinus Classicianus. Suetonius conducted punitive operations, but criticism by Classicianus led to an investigation headed by Nero's freedman Polyclitus. Suetonius was removed as governor, replaced by the more conciliatory Publius Petronius Turpilianus. The historian Gaius Suetonius Tranquillus tells us the crisis had almost persuaded Nero to abandon Britain.


          


          Location of her defeat


          The location of Boudica's defeat is unknown. Most historians favour a site in the West Midlands, somewhere along the Roman road now known as Watling Street. Kevin K. Carroll suggests a site close to High Cross in Leicestershire, on the junction of Watling Street and the Fosse Way, which would have allowed the Legio II Augusta, based at Exeter, to rendezvous with the rest of Suetonius's forces. Manduessedum ( Mancetter), near the modern day town of Atherstone in Warwickshire, has also been suggested. More recently a new discovery of Roman artifacts in Kings Norton close to Metchley Camp has suggested another possibility.


          


          Cultural impact


          


          History and literature


          By the Middle Ages Boudica was forgotten. She makes no appearance in Bede, the Historia Brittonum, the Mabinogion or Geoffrey of Monmouth's History of the Kings of Britain. But the rediscovery of the works of Tacitus during the Renaissance allowed Polydore Virgil to reintroduce her into British history as "Voadicea" in 1534. Raphael Holinshed also included her story in his Chronicles (1577), based on Tacitus and Dio, and inspired Shakespeare's younger contemporaries Francis Beaumont and John Fletcher to write a play, Bonduca, in 1610. William Cowper wrote a popular poem, Boadicea, an ode, in 1782.


          It was in the Victorian era that Boudica's fame took on legendary proportions as Queen Victoria was seen to be Boudica's "namesake". Victoria's Poet Laureate, Alfred, Lord Tennyson, wrote a poem, Boadicea, and ships were named after her. A great bronze statue of Boudica in her war chariot (furnished with scythes after Persian fashion), together with her daughters, was commissioned by Prince Albert and executed by Thomas Thornycroft. It was completed in 1905 and stands next to Westminster Bridge and the Houses of Parliament, with the following lines from Cowper's poem, referring to the British Empire:


          
            	Regions Caesar never knew

            Thy posterity shall sway.

          


          Ironically, the great anti-imperialist rebel was now identified with the head of the British Empire.


          


          Fiction


          Boudica's story is the subject of several novels:


          
            	Mary Mackie 'The People of the Horse' (W H Allen 1987, ISBN 0-491-03307-9)


            	J. F. Broxholme (a pseudonym of Duncan Kyle), The War Queen (1967, ISBN 0-09-001160-0)


            	Rosemary Sutcliff, Song for a Dark Queen, a 1978 historical novel for children,


            	Manda Scott's series of novels, Dreaming the Eagle (2003), Dreaming the Bull (2004), Dreaming the Hound (2005) and Dreaming the Serpent Spear (2006)


            	Joyce Dor's Hemlock, (2002, ISBN 1-898030-19-7) in which Boudica and her two daughters are taken to Rome, before Nero, who makes her drink hemlock. Dor claims to be a psychic and to have based the book on her conversations with the historical characters.


            	Alan Gold's Warrior Queen (2005)

          


          Boudica is referred to in other works of fiction, including:


          
            	In Charlotte Bront's Jane Eyre (1847), Mr. Rochester asks Jane if the wedding carriage will be suitable to make the future Lady Rochester look like Queen Boadicea.


            	The Harry Turtledove novel, Ruled Britannia, features a world where the Spanish Armada succeeded in taking over England. Ten years after the fact, Shakespeare is recruited by a band of rebels to write a play that would stir the English to rebel against Spain. The subject of the play is Boudica.


            	In Alice Borchardt's Tales of Guinevere series, Guinevere is a direct descendent, on her mother's side, of Boudica.


            	Commodore Jack Aubrey commands a frigate named Boadicea in The Mauritius Command, a book in Patrick O'Brian's AubreyMaturin series.

          


          


          Films and television


          


          Fictionalisations


          Boudica has been the subject of two feature films, 1928's Boadicea, starring Phyllis Nielson-Terry, and 2003's Boudica (Warrior Queen in the USA), a UK TV film written by Andrew Davies and starring Alex Kingston as Boudica. A new film is planned for release in 2008 entitled Warrior, written by Brian Klugman and Lee Sternthal, directed by Gavin O'Connor, and produced by Mel Gibson. A British TV series, Warrior Queen, was made by Thames Television in 1978 starring Sian Phillips as Boudica and Nigel Hawthorne as Catus Decianus.


          Boudica was a character in an episode of the third season of Xena: Warrior Princess, called The Deliverer, where she was played by Jennifer Ward-Lealand.


          


          Documentaries


          Boudica and her revolt have been the subject of numerous documentaries, including:


          
            	Warrior Women episode 5, Discovery Channel, hosted by Lucy Lawless


            	History Bites: "Xena's Evil Sister".


            	Warrior Queen Boudica (2006), History International Channel


            	Battlefield Britain (2004) BBC

          


          Comics


          The Sline series in the British comic 2000 AD included two runs, entitled "Demon Killer" and "Queen of Witches" (1993-1994), written by Pat Mills and illustrated by Glenn Fabry and Dermot Power, which featured a free interpretation of Boudica's story.


          The 1990s comic book series Witchblade saw Boudicca as one of the original wielders of the Witchblade.


          In the 1990s, DC Comics' Green Lantern Corps included a member named Boodikka, portrayed as a fierce female warrior.


          In Alan Moore and Eddie Campbell's graphic novel From Hell, William Gull considers Boudica's defeat as the final defeat of female power by patriarchy.


          


          Music


          The Irish singer/songwriter Enya produced a song called "Boadicea" on her 1992 album The Celts. This track was first sampled by Scarface as the intro to his 1993 release The World is Yours. Later, it was most famously sampled by the rap group The Fugees for their single "Ready or Not" (from 1996's The Score), and most recently by Mario Winans (featuring Sean "P. Diddy" Combs) on his song "I Don't Wanna Know" (2004). The track was also used in the soundtrack of the film Sleepwalkers.


          The famous Netherlandian soprano singer/songwriter Petra Berger produced an[other] song called "Boadicea" (written by G.Romita) on her 2001 album "Eternal Woman".


          Scottish singer/songwriter Steve McDonald composed a biographical song called "Boadicea" on his 1997 album Stone of Destiny, detailing her life and tragic death.


          British rock band The Libertines refer to "Queen Boadicea" in their song "The Good Old Days", indicating a belief that her spirit still lives on in Britons today.


          The British metal band Bal-Sagoth have written a song entitled "Blood Slakes the Sand at the Circus Maximus" (found on the band's album Battle Magic) which features an Iceni Warrior of Boudica's uprising being captured and brought back to Rome. Her name (always spelled "Boudicca") returns in the song "When Rides the Scion of the Storms" of the same album.


          Faith and the Muse produced a song, "Boudiccea" for their most recent album, Burning Season. The song suggests that Boudiccea may have committed suicide by falling on her sword.


          The Song, "Boadicea" appears on the album "Eternal Women", which is a compilation of songs to 11 famous women by Dutch Singer, Petra Berger.
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              	Native name: Bouvetya
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              	Location

              	South-Atlantic Ocean
            


            
              	Coordinates

              	
            


            
              	Area

              	49 km, (93%glaciated)
            


            
              	Highest point

              	Olavtoppen (780 m (2,559 ft))
            


            
              	Administration
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              	Demographics
            


            
              	Population

              	0
            


            
              	Density

              	/km
            

          


          Bouvet Island ( Norwegian: Bouvetya, also historically known as Liverpool Island or Lindsay Island) is an uninhabited sub-antarctic volcanic island in the South Atlantic Ocean, south-southwest of the Cape of Good Hope (South Africa). It is a dependent area of Norway and is not subject to the Antarctic Treaty.


          


          Geography


          Bouvet Island is located at . It is 49 km in area, 93% of which is covered by glaciers which block the south and east coasts.


          Bouvet Island is the most remote island in the world. The nearest land is Queen Maud Land, Antarctica, over 1,600km (1,000miles) away to the south, which is itself uninhabited.


          It has no ports or harbours, only offshore anchorages, and is therefore difficult to approach. The waves have created a very steep coast. The easiest way to access the island is with a helicopter from a ship. The glaciers form a thick ice layer falling in high cliffs into the sea or onto the black beaches of volcanic sand. The 29.6 km (18.4 miles) of coastline are often surrounded by an ice pack. The highest point on the island is called Olavtoppen, whose peak is 780 m (2,559 ft) above sea level. A lava shelf on the island's west coast, which appeared between 1955 and 1958, provides a nesting site for birds.


          Because of the harsh climate and ice-bound terrain, vegetation is limited to lichens and mosses. Seals, seabirds and penguins are the only fauna.


          Despite being uninhabited, Bouvet Island has the Internet country code top-level domain ( ccTLD) .bv, though it is not used. A handful of amateur radio expeditions have gone to this remote location ( call signs used here begin with 3Y). There is no telephone country code or area code, and no telephone connection (except by satellite, but there is nothing installed). There is no postal code and no postal distribution. Ships approaching the Bouvet Island fall within the UTC Z time zone. There is a Norwegian law saying that the time zone of Norwegian territory is UTC+1, except for a part of year (daylight saving time) . This means that the legal time zone is UTC+1 for the Bouvet Island, like Jan Mayen which is located in the UTC-1 nautical time zone, but also has UTC+1.
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          History


          Bouvet Island was discovered on January 1, 1739, by Jean-Baptiste Charles Bouvet de Lozier, who commanded the French ships Aigle and Marie. However, the island's position was not accurately fixed having been placed eight degrees to the east, and Bouvet did not circumnavigate his discovery, so it remained unclear whether it was an island or part of a continent.


          In 1772, Captain James Cook left South Africa on a mission to find the island. However, when arriving at 54S, 11E where Bouvet had said he sighted the island, nothing was to be seen. Captain Cook assumed that Bouvet had taken an iceberg for an island, and he abandoned the search.


          The island was not sighted again until 1808, when it was spotted by James Lindsay, the captain of the Enderby Company whaler Snow Swan. Though he didn't land, he was the first to correctly fix the island's position. During this time the island was sometimes referred to as Lindsay Island, though it was not then completely certain that it was the same island as Bouvet had sighted.


          The first successful landfall dates to December 1822, when Captain Benjamin Morrell of the sealer Wasp landed, hunting for seals. He took several seal skins.


          On December 10, 1825, Captain Norris, master of the Enderby Company whalers Sprightly and Lively, landed on the island, named it Liverpool Island, and claimed it for the British Crown. Again, it was not known with certainty at the time that this was the same island found previously. He also reported sighting a second island nearby, which he named Thompson Island. No trace of this island now remains.


          In 1898, the German Valdivia expedition of Carl Chun visited the island but did not land.


          The first extended stay on the island was in 1927, when the Norwegian "Norvegia" crew stayed for about a month; this is the basis for the claim by "Norvegia" expedition leader Lars Christensen on behalf of Norway, who have named the island Bouvet Island (Bouvetya in Norwegian). The island was annexed on December 1, 1927, and by a Royal Norwegian Decree of January 23, 1928, Bouvetya became a Norwegian Territory. The United Kingdom waived its claim in favour of Norway the following year. In 1930 a Norwegian act was passed that made the island a dependent area subject to the sovereignty of the Kingdom (but not a part of the Kingdom).


          In 1964, an abandoned lifeboat was discovered on the island, along with various supplies; however, the lifeboat's passengers were never found.


          In 1971, Bouvet Island and the adjacent territorial waters were designated a nature reserve. In the 1950s and 1960s, there was some interest from South Africa to establish a weather station, but conditions were deemed to be too hostile. The island remains uninhabited, although an automated weather station was set up there in 1977 by the Norwegians.


          On September 22, 1979, a satellite recorded a flash of light (which was later interpreted as having been caused by a nuclear bomb explosion or natural event such as a meteor) in a stretch of the southern Indian Ocean between Bouvet Island and Prince Edward Islands. This flash, since dubbed the Vela Incident, is still not completely resolved.


          On October 19, 2007, the Norwegian Institute of Polar Research announced that satellite photos no longer show the research station built on the island in 1994. It is believed that the uninhabited station has been blown out to sea by the wind. An earthquake in the area in 2006 supposedly weakened the building's base, and is believed to have made it more exposed to the powerful winter storms in the area. An unmanned weather station on the island is reportedly still intact.


          


          Bouvet Island in fiction


          
            	Bouvet is the setting of the 2004 movie Alien vs. Predator, in which it is referred to using its Norwegian name "Bouvetya" even though in the unrated edition of the film, a satellite focuses in on the island which is geographically situated in the approximate location of Peter I Island.


            	The island figures prominently in the book A Grue of Ice (also published as "The Disappearing Island") by Geoffrey Jenkins. It also features in "Warhead" by Andy Remic.
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              Boxer forces. (For a 1900's-era stereoscope)
            


            
              	
                
                  
                    	Date

                    	November 2, 1899 - September 7, 1901
                  


                  
                    	Location

                    	China
                  


                  
                    	Result

                    	Alliance victory
                  

                

              
            


            
              	Belligerents
            


            
              	
                Eight-Nation Alliance (ordered by contribution):

                [image: Flag of Austria-Hungary]Austria-Hungary

              

              	Righteous Harmony Society

              [image: Flag of Qing Dynasty] Qing Dynasty (China)
            


            
              	Commanders
            


            
              	[image: Flag of German Empire] Alfred Graf von Waldersee

              	[image: Flag of Qing Dynasty] Ci Xi
            


            
              	Strength
            


            
              	20,000 initially 49,000 total

              	50,000-100,000 Boxers

              70,000 Imperial Troops
            


            
              	Casualties and losses
            


            
              	2.500 Soldiers,

              526 foreigner/Chinese christians

              	"All" Boxers,

              ? Imperial Troops
            


            
              	Civilians = 18,952+
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          The Boxer Movement or Boxer Rebellion was a Chinese uprising from November 1899 to September 7, 1901, against foreign influence in areas such as trade, politics, religion and technology that occurred in China during the final years of the Manchu rule (Qing Dynasty).


          The Boxers began as an anti-foreign, anti- imperialist peasant-based movement in northern China. They attacked foreigners who were building railroads and violating Feng shui, as well as Christians, who were held responsible for the foreign domination of China. In June 1900, the Boxers invaded Beijing and killed 230 non-Chinese. Tens of thousands of Chinese Christians, Catholic and Protestant alike, were killed mostly in Shandong and Shanxi Provinces as part of the uprising.


          The government of Empress Dowager Cixi was helpless as diplomats, foreign civilians, soldiers and some Chinese Christians retreated to the legation quarter and held out for fifty-five days as a multinational coalition rushed 20,000 troops to their rescue. The Chinese government was forced to indemnify the victims and make many additional concessions. Subsequent reforms implemented after the crisis of 1900 laid the foundation for the end of the Qing Dynasty and the establishment of the modern Chinese Republic.


          


          Perspective


          In traditional Western histories, the Boxers were condemned as a product of irrationality and xenophobia among the common people. In Eastern histories, controversy still exists about the significance of the movement. Today, the Boxers are praised by the government of the PRC as patriotic and anti-imperialists.


          


          The Uprising
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              A Boxer rebel. His banner says (in translation) "By Imperial Order - Boxer Supply Commissariat".
            

          


          The Boxer activity began in Shandong province in March 1898, in response to German occupation of the Jiao Zhou region, the British seizing of Weihai city, and the failure of the Imperial court's Self-Strengthening Movement. One of the first signs of unrest appeared in a small village in Shandong province, where there had been a long dispute over the property rights of a temple between locals and the Roman Catholic authorities. The Catholics claimed that the temple was originally a church abandoned for decades after the Kangxi Emperor banned Christianity in China. The local court ruled in favour of the church, and angered villagers who claimed the temple for rituals. After the local authorities turned over the temple to the Catholics, the villagers (led by the Boxers) attacked the church building.
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              Boxers, drawn by Johannes Koekkoek circa 1900.
            

          


          The exemption from many Chinese laws of missionaries further alienated some Chinese. Marshall Broomhall pointed to the policy pursued by Catholic missionaries. In 1899, with the help of the French Minister in Peking, they obtained an edict from the Chinese Government granting official rank to each order in the Roman Catholic hierarchy. The Catholics, by means of this official status, were able to more powerfully support their people and oppose Mandarins.


          The early months of the movement's growth coincided with the Hundred Days' Reform (June 11September 21, 1898), during which the Guangxu Emperor of China sought to improve the central administration, though the process was reversed by several court reactionaries. After the Boxers were mauled by loyal Imperial troops in October 1898, they dropped their anti-government slogans and turned their attention to foreign missionaries (such as those of the China Inland Mission) and their converts, whom they saw as agents of foreign imperialist influence.


          
            	Veteran missionary Griffith John noted afterward:

          


          
            
              	

              	It is the height of folly to look at the present movement as anti-missionary. It is anti-missionary as it is anti-everything that is foreign. ..The movement is at first and last an anti-foreign movement, and has for its aim the casting out of every foreigner and all his belongings.

              	
            

          


          The Imperial Court, now under the firm control of several conservative reactionaries, forced the Empress to issue edicts in defense of the Boxers, drawing heated complaints from foreign diplomats in January, 1900. In June 1900 the Boxers, now joined by elements of the Imperial army, attacked foreign compounds in the cities of Tianjin and Peking. The legations of the United Kingdom, France, Belgium, the Netherlands, the United States, Russia and Japan were all located on the Legation Quarter close to the Forbidden City. The legations were hurriedly linked into a fortified compound that became a refuge for foreign citizens in Peking. The Spanish and Belgian legations were a few streets away, and their staff were able to arrive safely at the compound. The German legation on the other side of the city was stormed before the staff could escape. When the Envoy for the German Empire, Klemens Freiherr von Ketteler, was murdered on June 20 by a Manchu banner man, the foreign powers demanded redress. On June 21st Cixi declared war against all Western powers, but regional governors refused to cooperate. Shanghai's Chinese elite supported the provincial governors of southeastern China in resisting the imperial declaration of war.
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              A pamphlet promoting the Boxers circa 1899
            

          


          The fortified legation compound remained under siege from Boxer forces from June 20 to August 14. Under the command of the British minister to China, Claude Maxwell MacDonald, the legation staff and security personnel defended the compound with one old muzzle-loaded cannon; it was nicknamed the "International Gun" because the barrel was British, the carriage was Italian, the shells were Russian, and the crew were from the United States.


          Foreign media described the fighting going on in Peking as well as the alleged torture and murder of captured foreigners. Whilst it is true that tens of thousands of Chinese Christians were massacred in north China, many horrible stories that appeared in world newspapers were based on a deliberate fraud. Nonetheless a wave of anti-Chinese sentiment arose in Europe, the United States and Japan.


          The poorly armed Boxer rebels were unable to break into the compound, which was relieved by an international army of the Eight-Nation Alliance in July.


          


          Eight-Nation Alliance
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              Military of the Powers during the Boxer Rebellion, with their naval flags, from left to right: Italy, United States, France, Austria-Hungary, Japan, Germany, United Kingdom, Russia. Japanese print, 1900.
            

          


          


          Reinforcements


          Foreign navies started building up their presence along the northern China coast from the end of April 1900. On May 31, before the sieges had started and upon the request of foreign embassies in Beijing, 435 navy troops from eight countries were dispatched by train from Takou to the capital (75 French, 75 Russian, 75 British, 60 U.S., 50 German, 40 Italian, 30 Japanese, 30 Austrian); these troops joined the legations and were able to contribute to their defence.


          


          First intervention (Seymour column)
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              Contingent of Japanese marines who served under the British commander Seymour.
            

          


          As the situation worsened, a second International force of 2,000 marines under the command of the British Vice Admiral Edward Seymour, the largest contingent being British, was dispatched from Takou to Beijing on June 10. The troops were transported by train from Takou to Tianjin (Tien-Tsin) with the agreement of the Chinese government, but the railway between Tianjin and Beijing had been severed. Seymour however resolved to move forward and repair the railway, or progress on foot as necessary, keeping in mind that the distance between Tianjin and Beijing was only 120 kilometers.
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              Admiral Seymour returning to Tianjin with his wounded men, on June 26.
            

          


          After Tianjin however, the convoy was surrounded, the railway behind and in front of them was destroyed, and they were attacked from all parts by Chinese irregulars and even Chinese governmental troops. News arrived on June 18 regarding attacks on foreign legations. Seymour decided to continue advancing, this time along the Pei-Ho river, towards Tong-Tcheou, 25 kilometers from Beijing. They had to abandon on the 19th due to stiff resistance, and started to retreat southward along the river. The wounded were so numerous that they had to be carried in junks along the river, pulled along with ropes by healthy combatants on the banks. The column managed to take-over the Chinese camps of Hsi-Kou, in which they were surrounded until June 25 when finally a regiment composed essentially of Russian troops from Port-Arthur arrived. They completed their retreat back to Tianjin on June 26, with the loss of 350 men.


          


          Second intervention


          
            
              	Forces of the Eight-Nation Alliance

              (1900 Boxer Rebellion)
            


            
              	Countries

              	Warships

              (units)

              	Marines

              (men)

              	Army

              (men)
            


            
              	Japan

              	18

              	540

              	20,300
            


            
              	Russia

              	10

              	750

              	12,400
            


            
              	United Kingdom

              	8

              	2,020

              	10,000
            


            
              	France

              	5

              	390

              	3,130
            


            
              	United States

              	2

              	295

              	3,125
            


            
              	Germany

              	5

              	600

              	300
            


            
              	Italy

              	2

              	80

              	
            


            
              	Austria

              	1

              	75

              	
            


            
              	Total

              	51

              	4,750

              	49,255
            

          


          With a difficult military situation in Tianjin, and a total breakdown of communications between Tianjin and Beijing, the allied nations took steps to reinforce their military presence significantly. On June 17, they took the Taku Forts commanding the approaches to Tianjin, and from there brought increasing numbers of troops on shore.


          The international force, with British Lieutenant-General Alfred Gaselee acting as the commanding officer, called the Eight-Nation Alliance, eventually numbered 54,000, with the main contingent being composed of Japanese soldiers: Japanese (20,840), Russian (13,150), British (12,020), French (3,520), U.S.(3,420), German (900), Italian (80), Austro-Hungarian (75), and anti-Boxer Chinese troops. The international force finally captured Tianjin on July 14 under the command of the Japanese colonel Kuriya, after one day of fighting.
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          Notable exploits during the campaign were the seizure of the Taku Forts commanding the approaches to Tianjin, and the boarding and capture of four Chinese destroyers by Roger Keyes. The march from Tianjin to Beijing of about 120 km consisted of about 20,000 allied troops. On August 4 there were approximately 70,000 Imperial troops with anywhere from 50,000 to 100,000 Boxers along the way. They only encountered minor resistance and the battle was engaged in Yangcun, about 30 km outside Tianjin, where the 14th Infantry Regiment of the U.S. and British troops led the assault. However, the weather was a major obstacle, extremely humid with temperatures sometimes reaching 110 F (43 Celsius).
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          The International force reached and occupied Beijing on August 14. The United States was able to play a secondary, but significant role in suppressing the Boxer Rebellion largely due to the presence of U.S. ships and troops deployed in the Philippines since the U.S conquest of the Spanish American and Philippine-American War. In the United States military, the suppression of the Boxer Rebellion was known as the China Relief Expedition.


          


          The end of rebellion
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          A large international expeditionary force under the command of German general Alfred Graf von Waldersee arrived too late to take part in the main fighting, but undertook several punitive expeditions against the Boxers. Troops from most nations engaged in plunder, looting and rape. German troops in particular were criticized for their enthusiasm in carrying out Kaiser Wilhelm II of Germany's July 27 order:


          
            
              	

              	Make the name German remembered in China for a thousand years so that no Chinaman will ever again dare to even squint at a German.

              	
            

          


          The speech, in which Wilhelm invoked the memory of the 5th century Huns, gave rise to the British derogatory name "Hun" for their German enemy during World War I and World War II.


          


          Reparations
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          On September 7, 1901, the Qing court was compelled to sign the " Boxer Protocol" also known as Peace Agreement between the Eight-Nation Alliance and China. The protocol ordered the execution of ten high-ranking officials linked to the outbreak, and other officials who were found guilty for the slaughter of Westerners in China.


          China was fined war reparations of 450,000,000 tael of fine silver (around 67.5 million pounds/333 million US dollars) for the loss that it caused. The reparation would be paid within 39 years, and would be 982,238,150 taels with interests (4% per year) included. To help meet the payment, it was agreed to increase the existing tariff from an actual 3.18% to 5%, and to tax hitherto duty-free merchandise. The sum of reparation was estimated by the Chinese population (roughly 450 million in 1900), to let each Chinese pay one tael. Chinese custom income and salt tax were enlisted as guarantee of the reparation. Russia got 30% of the reparation, Germany 20%, France 15.75%, Britain 11.25%, Japan 7.7% and the US share was 7%.


          China paid 668,661,220 taels of silver from 1901 to 1939. Some of the reparation was later earmarked by both Britain and the U.S. for the education of Chinese students at overseas institutions, subsequently forming the basis of Tsinghua University. The British signatory of the Protocol was Sir Ernest Satow.


          The China Inland Mission lost more members than any other missionary agency: 58 adults and 21 children were killed. However, in 1901, when the allied nations were demanding compensation from the Chinese government, Hudson Taylor refused to accept payment for loss of property or life in order to demonstrate the meekness of Christ to the Chinese.


          


          Aftermath
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          The imperial government's humiliating failure to defend China against the foreign powers contributed to the growth of nationalist resentment against the "foreigner" Qing dynasty (who were descendants of the Manchu conquerors of China) and an increasing feeling for modernization, which was to culminate a decade later in the dynasty's overthrow and the establishment of the Republic of China. The foreign privileges which had angered Chinese people were largely cancelled in the 1930s and 1940s.


          In October 1900, Russia was busy occupying much of the northeastern province of Manchuria, a move which threatened Anglo-American hopes of maintaining what remained of China's territorial integrity and an openness to commerce under the Open Door Policy. This behaviour led ultimately to the Russo-Japanese War, where Russia was defeated at the hands of an increasingly confident Japan.


          


          Results
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          During the incident, 48 Catholic missionaries and 18,000 Chinese Catholics were murdered. 222 Chinese Eastern Orthodox Christians were also murdered, along with 182 Protestant missionaries and 500 Chinese Protestants known as the China Martyrs of 1900. More than 50,000 Chinese civilians were accused to be boxers and executed by foreign troops
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          The effect on China was a weakening of the dynasty as well as a weakened national defence. The structure was temporarily sustained by the Europeans who were under the impression that the Boxer Rebellion was anti-Qing. Besides the compensation, Empress Dowager Cixi realised that in order to survive, China had to reform despite her previous view of European opposition. Among the Imperial powers, Japan gained prestige due to its military aid in suppressing the Boxer Rebellion and was now seen as a power. Its clash with Russia over the Liaodong and other provinces in eastern Manchuria, long considered by the Japanese as part of their sphere of influence, led to the Russo-Japanese War when two years of negotiations broke down in February 1904. Germany earned itself the nickname "Hun" and occupied Qingdao bay, consequently fortifying it to serve as Germany's primary naval base in East Asia. The Russian Lease of the Liaodong (1898) was confirmed. The U.S. 9th Infantry Regiment earned the nickname "Manchus" for its actions during this campaign and members of the regiment (stationed in Camp Casey, South Korea) still do a commemorative 25 mile (40 km) foot march every quarter in remembrance of the brutal fighting. Soldiers who complete this march are authorized to wear a special belt buckle that features a Chinese imperial dragon on their uniforms. Likewise both the U.S. 14th Infantry Regiment, which calls itself "The Golden Dragons"; the 15th Infantry Regiment (United States); the U.S. 6th Cavalry Regiment; the US 3rd Artillery {see Coats of arms of U.S. Field Artillery Regiments}also have a Golden Dragon on their coat of Arms. Another U.S. unit involved in the rebellion was the first formation of "2d Regiment" of USMC detachments.


          The impact on China was immense. Soon after the rebellion the Imperial examination system for government service was eliminated; as a result, the classical system of education was replaced with a Westernized system that led to a university degree. Eventually the spirit of revolution sparked a new nationalist revolution, ironically led by a Christian Sun Yat-sen, which overthrew the Manchu (Qing) Dynasty.


          


          Controversy in modern China
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          Cohen (1997) considers the ways in which the Boxer Rebellion has been mythologized within modern memory, pointing out not only the foundations for the myths but also those occasions when myth had to be modified so as to conform to changing intellectual, political, and cultural currents. He looks at mythologizing in the New Culture Movement from 1915 to 1925, which showed the Boxers as irrational and backward; in the anti-imperialist struggles of the 1920s, which depicted the Boxers as patriots; and in the Cultural Revolution of the 1960s, which insisted on a monolithic interpretation of the Boxers, not only stressing the Boxers' patriotic character but also drawing attention to the numbers of women involved.


          Though the reaction of the Boxers against foreign imperialism in China is regarded by some as patriotic, the violence that they caused in committing acts of murder, robbery, vandalism and arson cannot be considered much different from the events of other rebellions in China, if not worse. Some Chinese considered this movement as a rebellion (亂; disorder; Mandarin Pinyin: lun), a negative term in Chinese language, when described by commentators during the years of the Qing dynasty and Republic of China. However, the Chinese Communists have shifted the perception of the rebellion by referring to it as an uprising (起義; being upright; qǐy), a more positive term in the Chinese language. It is frequently referred to as a "patriotic movement" in the People's Republic of China by Communist politicians.


          In January 2006, Freezing Point, a weekly supplement to the China Youth Daily newspaper, was closed partly due to its running of an essay by Yuan Weishi, a history professor at Zhongshan University, who claimed modern Chinese history textbooks were glossing over the atrocities committed by the Boxers.


          


          In fictional interpretations available in English
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            	The 1963 film 55 Days at Peking was a dramatization of the Boxer rebellion. Shot in Spain, it needed thousands of extras, and the company sent scouts throughout Spain to hire as many as they could find.

          


          
            	In 1975, Hong Kong's Shaw Brothers studio produced the film Boxer Rebellion(八國聯軍, Pa kuo lien chun) under director Chang Cheh with one of the highest budget to tell a sweeping story of disillusionment and revenge. It depicted followers of the Boxer clan being duped into believing they were impervious to attacks by firearms. The film starred Alexander Fu Sheng, Chi Kuan Chun and Wang Lung-Wei.

          


          
            	The popular film series Once Upon a Time in China, starred Jet Li as the legendary martial artist/Chinese doctor Wong Fei Hung. The film conveyed the ambiance and tumult of the time period with many historic events woven into the plotlines, though it is mostly an entertainment, non-historical piece.

          


          
            	In the movie Shanghai Knights, which takes place before the actual Boxer rebellion, the Boxers, led by Wu Chow and backed by British Lord Nelson Rathbone, killed Chon Wang and Chon Lin's father, attempt to assassinate Queen Victoria, and unite the Emperor's enemies and storm the Forbidden City in order for their leaders to become King of the United Kingdom and Emperor of China, but they fail.

          


          
            	The novel Moment In Peking by Lin Yutang, opens during the Boxer Rebellion, and provides a child's-eye view of the turmoil through the eyes of the protagonist.

          


          
            	The novel The Palace of Heavenly Pleasure, by Adam Williams, describes the experiences of a small group of western missionaries, traders and railway engineers in a fictional town in Northern China shortly before and during the Boxer Rebellion.

          


          
            	Parts I and II of C. Y. Lee's China Saga (1987) involve events leading up to and during the Boxer Rebellion, revolving around a character named Fong Tai.

          


          
            	Neal Stephenson, in his award-winning sci-fi novel The Diamond Age, refers to the Boxer Rebellion in many ways, including "Fists of Righteous Harmony" as the name of uprising Chinese xenophobic faction.

          


          
            	The novel for teenagers Tulku, by Peter Dickinson begins with a missionary from the United States being killed during the destruction of a village in China.

          


          
            	In the cult television series Buffy the Vampire Slayer, vampires Spike, Darla, Drusilla, and Angelus wreak havoc during the Boxer Rebellion.

          


          
            	The science fiction novel For More Than Glory, by William C. Dietz, was inspired by and loosely based on the Boxer Rebellion.

          


          
            	The adventure/romance novel Monraker's Bride, by Madeleine Brent includes a spirited defence of a mission station towards the end of the Boxer Rebellion.

          


          
            	The horror play La Dernire torture (The Ultimate Torture), written by Andr de Lorde and Eugne Morel in 1904 for the Grand Guignol theatre (just four years following the events depicted), is set during the Boxer Rebellion, in the French area of the fortified legation compound, specifically on July 22, 1900, the thirty-second day of the Boxers' siege of the compound.
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              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Cnidaria

                  


                  
                    	Class:

                    	Cubozoa

                    Werner, 1975
                  


                  
                    	Order:

                    	Cubomedusae

                    Haeckel 1877
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          Box jellyfish are invertebrates belonging to the class Cubozoa, named for their cube-shaped medusae. The Cubozoans are categorized separately from other types of jellyfish, and are considered more evolved; Scyphozoans. Likewise, the best-known species of box jellyfish, Chironex fleckeri, while sometimes simply called "the Box Jellyfish", is only one of a category which actually contains about 19 different species. The name sea wasp is also applied to some species of cubozoans, including the afterforementioned Chironex fleckeri and Carybdea alata. Box jellies can be found in Australia, the Philippines, Hawaii, Vietnam, and many other tropical areas. Box jellyfish are extremely venomous and can kill humans.


          Box jellyfish are best known for the extremely powerful venom possessed by some of their species. The Chironex fleckeri and the Carukia barnesi ( Irukandji) species are the most venomous creatures in the world. Stings from such species are excruciatingly painful, either initially or as an after-effect, and are often fatal. However not all species of Box Jellyfish are this dangerous to humans.


          


          Defence and feeding mechanisms


          Box jellies use powerful venom contained in epidermic nematocysts, a structure exclusive to stinging cnidarians, to stun or kill their prey prior to ingestion, or as an instrument for defense. Their venom is the most deadly in the animal kingdom and has caused at least 5,567 recorded deaths since 1954. Most often, these fatal envenomations are perpetrated by the largest species of box jelly, Chironex fleckeri, owing to its high concentration of nematocysts, though at least two deaths in Australia have been attributed to the thumbnail-sized irukandji jellyfish (Carukia barnesi). Those who fall victim to Carukia barnesi suffer several severe symptoms known as Irukandji syndrome.


          The venom of cubozoans is very distinct from that of scyphozoans, and is used to catch prey (fish and small invertebrates) and for defense from predators. Sea turtles, however, are apparently unaffected by the sting and eat box jellies.The season the box jellyfish come out is between October to April.


          Box jellyfish are abundant in the warm waters of northern Australia and drive away most swimmers. However, they generally disappear during the Australian Winter. Australian researchers have used ultrasonic tagging to learn that these creatures sleep on the ocean floor between 3 am and dawn. It is believed that they sleep to conserve energy and to avoid predators.


          


          Vision


          Some theorize box jellyfish actively hunt their preyfor effective hunting they move extremely quickly (at speeds up to 3 to 3.5 knots (1.5 to 1.8 m/s)) instead of drifting as do true jellyfish. They are known to be the only jellyfish with an active visual system, consisting of 24 eyes located on the centre of each side of its bell.


          The eyes occur in clusters on the four sides of the cube-like body. Sixteen are simply pits of light-sensitive pigment (eight slit-shaped eyes and eight lens-less pit eyes), but one pair in each cluster is surprisingly complex, with a sophisticated lens, retina, iris and cornea, all in an eye only 0.1 millimeters across.


          The lenses on these eyes have been analyzed and could form distortion free images. Despite the perfection of the lenses, the retinas of the eyes lie closer to the lens than the optimum focal distance, resulting in a blurred image. One of these eyes in each set has an iris that contracts in bright light. Four of the eyes can only make out simple light levels.


          It is not currently known how this visual information is processed by Cubozoa, as they lack a central nervous system, although they seem to have four brain-like organs. Some scientists have proposed that jellies have a nerve net that would allow the processing of visual cues.


          


          Treatment of stings


          


          First aid


          If swimming at a beach where box jellies are known to be present, a bottle of vinegar is an extremely useful addition to the first aid kit. Following a sting, vinegar should be applied for a minimum of 30 seconds. Acetic acid, found in vinegar, disables the box jelly's nematocysts that have not yet discharged into the bloodstream (though it will not alleviate the pain). Vinegar may also be applied to adherent tentacles, which should then be removed immediately; this should be done with the use of a towel or glove to avoid bringing the tentacles into further contact with the skin. These tentacles will still sting if separate from the bell, or if the creature is dead. Removing the tentacles without first applying vinegar may cause unfired nematocysts to come into contact with the skin and fire, resulting in a greater degree of envenomation. If no vinegar is available, a heat pack has been proven for moderate pain relief. However, careful removal of the tentacles by hand is recommended. Vinegar has helped save dozens of lives on Australian beaches. Although commonly recommended in folklore and even some papers on sting treatment, there is no scientific evidence that urine, ammonia, meat tenderizer, sodium bicarbonate, boric acid, lemon juice, freshwater, steroid cream, alcohol, coldpack or papaya will disable further stinging, and these substances may even hasten the release of venom. Pressure immobilization bandages, methylated spirits, or vodka should never be used for jelly stings. Often in severe Chironex fleckeri stings cardiac arrest occurs quickly, so Cardiopulmonary resuscitation (CPR) can be life saving and takes priority over all other treatment options (including application of vinegar). Activate the emergency medical system for immediate transport to the hospital.


          


          Classification


          There are two families of Cubozoas, Chirodropidae and Carybdeidae, containing 19 species between them. Box Jellyfish of the Chirodropidae family, which contains the Chironex fleckeri species, are distinguished by being larger than those of Carybeidae and having numerous tentacles trailing from the corners of their bells. Carybdeidae, which contains the Irukandji species, are smaller, and only have a single tentacle trailing from each corner of their bells. A phylogenic analysis of the relationships between these two families is yet to be published.


          
            	Phylum Cnidaria


            	Family Chirodropidae

              
                	Chironex fleckeri


                	Chirosoides buitendijkl


                	Chirodropus gorilla


                	Chirodropus palmatus


                	Chiropsalmus zygonema


                	Chiropsalmus quadrigatus


                	Chiropsalmus quadrumanus

              

            


            	Family Carybdeidae

              
                	Carukia barnesi


                	Manokia stiasnyi


                	Tripedalia binata


                	Tripedalia cystophora


                	Tamoya haplonema


                	Tamoya gargantua


                	Carybdea alata


                	Carybdea xaymacana


                	Carybdea sivicksi


                	Carybdea rastonii


                	Carybdea marsupialis


                	Carybdea aurifera
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          The Boys' Brigade (BB) is the world's first uniformed youth organisation. The idea for this interdenominational Christian organisation was conceived by William Alexander Smith. Following its inception in Glasgow in 1883, the BB quickly spread across the United Kingdom and became a worldwide organisation by the early 1890s.


          


          Object, motto and emblem


          The object of the Boys' Brigade is "The advancement of Christ's kingdom among Boys and the promotion of habits of Obedience, Reverence, Discipline, Self-respect and all that tends towards a true Christian manliness." Except for the addition of the word "obedience" in 1893, the object has remained unchanged from the beginning.


          When designing the Brigade's motto and crest, William Smith referred directly to Hebrews 6:19 in the King James Version of the Bible, "Which hope we have as an anchor of the soul, both sure and stedfast..."


          From this verse came the BB motto, "Sure and Stedfast", retaining the old spelling of the latter word. Today, some parts of the movement have adopted the modern spelling of "steadfast", whilst others continue to use the original spelling.


          The crest was originally a plain anchor, bearing the BB motto with a capital 'B' on either side. Upon the merger between the Boys' Brigade and the Boys' Life Brigade in 1926, the red Greek cross was placed behind the anchor to form the current emblem. The cross originally formed part of emblem of the Boys' Life Brigade.


          


          History


          The first Boys' Brigade company was set up by Sir William Smith on 4 October 1883 at Free Church Mission Hall, North Woodside Road, Glasgow, Scotland to develop "Christian manliness" by the use of a semi-military discipline and order, gymnastics, summer camps, and religious services and classes.


          In the years following the establishment of the 1st Glasgow company, others were rapidly formed throughout Scotland and the rest of the United Kingdom leading to a movement comprising thousands of boys: in the early 20th century there were about 2,200 companies connected with different churches throughout the United Kingdom, the British Empire, and the United States, with 10,000 officers and 160,000 boys. Each company is normally affiliated to a battalion encompassing several nearby companies, which in turn are organized at a district and then national level, although in Scotland each company is attached to a local district, which is attached to a battalion. Companies are named in the form "2nd Springfield", indicating the second company to have been established in or around Springfield; it should be noted that where companies have closed, numbers are not normally reallocated, so it is quite normal to find a "2nd" but no "1st" company.


          Being the earliest of all youth organizations, a simple rosette was worn as an identifying uniform, shortly being replaced by the simple use of a belt, haversack, and pillbox cap (a popular military cap of the day) worn over the boys' everyday clothing. The pillbox cap was used into the 1960s, long after it had fallen out of use in the British Army, when it was replaced with a field cap.


          The movement also pioneered camping for leisure in Britain, previously rarely used outside the military. Early admirers of the Brigade included Robert Baden-Powell who as Vice President of the Boys' Brigade used it alongside initiatives in schools, particularly Eton, to promote the idea of scouting and outdoor pursuits based on those of the military for boys. At the time, he did not originally intend that any individual organization would later arise from this aim in the form of the various Boy Scouts movements. Early examples of Scouting were seen in Boys' Brigade Scouting awards and even specialised Boys' Brigade Scout sections who wore a blue uniform with shorts and the distinctive Smokey Bear hat traditionally identified with Scouts, and still worn today by drill sergeants in the United States Army. However, nowadays there is a certain friendly rivalry between the two groups.


          The Boys' Life Brigade was one of many similar movements formed by the Boys' Brigade's influence, sometimes along denominational or religious lines, including the Church Lads' Brigade, the Jewish Lads' Brigade, or the Catholic Boys' Brigade. The merger also prompted the abandonment of dummy drill rifles that had been used in The Boys' Brigade, due to the Life Brigade's objection to use of weapons or their representations. For some time afterwards, the section covering members aged 812 years was known as Life Boys, before being restyled as the Junior section (see below).


          A popular hymn in the BB containing its motto and obvious reference to its emblem is "Will Your Anchor Hold" by Priscilla Owens, usually sung at displays and church services.


          


          Establishment of recreational camping


          Drawing from his military experience, Sir William Smith introduced the concept of camping into the Brigade to allow boys and officers to remain in contact when other activities ceased for the summer break.


          The notion was initially ill-received due to concerns for the boys' safety. A mother has been quoted saying, "Camp! My children have always had a roof over their heads, and as long as I live, always will!". Nevertheless, Sir William Smith proceeded with the idea and 1st Glasgow Company held its inaugural one-week camp beginning on Friday, 16 July 1886, at Tighnabruaich in the Kyles of Bute.


          The initial reservations towards camping did not last. A tradition developed, where the boys who were marching home on the last day of camp would be greeted by cheers from residents and were each presented with a bouquet of flowers. Camps soon became one of the most anticipated events in the year and early publications of the Boys' Brigade Gazette contained many accounts of camping experiences.


          Sir William Smith's plans and notes for his first camps have been preserved, and have been used by many other campers.


          


          Sections in the BB


          There are five different age groups, known as "sections", within the organisation:


          
            	Anchors - 5 to 8 years


            	Juniors - 8 to 11 years


            	Company - 11 to 15 years


            	Seniors - 15 to 18 years


            	Amicus - 15 to 22 years (Note, this section also admits girls)

          


          Age groups are typically based on school years, so boys in the same year group would be promoted to the next section together, regardless of the dates of individual boys' birthdays. In some companies, sections may merge or there may be minor variations to the normal age boundaries, to accommodate excessively large or small groups of boys or a lack of leaders.


          Amicus was launched in 1994, and is intended to either run as an alternative to the Seniors programme or even without any other Boys' or Girls' Brigade sections operating. The Amicus concept emphasises involvement of all its members in decision-making concerning the running of the section, such as the content and whether a uniform is to be worn. The section will be overseen and supervised by leaders aged over 18, who receive training from the Boys' Brigade and may deliver parts of the programme.


          


          Leadership


          


          Officers (adult leaders)


          Leaders in training are Warrant Officers, attaining the rank of Lieutenant only when having completed additional formal training in youth leadership. To avoid unnecessary leader hierarchy, all qualified officers are Lieutenants. The post of Captain of a company is a brevet rank with those in the position reverting to Lieutenant when they cease to be in the position; similarly other positions such as the company Adjutant (second to the captain) are considered appointments rather than substantive ranks.


          Boys bearing the rank of Staff-Sergeant are non-commissioned officers but act within the company as Officers.


          


          Boys as Non-Commissioned Officers


          An older boy can gain promotion to become a Non-Commissioned Officer (NCO). There are six ranks available, each being awarded when a boy is of a certain age and reaches a high enough standard of leadership. The six ranks are:


          
            	Private (minimum age 13 or promotion to company section)


            	Lance Corporal (minimum age 14)


            	Corporal (minimum age 15)


            	Sergeant (minimum age 16)


            	Colour Sergeant (minimum age 17)


            	Staff Sergeant (minimum age 18)


            	there is also the ceremonial rank of Drum Major who leads the band.

          


          NCOs often play an important role in the Boys' Brigade, helping the officers and other adult helpers with organising activities and awards classes, particular in the Anchors and Juniors sections. NCOs wear chevrons on their upper right arm, a red sash is worn by Colour Sergeants and a Drum Major wears a badge on his right upper armband.


          Staff sergeants act within the company as officers and do not stand in the ranks; however Staff Sergeants are boys of the Brigade. As they have received no formal training as officers and are not required to under go the standard police checks as they are still serving boys, they can still partake in company activities and computations and still earn awards and badges. The uniform of Staff Sergeants is also different to that of the normal boy or NCO, they wear a white shirt with an armband on the right forearm which has four inverted chevrons on it (as historically worn by senior grades of sergeant in the British Army) other than that the rest of the uniform is the same


          


          Awards


          Each section within the Boys' Brigade has awards that can be gained by fulfilling achievements.


          


          Anchor Boys


          The Anchors can gain awards for Project, Sports, and Scrapbook, among others.


          


          Junior Section


          The Juniors award scheme was revised in 2004 and members of the section can now gain the Junior Target Award, followed by Bronze, Silver and Gold awards, by completing a variety of activities in the areas of Body, Mind, Spirit, Community, and Creativity.


          


          Company Section


          


          Get the Credit


          Under the 'Get the Credit' Scheme, Company Section members can gain one Target badge first (reduced from the required two in an award reorganisation a few years ago, though Target Two can still be completed as an optional extra), then five other badges (Interests, Adventure, Leadership, Physical and Community) with red and blue flashes around them. After about three years, the boys should have gained all five badges with both red and blue flashes. This enables the boys to attend a Leadership Training Course and potentially attain the President's Badge. This is a necessary prerequisite for the Brigade's highest award - the Queen's Badge.


          


          Discover


          A new award scheme for 11 to 15 years olds, called Discover, was launched in August 2007. The award scheme is built around three 'zones': Community; Recreation; and Skills. Badges may be gained at four Levels in each zone, 1 through 4.


          Having spent 2 hours working on topics relevant to each of the three zones (a total of 6 hours), the member is awarded the Compass Badge.


          The badge for a zone is gained when the required number of hours have been spent working on topics relevant to that zone (Community - 7 hours; Recreation - 10 hours; Skills - 7 hours). A maximum of one badge per zone can be gained in a 12 month period (min 24 hours work). Any additional hours may not be carried over into the next 12-month period. In subsequent 12 month periods, members will work to gain Levels 2, 3, and 4 of each badge.


          During a member's second year in Company Section they may gain the Discovery Badge, provided they have: gained a badge in all three zones within the last 12 months; completed an additional 6 hours work in any of the zones; taken part in a residential experience; played an active role in a Company, Battalion, or Church event; and had good attendance for the session.


          The Discover programme includes the President's Badge, the requirements for which remain the same as laid out in the 'Get the Credit' scheme.

          See images and logos at BB UK Resources


          


          Challenge Plus


          A new award scheme for Seniors (16 to 18 year olds), called Challenge Plus, is due to be launched in time for the start for the 2008/09 Session, and will include the Queen's Badge.

          



          


          Founder's Badge


          In non- Commonwealth countries, the Founder's Badge is used in place of the Queen's Badge. However, the Boys' Brigade in Malaysia and the Boys' Brigade in Singapore have chosen to use the Founder's Badge, although these countries are members of the Commonwealth.


          



          


          Other countries


          
            	Canada

          


          
            	The Boys' Brigade was prominent in Canada up until the mid-1980s. The Boys' Brigade owned a camp north of Toronto at Gravenhurst, Ontario. The last of the "Toronto companies" were the 11th and 9th. In addition, there were several companies in Montreal Quebec (6th, 8th Montreal and others), Winnipeg Manitoba, and Calgary Alberta.

          


          
            	Malaysia

          


          
            	The Boys' Brigade in Malaysia was first organised in 1946. It has continued a steady growth ever since and now has 6,714 members in 101 Companies .

          


          
            	Singapore

          


          
            	The Boys' Brigade in Singapore was organised in 1930 by former BB members of the South China Battalion who escaped from Swatow, China during the occupation of the region by the Chinese Communist Party. It currently has more than 7,000 members in 117 Companies .
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                	Some troops are co-educational, for those troops this article is about the girls too.


                	For girl troops and boy scouts in co-educational troops see: Girl Guide and Girl Scout.
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          A Boy Scout is a boy, usually 11 to 17 years of age, participating in the worldwide Scouting movement. This movement began in 1907, when Lt. General Robert Baden-Powell held the first Scout camp on Brownsea Island, South England. To advance his ideas, Baden-Powell wrote the book, Scouting for Boys, which targeted boy readership, and described the Scout method of using outdoor activities to develop character, citizenship, and personal fitness qualities among youth.


          Boy Scouts are organized into troops averaging twenty to thirty Scouts under guidance of a Scout leader. Troops subdivide into patrols of about six Scouts and engage in outdoor and special interest activities. Troops may affiliate with national and international organizations. Some national Scouting associations have special interest programs such as Air Scouts, Sea Scouts, outdoor high adventure, Scouting bands and rider scouts. Some troops, especially in Europe, have been co-educational since the 1970s, allowing boys and girls to work together as Scouts.


          Boy Scouts are known throughout the world for performing acts of public good and sometimes acts of heroism. For example, a Boy Scout foiled an assassination attempt on Maldives' President Maumoon Abdul Gayoom by "grabbing an attacker's knife as the man leapt from a crowd and lunged at the leader." The Boy Scout, Ibrahim Jaisham, sustained minor injuries during the intervention and was subsequently treated.


          


          Foundation


          Robert Baden-Powell founded the Boy Scouts as an organization in 1908, a few months after the first scout encampment at Brownsea Island Scout camp in 1907. Baden-Powell got the idea from his experiences with the British Army in South Africa. To advance his ideas, Baden-Powell wrote Scouting for Boys for boy readership, which describes the Scout method of outdoor activities aiming at developing character, citizenship, and personal fitness qualities among youth. Many boys joined in Scouting activities so that the movement grew rapidly to become the world's largest youth organization.


          The Boy Scout program is designed to develop youths who have a high degree of self-reliance, initiative, courage, helpfulness, integrity and resourcefulness. Boy Scouts should be helpful; understand their society, heritage, and culture; have respect for the rights of others; and be positive leader-citizens.


          Originally, the Boy Scout program was aimed at 11-16 year old boys. However, the younger brothers of Boy Scouts started to attend Troop meetings, and so the Wolf Cub section was started. It was also evident that young girls wanted to participate in similar activities, but the Edwardian values at the time would not allow young boys and girls to "rough and tumble" together, causing the Guide Movement to be created.


          Over time, the Boy Scout program has been reviewed and updated in many of the countries where it is run, but the same core values and principles as Baden-Powell originally envisaged still apply.


          While most Boy Scouts may join a troop after finishing Cub Scouts, this is not required. He may later join another affiliated program for older boys while simultaneously still being a member of a Boy Scout troop or a Scout Group, such as Exploring or Venturing.


          


          Activities
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          A Boy Scout learns the cornerstones of the Scout method, Scout Promise, and Scout Law. These are designed to instill character, citizenship, personal fitness, and leadership in boys through a structured program of outdoor activities. Common ways to implement the Scout method include spending time together in small groups with shared experiences, rituals, and activities; as well as emphasizing good citizenship and decision-making that are age-level appropriate. Cultivating a love and appreciation of the outdoors and outdoor activities are key elements. Primary activities include camping, woodcraft, first aid, aquatics, hiking, backpacking, and sports.


          


          Fellowship


          Camping most often occurs on a unit level, such as in the troop, but there are periodic camporees and jamborees. Camporees are events where units from a local area camp together for a weekend. These occur a couple times a year and usually have a theme, such as pioneering. Jamborees are large events on a national or international level held every four years where thousands of Scouts camp together for 1-2 weeks. Activities at these events include games, scoutcraft competitions, patch trading, aquatics, woodcarving, archery, and rifle and shotgun shooting.


          For many Scouts and Scouters, the highlight of the year is spending at least a week in the summer as part of an outdoor activity. This can be a long event such as camping, hiking, sailing, canoeing, or kayaking with the unit or a summer camp operated on a council, state, or provincial level. Scouts attending a summer camp, generally one week during the summer, work on merit badges, advancement, and perfecting scoutcraft skills. Some summer camps operate specialty programs for older Scouts, such as sailing, backpacking, canoeing and whitewater, caving, and fishing.


          


          Working for ranks and merit badges


          All Scouting organizations have an advancement program whereby the Scout learns scoutcraft, community service, leadership and explores areas of interest to him at an increasingly difficult level. The lower ranks focus mostly on basic Scouting skills. Requirements for demonstrating leadership, community service and learning about other topics, such as possible career areas, generally come in the middle and upper ranks. Scouts are recognized by being awarded ranks and badges of recognition, such as merit badges, which are called proficiency badges in some countries. Merit badges are awarded for a variety of fields, such as mastering advanced scoutcraft, sports, aquatics, ecology, citizenship, and academics.


          All Scouting associations have a highest rank that require mastering scoutcraft, leadership, and performing community service. Only a small percentage of Scouts attain them. In the Scouting associations of many member states of the Commonwealth of Nations, the highest rank is the Queen's Scout or King's Scout Award. In the United States it is the Eagle Scout Award. Since the Boy Scouts of the Philippines is an outgrowth of Scouting in the United States, Eagle Scout is also the highest award. Other worldwide Scouting groups have the Baden-Powell Award ( Baden-Powell Scouts), Crown Scout ( The Guides and Scouts Movement of Belgium), Pramuka Garuda ( Indonesian Scouting), King Scout ( The National Scout Organization of Thailand), and Chief Scout's Award ( Scouts Canada).


          As Scouts get older, they often seek more challenging and diverse activities. To meet this demand, programs such as Air Scouts, Sea Scouts, Venturing and Exploring in America, Explorer Scouts in the United Kingdom, Rovering and Venturing.


          


          Unit affiliation


          


          Troop
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          The troop is the fundamental unit of the Boy Scouts. This is the group a Boy Scout joins and via which he participates in Scouting activities, such as camping, backpacking, and canoeing. The troop leadership, youth and adult, organizes and provides support for these activities. It may include as few as a half-dozen boys, or as many as seventy or more. Troops usually meet weekly. A troop is often sponsored by a community organization such as a business, service organization, school, labor group veteran's group, or religious institution. The chartering organization is responsible for providing a meeting place and promoting a good program. A key component of the Scout method is that troops are run by the Scouts under the advice and guidance of adult leaders.


          


          Patrol


          Each troop is divided into patrols of six to ten Scouts and use the patrol method, where the Scouts divide into smaller groups within the troop. A patrol's independence from the troop varies among troops and between activities. For instance, a troop typically holds ordinary meetings as a unit. Patrols' autonomy becomes more visible at campouts, where each patrol may set up its own cooking area. However, on a high adventure trip which only a small part of the troop attends, divisions between patrols may disappear entirely. Patrols may hold meetings and even excursions separately from the rest of the troop, but this is more common in some troops than in others.


          Some troops mix older and younger Scouts in the same patrols, so that the older boys can teach the younger ones more effectively. Other troops group boys by age, and may assign an older boy as a "troop guide" to mentor each of the younger patrols. Others may allow the boy to choose which one they enter.


          


          Leadership in the troop


          Every troop has two separate leadership structures: one consisting of Scouts and another consisting of adults. The adult leadership manages the logistics of troop activities, administers rank advancement and awards, maintains troop records and finance, and recruits new Scouts and adult leaders. The youth leadership keeps order and coordinates labor at activities. Scouts and adults cooperate to plan agendas for troop meetings, as well as the troop's schedule of outings.


          The adult leadership is headed by a Section Leader or Scoutmaster . The Section Leader is the adult directly responsible for the troop's program. These leaders must complete special training mandated by their Scouting association. The top level leader training course around the world is Wood Badge. An adult responsible for a Scout (usually a parent) may join the troop or group committee. The responsibilities and composition of that committee differs between Scouting associations. The committee can be responsible for appointing persons to specific positions, most importantly those of the adult leaders or only responsible for bookkeeping and providing a meeting place and materials.


          Following the Scout method, a troop is "boy-run". Each patrol elects a Patrol Leader (PL), who appoints his Assistant Patrol Leader(s) (APL). In some Scouting associations the Patrol Leaders and Assistant Patrol Leaders are appointed by the adult leaders, or both the Patrol Leaders and Assistant Patrol Leaders are elected by the patrols. Many youth leadership positions require training. Many Scouting associations have training programs for Scouts holding leadership positions within their troop.


          The youth leadership can be headed by a senior patrol leader (SPL), who works closely with the Section Leader to run troop activities. He is expected to attend most meetings and outings. While the SPL is directly responsible for running the troop, he shares that responsibility with one or more assistants (Assistant Senior Patrol Leaders or ASPLs). Other troop-wide positions of responsibility exist and their duties vary from country to country.


          


          Group


          In most countries a local organisation, a "Scout Group", combines different sections together into a single body. Scout Groups can consist of any number of sections of the different Age Groups in Scouting and Guiding. Scout Groups can be single sex or have boys and girls in separate and/or co-ed sections depending on the group and the national organization. In some countries, the different sections are independent of each other, although they might be sponsored or chartered by the same organisation, such as a Church.


          


          Organization above the troop or group level


          One or more troops and one or more other sections or groups can form a district. These are troops or groups that are located near each other geographically and provide mutual support, advice and district level encampments a couple of times per year. In some countries, this is the first level at which the troop has contact with professional Scouters from its association. In some associations districts are organized into regions or councils. It is this level of an association that generally operates very large outings. Above these levels there is a national association. Most national association are member of the World Organization of the Scout Movement (WOSM) and/or the World Association of Girl Guides and Girl Scouts (WAGGGS), some are member of the Order of World Scouts, the World Federation of Independent Scouts, the International Union of the Guides and Scouts of Europe (UIGSE) or Confederation of European Scouts (CES) and others are non-aligned.


          


          Uniforms


          The Scout uniform is a specific characteristic of Scouting. In the words of Lord Robert Baden-Powell at the 1937 World Jamboree, it "hides all differences of social standing in a country and makes for equality; but, more important still, it covers differences of country and race and creed, and makes all feel that they are members with one another of the one great brotherhood". The original uniform, which has created a familiar image in the public eye and had a very military appearance, consisted of a khaki button-up shirt, shorts and a broad-brimmed campaign hat. Baden-Powell himself wore shorts as he felt that being dressed like the youth contributed to reducing distances between the adult and the young person.


          Uniforms have become much more functional and colorful since the beginning and are now frequently blue, orange, red or green, and shorts are replaced by long trousers in areas where the culture calls for modesty, and in winter weather. T-Shirts and other more casual wear have also replaced the more formal button-up uniforms in many Scouting regions.


          To show the unity of all Scouts, the World Membership Badge ( World Crest) is a part of all uniforms. Neckerchiefs and Woggles (slides) are still quite common, but some Scouting associations do not use them. Patches for leadership positions, ranks, special achievements, troop- or group- numbers or names, and country or regional affiliation are standard.


          Scout shops sell uniforms, Scouting literature, badges, and other items such as camping equipment for local Scouts, and Scout souvenir items for visiting foreign Scouts. The shops are usually located at the local branch office of the Scout organization and may be run professionally or by volunteers.
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              	Type

              	Public (LSE: BP, NYSE: BP, TSX: BP.U)
            


            
              	Founded

              	1908 (as the Anglo-Persian Oil Company)

              1954 (as The British Petroleum Company)
            


            
              	Headquarters

              	London, England, UK
            


            
              	Keypeople

              	Donald Alexander Smith (founding chairman)

              Tony Hayward, CEO

              Byron Grote, CFO
            


            
              	Industry

              	Oil and Natural Gas, Alternative fuel
            


            
              	Products

              	BP petroleum and derived products

              BP service stations

              Air BP Aviation Fuels

              Castrol motor oil

              ARCO gas stations

              am/pm convenience stores

              Aral service stations
            


            
              	Revenue

              	▲$274.316 Billion USD ( 2006)
            


            
              	Operating income

              	▲ $35.158 Billion USD ( 2006)
            


            
              	Net income

              	▲ $22.286 Billion USD ( 2006)
            


            
              	Employees

              	115,000 ( 2006)
            


            
              	Website

              	www.bp.com
            

          


          BP plc (LSE: BP, NYSE: BP, TYO: 5051, TSX: BP.U), formerly known as British Petroleum, is a British energy company / multinational oil company (" oil major") with headquarters in London, England, UK. The company is among the largest private sector energy corporations in the world, and one of the six " supermajors" ( vertically integrated private sector oil exploration, natural gas, and petroleum product marketing companies).


          


          Origins and history


          


          Activity in 1909 - 1979


          In May 1901, William Knox D'Arcy was granted a concession by the Shah of Iran to search for oil which he found in May 1908. This was the first commercially significant find in the Middle East. On 14 April 1909, the Anglo-Persian Oil Company (APOC) was incorporated to exploit this. In 1935, it became the Anglo-Iranian Oil Company (AIOC).


          After World War II, AIOC and the Iranian government initially resisted nationalist pressure to revise AIOC's concession terms still further in Iran's favour. But in March 1951, the pro-western Prime Minister Ali Razmara was assassinated. The Majlis of Iran (parliament) elected a nationalist, Mohammed Mossadeq, as prime minister. In April, the Majlis nationalized the oil industry by unanimous vote. The British government contested the nationalization at the International Court of Justice at The Hague, but its complaint was dismissed.


          The British government decided that the only way to regain its control of Iranian oil (which it regarded as a vital national interest), was to remove Mossadeq from office. It aimed to replace him with a more friendly regime led by the Shah, Mohammed Reza Pahlavi. Its problem was that it lacked the means to do so without American support. But it was clear the U.S. government would never support a coup d'tat designed only to protect Britain's commercial interests. So the British played on America's then paranoia about the Communist "threat" by producing bogus "evidence" that Mossadeq was scheming to bring Iran into the Soviet sphere of influence. In early 1953, incoming U.S. President Dwight D. Eisenhower authorized the Central Intelligence Agency (CIA) to overthrow the Iranian government. The CIA conspiracy, involving the Shah and the Iranian military, became known by its codename, " Operation Ajax".


          On August 19, 1953, Mossadeq was forced from office by a military coup. He was replaced by pro-Western general Fazlollah Zahedi. The Shah, who had left the country briefly to await the outcome of the coup, returned to Iran. He abolished the democratic Constitution and assumed autocratic powers. The AIOC became the British Petroleum Company in 1954, and resumed operations in Iran. However, it was not allowed to monopolize Iranian oil as before. It was limited to a 40% share in a new international consortium.


          BP continued to operate in Iran until the Islamic Revolution in 1979. The new regime of Ayatollah Khomeini confiscated all of BP's assets in Iran without compensation, finally closing BP's 70-year presence in Iran. However, due to its huge investments outside Iran, especially in the North Sea and Alaska, the company's status as an oil major survived its Iranian disaster.


          [bookmark: 1960s_and_1970s]


          1960s and 1970s


          


          From the late 1960s the company expanded beyond the Middle East to the USA ( Prudhoe Bay, Alaska) and the North Sea. Both of these fields came on stream in the mid-1970s. In 1969, BP acquired the Valdez oil terminal, Alaska, from the Chugach for $1. Some natives contend that this was an illegal transfer.


          In the mid-1970s, BP acquired Standard Oil of Ohio or Sohio, a breakoff of the former Standard Oil that had been broken up after anti-trust litigation.


          [bookmark: 1980s_and_1990s]


          1980s and 1990s


          P.I. Walters (later Sir Peter Walters) was BP's chairman from 1981 to 1989. This was the era of the Thatcher government's privatisation strategy. The British government sold its entire holding in BP in several tranches in 1984-7. The sale process was marked by an attempt by the Kuwait Investment Office, the investment arm of the Kuwait government, to acquire control of BP. This was ultimately blocked by the strong opposition of the British government. In 1987, British Petroleum negotiated the acquisition of Britoil and those shares of Standard Oil of Ohio (Sohio) through CEO Charlie Spahr not already owned.


          Walters was replaced by Sir Robert Horton in 1989. Horton carried out a major corporate downsizing exercise, making over 1,000 head office bureaucrats redundant. He moved head office from its multi-storey office block in Moorgate to an older building that BP had previously occupied in Finsbury Square, also in the City of London.


          Lord Browne of Madingley, who had been on the board as managing director since 1991, was appointed group chief executive in 1995. Browne was responsible for three major acquisitions; Amoco, ARCO and Burmah-Castrol (see below). This turned BP into the second largest independent oil company in the world.


          


          Recent years
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          British Petroleum merged with Amoco (formerly Standard Oil of Indiana), in December 1998, becoming BPAmoco until 2000, when it was renamed BP and adopted the tagline "Beyond Petroleum," which remains in use today. It states that BP was never meant to be an abbreviation of its tagline. Most Amoco gas stations in the United States have changed the look and name to the BP brand. In many states, however, BP is selling Amoco branded gasoline, as it was rated the #1 petroleum brand by consumers 16 years in a row (the name of the service station itself is still BP) and Amoco has one of the highest brand loyalty for gasoline in the US with only Chevron and Shell having such high rates as BP/Amoco. In 2000, British Petroleum acquired Arco (Atlantic Richfield Co.) and Burmah Castrol plc.


          In April of 2004, BP decided to move most of its petrochemical businesses into a separate entity called Innovene within the BP Group. Their intention was to sell the new company possibly via an Initial Public Offering (IPO) in the US, and in fact they filed their IPO plans for Innovene with the New York Stock Exchange on September 12, 2005. However, on October 7, 2005, BP announced that they had agreed to sell Innovene to INEOS, a privately held UK chemical company for the sum of $9 billion, thereby scrapping their plans for the IPO.


          On March 23, 2005, an explosion occurred at BP's Texas City Refinery in Texas City, Texas. It is the third largest refinery in the United States and one of the largest in the world, processing 433,000 barrels of crude oil per day and accounting for 3% of that nation's gasoline supply. Over 100 were injured, and 15 were confirmed dead, including employees of the Fluor Corporation as well as BP. BP has since accepted that its mismanagement contributed to the accident. Level indicators failed, leading to overfilling of a heater, and light hydrocarbons spread throughout the area. An unidentified ignition source set off the explosion.


          In 2005, BP announced it would be leaving the Colorado market. Many locations were rebranded as Conoco.


          According to some private BP-branded gasoline centre operators in the Metro Atlanta area, BP plans to leave the Southern market in the next few years. All corporate-owned BP stations, typically known as "BP Connect" will be sold to local jobbers.


          In March 2006, a leak in one of BP's pipelines on the North Slope of Alaska caused a spill of oil onto the tundra, leading BP to commit to replace over 16 miles of federally regulated Oil Transit Lines (OTLs). As of the end of 2007, one half of the pipeline had been replaced and all 16 miles of pipeline are now tested regularly.


          BP has recently looked to grow its oil exploration activities in frontier areas like the former Soviet Union for its future reserves. In Russia, BP owns 50% of TNK-BP with the other half owned by three Russian billionaires. TNK-BP accounts for a fifth of BP's global reserves, a quarter of BP's production, and nearly a tenth of its global profits.


          On July 19, 2006, BP announced that it would close the last 12 out of 57 oil wells in Alaska, mostly in Prudhoe Bay, that had been leaking. The wells were leaking insulating agent called Arctic pack, consisting of crude oil and diesel fuel, between the wells and ice.


          On 12 January 2007, it was announced that Lord Browne would retire at the end of July 2007. The new Chief Executive will be the current head of exploration and production, Tony Hayward. It had been expected that Lord Browne would retire in February 2008 when he reached the age of 60, the standard retirement age at BP. Browne resigned abruptly from BP on 1 May 2007, following the lifting of a legal injunction preventing Associated Newspapers from publishing details about his private life. Hayward succeeded Browne with immediate effect.


          As of February 11, 2007 BP announced that they would spend 8 billion dollars over ten years to research other methods of fuel.


          


          Financial data


          
            
              Financial data in millions of US$
            

            
              	Year

              	2002

              	2003

              	2004

              	2005

              	2006
            


            
              	Sales

              	180 186

              	236 045

              	294 849

              	249 465

              	265 906
            


            
              	EBITDA

              	22 941

              	28 200

              	37 825

              	41 453

              	44 835
            


            
              	Net Results

              	6 845

              	10 267

              	15 961

              	22 341

              	22 000
            


            
              	Net Debt

              	20 273

              	20 193

              	21 607

              	16 202

              	16 202
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          Corporate controversies


          


          August 2006 Prudhoe Bay shutdown
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          As of August 7, 2006, BP has begun to shutdown oil operations in Prudhoe Bay, Alaska, due to corrosion in the pipeline. BP had spilled over one million litres of oil in Alaska's North Slope. This corrosion is caused by sediment collecting in the bottom of the pipe, protecting corrosive bacteria from chemicals sent through the pipeline to fight this bacteria. Prudhoe Bay produces about 2.6% of the United States demand for gasoline. It was initially estimated that the shutdown would cause a reduction of 400,000 barrels per day and reaction to that scenario was a contributing factor increasing the price of oil $1 to over $77(USD) per barrel. To, date 1,513 barrels of liquids, about 5,200 cubic yards of soiled snow and 328 cubic yards of soiled gravel have been recovered. There are estimates that about 5,000 barrels of oil were released from the pipeline. After further analysis and approval from the DOT, only the eastern portion of the field was shut down which resulted in a reduction of 200,000 barrels per day until work began to bring the eastern field to full production on October 2. In May 2007, the company announced yet a further shutdown of the Prudhoe Bay pipeline owing to leaks of water at a separation plant. Their action was interpreted as another example of fallout from a decision to cut maintenance of the pipeline and associated facilities.


          


          October 2007 Prudhoe Bay spill


          On October 16, 2007 Alaska Department of Environmental Conservation officials reported a toxic spill of methanol at the Prudhoe Bay oil field managed by BP PLC. Nearly 2,000 gallons of mostly methanol, mixed with some crude oil and water, spilled onto a frozen tundra pond and a gravel pad from a pipeline. Methanol, which is poisonous to plants and animals, is used to clear ice from the insides of the Arctic-based pipelines.


          


          Lake Michigan Plant expansion


          In July 2007, the Chicago Tribune reported that BP will be permitted to pollute Lake Michigan with an average of 1,584 pounds of ammonia and 4,925 pounds of sludge -- every day -- from its Whiting, Indiana oil plant outside of Chicago. BP responded to the media coverage, indicating that no sludge or toxic waste will be discharged to the lake. Instead, the permit allows a higher daily limit to the discharge of total suspended solids. The increase in ammonia and solids is due to a plant expansion that will allow it to accept Canadian crude oil as opposed to Middle Eastern crude. The output of the refinery is well below the maximum permitted under federal guidelines. With this action, the state of Indiana and EPA authorities allowed BP to be exempted from following all provisions of the federal Clean Water Act, and more specifically, the "antibacksliding" provisions within the act designed to prevent a company from ever increasing its water pollution levels, regardless of other limits or factors.


          On August 17, 2007, the Chicago Sun-Times urged readers to boycott BP gas stations: "At this point, the only clear message BP is sending is that it wants to have its cake and eat it too. BP executives want their company to be known as the greenest -- as suggested by its logo, meant to resemble a sunflower and show its commitment to the environment. But they also want to dump in our lakes. They can't have it both ways...That's why we have to help them decide which road they'll choose by hitting their pocketbooks -- at least until September 1 when they'll return to Chicago to give Emanuel and Sen. Dick Durbin (D-Ill.) an update on their plans."


          Recently, BP has announced it will put the plant expansion under review. Bob Malone, BP America President, cited both environmental and financial concerns when announcing that they may seek alternatives to the controversial Whiting expansion. It is unclear what impact this will have on the stated policy of making the United States less dependent on foreign oil.


          


          Environmental record


          BP was named one of the "ten worst corporations" in both 2001 and 2006 based on its environmental and human rights records. In 1991 BP was cited as the most polluting company in the US based on EPA toxic release data. Since branding itself an environmentally sound corporation in 1997, BP has been charged with burning polluted gases at its Ohio refinery (for which it was fined $1.7 million), and in July 2000 BP paid a $10 million fine to the EPA for its management of its US refineries. According to PIRG research, between January 1997 and March 1998, BP was responsible for 104 oil spills.


          BP Solar is a leading producer of solar panels since its purchase of Lucas Energy Systems in 1980 and Solarex (as part of its acquisition of Amoco) in 2000. BP Solar had a 20% world market share in photovoltaic panels in 2004 when it had a capacity to produce 90 MW/year of panels. It has over 30 years experience operating in over 160 countries with manufacturing facilities in the U.S., Spain, India and Australia and has more than 2000 employees worldwide.


          


          BP/Amoco was a member of the Global Climate Coalition an industry organisation established to promote global warming skepticism but withdrew in 1997, saying "the time to consider the policy dimensions of climate change is not when the link between greenhouse gases and climate change is conclusively proven, but when the possibility cannot be discounted and is taken seriously by the society of which we are part. We in BP have reached that point.".


          In February 2002 BP's chief executive, Lord Browne of Madingley, renounced the practice of corporate campaign contributions, noting: "That's why we've decided, as a global policy, that from now on we will make no political contributions from corporate funds anywhere in the world."


          In March 2002 Lord Browne of Madingley declared in a speech that global warming was real and that urgent action was needed, saying that "Companies composed of highly skilled and trained people can't live in denial of mounting evidence gathered by hundreds of the most reputable scientists in the world.". In 2005 BP was considering testing carbon sequestration in one of its North Sea oil fields, by pumping carbon dioxide into them (and thereby also increasing yields).


          In 2004, BP began marketing low-sulfur diesel fuel for industrial use. BP intends to create a network of hydrogen fueling stations in the state of California.


          


          Accusations of "greenwashing"


          British Petroleum changed its name to BP in 2000, and introduced a new corporate slogan: Beyond Petroleum. It replaced its Green Shield logo with the helios symbol, a green and yellow sunflower pattern similar to the emblem of the Green Party of Canada. These changes were intended to highlight the companys interest in alternative and environmentally friendly fuels. When, in July of 2006, BP admitted, only after journalists became aware of the spill, that it was facing criminal charges for allowing 270,000 gallons of crude oil to spread into the Alaskan tundra, environmental advocates pointed to the relative lack of press coverage about the spill as evidence that BP had successfully "greenwashed" its image while maintaining environmentally unsound practices.


          


          Texas City Refinery disaster


          One of BP's largest refineries in the USA exploded in 2005 causing 15 deaths. The fall-out from the accident continues to cloud BP's corporate image because of the mismanagement at the plant. There have been several investigations of the disaster, the most recent being that from the U.S. Chemical Safety and Hazard Investigation Board. It was preceded by the Baker report and BP's own internal investigation.


          A large column filled with gasoline overflowed to form a vapour cloud, which ignited. The explosion caused all the casualties and substantial damage to the rest of the plant. The incident came as the culmination of a series of less serious accidents at the refinery, and the engineering problems were not addressed by the management. Maintenance and safety at the plant had been cut as a cost-saving measure, the responsibility ultimately resting with executives in London. The disaster indirectly helped (with several other factors) bring about the premature resignation of Lord Browne, and will continue to affect the company for some time to come.


          


          Other problems


          However, BP's image has been tarnished somewhat by its involvement with the controversial Baku-Tbilisi-Ceyhan pipeline, criticized for human rights abuses, environmental and safety concerns. Some information regarding this issue can be found at: http://www.gnn.tv/articles/1512/The_Baku_Ceyhan_Pipeline_BP_s_Time_Bomb


          BP has also been criticized for the increase in fuel prices in the UK. On April 25, 2005 Lord Browne stated in an interview with the BBC that he fully expected petrol prices to stay above 1 per litre. BP has also been involved in bringing lawsuits against biofuel and biodiesel producers and sellers in France and other countries.


          In July 2006, a group of Colombian farmers won a multi million pound settlement from BP after the British oil and gas company was accused of benefiting from a regime of terror carried out by Colombian government paramilitaries to protect a 450-mile pipeline.
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          BP has started a scheme for car owners to purchase carbon offsets called Target Neutral.


          As of February 11, 2007 BP announced that they would spend $8 billion over ten years to research alternative methods of fuel, including natural gas, hydrogen, solar, and wind. A $500 million grant to the University of California, Berkeley, Lawrence Berkeley National Laboratory, and the University of Illinois at Urbana-Champaign, to create an "Energy Biosciences Institute" has recently come under attack, over concerns about the global impacts of the research and privatization of public universities.


          In March 2007, BP unveiled its Helios fuel station on Olympic Boulevard in Los Angeles. The station has radical architecture for a fuel station, and is a "living lab" for green technologies. However, although there are solar panels on the roof, as of July 2007 they are not yet operational.


          BP was accused by the US Justice Department in 2006 of manipulating propane prices by buying large stocks of the gas, and is still under investigation.


          


          Contributions to political campaigns


          According to the Centre for Responsive Politics, BP is the United States' hundredth largest donor to political campaigns, having contributed more than US$5 million since 1990, 72% and 28% of which went to Republican and Democratic recipients, respectively. BP has lobbied to gain exemptions from U.S. corporate law reforms. Additionally, BP paid the Podesta Group, a Washington, D.C.-based lobbying firm, $160,000 in the first half of 2007 to manage its congressional and government relations.


          


          BP retail brands
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            	BP Connect

          


          This is BP's flagship retail brand name with BP Connect Service stations being operated around the UK, Europe, USA, Australia, New Zealand, Federation of Bosnia and Herzegovina and other parts of the world. BP Connect sites feature the Wild Bean Cafe which offers cafe style coffee made by the staff and a selection of hot food as well as freshly baked muffins and sandwiches. The food offered in Wild Bean Cafe varies from each site. BP Connect sites usually offer table and chair seating and often an Internet kiosk.


          
            	BP Express

          


          This was the flagship BP brand prior to the introduction of BP Connect in 2000. There are still some BP Express sites operating around the world but most have been either upgraded to Connect or changed to an alternative brand. BP Express offers a bakery service but doesn't have the selection of food offered in the Wild Bean Cafe and usually coffee is only available through a self service machine.


          
            	BP Shop

          


          Commonly used on smaller sites mainly independently owned sites. Products vary in each BP Shop but usually a selection of convenience store style food and automotive products.


          
            	BP 2go

          


          A franchise brand used for independently operated sites in New Zealand. BP 2go sites mainly operate in towns and outer suburbs in New Zealand. BP 2go offers similar bakery food to BP Connect but in a pre-packaged form. Some BP Express sites around New Zealand that were considered too small to be upgraded to BP Connect were given the option to change to BP 2go others were downgraded to BP Shop. Staff at BP 2go sites wear a different style of uniform to the rest of the BP branded sites.


          
            Retrieved from " http://en.wikipedia.org/wiki/BP"
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          Brabantian or Brabantish, also: Brabantic (Brabantian: Braobans; Dutch: Brabants) is a dialect group of the Dutch language named after the historical Duchy of Brabant which corresponded mainly to the Dutch province of North Brabant, the Belgian provinces of Antwerp and Flemish Brabant, as well as the institutional Region of Brussels-Capital where its native speakers became a minority  and the province of Walloon Brabant where French has caused the dialects to become extinct. Brabantian expands into small parts in the west of Limburg while its strong influence on the Flemish dialects in East-Flanders weakens towards the west. In the northwest of North Brabant ( Willemstad), Hollandic is spoken. Conventionally, the South Guelderish dialects are distinguished from Brabantian, though there are no objective criteria apart from geography to do this.


          Because of the relatively large area in which Brabantian is spoken, it can be roughly divided in three sub-dialects:


          
            	West Brabantian, spoken in the area west of the river Donge; in the west of North Brabant (the area around the cities Breda and Roosendaal) and in the north and west of the Province of Antwerp in Belgium.


            	East Brabantian, spoken in the area east of the river Donge; in the middle and east of North Brabant (the area around the cities Tilburg, Eindhoven, 's-Hertogenbosch and Helmond), the east of the Province of Antwerp and the far west of the Province of Limburg.


            	South Brabantian, spoken in the province of Flemish Brabant and the south of Antwerp.

          


          Brabantian is not recognized as a minority language in the Netherlands: as standard Dutch is partly based on Brabantian, there is no need of a separate Brabantian standard.


          About one third of the Dutch-speaking population lives in the Brabantian dialect zone. In large Dutch towns such as Breda and Eindhoven, where there are many people of Hollandic descent speaking standard Dutch, Brabantian dialects have been largely abandoned, whereas in rural areas many people still speak the original dialect. Tilburg and 's-Hertogenbosch, however, have a large number of people speaking the Brabantian dialect.


          In Belgium, dialects are still the common spoken language. In the capital of Brussels, French largely replaced Dutch in the middle of the 20th century. Despite this, there are many cultural activities using the Brussels dialect, and recently also at masses in a church in Jette. Moreover, use of Dutch is reviving among young Dutch-speaking families who are moving back from the suburbs toward the old city centre.
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                    	Full name
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                    	Founder/s
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                    	Noted staff
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                        Formula One World Championship career
                      

                    
                  


                  
                    	Debut

                    	1962 German Grand Prix
                  


                  
                    	Races competed

                    	402
                  


                  
                    	Constructors'

                    Championships

                    	2 ( 1966, 1967)
                  


                  
                    	Drivers'

                    Championships

                    	4 ( 1966, 1967, 1981, 1983)
                  


                  
                    	Race victories

                    	35
                  


                  
                    	Podiums

                    	120
                  


                  
                    	Points

                    	832
                  


                  
                    	Pole positions

                    	40
                  


                  
                    	Fastest laps

                    	43
                  


                  
                    	Final race

                    	1992 Hungarian Grand Prix
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          Motor Racing Developments Ltd., commonly known as Brabham (IPA: /ˈbrbəm/), was a British racing car manufacturer and Formula One racing team. Founded in 1960 by two Australians, driver Jack Brabham and designer Ron Tauranac, the team won four drivers' and two constructors' world championships in its 30-year Formula One history. As of 2008, Jack Brabham's 1966 drivers' championship remains the only victory by a car bearing the driver's own name.


          Brabham was the world's largest manufacturer of customer open wheel racing cars in the 1960s, and had built more than 500 cars by 1970. During this period, teams using Brabham cars won championships in Formula Two and Formula Three and competed in the Indianapolis 500. In the 1970s and 1980s, Brabham introduced innovations such as the controversial but successful 'fan car', in-race refuelling, carbon brakes, and hydropneumatic suspension. The team won two more Formula One drivers' championships in the 1980s with Brazilian Nelson Piquet, and became the first to win a drivers' championship with a turbocharged car.


          British businessman Bernie Ecclestone owned Brabham during most of the 1970s and 1980s, and later become responsible for administrating the commercial aspects of Formula One. Ecclestone sold the team in 1988. Its last owner was the Middlebridge Group, a Japanese engineering firm. Midway through the 1992 season, the team collapsed financially as Middlebridge was unable to make repayments against loans provided by Landhurst Leasing. The case was investigated by the UK Serious Fraud Office.


          


          Origins
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          The Brabham team was founded by Jack Brabham and Ron Tauranac, who met in 1951 while both were successfully building and racing cars in their native Australia. Brabham was the more successful driver and went to the United Kingdom in 1955 to further his racing career. There he started driving for the Cooper Car Company works team and by 1958 had progressed with them to Formula One, the highest category of open wheel racing defined by the Fdration Internationale de l'Automobile (FIA), motor sport's world governing body. In 1959 and 1960 Brabham won the Formula One world drivers' championship driving Cooper's revolutionary mid-engined cars.


          Despite their lead in putting the engine behind the driver, the Coopers and their Chief Designer Owen Maddock were resistant to developing their cars. Brabham pushed for further advances, and played a significant role in developing Cooper's highly successful 1960 T53 lowline car, with input from his friend Tauranac. Brabham was sure he could do better than Cooper, and in late 1959 he asked Tauranac to come to the UK and work with him, initially producing upgrade kits for Sunbeam Rapier and Triumph Herald road cars at his car dealership, Jack Brabham Motors, but with the long-term aim of designing racing cars. Brabham describes Tauranac as "absolutely the only bloke I'd have gone into partnership with". To meet that aim, Brabham and Tauranac set up Motor Racing Developments Ltd. (MRD), deliberately avoiding the use of either mans name. The new company would compete with Cooper in the market for customer racing cars; As Cooper were still Brabham's employers, Tauranac produced the first MRD car, for the entry level Formula Junior class, in secrecy. Unveiled in the summer of 1961, the 'MRD' was soon renamed. Motoring journalist Jabby Crombac pointed out that "[the] way a Frenchman pronounces those initials  written phonetically, 'em air day'  sounded perilously like the French word... merde." The cars were subsequently known as Brabhams, with type numbers starting with BT for 'Brabham Tauranac'.


          By the 1961 Formula One season, the Lotus and Ferrari teams had developed the mid-engined approach further than Cooper, where Brabham had a poor season, scoring only four points. Having run his own private Coopers in non-championship events during 1961, Brabham left the company in 1962 to drive for his own team: the Brabham Racing Organisation, using cars built by Motor Racing Developments.


          


          Racing history - Formula One


          


          Jack Brabham and Ron Tauranac (19611970)


          


          Motor Racing Developments initially concentrated on making money by building cars for sale to customers in lower formulae, so the new car for the Formula One team was not ready until partway through the 1962 Formula One season. The Brabham Racing Organisation (BRO) started the year fielding customer Lotus chassis, in which Brabham took two points finishes, before the turquoise- liveried Brabham BT3 car made its debut at the 1962 German Grand Prix. It retired with a throttle problem after nine of the fifteen laps, but went on to take a pair of fourth places at the end of the season.
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          From the 1963 season, Brabham was partnered by American driver Dan Gurney, the pair now running in Australia's racing colours of green and gold. Jack Brabham took the team's first win at the non-championship Solitude Grand Prix in 1963. Gurney took the marque's first two wins in the world championship, at the 1964 French and Mexican Grands Prix. Brabham works and customer cars took another three non-championship wins during the 1964 season. The 1965 season was less successful, with no championship wins. Brabham finished third or fourth in the constructors' championship for three years running, but poor reliability marred promising performances on several occasions. Motor sport authors Mike Lawrence and David Hodges have said that a lack of resources may have cost the team results, a view echoed by Ron Tauranac.


          The FIA doubled the Formula One engine capacity limit to 3litres for the 1966 season and suitable engines were scarce. Brabham used engines from Australian engineering firm Repco, which had never produced a Formula One engine before, based on aluminium V8 engine blocks from the defunct American Oldsmobile F85 road car project, and other off the shelf parts. Consulting and design engineer Phil Irving (of Vincent Motorcycle fame) was the project engineer responsible for producing an outstanding engine in such a short space of time. However, few expected the Brabham-Repcos to be competitive, but the light and reliable cars ran at the front from the start of the season. At the French Grand Prix at Reims-Gueux, Jack Brabham became the first man to win a Formula One world championship race in a car bearing his own name. Only his former team mate, Bruce McLaren, has since matched the achievement. It was the first in a run of four straight wins for the Australian veteran. Jack Brabham won his third title in 1966, becoming the only driver (as of 2007) to win the Formula One World Championship in a car carrying his own name (cf Surtees, Hill and Fittipaldi Automotive). In 1967, the title went to Brabham's team mate, New Zealander Denny Hulme. Hulme had better reliability through the year, possibly due to Jack Brabham's desire to try new parts first. The Brabham team took the constructors' world championship in both years.


          For 1968 Austrian Jochen Rindt replaced Hulme, who had left to join McLaren. Repco produced a more powerful version of their V8 to maintain competitiveness against Ford's new Cosworth DFV, but it proved very unreliable. Slow communications between the UK and Australia had always made identifying and correcting problems very difficult. The car was fast  Rindt set pole position twice during the season  but Brabham and Rindt finished only three races between them, and ended the year with only ten points.
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          Although Brabham bought Cosworth DFV engines for the 1969 season, Rindt left to join Lotus. His replacement, Jacky Ickx, had a strong second half to the season, winning in Germany and Canada, after Jack Brabham was sidelined by a testing accident. Ickx finished second in the drivers' championship, with 37points to Jackie Stewart's 63. Brabham himself took a couple of pole positions and two top three finishes, but did not finish half the races. The team were second in the constructors' championship, aided by second places at Monaco and Watkins Glen scored by Piers Courage, driving a Brabham for the Frank Williams Racing Cars privateer squad.


          Jack Brabham intended to retire at the end of the 1969 season and sold his share in the team to Tauranac. However, Rindt's late decision to remain with Lotus meant that Brabham drove for another year. He took his last win in the opening race of the 1970 season and was competitive throughout the year, although mechanical failures blunted his challenge. Aided by number two driver Rolf Stommelen, the team came fourth in the constructors' championship.


          


          Ron Tauranac (1971)
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          Tauranac signed double world champion Graham Hill and young Australian Tim Schenken to drive for the 1971 season. Tauranac designed the unusual lobster claw BT34, featuring twin radiators mounted ahead of the front wheels, a single example of which was built for Hill. Although Hill, no longer a front-runner since his 1969 accident, took his final Formula One win in the non-championship BRDC International Trophy at Silverstone, the team scored only sevenchampionship points.


          Tauranac, an engineer at heart, started to feel his Formula One budget of around 100,000 was a gamble he could not afford to take on his own and began to look around for an experienced business partner. He sold the company for 100,000 at the end of 1971 to British businessman Bernie Ecclestone, Jochen Rindt's former manager and erstwhile owner of the Connaught team. Tauranac stayed on to design the cars and run the factory.


          


          Bernie Ecclestone (19721987)
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          Tauranac left Brabham early in the 1972 season after Ecclestone changed the way the company was organised without consulting him. Ecclestone has since said "In retrospect, the relationship was never going to work", noting that "[Tauranac and I] both take the view: 'Please be reasonable, do it my way'". The highlights of an aimless year, during which the team ran three different models, were pole position for Argentinian driver Carlos Reutemann at his home race at Buenos Aires and a victory in the non-championship Interlagos Grand Prix. For the 1973 season, Ecclestone promoted engineer Gordon Murray to chief designer. The young South African produced the triangular cross-section BT42, with which Reutemann scored two podium finishes and finished seventh in the drivers' championship. Ecclestone also hired Herbie Blash to run the Brabham F2 program. By 1973 Blash was the Brabham F1 team manager, working with Ecclestone and Murray for the next 15 years, during which time Brabham scored 22 victories and Nelson Piquet won the 1981 and 1983 Drivers' World Championships.


          In the 1974 season, Reutemann took the first three victories of his Formula One career, and Brabham's first since 1970. The team finished a close fifth in the constructors' championship, fielding the much more competitive BT44s. After a strong finish to the 1974 season, many observers felt the team were favourites to win the 1975 title. The year started well, with a first win for Brazilian driver Carlos Pace at the Interlagos circuit in his native So Paulo. However, as the season progressed, tyre wear frequently slowed the cars in races. Pace took another two podiums and finished sixth in the championship; while Carlos Reutemann had five podium finishes, including a dominant win in the 1975 German Grand Prix, and finished third in the drivers' championship. The team likewise ranked third in the constructors' table at the end of the year.


          While rival teams Lotus and McLaren relied on the Cosworth DFV engine from the late 1960s to the early 1980s, Ecclestone sought a competitive advantage by investigating other options. Despite the success of Murrays Cosworth-powered cars, Ecclestone signed a deal with Italian motor manufacturer Alfa Romeo to use their large and powerful flat-12 engine from the 1976 season. The engines were free, but they rendered the new BT45s, now in red Martini Racing livery, unreliable and overweight. The 1976 and 1977 seasons saw Brabham fall toward the back of the field again. Reutemann negotiated a release from his contract before the end of the 1976 season and signed with Ferrari. Ulsterman John Watson replaced him at Brabham for 1977. The team lost Carlos Pace early in the 1977 season when he died in a light aircraft accident.


          For the 1978 season, Murrays BT46 featured several new technologies to overcome the weight and packaging difficulties caused by the Alfa engines. Ecclestone signed then two-time Formula One world champion Niki Lauda, whose US$1 million salary was met with sponsorship from the Italian dairy products company Parmalat. 1978 was the year of the dominant Lotus 79 wing car, which used aerodynamic ground effect to stick to the track when cornering, but Lauda won two races in the BT46, one with the controversial 'B' or ' fan car' version.


          The partnership with Alfa Romeo ended during the 1979 season, the team's first with young Brazilian driver Nelson Piquet. Murray designed the full-ground effect BT48 around a rapidly developed new Alfa Romeo V12 engine and incorporated an effective carbon-carbon braking system  a technology Brabham pioneered in 1976. However, unexpected movement of the car's aerodynamic centre of pressure made its handling unpredictable and the new engine was unreliable. The team dropped to eighth in the constructors' table by the end of the season. Alfa Romeo started testing their own Formula One car during the season, prompting Ecclestone to revert to Cosworth DFV engines, a move Murray described as being "like having a holiday". The new, lighter, Cosworth-powered BT49 was introduced before the end of the year at the 1979 Canadian Grand Prix; where after practice Lauda announced his immediate retirement from driving, later explaining that he "was no longer getting any pleasure from driving round and round in circles".
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          The team used the BT49 over four seasons. In the 1980 season Piquet scored three wins and the team took third in the constructors' championship. This season saw the introduction of the blue and white livery that the cars would wear through several changes of sponsor, until the team's demise in 1992. With a better understanding of ground effect, the team further developed the BT49C for the 1981 season, incorporating a hydropneumatic suspension system to avoid ride height limitations intended to reduce downforce. Piquet, who had developed a close working relationship with Murray, took the drivers' title with three wins, albeit amid accusations of cheating.


          Renault had introduced turbocharged engines to Formula One in 1977. Brabham had tested a BMW 4-cylinder M10 turbocharged engine in the summer of 1981. For the 1982 season the team designed a new car, the BT50, around the BMW engine which, like the Repco engine sixteen years previously, used a road car engine block. Brabham continued to run the Cosworth-powered BT49D in the early part of the season while reliability and driveability issues with the BMW units were resolved. The relationship came close to ending, with the German manufacturer insisting that Brabham use their engine. The turbo car took its first win at the 1982 Canadian Grand Prix. In the 1983 season, Piquet took the championship lead from Renault's Alain Prost at the last race of the year, the South African Grand Prix to become the first driver to win the Formula One drivers' world championship with a turbo-powered car. The team did not win the constructor's championship in either 1981 or 1983, despite Piquet's success. Riccardo Patrese was the only driver other than Piquet to win a race for Brabham in this period - the drivers in the second car contributed only a fraction of the team's points in each of these championship seasons.
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          Piquet took the teams last win at the 1985 French Grand Prix before reluctantly leaving for the Williams team at the end of the season. After seven years and two world championships, he felt he was worth more than Ecclestone's salary offer for 1986. The 1986 season was a disaster. Murray's radical long and low BT55, with its BMW engine tilted over to improve aerodynamics, scored only two points; BMW and Brabham disagree about whether the fault lay with the car or the engine. Driver Elio de Angelis became the Formula One team's first fatality when he died in a testing accident at the Paul Ricard circuit. In August BMW, after considering running their own in-house team, announced their departure from Formula One at the end of the season. Murray, who had largely taken over the running of the team as Ecclestone became more involved with his role at the Formula One Constructors Association, felt that "the way the team had operated for 15 years broke down". He left Brabham in November to join McLaren.


          Ecclestone held BMW to their contract for the 1987 season, but the German company would only supply the laydown engine. The upright units, around which Brabham had designed their new car, were sold for use by the Arrows team. Senior figures at Brabham, including Murray, have said that by this stage Ecclestone had lost interest in running the team. 1987 was only slightly more successful than the previous year - Patrese and de Cesaris scoring 10 points between them. Unable to locate a suitable engine supplier, the team missed the FIA deadline for entry into the 1988 world championship and Ecclestone finally announced the team's withdrawal from Formula One at the Brazilian Grand Prix in April 1988. He sold MRD to Alfa Romeo for an unknown price.


          The team was then sold to Swiss financier Joachim Luhti and Blash left to run Ecclestone's FOCA Television company for a season.


          


          Joachim Luhti (1989)


          The Brabham team missed the 1988 season during the change of ownership. The new BT58, powered by an engine from Judd (originally another of Jack Brabham's companies), was produced for the 1989 Formula One season. Italian driver Stefano Modena drove alongside the more experienced Martin Brundle. The team finished in eighth place, and Modena took the team's last podium: a third place at the Monaco Grand Prix.


          


          Middlebridge Racing (19891992)


          After Luhti's arrest on tax evasion charges in mid-1989, several parties disputed the ownership of the team. Middlebridge Group Limited, a Japanese engineering firm that was already involved with established Formula 3000 team Middlebridge Racing, gained control of Brabham for the 1990 Formula One season. They paid for their purchase using 1 million loaned to them by finance company Landhurst Leasing, but the team remained underfunded and would only score a few more points finishes in its last three seasons. Jack Brabham's youngest son, David, raced for the Formula One team for a short time in 1990. Damon Hill, the son of another former Brabham driver and World Champion, drove for the team in 1992. Hill joined an ailing Brabham after the team dropped Giovanna Amati, the last woman to attempt to race in Formula One, when her sponsorship failed to materialise.


          Argentine Sergio Rinland designed the team's final cars around Judd engines, except for 1991 when Yamaha powered the cars. In the 1992 season the cars rarely qualified for races. Hill gave the team its final finish, at the Hungarian Grand Prix, where he crossed the finish line four laps behind the winner. Before the end of the season the team ran out of funds and collapsed. Middlebridge Group Limited had been unable to continue making repayments against the 6 million ultimately provided by Landhurst Leasing, which went into administration. The Serious Fraud Office investigated the case. Landhurst's managing directors were found guilty of corruption and imprisoned, having accepted bribes for further loans to Middlebridge. It was one of four teams to leave Formula One that year. (cf March Engineering, Fondmetal and Andrea Moda Formula). Although there was talk of reviving the team for the following year, its assets passed to Landhurst Leasing and were auctioned by the company's receivers in 1993.


          In 1993 the team's old factory was acquired by Yamaha Motor Sports, who had been engine supplier to Brabham at the time of their demise, and Herbie Blash continued to run Activa Technology Limited, a Yamaha owned company focusing on composite component manufacture, supplying F1, rally and GT racing teams, as well as (through Blash's continued relationship with Gordon Murray) having significant involvement in both the McLaren F1 GTR car and the prototyping of the P8 McLaren Mercedes SLR. Activa moved from the Chessington site following liquidation and reforming at a new location in Newchapel, Surrey. This business was sold in 2004 and now manufactures replica F1 cars and simulators for the major F1 teams and their sponsors. The old factory in Chessington was bought by the Carlin DPR GP2 motor racing team in 2006.


          


          Motor Racing Developments
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          Jack Brabham and Ron Tauranac called the company they set up in 1961 to design and build customer formula racing cars Motor Racing Developments (MRD). Initially Brabham and Tauranac each held 50percent of the shares. Tauranac was responsible for design and running the business, while Brabham was the test driver and arranged corporate deals like the Repco engine supply and the use of the MIRA wind tunnel. He also contributed ideas to the design process and often machined parts and helped build the cars.


          From 1963 to 1965, MRD was not directly involved in Formula One. A separate company, Jack Brabham's Brabham Racing Organisation, ran the works entry. Like other customers, BRO bought its cars from MRD, initially at 3,000 per car, although it did not pay for development parts. MRD often ran works cars in other formulae. Tauranac was unhappy with his distance from the Formula One operation and before the 1966 season suggested that he was no longer interested in producing cars for Formula One under this arrangement. Brabham investigated other chassis suppliers for BRO, however the two reached an agreement and from 1966 MRD was much more closely involved in this category. After Jack Brabham sold his shares in MRD to Ron Tauranac at the end of 1969, the works Formula One team was MRD, although the name on the official entry list sometimes varied in line with sponsorship deals.


          Despite only building its first car in 1961, by the mid-1960s, MRD had overtaken established constructors like Cooper to become the largest manufacturer of single-seat racing cars in the world, and by 1970 had built over 500 cars. Other Formula One teams used Brabhams, Frank Williams Racing Cars and the Rob Walker Racing Team were the most successful. The 1965 British Grand Prix saw seven Brabhams compete, only two of them from the works team, and there were usually four or five at championship Grands Prix throughout that season. The firm built scores of cars for the lower formulae each year, peaking with 89 cars in 1966. Brabham had the reputation of providing customers with cars of a standard equal to those used by the works team, which worked  out of the box. The company provided a high degree of support to its customers - including Jack Brabham helping customers set up their cars. During this period the cars were usually known as "Repco Brabhams", not because of the Repco engines used in Formula One between 1966 and 1968, but because of a smaller-scale sponsorship deal through which the Australian company had been providing parts to Jack Brabham since his Cooper days.


          At the end of 1971 Bernie Ecclestone bought MRD. He retained the Brabham brand, as did subsequent owners. Although the production of customer cars continued briefly under Bernie Ecclestones ownership, Ecclestone believed the company needed to focus on Formula One to succeed. The last production customer Brabhams were the Formula Two BT40 and Formula Three BT41 of 1973, although Ecclestone sold ex-works Formula One BT44Bs to RAM Racing as late as 1976.


          In 1988 Ecclestone sold Motor Racing Developments to Alfa Romeo. The Formula One team did not compete that year, but Alfa Romeo put the company to use designing and building a prototype 'Procar' - a racing car with the silhouette of a large saloon (the Alfa Romeo 164) covering a composite racing car chassis and mid mounted race engine, intended for a series for major manufacturers to support Formula One Grands Prix. The car was designated the Brabham BT57.


          


          Racing history - other categories


          
            [image: Brabham's last USAC race-winning car — the Brabham BT25 IndyCar of 1968.]

            
              Brabham's last USAC race-winning car  the Brabham BT25 IndyCar of 1968.
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              The Brabham BT18-Honda completely dominated Formula Two in 1966
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              Top drivers used Brabham F3 cars in their early careers. ( James Hunt, 1969)
            

          


          


          Indycar


          Brabham cars competed at the Indianapolis 500 from the mid 1960s to the early 1970s. After an abortive project in 1962, MRD was commissioned in 1964 to build an Indycar chassis powered by an American Offenhauser engine. The resultant BT12 chassis was raced by Jack Brabham as the Zink-Urschel Trackburner at the 1964 event and retired with a fuel tank problem. The car was entered again in 1966, taking a third place for Jim McElreath. From 1968 to 1970 Brabham returned to Indianapolis, at first with a 4.2litre version of the Repco V8 the team used in Formula One, with which Peter Revson finished fifth in 1969, before reverting to the Offenhauser engine for 1970. The Brabham-Offenhauser combination was entered again in 1971 by J.C. Agajanian, finishing fifth in the hands of Bill Vukovich II. Although a Brabham car never won at Indianapolis, McElreath won four United States Automobile Club (USAC) races over 1965 and 1966 in the BT12. The Dean Van Lines Special in which Mario Andretti won the 1965 USAC national championship was a direct copy of this car, by Andretti's crew chief Clint Brawner. Revson took Brabham's final USAC race win in a BT25 in 1969, using the Repco engine.


          


          Formula Two


          In the 1960s and early 1970s, drivers who had reached Formula One often continued to compete in Formula Two. In 1966 MRD produced the BT18 for the lower category, with a Honda engine acting as a stressed component. The car was extremely successful, winning 11 consecutive Formula Two races in the hands of the Formula One pairing of Brabham and Hulme. Cars were entered by MRD and not by the Brabham Racing Organisation, avoiding a direct conflict with Repco, their Formula One engine supplier.


          


          Formula Three


          The first Formula Three Brabham, the BT9, won only four major races in 1964. The BT15 which followed in 1965 was a highly successful design. 58 cars were sold, which won 42 major races. Further developments of the same concept, including wings by the end of the decade, were highly competitive up until 1971. The BT38C of 1972 was Brabham's first production monocoque and the first not designed by Tauranac. Although 40 were ordered, it was less successful than its predecessors. The angular BT41 was the final Formula Three Brabham.


          


          Sports cars


          Tauranac did not enjoy designing sports cars and could only spare a small amount of his time from MRD's very successful single-seater business. Only 14 sports cars were built between 1961 and 1972, out of a total production of almost 600 chassis. The BT8A was the only one built in any numbers, and was quite successful in national level racing in the UK in 1964 and 1965. The design was "stretched" in 1966 to become the one-off BT17, originally fitted with the 4.3litre version of the Repco engine for Can-Am racing. It was rapidly abandoned by MRD with engine reliability problems.


          


          Technical innovation


          
            [image: The 1978 BT46B ‘Fan car’ won its only race before being banned.]

            
              The 1978 BT46B Fan car won its only race before being banned.
            

          


          Brabham was considered a technically conservative team in the 1960s, chiefly because it persevered with traditional spaceframe cars long after Lotus introduced lighter, stiffer monocoque chassis to Formula One in 1962. Chief designer Tauranac reasoned that monocoques of the time were not usefully stiffer than well designed spaceframe chassis, and were harder to repair and less suitable for MRDs customers. His old fashioned cars won the Brabham team the 1966 and 1967 championships, and were competitive in Formula One until rule changes forced a move to monocoques in 1970.


          Despite the perceived conservatism, in 1963 Brabham was the first Formula One team to use a wind tunnel to hone their designs to reduce drag and stop the cars lifting off the ground at speed. The practice only became the norm in the early 1980s, and is possibly the most important factor in the design of modern cars. Towards the end of the 1960s, teams began to exploit aerodynamic downforce to push the cars tyres down harder on the ground and enable them to go round corners faster. At the 1968 Belgian Grand Prix, Brabham were the first, alongside Ferrari, to introduce full width rear wings to this effect.


          The team's most fertile period of technical innovation came in the 1970s and 1980s when Gordon Murray became technical director. During 1976, the team introduced carbon-carbon brakes to Formula One, which promised reduced unsprung weight and better stopping performance due to carbon's greater coefficient of friction. The initial versions used carbon-carbon composite brake pads and a steel disc faced with carbon pucks. The technology was not reliable at first. In 1976 Carlos Pace crashed at 180mph (290km/h) at the sterreichring circuit after heat build-up in the brakes boiled the brake fluid, leaving him with no way of stopping the car. By 1979, Brabham had developed an effective carbon-carbon braking system, combining structural carbon discs with carbon brake pads. By the late 1980s, carbon brakes were used by all competitors in almost all top level motor sports.


          Although Brabham experimented with airdams and underbody skirts in the mid 1970s, the team, like the rest of the field, did not immediately understand Lotus' development of a ground effect car in 1977. The Brabham BT46B 'Fan car' of 1978, generated enormous downforce with a fan, which sucked air from beneath the car, although its claimed use was for engine cooling. The car only raced once in the Formula One World Championship, Niki Lauda winning the 1978 Swedish Grand Prix, before a loophole in the regulations was closed by the FIA.


          Although in 1979 Murray was the first to use lightweight carbon fibre composite panels to stiffen Brabham's aluminium alloy monocoques, he echoed his predecessor Tauranac in being the last to switch to the new fully composite monocoques. Murray was reluctant to built the entire chassis from composite materials until he understood their behaviour in a crash, an understanding achieved in part through an instrumented crash test of a BT49 chassis. The team did not follow McLaren's 1981 MP4/1 with their own fully composite chassis until the 'lowline' BT55 in 1986, the last team to do so. This technology is now used in all top level single seater racing cars.


          For the 1981 season the FIA introduced a 6cm minimum ride height for the cars, intended to slow them in corners by limiting the downforce created by aerodynamic ground effect. Gordon Murray devised a hydropneumatic suspension system for the BT49C, which allowed the car to settle to a much lower ride height at speed. Brabham were accused of cheating by other teams, although Murray believes that the system met the letter of the regulations. No action was taken against the team and others soon produced systems with similar effects. See Brabham BT49.


          At the 1982 British Grand Prix, Brabham reintroduced the idea of re-fuelling and changing the car's tyres during the race, unseen since the 1957 Formula One season, to allow their drivers to sprint away at the start of races on a light fuel load and soft tyres. After studying techniques used at the Indianapolis 500 and in NASCAR racing in the United States, the team were able to refuel and re-tyre the car in 14 seconds in tests ahead of the race. In 1982 Murray felt the tactic did little more than "get our sponsors noticed at races we had no chance of winning", but in 1983 the team made good use of the tactic. Refuelling was banned for 1984, and did not reappear until the 1994 season, but tyre changes have remained part of Formula One, to the extent that Max Mosley, head of the FIA, claimed in the late 1990s that television viewers found the spectacle of the pit stops more exciting than overtaking on the track.


          


          Controversy


          The fan car and hydropneumatic suspension exploited loopholes in the sporting regulations. In the early 1980s Brabham was accused of going further and breaking the regulations. During 1981, Piquet's first championship year, rumours circulated of illegal underweight Brabham chassis. Driver Jacques Lafitte was among those to claim that the cars were fitted with heavily ballasted bodywork before being weighed at scrutineering. The accusation was denied by Brabham's management. No formal protest was made against the team and no action was taken against them by the sporting authorities.


          From 1978, Ecclestone was president of the Formula One Constructors Association (FOCA), a body formed by the teams to represent their interests. This left his team open to accusations of having advance warning of rule changes. Ecclestone denies that the team benefited from this and Murray has noted that, contrary to this view, at the end of 1982 the team had to abandon their new BT51 car, built on the basis that ground effect would be permitted in 1983. Brabham had to design and build a replacement, the BT52, in only three months. At the end of the 1983 season, Renault and Ferrari, both beaten to the drivers' championship by Piquet, protested that the Research Octane Number (RON) of the team's fuel was above the legal limit of 102. The FIA declared that a figure of up to 102.9 was permitted under the rules, and that Brabham had not exceeded this limit.


          


          Championship results


          Results achieved by the 'works' Brabham team. Bold results indicate a championship win.


          
            
              	Season

              	Entrant

              	Car

              	Tyres

              	Engine

              	Drivers

              	Constructors Championship
            


            
              	1962

              	Brabham Racing Organisation

              	Lotus 21

              Brabham BT3

              	D

              	Coventry-Climax

              	Jack Brabham

              	7th (9 points)
            


            
              	1963

              	Brabham Racing Organisation

              	Brabham BT3

              Brabham BT7

              Lotus 25

              	D

              	Coventry-Climax

              	Jack Brabham

              Dan Gurney

              	3rd (28 points)
            


            
              	1964

              	Brabham Racing Organisation

              	Brabham BT7

              Brabham BT11

              	D

              	Coventry-Climax

              	Jack Brabham

              Dan Gurney

              	4th (33 points)
            


            
              	1965

              	Brabham Racing Organisation

              	Brabham BT7

              Brabham BT11

              	
                D

                

                G

              

              	Coventry-Climax

              	Jack Brabham

              Dan Gurney

              Denny Hulme

              Giancarlo Baghetti

              	3rd (27 pts)
            


            
              	1966

              	Brabham Racing Organisation

              	Brabham BT19

              Brabham BT20

              Brabham BT22

              	G

              	Repco

              	Jack Brabham

              Denny Hulme

              	Champion (42 pts)
            


            
              	1967

              	Brabham Racing Organisation

              	Brabham BT19

              Brabham BT20

              Brabham BT24

              	G

              	Repco

              	Jack Brabham

              Denny Hulme

              	Champion (37 pts)
            


            
              	1968

              	Brabham Racing Organisation

              	Brabham BT24

              Brabham BT26

              	G

              	Repco

              	Jack Brabham

              Jochen Rindt

              Dan Gurney

              	8th (10 pts)
            


            
              	1969

              	Motor Racing Developments

              	Brabham BT26/A

              	G

              	Cosworth DFV

              	Jack Brabham

              Jacky Ickx

              	2nd (51 pts)
            


            
              	1970

              	Motor Racing Developments

              	Brabham BT33

              	G

              	Cosworth DFV

              	Jack Brabham

              Rolf Stommelen

              	4th (35 pts)
            


            
              	1971

              	Motor Racing Developments

              	Brabham BT33

              Brabham BT34

              	G

              	Cosworth DFV

              	Graham Hill

              Tim Schenken

              Dave Charlton

              	9th (5 pts)
            


            
              	1972

              	Motor Racing Developments

              	Brabham BT33

              Brabham BT34

              Brabham BT37

              	G

              	Cosworth DFV

              	Graham Hill

              Carlos Reutemann

              Wilson Fittipaldi

              	9th (7 pts)
            


            
              	1973

              	Motor Racing Developments

              Ceramica Pagnossin Team MRD

              	Brabham BT37

              Brabham BT42

              	G

              	Cosworth DFV

              	Carlos Reutemann

              Wilson Fittipaldi

              Andrea de Adamich

              Rolf Stommelen

              John Watson

              	4th (49 pts)
            


            
              	1974

              	Motor Racing Developments

              	Brabham BT42

              Brabham BT44

              	G

              	Cosworth DFV

              	Carlos Reutemann

              Carlos Pace

              Rikky von Opel

              Richard Robarts

              Teddy Pilette

              	5th (35 pts)
            


            
              	1975

              	Martini Racing

              	Brabham BT44B

              	G

              	Cosworth DFV

              	Carlos Reutemann

              Carlos Pace

              	2nd (54 pts)
            


            
              	1976

              	Martini Racing

              	Brabham BT45

              	G

              	Alfa Romeo

              	Carlos Reutemann

              Carlos Pace

              Rolf Stommelen

              Larry Perkins

              	9th (9 pts)
            


            
              	1977

              	Martini Racing

              	Brabham BT45/B

              	G

              	Alfa Romeo

              	Carlos Pace

              John Watson

              Hans-Joachim Stuck

              Giorgio Francia

              	5th (27 pts)
            


            
              	1978

              	Parmalat Racing Team

              	Brabham BT45C

              Brabham BT46/B/C

              	G

              	Alfa Romeo

              	Niki Lauda

              John Watson

              Nelson Piquet

              	3rd (53 pts)
            


            
              	1979

              	Parmalat Racing Team

              	Brabham BT46

              Brabham BT48

              Brabham BT49

              	G

              	Alfa Romeo

              Cosworth DFV

              	Niki Lauda

              Nelson Piquet

              Ricardo Zunino

              	8th (6 pts)
            


            
              	1980

              	Parmalat Racing Team

              	Brabham BT49/B

              	M

              	Cosworth DFV

              	Nelson Piquet

              Ricardo Zunino

              Hctor Rebaque

              	3rd (55 pts)
            


            
              	1981

              	Parmalat Racing Team

              	Brabham BT49/B/C

              	G

              	Cosworth DFV

              	Nelson Piquet

              Hctor Rebaque

              Ricardo Zunino

              	2nd (61 pts)
            


            
              	1982

              	Parmalat Racing Team

              	Brabham BT49D

              Brabham BT50

              	G

              	Cosworth DFV

              BMW

              	Nelson Piquet

              Riccardo Patrese

              	5th (41 pts)
            


            
              	1983

              	Fila Sport

              	Brabham BT52/B

              	M

              	BMW

              	Nelson Piquet

              Riccardo Patrese

              	3rd (72 pts)
            


            
              	1984

              	MRD International

              	Brabham BT53

              	M

              	BMW

              	Nelson Piquet

              Teo Fabi

              Corrado Fabi

              Manfred Winkelhock

              	4th (38 pts)
            


            
              	1985

              	Motor Racing Developments Ltd

              	Brabham BT54

              	P

              	BMW

              	Nelson Piquet

              Marc Surer

              Franois Hesnault

              	5th (26 pts)
            


            
              	1986

              	Motor Racing Developments Ltd

              	Brabham BT54

              Brabham BT55

              	P

              	BMW

              	Elio de Angelis

              Riccardo Patrese

              Derek Warwick

              	9th (2 pts)
            


            
              	1987

              	Motor Racing Developments Ltd

              	Brabham BT56

              	G

              	BMW

              	Riccardo Patrese

              Andrea de Cesaris

              Stefano Modena

              	8th(10 pts)
            


            
              	1989

              	Motor Racing Developments

              	Brabham BT58

              	P

              	Judd

              	Martin Brundle

              Stefano Modena

              	9th (8 pts)
            


            
              	1990

              	Motor Racing Developments

              	Brabham BT58

              Brabham BT59

              	P

              	Judd

              	Stefano Modena

              David Brabham

              Gregor Foitek

              	10th (2 pts)
            


            
              	1991

              	Motor Racing Developments Ltd

              	Brabham BT59Y

              Brabham BT60Y

              	P

              	Yamaha

              	Martin Brundle

              Mark Blundell

              	9th (3 pts)
            


            
              	1992

              	Motor Racing Developments Ltd

              	Brabham BT60B

              	G

              	Judd

              	Eric van de Poele

              Giovanna Amati

              Damon Hill

              	NC (0 pts)
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              Fossil range: Late Jurassic - Early Cretaceous
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                  Brachiosaurus brancai
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Sauropsida

                  


                  
                    	Superorder:

                    	Dinosauria

                  


                  
                    	Order:

                    	Saurischia

                  


                  
                    	Suborder:

                    	Sauropodomorpha

                  


                  
                    	Infraorder:

                    	Sauropoda

                  


                  
                    	Family:

                    	Brachiosauridae

                  


                  
                    	Genus:

                    	Brachiosaurus

                    Riggs, 1903
                  

                

              
            


            
              	Species
            


            
              	
                
                  	B. altithorax Riggs, 1903 ( type)


                  	B. brancai Janensch, 1914


                  	?B. nougaredi de Lapparent, 1960

                

              
            


            
              	Synonyms
            


            
              	
                
                  	Giraffatitan Paul, 1988

                

              
            

          


          Brachiosaurus (pronounced /ˌbrkiəˈsɔrəs/), meaning "arm lizard", from the Greek brachion/ meaning "arm" and sauros/ meaning "lizard", was a genus of sauropod dinosaur that lived during the Late Jurassic Period. It was named thus because its forelimbs were longer than its hind limbs. One of the largest animals ever to walk the earth, it has become one of the most famous of all dinosaurs and is widely recognised worldwide.


          For many decades, Brachiosaurus was the largest dinosaur known. It has since been discovered that a number of giant titanosaurians ( Argentinosaurus, for example) surpassed Brachiosaurus in terms of sheer mass. More recently, another brachiosaurid, Sauroposeidon, has also been discovered; based on incomplete fossil evidence, it too is likely to have outweighed Brachiosaurus.


          Brachiosaurus is often considered to be the largest dinosaur known from a relatively complete fossilized skeleton. However, the most complete specimens, including the Brachiosaurus in the Humboldt Museum of Berlin (excavated in Africa, the tallest mounted skeleton in the world), are members of the species B. brancai which some scientists consider to be part of a separate genus, Giraffatitan. The holotype material of the type species, B. altithorax. includes a sequence of seven posterior dorsal vertebrae, sacrum, proximal caudal vertebra, coracoid, humerus, femur and ribs: enough from which to estimate size. Based on a complete composite skeleton, Brachiosaurus attained 25 metres (82 feet) in length and was probably able to raise its head about 13metres (42ft) above ground level. Fragmentary material from larger specimens indicates that it could grow 15% longer than this. Such material includes an isolated fibula HMN XV2 1340 cm in length and the brachiosaurid scapulocoracoid referred to Ultrasauros.


          Historically, Brachiosaurus has been estimated to have weighed as little as 15 tonnes (16 short tons) ( Russell et al., 1980) and as much as 78tonnes (86short tons). However these extreme estimates are now considered unlikely; that of Russell et al. was based on limb-bone allometry rather than a body model, and Colbert's was based on an outdated and overweight model. More recent estimates based on models reconstructed from osteology and inferred musculature are in the range 32tonnes (35short tons) to 37tonnes (41short tons) (Christiansen 1997). The 15% longer specimens hinted at above would have massed 48 to 56tonnes (53 to 62short tons).


          


          Discovery and species


          The first Brachiosaurus was discovered in 1900 by Elmer S. Riggs, in the Grand River Canyon of western Colorado, in the United States.


          


          Brachiosaurus species


          Brachiosaurus includes at least two known species, and possibly a third:
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              Brachiosaurus altithorax.
            

          


          
            	B. altithorax Riggs, 1903: The type species is known from two partial skeletons recovered in Colorado and Utah in the United States. It lived from 145 to 150million years ago, during the Kimmeridgian to Tithonian ages.


            	?B. nougaredi de Lapparent, 1960: While it may not be a distinct species (nomen dubium?) it is known from set of fused bones over the hip ( sacrum) and parts of a forelimb, which were recovered in Wargla, Algeria in Africa. It lived 100 to 110million years ago, during the Albian to Cenomanian ages of the middle Cretaceous period.


            	B. brancai Janensch, 1914 is known from five partial skeletons, including at least three skulls and some limb bones, which were recovered near Lindi, Tanzania, in Africa in the early 1900s. It lived from 145 to 150million years ago, during the Kimmeridgian to Tithonian ages of the Late Jurassic period.

          


          


          Giraffatitan
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              Illustration of a Giraffatitan (Brachiosaurus brancai).
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              Skeleton of Brachiosaurus brancai in Berlin.
            

          


          In 1988, Gregory S. Paul noted that the African form (on which most popular depictions of Brachiosaurus are based) showed significant differences from the North American form (B. altithorax), especially in the proportions of its trunk vertebrae and in its more gracile build. Paul used these differences to create a subgenus he named Brachiosaurus (Giraffatitan) brancai. In 1991, George Olshevsky asserted that these differences are enough to place the African brachiosaurid in its own genus, simply Giraffatitan. Although this name has frequently appeared on the Internet, it has rarely been used in the scientific literature outside of Paul (1988) and Olshevsky (1991). B. brancai has withers over its shoulder and a rounded crest over its nostrils.


          Possibly adding further differences between the two species was the description in 1998 of a North American brachiosaurid skull (Carpenter & Tidwell, 1998). This skull, which had been found nearly a century earlier (it is the skull Marsh used on his early reconstructions of Brontosaurus), is identified as "Brachiosaurus sp." and may well belong to B. altithorax. The skull is more camarasaur-like than the distinctive high-crested skull of B. brancai/Giraffatitan, so if it does belong to Brachiosaurus, it would lend a great deal of support to the existence of Giraffatitan as a distinct genus.


          


          Removed species


          B. alataiensis de Lapparent & Zbyszewski, 1957 has been referred to the new genus Lusotitan (Antunes and Mateus 2003). It is known from back bones ( vertebrae), and parts of the hip and limbs, which were recovered in Estremadura, Portugal. It lived about 150 million years ago, during the Kimmeridgian age of the Late Jurassic period.


          


          Description and environment
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              Size comparison between Brachiosaurus and a human
            

          


          Brachiosaurus was a sauropod, one of a group of four-legged, plant-eating dinosaurs with long necks and tails and relatively small brains. Unlike other families of sauropods, it had a giraffe-like build, with long forelimbs and a very long neck. Brachiosaurus had spatulate teeth (resembling chisels), well-suited to its herbivorous diet. Its skull featured a number of holes, probably aiding weight-reduction. The first toe on its front foot and the first three toes on its hind feet were clawed.


          


          Skull


          
            [image: Skull of Brachiosaurus brancai, Naturkundemuseum Berlin.]

            
              Skull of Brachiosaurus brancai, Naturkundemuseum Berlin.
            

          


          Brachiosaurus has traditionally been characterised by its distinctive high-crested skull, though this may have been unique to B. brancai.


          Another complete Brachiosaurus skull is known, which Marsh used for his early reconstructions of Brontosaurus. Carpenter and Tidwell studied this skull in 1998 and found that it belonged to one of the North American Brachiosaurus species. The skull of this North American Brachiosaurus is more camarasaur-like than the distinctive high-crested skull of B. brancai.


          


          Metabolism


          If the Brachiosaurus was endothermic (warm-blooded), it would have taken an estimated ten years to reach full size, if it were instead poikilothermic (cold-blooded), then it would have required over 100years to reach full size. As a warm-blooded animal, the daily energy demands of Brachiosaurus would have been enormous; it would probably have needed to eat more than ~182kg (400lb) of food per day. If Brachiosaurus was fully cold-blooded or was a passive bulk endotherm, it would have needed far less food to meet its daily energy needs. Some scientists have proposed that large dinosaurs like Brachiosaurus were gigantotherms.


          


          Environment and behaviour
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              The front leg bone of a Brachiosaurus.
            

          


          Brachiosaurus was one of the largest dinosaurs of the Jurassic era; it lived on prairies filled with ferns, bennettites and horsetails, and it moved through vast conifer forests and groves of cycads, seed ferns and ginkgos. Some of its contemporary genera included Stegosaurus, Dryosaurus, Apatosaurus and Diplodocus. While it is speculated that groups of Brachiosaurus moved in herds, fully grown individuals had little to fear from even the largest predators of the time, Allosaurus and Torvosaurus, on account of their sheer size.


          Brachiosaurus nostrils, like the huge corresponding nasal openings in its skull, were long thought to be located on the top of the head. In past decades, scientists theorized that the animal used its nostrils like a snorkel, spending most of its time submerged in water in order to support its great mass. The current consensus view, however, is that Brachiosaurus was a fully terrestrial animal. Studies have demonstrated that water pressure would have prevented the animal from breathing effectively while submerged and that its feet were too narrow for efficient aquatic use. Furthermore, new studies by Larry Witmer (2001) show that, while the nasal openings in the skull were placed high above the eyes, the nostrils would still have been close to the tip of the snout (a study which also lends support to the idea that the tall "crests" of brachiosaurs supported some sort of fleshy resonating chamber).


          


          Popular culture


          
            [image: Animatronic Brachiosaurus incorrectly depicted with nostrils placed on top of the head, at the Dino Jaws exhibition - Natural History Museum, London.]

            
              Animatronic Brachiosaurus incorrectly depicted with nostrils placed on top of the head, at the Dino Jaws exhibition - Natural History Museum, London.
            

          


          Brachiosaurus is one of the most well-known dinosaurs amongst both paleontologists and the general public. As such, the genus has appeared in many films and television programs, most notably Jurassic Park, Jurassic Park III and Walking with Dinosaurs. It also appeared briefly at the end of Walking With Monsters. A main belt asteroid, 1991 GX7, has been named 9954 Brachiosaurus in honour of the genus.


          


          In museums


          A Brachiosaurus skeleton is mounted in the B Concourse of United Airlines' Terminal One in O'Hare International Airport in Chicago, courtesy of the Field Museum of Natural History of Chicago. It is a model, not a collection of fossils.


          A famous specimen of Brachiosaurus brancai mounted in Berlin is one of the largest mounted skeletons in the world. Beginning in 1909, Werner Janensch found many additional B. brancai specimens in Tanzania, Africa, including some nearly complete skeletons.
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              	Background information
            


            
              	Born

              	1965

              Willmar, Minnesota,

              [image: Flag of the United States]United States
            


            
              	Genre(s)

              	Contemporary instrumental

              Adult contemporary (soft)

              Smooth jazz

              New age
            


            
              	Occupation(s)

              	Composer, arranger, producer, recording artist
            


            
              	Instrument(s)

              	Piano, keyboards

              Saxophone, trombone, guitar
            


            
              	Years active

              	1983  present
            


            
              	Label(s)

              	Robbins Island Music

              Narada
            


            
              	Associated acts

              	Yanni

              Sheena Easton
            


            
              	Website

              	www.bradleyjoseph.com
            

          


          Bradley Joseph (born 1965, Willmar, Minnesota) is an American composer, arranger, and producer of contemporary instrumental music. His compositions include works for orchestra, quartet, and solo piano, with his musical style ranging from "quietly pensive mood music to a rich orchestration of classical depth and breadth".


          Active since 1983, he played various instruments in rock bands throughout the Midwest until 1989 when Greek composer Yanni hired him for his next tour, sight unseen, based on a tape of his own compositions. He was a featured concert keyboardist with Yanni through six major tours and appears in the 1994 multi-platinum album and video, Yanni Live at the Acropolis. He also spent four years as musical director and lead keyboardist for Sheena Easton, including a 1995 performance on the Tonight Show with Jay Leno.


          Joseph's solo career began in 1994 when he independently released Hear the Masses, featuring many of his Yanni bandmates. This debut release was followed by Rapture, an instrumental album recorded with a 50-piece orchestra, in which Joseph wrote and conducted all of the scores. It was released on the Narada label and reached NAV's "Airwaves Top 30". He has produced his next eight albums and two piano books under his own record label, Robbins Island Music. Two of these albums, Christmas Around the World and One Deep Breath, also held positions on NAVs Top 100 radio chart. While busy with his own career, Joseph reunited with Yanni in 2003 for the 60-city Ethnicity tour, during which time he wrote The Journey Continues on stage after sound checks. He was named one of the "Ten Outstanding Young Minnesotans" of 2004.


          


          Biography


          Joseph was born in 1965 and raised in Willmar, Minnesota, graduating from Willmar Senior High School in 1983. With his father as an influence, he started playing classical piano at age eight. While playing in the jazz band in junior high, he took a concert field trip which left no doubt that music was the "only possible path in his future". He remembers, "I saw Buddy Rich perform, I sat in the first row and when Buddy's sax player stood up to take his first solo something just clicked  the world closed in around me. I felt the power of music and knew that it was something special, a gift to be shared." Joseph played the trombone through high school and college, studying music at Moorhead State University. He recalls, "When I picked up the horn, I got a whole new perspective on music, gaining insight into all the different timbres available to me. This was invaluable to me when I started working with orchestras". Joseph started playing in local Twin Cities rock bands when he was 19. He played sax and guitar in some of his earlier bands but left them to concentrate on just the piano/keyboards, such as in the group Ian Faith. He led some of his own bands around the area and co-founded a rock band in 1987 that toured Midwest nightclubs, before hooking up with veteran guitarist Dugan McNeill, whose U2-like group was signed to Polygram.


          


          Yanni


          In 1989, the Greek composer Yanni was looking for someone to replace keyboardist John Tesh in his touring band, as Tesh was launching his own solo career. Yanni received a demo tape from Joseph, accompanied by a recommendation from mutual friend, guitarist Dugan McNeill. McNeill performed with Yanni in the Twin Cities band Chameleon in the early 1980s. When Yanni heard Joseph's compositions and arrangements, he was hired to join his core band. In a 2002 interview by Fred Wheeler with Indie Journal, Joseph recalls, "I recorded a demo tape of some original material. It happened to be what Yanni was looking for at the time. He hired me over the phone without ever meeting."


          
            
              	

              	When I reflect back over the years, one of the high points that stand out include performing at the Acropolis with Yanni.

              	
            


            
              	
            

          


          After moving to Los Angeles at age 23, he composed, arranged, and performed alongside Yanni for more than six years, performing in-concert with a number of notable symphony orchestras, touring throughout the U.S. and abroad as Yanni was approaching worldwide fame. His first show was at the Starplex in Dallas with the Dallas Symphony Orchestra filming a video project. "It was a real trial by fire for me", said Joseph. "First show + 10,000 people + TV cameras equals NERVOUS." Some of these early tours included the Reflections of Passion, Revolution in Sound, Dare to Dream, Yanni Live, The Symphony Concerts 1993 and 1994 concert tours, as well as a performance in Germany that was broadcast throughout Europe and seen by 30 to 40 million viewers. Joseph appears on the 1993 multi-platinum album and video, Yanni Live at the Acropolis. He recounts, "When I reflect back over the years, one of the high points that stand out include performing at the Acropolis with Yanni. Imagine all these different cultures coming together with the challenges of language, equipment, travel, and weather problems. I still picture the police running their dogs through the dressing rooms to sniff out any bomb possibilities right before the show. People still come up to me and comment how that show has affected their lives."


          When asked by Wheeler what role he had in the band, Joseph replied that he covered a lot of the keyboard parts that Yanni could not for lack of hands in the shows. He assisted with the task of managing the 30 or more synthesizers onstage, and helped layer with the orchestra to create a "full-bodied, live-effect sound". He did have to adjust some parts that did not work well in a live situation and worked extensively on programming sounds for all keyboardists. Joseph remarked, "[Yanni] gave us musicians a great deal of freedom to expand the music as well. If you listen to the original recordings he did and what we ended up with in our live recordings, you can really hear the musician's input." He readily credits Yanni's role in his professional development, and for five years of irreplaceable experiences and memories.


          Between tours, Joseph worked extensively in recording studios on music ranging from rock and pop to rhythm and blues and orchestration with numerous artists from RCA, Epic, Warner Brothers, and Polygram Records, in addition to performing in an elaborate national keyboard show tour with various musicians. In 2003, Joseph returned for the 60-city Ethnicity tour.


          


          Sheena Easton


          Joseph also performed with Sheena Easton for four years as her co-musical director and lead keyboardist. He went from Yanni to Sheena Easton and back to Yanni in a few years. Joseph said it was "...a shock in musical styles but a welcome change."


          
            
              	

              	Working with Easton was "...a shock in musical styles but a welcome change."

              	
            


            
              	
            

          


          Wheeler questioned how he got hooked up with Easton; Joseph answered that he was recommended by a former road manager. He was included in a try-out with four others, rehearsed with the band, they then cut it down to two, and rehearsed with Sheena for the final cut. In a 1995 interview with Gary Miller of the West Central Tribune, Joseph said that after five years of touring with Yanni and working on his own debut album, Hear The Masses, he needed a break. "Yanni is still building his career and, because of that, maintains a hectic concert schedule. Working with Easton, on the other hand, is the best of both worlds." "She just adopted a baby and is pretty settled in", stated Joseph. "It was a great transition from Yanni because it made me musically aware again", he said in reference to Easton's R&B style. "I went back to where I started but it felt like a new invention." Tour venues with Easton included Japan, Indonesia, Puerto Rico, and the United States, as well as routine appearances in Las Vegas and Atlantic City. In March 1995, he appeared with her on the Tonight Show with Jay Leno when she performed her new single at the time, "My Cheri". 


          Solo career


          In 1994, between world tours, Joseph released his debut album, Hear the Masses, a self-produced, self-published release under the More Core Records label consisting of 10 original compositions. He invited most of the Yanni band to contribute. They include Charlie Adams (drums, percussion); Ric Fierabracci (fretless bass); Jeanette Clinger (vocals); and Grammy-winning violinist Charlie Bisharat. Other guest artists include Larry Preston (guitar); and Terry Brau  featured on numerous Bradley Joseph recordings  playing trumpet, saxophone, and fluegelhorn.


          
            
              	

              	Joseph's music is backed by 15 talented musicians, some playing three or more different instruments, that make up a symphony of sounds ranging from quietly pensive mood music to a rich orchestration of classical depth and breadth.

              	
            


            
              	
                Ken Moore, Naples Daily News

              
            

          


          Joseph's style attracted the attention of Narada Productions, a Virgin Records subsidiary, via the world-wide web. A representative for Narada came across his website and downloaded some music. This sparked their interest and resulted in signing Joseph to a multi-record deal, according to Peter Spellman of the Berklee College of Music. The outcome was Rapture, containing intimate piano pieces, quartets, and full orchestral works. It reached NAV's "Airwaves Top 30" at #15 in July 1997. This album was recorded at a number of different studios including Captain and Tennille's studio in Los Angeles, and Pachyderm Studio in Cannon Falls, Minnesota. In addition to a core band including Charlie Adams on percussion, Charlie Bisharat on violin, and Steven Trochlil on clarinet, Joseph brought in a 50-piece orchestra, and conducted and wrote all the scores. Ken Moore of the Naples Daily News cites, "Joseph's music is backed by 15 talented musicians, some playing three or more different instruments, that make up a symphony of sounds ranging from quietly pensive mood music to a rich orchestration of classical depth and breadth." Wind and Wire Magazine contributor, Michael Debbage, recalls, "It was the year 1997 and New Age music had already peaked commercially as the interest and exposure seemed to lag. The genres main labels  Narada, Windham Music, and Higher Octave  were beginning to explore worldly themes versus the warm, earthly, acoustic themes that prior artists had established. It appeared that the abundance of new artists was becoming a dying breed. An exception to the rule was Bradley Joseph, who released his first mainstream album Rapture to glorious reviews, and to this day it remains his tour de force." One of Joseph's compositions, " The Glen", was written for the album Stories, a Narada Artist Collection, and is now also featured on 20 Years of Narada Piano. His works are included in other Narada compilation projects as well.


          Citing that although working with Narada was a great experience music-wise, Joseph did not like the lack of control over the end product, and asked to be released from his contract. He started Robbins Island Music in 1998, composing, producing, and distributing his own recordings. Hence, Solo Journey was released and is comprised of eleven soft piano compositions. It is characterized by Debbage as being a "scaled down introspective, ... and while simplistic was still breath-taking".


          Later releases include Christmas Around the World reaching NAV's top 100 radio playlist; and One Deep Breath also holding a position on NAV's top 100 radio chart for over six months. Bill Binkelman writes, "One Deep Breath is an album with two distinct 'feels' to it: the more serene new age/ambient soundscapes that bookend the inner tracks and the more radio-friendly and mainstream music in-between. While I doubt fans of Liquid Mind or other mainly electronic new age music artists would wholly embrace the overt romanticism of piano-led tracks like 'Dancers Waltz' or 'Dreamer's Lullaby', there is definite appeal on the album for fans of adult contemporary piano pieces as well as for lovers of the more minimal approach to new age music." Reviewing for All Music Guide, Jim Brenholts describes One Deep Breath as a set of smooth adult contemporary pieces in which Joseph adds "world music flair and inspirational touches". "The vocal expressions by Clystie Whang and Joseph have devotional qualities that weave through the atmospheres and soundscapes smoothly."


          
            
              	

              	The special audiences and beautiful cities inspired me to compose after sound checks... What an inspiration it was for me to sit alone on stage in these grand arenas and compose music.

              	
            


            
              	
            

          


          Joseph returned as a featured instrumentalist during Yanni's 2003 Ethnicity world tour, and wrote his sixth album on stage after sound checks. The Journey Continues, a sequel to Solo Journey, features Joseph on solo piano. Debbage writes, "The magical world of movies has a knack for exploring sequels. There is the beauty and beast effect when taking this pathway. The creative beauty allows the viewers to see the continued growth of its characters. The beastly aspect of this exploration is the Hollywood exploitation of an almost guaranteed return on its investment with no regard for its creative progression that usually sees diminishing returns. Bradley Joseph has decided to walk this tightrope by following up with Solo Journey that was released back in 2000. I am glad to report that The Journey Continues is entrenched in beauty, holding up well to its predecessor." Debbage also voted this album as one of his top 15 recordings of 2003.


          Joseph was named one of the "Ten Outstanding Young Minnesotans" (TOYM) of 2004 by the Minnesota Jaycees. The award honours individuals across the state under 40 who make a positive impact on their community. Past recipients include Mark Dayton, Marlene Johnson, Walter Mondale, and Dave Winfield. During the same year, Orange Music released two compilation CDs; The Road Ahead and In the Heart of Everyone, in addition to re-releasing his Christmas Around the World album. These are distributed throughout Singapore, Hong Kong, Malaysia, Taiwan, Thailand, and Indonesia. In a review of In the Heart of Everyone, Yeoh Wee Teck remarked, "Instead of attempting to fuse elements of different cultures like everyone else, he chose to rely on what he knows best - simple arrangements with assured piano playing."


          Subsequent releases include For the Love of It, Piano Love Songs, and Hymns and Spiritual Songs. On these albums, Joseph arranges piano, orchestra, and soft rhythms to cover melodies such as " I'll Never Fall in Love Again" ( Burt Bacharach), " Fields of Gold" ( Sting), and " Ave Maria" (Schubert). He has produced numerous CD and DVD projects designed for pets in a While You Are Gone series. Additionally, a DVD was released using Joseph's music throughout, Isle Royale Impressions Volume II, containing video footage by Carl TerHaar of scenery and wildlife from the Isle Royale National Park in Michigan. Joseph has published many of his compositions in sheet music form. His music has been heard in regular rotation in the United States and Canada by more than 160 major radio networks including XM and Sirius satellite radio, as well as airwaves in Japan, United Kingdom, Spain, China, South-East Asia, Germany, Switzerland, and Russia.


          


          Thoughts on success as an independent artist


          Having experienced both avenues of recording on a major label and later choosing to be an independent artist, a combination of musicianship with business know-how has helped give Joseph staying power in the notoriously competitive world of music. He spends most of his time writing songs, composing arrangements, making recordings, and publishing and distributing his works. "Im my own boss. I can do what I want. I can change directions", he told West Central Tribune's Anne Polta. As an independent, business is a prime concern and can take over if not controlled, Joseph said. "A lot of musicians dont learn the business. You just have to be well-rounded in both areas. You have to understand publishing. You have to understand how you make money, whats in demand, what helps you make the most out of your talent." "I couldnt license my music if it wasnt mine", he said. "It has allowed me to create CDs. It separates you from the million other great players."


          But some artists just want to be involved in the music and do not like the added problems or have the personality to work with both. Joseph suggests newer artists read and study both courses and pick one that best suits their needs and wants. He advises, "...to keep your eyes and ears open all the time. All the information you need is available to you to have a successful career in music, if you're paying attention, and not closed off to anything." "Perseverance is King." When asked by Wheeler what brought him back to Minnesota after living in Los Angeles and traveling around the world, Joseph replied, "The first thing business people say is 'First and foremost, if you want to be successful, live where you want to live'." He grew up there and family were important to him. When he decided to become a solo artist he wanted to be comfortable in his environment and moved back.


          


          Musical style and composition


          In an interview with Indie Journal, Joseph has said that when writing music he prefers to concentrate on the melody first, stating, "Basically, I write from a two-person standpoint. First, I let the song take hold and I put down the idea as a raw emotional statement. Then I let it breathe and come back, approaching from more of an objective point of view. This allows me to rediscover the true meaning I intended in the beginning, shedding new light on how I can best represent that to the listener." "One strength of Bradley Joseph as an artist has been his keen ability to write inspiring music with appropriately titled songs that express that thought non-verbally", comments Debbage. The range of ways in which he utilizes synthesizers is equally as characteristic, inspired early in life by keyboard-oriented pop/rock bands like Styx and Journey.


          Joseph's musical style and direction have varied over time, having released more than a hundred original compositions and arrangements since 1994. "When I write it, it just kind of moves, because where I am in life is different", Joseph said. "So as I get older, it kind of changes." His recordings can offer full orchestrations such as in Hear the Masses, or Rapture that "combines smooth jazz with contemporary instrumental themes". A review of Rapture from New Age Voice states Joseph "paints romantic pictures in sound with voices and instruments that escalate from quiet, intimate passages to big, energentic movements". "The arrangements are structured so that the trumpet can lead a line out on 'Be Still' signaling an introspective sort of mood; yet the strings swell on 'The Passage' engulfing the listener in an ocean of sound." "Even cuts that start quiet, such as 'Healing the Hollow Man' or 'Blue Rock Road' ebb and flow between quiet moments and crescendos."


          In contrast, later albums such as Solo Journey and The Journey Continues are considered to be "stripped back and basic" by Debbage, with the latter featuring "Joseph and his piano with no additional clutter". "There is colour in the songs via their understated melodies."


          As examples, Debbage describes Joseph as using a chord progression that translates into a strolling rhythm in the song "The Road Ahead". Solo Piano Publications contributor, Kathy Parsons, writes, "...'The Long, Last Mile' starts out with a bittersweet melody, and then builds in intensity and complexity with cello, winds, and ethereal sounds intertwining around the piano. Then it breaks off, and the opening melody returns." Debbage depicts "A Minnesota Snowfall" from the album Christmas Around the World as taking "a more naked, bare-boned ballad approach".


          For the 2002 album One Deep Breath, Joseph combines "structured melodic pieces and free-form ambient compositions", which "departs dramatically from the previous more explosive and dynamic music on his first two recordings, Hear the Masses and Rapture". Binkelman writes, "It is an album with two distinct 'feels' to it: the more serene new age/ambient soundscapes that bookend the inner tracks and the more radio-friendly and mainstream music in-between." For instance, the song "Dance of Life" was inspired by Antonin Dvorak's opera, " Rusalka". It is a bit more straightforward in its piano presentation, and will probably appeal the most to hardcore fans of solo instrumental music, says Instrumental Weekly. Parsons describes it as being "both joyful and pensive - almost anthemic in places". Then the album closes with its title track, "One Deep Breath", that "floats and meanders for more than ten minutes, bringing in ocean sounds". It is "far and away the most ambient of everything else to be found here", and is "stunning, both in its execution and how radical a change it is from what has come before".


          While much of his music is classified as New Age, he considers Contemporary Instrumental to fit his style of playing the best. In discussing Rapture, John Blake of The Atlanta Journal notes that often New Age music sounds as if it should be played in a supermarket. The songs can sound like musical cotton candy  soft, airy and ultimately uninteresting. "For the most part, Bradley's music doesn't make that mistake." "The music is cinematic, filled with introspective piano solos, swelling violins, and a hypnotic song pacing that allows the listener to daydream." Parsons goes on to say, "The influence of years of touring with Yanni is apparent in the richness of Josephs sound, but his musical voice is his own." Musically, Joseph tries to connect a common bridge between such exhilarating feelings as performing at the Acropolis, to the emotions each and everyone feels everyday. "In the end, a good melody will always stand the test of time", says Joseph.


          
            
              	

              	The piano is always true to me. In times of despair, happiness, and joy, its mood is always my own.

              	
            


            
              	
            

          


          Polta reports that he often references the past when he names his songs and his music is frequently reminiscent of his rural Minnesota roots. "Wind Farmer" was inspired by childhood visits to a relative's farm near Olivia, and his company, Robbins Island Music, is named after a city park in Willmar.


          Joseph employs a variety of instruments to compose including the Korg Triton music workstation, Korg SG-1 piano, and occasionally Korg M1. Rack units have included Roland JD-800, and Roland JV-1080 which he says is "great for string layers". The Alesis D4, Yamaha SY22, and Yamaha TG77 which has "some nice ethereal textures" have been utilized; working also with E-mu Systems Proteus 1, Proteus 2, and the E-5000 sampler because it is "easy to use and has a great library". Acoustic pianos vary, Yamaha and Bsendorfer were used for the 1997 album, Rapture.


          


          Discography


          
            
              	
                

                Studio albums


                
                  	Hear the Masses (1994)


                  	Rapture (1997), Narada


                  	Solo Journey (1999)


                  	Christmas Around

                  the World (2000)


                  	One Deep Breath (2002)


                  	The Journey Continues (2003)


                  	While You Are Gone Series (2004-2007)


                  	For the Love of It (2005)


                  	Piano Love Songs (2006)


                  	Hymns and Spiritual Songs (2007)

                


                Compilations


                
                  	The Road Ahead (2004), Orange Music


                  	In the Heart of Everyone (2004), Orange Music

                

              

              	
                

                Credits


                
                  	In My Time (1993), Private Music


                  	Yanni Live at the Acropolis (1994), Private Music


                  	Grand Piano (Narada Anniversary Collection) (1997), Narada


                  	Narada Smooth Jazz (1997), Narada


                  	New Age Music & New Sounds Vol. 67 - "Liberty" (1997), Oreade


                  	The Next Generation - Narada Sampler (1997), Narada


                  	Stories (Narada Artist Collection) (1998), Narada


                  	The Private Years (1999), Private Music


                  	20 Years of Narada Piano (2001), Narada
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              Brad Pitt at the Palm Springs International Film Festival in 2007
            


            
              	Born

              	William Bradley Pitt

              December 18, 1963 (1963-12-18)

              Shawnee, Oklahoma, U.S.
            


            
              	Years active

              	1987  present
            


            
              	Spouse(s)

              	Jennifer Aniston(2000-2005)
            


            
              	Domestic partner(s)

              	Angelina Jolie (2005-)
            


            
              	
                
                  
                    	Awards won
                  


                  
                    	Golden Globe Awards
                  


                  
                    	Best Supporting Actor - Motion Picture

                    1996 Twelve Monkeys
                  


                  
                    	Golden Raspberry Awards
                  


                  
                    	Worst Screen Couple

                    1994 Interview with the Vampire: The Vampire Chronicles
                  


                  
                    	Other Awards
                  


                  
                    	Saturn Award for Best Supporting Actor - Motion Picture

                    1995 Twelve Monkeys

                    Volpi Cup for Best Actor

                    2007 The Assassination of Jesse James by the Coward Robert Ford
                  

                

              
            

          


          William Bradley "Brad" Pitt (born December 18, 1963) is an American actor, film producer, and social activist. He became famous during the mid 1990s after starring in several major Hollywood films. Pitt was nominated for an Academy Award and won a Golden Globe Award, both of which were for his role in Twelve Monkeys (1996).


          Pitt is consistently cited as one of the most attractive men alive and is regarded as a Hollywood A-lister. His former marriage to Jennifer Aniston and current relationship with Angelina Jolie have been widely covered in the world media. He is the father of four children, one biological, all of whom have also received fevered media coverage. Since his connection with Jolie, he has become increasingly involved in social issues, both domestically (in Hurricane Katrina-ravaged New Orleans) and abroad (in the poverty-stricken third world).


          


          Early life


          Pitt was born in Shawnee, Oklahoma, the son of Jane Etta ( ne Hillhouse), a high school counselor, and William Alvin Pitt, a truck company owner. Along with his brother Doug and sister Julie Neal, he grew up in Springfield, Missouri, where the family moved soon after his birth. Pitt was raised a Baptist. He attended Kickapoo High School, where he was involved in sports, debating, student government, and acting. He attended the Missouri School of Journalism at the University of Missouri - Columbia where he was a member of Sigma Chi fraternity.


          


          Career


          


          Early career


          In 1987, Pitt arrived in Beverly Hills, California. He studied under coach Roy London for six years. He first appeared in the sitcom Head Of The Class, for a while dating the show's star Robin Givens. He also guest starred in two episodes of Growing Pains. Pitt appeared as Chris in the long-running soap Another World. While auditioning for the show Our House, he was asked to read for another part, and found himself playing Shalane McCall's boyfriend Charles on the Friday night time soap Dallas. He also had a number of roles in prime-time series, such as thirtysomething, 21 Jump Street, and Freddy's Nightmares. Pitt appeared uncredited in both Less Than Zero and Charlie Sheen's No Man's Land before appearing in Cutting Class, about a maniac stalking cheerleaders. He began dating co-star Jill Schoelen.


          


          Moderate success


          In 1988, Pitt had his first starring role, in Dark Side Of The Sun, where he played a young American taken by his family to the Adriatic to find a remedy for a skin condition. The movie was shot in Yugoslavia in the summer of '88 with Pitt being paid $1,523 a week for seven weeks. However, with editing nearly complete, war broke out and much of the film was lost. The film was released years later. Pitt won a part in the TV movie Too Young to Die?, about an abused teenager given the death penalty for murder. Pitt played the part of a drug addict, Silly Canton, who took advantage of runaway Juliette Lewis, who Pitt began dating in real life. The pair would be together for three years.


          In 1991, Pitt starred as Joe Maloney in Across the Tracks in which he portrayed a high school runner with a difficult criminal brother played by Ricky Schroder. Pitt attracted broader public attention from a supporting role in Thelma & Louise where he played a small time criminal drifter in a love scene with Geena Davis.


          After Thelma and Louise, Pitt starred in the low budget 1991 film Johnny Suede as an awkward dreamer who aspired to be a big-haired rock star alongside Catherine Keener and Nick Cave, directed by Tom DiCillo. Pitt had agreed to play the part before Thelma & Louise was released. After appearing in Cool World, Pitt starred in Robert Redford's A River Runs Through It in 1992, for which Pitt learned fly fishing by casting off of Hollywood buildings. Then came Kalifornia in 1993, a road movie in which he played a scruffy serial killer alongside his then girlfriend Juliette Lewis and X-Files actor David Duchovny.


          [bookmark: 1994-2000:_Mainstream_success_and_acclaim]


          1994-2000: Mainstream success and acclaim


          In 1994, Pitt played vampire Louis de Pointe du Lac in the movie adaptation of Anne Rice's novel Interview With The Vampire. Pitt played the eighteenth century vampire which required several hours work in make-up on set to achieve the white skin of the character and he had to wear a pair of luminous green eyes, vampire fangs and a shoulder-length hairpiece to complete the appearance. Pitt worked with the eleven-year-old Kirsten Dunst, as well as Tom Cruise, Christian Slater and Antonio Banderas. He then starred in Legends of the Fall and Se7en. In Se7en Pitt starred as the police detective David Mills alongside Morgan Freeman in the hunt for a serial killer played by Kevin Spacey.


          Pitt was then nominated for an Academy Award as Best Supporting Actor for his portrayal of Jeffrey Goines in the 1995 film Twelve Monkeys in which he acted alongside Bruce Willis. In 1997 Pitt played the IRA terrorist Rory Devany in The Devil's Own alongside Harrison Ford, the first of several films where he has acted using a poor Irish accent.


          That same year he played the main role of Austrian mountaineer Heinrich Harrer in the Jean Jacques Annaud film Seven Years in Tibet. Pitt trained for months for the role which demanded a great deal of trekking and mountain climbing, working out with co-star English actor David Thewlis by rock climbing in California and the Alps. Due to the themes of Tibetan nationalism in the film, the Chinese government banned Pitt and Thewlis from China for life. In 1998, Pitt starred as the main character in the film Meet Joe Black. Pitt starred as a personification of Death inhabiting the body of a young man in order to learn what it is like to be human while informing a billionaire tycoon that his life on Earth is nearly over. The film gave Pitt another chance to work alongside Welsh actor Sir Anthony Hopkins whom he had previously worked with in Legends of the Fall.


          In 1999, Pitt starred in Fight Club, based on the novel by Chuck Palahniuk. Working with his previous director whom he had worked with on Se7en Pitt portrayed the character of Tyler Durden, a highly colorful and complex character.


          In 2000 Pitt played the role of Mickey, a gypsy Irish boxer in the gangster movie Snatch alongside Vinnie Jones and Benicio del Toro. The film was a wild caper involving a diamond heist, Russian and American mafia and the shady underground world , that saw Pitt brought in as a ringer by two failing promoters. The movie saw him moving on from his attempt at the conventional Devil's Own Northern Irish accent; Pitt created a just-barely-intelligible accent suggesting the Irish Gypsies, referred to as Pikeys in the movie. Pitt continued to train for the role, and honed his boxing skills at Ricky English's gym in Watford.


          [bookmark: 2000s:_Ascension_to_the_A-list]


          2000s: Ascension to the A-list


          After his wedding to Friends actress Jennifer Aniston on July 29, 2000, he immediately began filming for Spy Game, a Cold War thriller in which he starred alongside veteran actor and look-alike Robert Redford playing the role of his mentor. In 2001 Pitt worked with long-term friend and actress Julia Roberts in the comical road movie The Mexican. At the end of the year, Pitt finished filming Ocean's Eleven with George Clooney and Matt Damon, a remake of the 1960s version which starred Frank Sinatra.
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              Brad Pitt at the Incirlik hospital, Incirlik Air Base
            

          


          Since then, he has starred in numerous films, including Ocean's Twelve and the epic Troy, based on the Iliad, in which he portrayed the legendary hero Achilles. Coincidentally, during the production of Troy, Pitt injured his Achilles tendon, delaying production for several weeks.


          In 2005, Pitt starred in Mr. & Mrs. Smith, in which he and Angelina Jolie played husband and wife assassins.


          In March 2006, it was announced that Paramount had purchased the rights to The Sparrow for Pitt's production company, Plan B, and that Pitt would be playing the lead role of Sandoz. In June 2006 it was announced that Paramount and Plan B will be working on a new zombie film called World War Z, based on the book of the same name by Max Brooks.


          Pitt made his return to Hollywood in late 2006, with Alejandro Gonzlez Irritu's critically acclaimed Babel, starring alongside Cate Blanchett. The movie garnered a total of seven Academy Award and Golden Globe nominations, one of which was a Golden Globe nomination for Pitt as Best Supporting Actor in a Motion Picture. The movie has since become Pitt's highest grossing drama. That same year, he also produced the eventual Best Picture winner, The Departed.


          In 2007, Pitt was listed among Time Magazine's 100 Most Influential People in The World. He was listed among artists and entertainers, and was credited with using "his star power to get people to look at places and stories that cameras don't usually catch."


          


          Other projects


          Pitt has appeared in television commercials in Asia, such as for Edwin Jeans, the Toyota Altis, and Japanese canned coffee, ROOTS. He also appeared in a Heineken commercial which aired during the 2005 Super Bowl. It was directed by David Fincher, who directed Pitt in the feature films Se7en and Fight Club. Together with Aniston and Paramount Pictures head Brad Grey, Pitt is the co-founder of the production company 'Plan B'. Aniston is no longer a partner in the company, although she is still attached to many projects that were set up before her divorce with Pitt. The company produced the blockbuster Charlie and the Chocolate Factory starring Johnny Depp.


          He has also had a cameo appearance in an eighth-season episode of Friends, lent his voice on an episode of King of the Hill where he played Boomhauer's brother, Patch Boomhauer, and on an episode of MTV's Jackass, in which he took part in a staged abduction of himself. In a later episode, he and some cast-members run wild through the streets of Los Angeles in gorilla suits.


          Pitt has been an active supporter of research into diseases such as AIDS. He is a knowledgeable fan of architecture, particularly that of Frank Lloyd Wright, and has helped the National Trust for Historic Preservation raise money.


          Brad Pitt is the narrator of the acclaimed Public Television series Rx for Survival: A Global Health Challenge. . The series discusses current important global health issues. Pitt is behind Not On Our Watch, an organization that focuses global attention and resources to stop and prevent mass atrocities such as in Darfur, along with George Clooney, Matt Damon, Don Cheadle, and Jerry Weintraub.


          


          Personal life


          Pitt dated actresses Gwyneth Paltrow, Thandie Newton, Robin Givens, Juliette Lewis, and Sinitta during the 1990s.


          


          Marriage to Jennifer Aniston
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              Jennifer Aniston
            

          


          In 1998, Pitt met Friends actress Jennifer Aniston and married her at an enclosed wedding ceremony in Malibu on July 29, 2000. The couple were adamant that the ceremony would be a private affair and hired hundreds of guards to block out any attempts of invasion by the paparazzi. Only one media picture was ever released of the wedding. Not long after the wedding, Pitt sued Damiani International, the company which made the wedding ring he gave Jennifer Aniston, for selling replica "Brad and Jennifer" rings. According to Pitt, the ring was his design and was to be exclusive. Under the settlement reached in January 2002, Pitt would design jewelry for Damiani that Aniston would model in ads, and the company would stop selling the copies.


          Though their marriage was, for years, considered the rare Hollywood success, rumors of trouble began circulating, and the Pitts announced their separation on January 7, 2005. As Pitt's marriage to Jennifer Aniston drew to a close, he and Angelina Jolie were involved in a well-publicized Hollywood scandal in which Jolie was often painted as the "other woman," largely due to their chemistry during the filming of Mr. & Mrs. Smith. While Jolie and Pitt both denied any claims of adultery, speculations continued to mount throughout 2004 and early 2005. In an interview with Ann Curry in June 2005, Jolie explained, "To be intimate with a married man, when my own father cheated on my mother, is not something I could forgive. I could not look at myself in the morning if I did that. I wouldn't be attracted to a man who would cheat on his wife."


          The concept of a "troubled marriage" (and arguably his own) inspired Pitt to cooperate with Steven Klein for a photoshoot in early 2005 entitled "Domestic Bliss" for W magazine. The spread showed Pitt and Angelina Jolie as a 1963 married couple with children. Pitt expressed the desire to tell a darker, truer tale, one that explored the "unidentifiable malaise" that often haunts a seemingly happy couple. "You don't know what's wrong," he remarked, "because the marriage is everything you signed up for." For her part, Aniston later cited the shoot as evidence that Pitt has "a sensitivity chip that's missing."


          Aniston filed for a divorce on March 25 the same year. The divorce was finalized on October 2, 2005.


          


          Relationship with Angelina Jolie
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              Angelina Jolie
            

          


          Speculation of a relationship between the two began to be confirmed with the first private paparazzi photos of Jolie and Pitt emerged April 9, 2005 (and were reportedly bought for $500,000). They showed Pitt, Jolie and her son Maddox at a beach in Kenya. During the summer, the pair were seen together with increasing frequency, and the entertainment media dubbed the couple "Brangelina". Two months later, the highly-anticipated July 2005 issue of W magazine hit newsstands, featuring Pitt and Jolie posed as a couple.


          In July 2005 he accompanied Jolie to Ethiopia, where Jolie adopted a six-month-old girl named Zahara; later Jolie indicated that she and Pitt made the decision to adopt the girl together. In December 2005 it was confirmed that Pitt was seeking to legally adopt Jolie's two children as his (as part of legal requirements), classified advertisements in the Los Angeles paper Daily Commerce announcing the name change request. On January 19, 2006, a judge in California approved this request. The children's legal surnames were formally changed to "Jolie-Pitt". During a charity trip to Haiti with Wyclef Jean, rumors began to circulate that Jolie was pregnant. On January 11, 2006 Jolie confirmed to People magazine that she was pregnant with Pitt's child. On May 27, 2006, Jolie gave birth to a daughter, named Shiloh Nouvel Jolie-Pitt, at the Cottage Medi-Clinic Hospital in Swakopmund, Namibia by the couple's Los Angeles obstetrician, assisted by local staff. Pitt confirmed that their newborn daughter would have a Namibian passport. Public interest in the child was immense. In an August 2006 survey, 41 percent of participating 18 to 24-year-old American adults correctly identified that the couple had named their baby Shiloh. Jolie decided to offer the first pictures of Shiloh through the distributor Getty Images herself, rather than allowing paparazzi to take these extremely valuable snapshots. People magazine paid more than $4.1 million for the North American rights, while British magazine Hello! obtained the international rights for roughly $3.5 million; the total rights sale earned up to $10 million worldwide  the most expensive celebrity image of all time. Jolie and Pitt donated all the earnings to an undisclosed charity. On July 26, 2006 Madame Tussauds of New York unveiled a wax figure of two-month-old Shiloh; it is the first infant re-created in wax by Madame Tussauds.


          Pitt and Jolie are not married. In 2006, Pitt said, "Angie and I will consider tying the knot when everyone else in the country who wants to be married is legally able."


          


          The Jolie-Pitt children


          
            	Maddox Chivan Jolie-Pitt (originally Rath Vibol)


            	Born on August 5, 2001; adopted at 7 months old on March 10, 2002. He was in Cambodia and initially lived in a local orphanage in Battambang. Maddox's name is Celtic in origin, usually translated as "beneficent." His middle name is Khmer for "life" and is shared with a member of the Cambodian royal family, Prince Sisowath Chivan Monirak. Maddox has gained considerable celebrity in his own right, and his adoption is often credited with sparking the celebrity adoption trend of the 2000s. He appears regularly in the tabloid media, was named the "cutest celebrity kid" and he is known for this Mohawk hairstyle.

          


          
            	Pax Thien Jolie-Pitt (originally Pham Quang Sang)


            	Born on November 29, 2003. On March 2, 2007, Vu Duc Long (head of Vietnam's international adoption department) confirmed that Jolie had filed papers to adopt a child from Vietnam. On March 16, 2007, Jolie went to Vietnam (with Maddox) to get her new son. Since the Vietnam orphanage does not allow unmarried couples to adopt, Jolie adopted Pax as a single parent. Pitt later adopted him.

          


          
            	Zahara Marley Jolie-Pitt (originally Tena Adam)


            	Born on January 8, 2005; adopted at 6 months old on July 6, 2005. She was orphaned when her mother died of AIDS. Jolie adopted her from Wide Horizons For Children orphanage in Addis Ababa. Shortly after they returned to the United States, Zahara spent time in a hospital for salmonella-intestinal infection as well as dehydration and malnutrition. Jolie stated that "she was six months and not nine pounds. Her skin, you could squeeze it, it stuck together". Zahara's name means "flower" in Swahili. Her middle name "Marley" comes from the late Jamaican reggae superstar Bob Marley.

          


          
            	Shiloh Nouvel Jolie-Pitt


            	Born on May 27, 2006 at Cottage Medi-Clinic Hospital in Swakopmund, Namibia. Shiloh was born by a scheduled cesarean section, due to breech presentation. Her middle name, Nouvel, comes from Jean Nouvel, one of Pitt's favorite architects. She is Pitt and Jolie's only biological child.

          


          


          Life in New Orleans


          The family divides its time between Los Angeles, California and New Orleans, Louisiana. In an interview with the Times-Picayune, while filming The Curious Case of Benjamin Button, Pitt said:


          
            
              	

              	I can't describe why we're allowed to live a more normal life (in New Orleans). Living in the French Quarter is a thrill for us. We have some semblance of real family life. People have been very, very gracious with us. If we're on the front deck, people go by and say, 'Hi.' Then they go on their way, very friendly.

              	
            

          


          In December 2006, Pitt gathered a group of housing professionals together in New Orleans to begin planning a project that Pitt calls Make It Right, with the goal of financing and constructing 150 new houses in New Orlean's Ninth Ward. The houses are being designed with an emphasis on sustainability and affordability, with the hope that the project can and will be replicated throughout the city. Thirteen architectural firms are involved in the project, many of which are donating their services. Pitt and philanthropist Steve Bing have each committed to matching $5 million in donations.


          


          Popular esteem


          In 1995, Pitt was chosen by Empire magazine as one of the 25 sexiest stars in film history. Pitt has also twice been named the Sexiest Man Alive by People magazine.


          Pitt was also prominently featured in the December 2006 Art Issue of Vanity Fair. Pitt appears on the cover in nothing but a pair of white boxers. The cover promotes an article on the Robert Wilson video portraits, a production of LAB HD that includes numerous celebrities and noted personalities. This cover has drawn criticism from Pitt because although he had signed a release for the image, he did not expect it to end up on the cover of Vanity Fair more than a year later. The video portrait, which represents Pitts first effort in avant-garde cinema, was exhibited at the 2006 Tribeca Film Festival.


          


          Filmography


          
            
              	Year

              	Film

              	Role

              	Notes and Awards
            


            
              	1987

              	No Man's Land

              	Waiter

              	
            


            
              	Less Than Zero

              	Partygoer

              	
            


            
              	Cutting Class

              	Dwight Ingalls

              	First major role
            


            
              	1990

              	Too Young to Die?

              	Billy Canton

              	With Juliet Lewis
            


            
              	1991

              	Across the Tracks

              	Joe Maloney

              	Athletics teen drama
            


            
              	Thelma & Louise

              	J.D.

              	First mainstream film
            


            
              	Johnny Suede

              	Johnny Suede

              	
            


            
              	1992

              	Contact

              	

              	Short
            


            
              	Cool World

              	Detective Frank Harris

              	
            


            
              	A River Runs Through It

              	Paul Maclean

              	Directed by Robert Redford
            


            
              	1993

              	Kalifornia

              	Early Grayce

              	With David Duchovny
            


            
              	True Romance

              	Floyd

              	
            


            
              	1994

              	The Favour

              	

              	
            


            
              	Interview with the Vampire

              	Louis de Pointe du Lac

              	
            


            
              	Legends of the Fall

              	Tristan Ludlow

              	
            


            
              	1995

              	Se7en

              	David Mills

              	
            


            
              	Twelve Monkeys

              	Jeffrey Goines

              	
            


            
              	1996

              	Sleepers

              	Michael Sullivan

              	
            


            
              	1997

              	The Devil's Own

              	

              	
            


            
              	Seven Years in Tibet

              	Heinrich Harrer

              	Tibetan nationalism saw Pitt banned from China for life.
            


            
              	The Dark Side of the Sun

              	Rick

              	Filmed in 1988 in Yugoslavia
            


            
              	1998

              	Meet Joe Black

              	Joe Black/Man in the Coffee Shop

              	
            


            
              	1999

              	Being John Malkovich

              	

              	Cameo
            


            
              	Fight Club

              	Tyler Durden

              	
            


            
              	2000

              	Snatch

              	Mickey O'Neil

              	
            


            
              	2001

              	The Mexican

              	Jerry Welbach

              	With Julia Roberts
            


            
              	Spy Game

              	Tom Bishop

              	
            


            
              	Ocean's Eleven

              	Rusty Ryan

              	
            


            
              	2002

              	Full Frontal

              	

              	
            


            
              	Confessions of a Dangerous Mind

              	Brad, Bachelor #1

              	
            


            
              	2003

              	Sinbad: Legend of the Seven Seas

              	Sinbad

              	Voice Actor
            


            
              	Abby Singer

              	Himself

              	Cameo
            


            
              	2004

              	Troy

              	Achilles

              	
            


            
              	Ocean's Twelve

              	Rusty Ryan

              	
            


            
              	2005

              	Special Thanks to Roy London

              	

              	Documentary
            


            
              	Mr. & Mrs. Smith

              	John Smith

              	With Angelina Jolie
            


            
              	2006

              	The Departed

              	

              	Producer:Academy Award
            


            
              	Babel

              	Richard

              	
            


            
              	Robert Wilson Video Portrait

              	

              	
            


            
              	2007

              	The Assassination of Jesse James

              by the Coward Robert Ford

              	Jesse James

              	
            


            
              	A Mighty Heart

              	

              	Co-producer
            


            
              	Ocean's Thirteen

              	Rusty Ryan

              	
            


            
              	2008

              	Shantaram

              	

              	Co-producer
            


            
              	Burn After Reading

              	

              	
            


            
              	The Curious Case of Benjamin Button

              	Benjamin Button

              	
            

          


          


          Awards and nominations


          Awards won:


          
            	1993: ShoWest Convention: Male Star of Tomorrow


            	1995: MTV Movie Awards: Best Male Performance for Interview with the Vampire: The Vampire Chronicles


            	1995: MTV Movie Awards: Most Desirable Male for Interview with the Vampire: The Vampire Chronicles


            	1996: MTV Movie Awards: Most Desirable Male for Se7en


            	1996: Academy of Science Fiction, Fantasy & Horror Films: Best Supporting Actor for Twelve Monkeys


            	1996: Golden Globes: Best Performance by an Actor in a Supporting Role in a Motion Picture for Twelve Monkeys


            	1996: Sci-Fi Universe Magazine: Best Supporting Actor in a Genre Motion Picture for Twelve Monkeys


            	1997: Blockbuster Entertainment Awards: Favorite Supporting Actor, Science Fiction for Twelve Monkeys


            	1998: Rembrandt Awards: Best Actor for Seven Years in Tibet


            	2004: Teen Choice Awards: Choice Movie Actor, Drama/Action Adventure for Troy


            	2005: People's Choice Awards: Favorite Leading Man


            	2006: MTV Movie Awards: Best Fight Scene for Mr. & Mrs. Smith


            	2007: Venice Film Festival Volpi Cup best actor: Best Actor for The Assassination of Jesse James

          


          
            
              	Precededby

              Richard Gere and Cindy Crawford

              (as Sexiest Couple Alive in 1993)

              (no award given in 1994)


              	People's Sexiest Man Alive

              1995


              	Succeededby

              Denzel Washington
            


            
              	Precededby

              Richard Gere

              	People's Sexiest Man Alive

              2000


              	Succeededby

              Pierce Brosnan
            


            
              	Awards
            


            
              	Saturn Award
            


            
              	Precededby

              Gary Sinise

              for Forrest Gump

              	Best Supporting Actor - Motion Picture

              1995

              for Twelve Monkeys

              	Succeededby

              Brent Spiner

              for Star Trek: First Contact
            


            
              	Golden Globe Award
            


            
              	Precededby

              Martin Landau

              for Ed Wood

              	Best Supporting Actor - Motion Picture

              1996

              for Twelve Monkeys

              	Succeededby

              Edward Norton

              for Primal Fear
            


            
              	Venice Film Festival
            


            
              	Precededby

              Ben Affleck

              for Hollywoodland

              	Best Actor

              2007

              for The Assassination of Jesse James by the Coward Robert Ford

              	Succeededby

              TBD
            

          


          Awards nominations:


          
            	1995: Golden Globes: Best Performance by an Actor in a Motion Picture, Drama for Legends of the Fall


            	1995: Academy of Science Fiction, Fantasy & Horror Films: Best Actor for Interview with the Vampire: The Vampire Chronicles


            	1996: Academy Awards: Best Actor in a Supporting Role for Twelve Monkeys


            	1995: MTV Movie Awards: Best On-Screen Duo for Interview with the Vampire: The Vampire Chronicles


            	1996: MTV Movie Awards: Best Male Performance for Twelve Monkeys


            	1996: MTV Movie Awards: Best On-Screen Duo for Se7en


            	2000: Blockbuster Entertainment Awards: Favorite Action Team for Fight Club


            	2001: Golden Satellite Awards: Best Performance by an Actor in a Supporting Role, Comedy or Musical for Snatch


            	2001: Teen Choice Awards: Choice Chemistry for The Mexican


            	2002: Emmy Awards: Outstanding Guest Actor in a Comedy Series for Friends (" The One with the Rumor")


            	2002: MTV Movie Awards: Best On-Screen Team for Ocean's Eleven


            	2004: Kids' Choice Awards: Favorite Voice from an Animated Movie for Sinbad: Legend of the Seven Seas


            	2005: Broadcast Film Critics Association Awards: Best Acting Ensemble for Ocean's Twelve


            	2006: MTV Movie Awards: Best On-Screen Kiss for Mr. and Mrs. Smith


            	2007: Golden Globes: Best Performance by an Actor in a Supporting Role in a Motion Picture for Babel

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Brad_Pitt"
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          Brahman (nominative brahma ब्रह्म) is the concept of the supreme spirit found in Hinduism. Brahman is the unchanging, infinite, immanent, and transcendent reality which is the Divine Ground of all matter, energy, time, space, being, and everything beyond in this Universe. The nature of Brahman is described as transpersonal, personal and impersonal by different philosophical schools. In the Rig Veda, Brahman gives rise to the primordial being Hiranyagarbha that is equated with the creator God Brahmā. The trimurti can thus be considered a personification of hiranyagarbha as the active principle behind the phenomena of the universe. The seers who inspired the composition of the Upanisads asserted that the liberated soul ( jivanmukta) has realized his identity with Brahman as his true self (see Atman (Hinduism)).


          The word "Brahman" is derived from the verb brh (Sanskrit:to grow), and connotes greatness. The Mundaka Upanishad says:


          
            Om- That supreme Brahman is infinite, and this conditioned Brahman is infinite. The infinite proceeds from infinite. Then through knowledge, realizing the infinitude of the infinite, it remains as infinite alone.

          


          


          Conceptualization


          This Supreme Cosmic Spirit or Absolute Reality called Brahman (not to be confused with the creator God Brahmā) is said to be eternal, genderless, omnipotent, omniscient, and omnipresent, and ultimately indescribable in the human language. It can be at best described as infinite Being, infinite Consciousness and infinite Bliss. Brahman is regarded as the source and essence of the material universe. It is pure being. Brahman manifests as Hiranyagarbha, the "world soul", which also can take many forms or manifestations of the thousands of gods. It was deemed a singular substrate from which all that is arises, and debuts with this verse:


          
            "Great indeed are the devas who have sprung out of Brahman."  Atharva Veda

          


          Essentially, it is also beyond being and non-being alike, and thus does not quite fit with the usual connotations of the word God and even the concept of monism. For this reason, some authors use the word 'Godhead' for Brahman, to distinguish it from the usual usage of the word 'God'. It is said that Brahman cannot be known by material means, that we cannot be made conscious of it, because Brahman is our very consciousness. Brahman (Ryke) is also not restricted to the usual dimensional perspectives of being, and thus enlightenment, moksha, yoga, samadhi, nirvana, etc. do not merely mean to know Brahman, but to realise one's 'brahman-hood', to actually realise that one is and always was of Brahman nature. This is perhaps similar or identical with Buddha Nature. Indeed, closely related to the Self concept of Brahman is the idea that it is synonymous with jiva-atma, or individual souls, our atman (or soul) being readily identifiable with the greater soul of Brahman.


          The Advaitic tradition rejects the above notion of an evolving definition of Brahman. It considers the Vedas to be eternal, timeless and contemporaneous with Brahman. In this tradition, the Vedas were handed down generations by vocal memorizations. Written texts of the Vedas are a relatively recent phenomenon.


          Connected with the ritual of pre-Vedantic Hinduism, Brahman signified the power to grow, the expansive and self-altering process of ritual and sacrifice, often visually realised in the sputtering of flames as they received the all important ghee (clarified butter) and rose in concert with the mantras of the Vedas. Brahmin came to refer to the highest of the four castes, the Brahmins, who by virtue of their purity and priesthood are held to have such powers.


          It is the first instance of monism in organized religion. Hinduism remains the only religion with this concept. To call this concept 'God' would be imprecise. The closest interpretation of the term can be found in the Taittariya Upanishad (II.1) where Brahman is described in the following manner: satyam jnanam anantam brahman - "Brahman is of the nature of truth, knowledge and infinity". Thus, Brahman is the origin and end of all things, material or otherwise. Brahman is the root source and Divine Ground of everything that exists, and does not exist in Hinduism. It is defined as unknowable and Satchitananda (Truth-Consciousness-Bliss). Since it is eternal and infinite, it comprises the only truth. The goal of Hinduism, through the various yogas, is to realize that the soul ( Atman) is actually nothing but Brahman. The Hindu pantheon of gods is said, in the Vedas and Upanishads, to be only higher manifestations of Brahman. For this reason, "ekam sat" (all is one), and all is Brahman. This explains the Hindu view that "All paths lead to the one Brahman, though many sages [and religions] call him different things."


          Several mahā-vākyas, or great sayings, indicate what the principle of Brahman is:


          
            
              	prajnānam brahma

              	

              	"Brahman is knowledge"
            


            
              	ayam ātmā brahma

              	

              	"The Self (or the Soul) is Brahman "
            


            
              	aham brahmāsmi

              	

              	"I am Brahman"
            


            
              	tat tvam asi

              	

              	"Thou are that"
            


            
              	sarvam khalv idam brahma

              	

              	"All this that we see in the world is Brahman",
            


            
              	sachchidānanda brahma

              	

              	"Brahman is existence, consciousness, and bliss".
            

          


          Another way to describe Brahman, as mentioned in the Brihadaranyaka Upanisad, is to say, "Brahman is not this.. Brahman is not that.." Until everything in the infinite universe has been eliminated and only Brahman remains -- implying that indeed Brahman in infinite set universes is the empty set. This is often paraphrased as "everything is true of the elements of the empty set." Thus all and none in one that is not but still is everywhere and nowhere in particular.


          In terms of astronomical or quantum universes it is referred to as Vacuum -- ever present surrounding all, always within you as it is without you.


          


          Etymology


          Sanskrit brhman (an n-stem, nominative brhmā) is from a root bṛh " to swell, grow, enlarge". brahmn is a masculine derivation of brhman, denoting a person associated with brhman. The further origin of bṛh is unclear. Bragi. Some, including Georges Dumzil, have said that the Latin word flāmen "priest" may also be cognate.


          


          Semantics and pronunciation


          
            	Here the underlined vowels carry the Vedic Sanskrit udātta pitch accent. It is usual to use an acute accent symbol for this purpose.

          


          In Vedic Sanskrit:-


          
            	brahma (ब्रह्म) (nominative singular), brahman (ब्रह्मन्) (stem)(neuter gender) means "growth", "development", "swelling"; and then "pious utterance", "worship", perhaps via the idea of saying during prayers and ceremonies that God or the deities are great. Later it came to mean the Supreme Cosmic Spirit.


            	brahmā (nom.sg.), brahman (stem) ( masculine gender) means "priest" (compare Latin flamen = "priest"). But in this sense, the neuter form's plural Brahmāņi was also used. See Vedic priest.

          


          In later Sanskrit usage:-


          
            	brahma (nominative singular), brahman (stem) (neuter gender) means the concept of the Supreme transcendent and immanent Reality or the One Godhead or Cosmic Spirit in Hinduism; the concept is central to Hindu philosophy, especially Vedanta; this is discussed below. Also note that the word Brahman in this sense is exceptionally treated as masculine (see the Merrill-Webster Sanskrit Dictionary). It is called "the Brahman" in English.


            	Brahmā (ब्रह्मा) (nom.sg.), Brahman (ब्रह्मन्) (stem) ( masculine gender), means the deity or deva Prajāpati Brahmā. He is one of the members of the Hindu trinity and associated with creation, but does not have a cult in present day India.

          


          One must not confuse these with:


          
            	A brāhmaņa (ब्राह्मण, masc., pronounced as /br:h mə Ņə/ - the N being retroflex), (which literally means "pertaining to prayer") is a prose commentary on the Vedic mantrasan integral part of the Vedic literature.


            	A brāhmaņa (masc., same pronunciation as above), is a member of the Hindu priestly caste; in this usage the word is usually rendered in English as " Brahmin". This usage is also found in the Atharva Veda.


            	Ishvara, or the Supreme God (lit., Supreme Lord), which may be completely identified with the Supreme Truth Brahman, as by the Dvaita philosophy, or partially as a worldly manifestation of the Brahman having (positive) attributes.


            	Devas, the celestial beings of Hinduism, which may be regarded as deities, demi-gods, spirits or angels. In Vedic Hinduism, there were 33 devas, which later became exaggerated to 330 million devas. In fact, all the devas are themselves regarded as more mundane manifestations of the One and the Supreme Brahman, for devotional worship. The Hindus do not literally worship 330 million separate gods. The Sanskrit word for "ten million" also means "group", and "330 million devas" originally meant "33 types of divine manifestation".

          


          Brahm is sometimes found as a variant form of Brahma or Brahman.


          In Hindi, one might find Brahma as being pronounced as /brəm hə/, and consequently BrāhmaNa as /br:m həN/.


          


          Brahman and Atman


          Philosopher mystics of the Upanishads identify Brahman, the world soul, with Atman, the inner essence of the human being also known as "Micro-soul-spark" of Brahman. The Ultimate Truth is expressed as Nirguna Brahman, or lord of all "Gods". Nirguna means "formless", "attributeless", mega-soul also known as. "spirit" only. While Advaita philosophy considers Brahman to be without any form, qualities, or attributes, Dvaita philosophy understands nir- guna as without material form or without bad qualities.


          In Dvaita, Vishnu is Brahman since the followers stress a personal God. Advaita, on the other hand, considers all personal forms of God including Vishnu and Shiva as different aspects of God in personal form or God with attributes, Saguna Brahman.


          According to some, God's energy is personified as Devi, the Divine Father. For Vaishnavites who follow Ramunjacharaya's philosophy, Devi is Lakshmi, who is the AFTher of all and who pleads with Vishnu for mankind who is entrenched in sin. For Gaudiya Vaishnavas he is Radha. For Shaivites, Devi is Parvati. For Shaktas, who worship Devi, Devi is the personal form of God to attain the impersonal Absolute, God. For them, Shiva is personified as God without attributes. See this Hinduism Today article.


          The phrase that is seen to be the only possible (and still thoroughly inadequate) description of Brahman that humans, with limited minds and being, can entertain is the Sanskrit word Sacchidānanda, which is combined from sat-chit-ānanda, meaning "being - consciousness - bliss".


          In Mandukya Upanishad Brahman and Atman are defined as the same:


          
            सर्वं ह्येतद् ब्रह्मायमात्मा ब्रह्म सोयमात्मा चतुष्पात्

            sarvam hyetad brahmāyamātmā brahma soyamātmā chatushpāt - Mandukya Upanishad, verse-2

          


          
            	Translation:-

          


          
            sarvam (सर्वम्)- whole/all/everything; hi (हि)- really/surely/indeed; etad (एतद्)- this here/this; brahma (ब्रह्म)- Brahma/Brahman; ayam (अयम्)- this/here; ātmā(आत्मा)- atma/atman; sah(सः)- he; ayam (अयम्)- this/here; chatus(चतुस्)- four/quadruple; pāt(पात्)- step/foot/quarter

          


          
            	With the sandhi expanded:-

          


          
            सर्वम् हि एतद् ब्रह्म अयम् आत्मा ब्रह्म सः अयम् आत्मा चतुस पात्

            sarvam hi etad brahma ayam ātmā brahm sah ayam ātmā chatus paat

          


          
            	Simple meaning:-

          


          
            All indeed is this Brahman; He is Atman; He has four steps/quarters.

          


          


          Brahma in earliest Buddhism


          The importance of Brahma/Brahman to the Buddhism of Shakyamuni Buddha is evident in the Brahmavihara (Sanskrit: catvāri brahma-vihārāḥ).


          It has been asserted by current secular Buddhism, that Buddhism knows only of the gods (Brahma) and nothing of the Godhead/Absolute/Agathon Brahman. In actuality there can be doubt that in the grammatically ambitious _expression Brahmabhuto (attano) which describes the condition of those who are wholly liberated, that it is Brahman (the Absolute) and not Brahma (deva, or mere god) that is in the text and must be read; for it is by Brahman that one who is wholly awake has become.


          The highest appellation in Buddhist Nikayan sutra is Brahambhutena attano [MN 1.341] The Soul is having become Brahman; absolutely equivalent to Tat tvam asi (That/Brahman, thou art). For the Buddha himself is = Brahmabhuto (Become That, Brahman). For (1) the comparatively limited knowledge of a Brahma is repeatedly emphasized, and (2) Brahmas are accordingly the Buddhas pupils, not he theirs [S 1.141-145; Mil 75-76], (3) The Buddha had already been in previous births a Brahma (god) and a Mahabrahma [AN 4.88] hence it is meaningless and absurd in the equation to say Brahmabhuto=Buddho [AN 5.22; DN 3.84; It 57 etc.], to assume that Brahman= Brahma (god) and that (4) the Buddha is explicitly much more than a Mahabrahma" [DhA 2.60].


          
            	[DN 3.84] "The Tathagata means 'the body of Brahman', 'become Brahman'." (this passage also proves [from earlier context] that Brahma (god/s) is utterly different than the word Brahman).


            	[DN 1.249]  I teach the way to the union with Brahman, I know the way to the supreme union with Brahman, and the path and means leading to Brahman, whereby the world of Brahman may be gained.


            	[DN 1.248] all the peoples say that Gotama is the supreme teacher of the way leading to the Union with Brahman!


            	[3.646 Pat-Att.] To have become Brahman [is the meaning of] Brahmabhuto.


            	[Atthakanipata-Att. 5.72] To become Brahman is to become highest Svabhava (Self-nature).


            	[It 57] Become-Brahman is the meaning of Tathagata.


            	[SN 3.83] Without taints, it meant Become-Brahman.


            	[SN 5.5] The Aryan Eightfold Path is the designation for Brahmayana (path to Brahman).


            	[MN 1.341] The Soul is having become Brahman.


            	[SN 4.117] "Found the ancient path leading to Brahman."

          


          


          Enlightenment and Brahman


          While Brahman lies behind the sum total of the objective universe, some human minds boggle at any attempt to explain it with only the tools provided by reason. Brahman is beyond the senses, beyond the mind, beyond intelligence, beyond imagination. Indeed, the highest idea is that Brahman is beyond both existence and non-existence, transcending and including time, causation and space, and thus can never be known in the same material sense as one traditionally 'understands' a given concept or object.


          Imagine a person who is blind from birth and has not seen anything. Is it possible for us to explain to him what light is like? Is any amount of thinking or reasoning on his part ever going to make him understand the sensation of light? In a similar fashion the idea of Brahman cannot be explained or understood through material reasoning or any form of human communication. Brahman is like light; those who can sense it cannot explain or argue with those who have never sensed it.


          Brahman is considered the all pervading consciousness which is the basis of all the animate and inanimate entities and material. (brahmano hi pratisthaham, Bhagavad Gita 14.27)


          


          Advaita concept


          The universe is not just conscious, but it is consciousness, and this consciousness is Brahman. Human consciousness has forgotten its identity, that of Brahman, as if a drop of water from a vast ocean thought itself separate, and that the only path to merge back into that Brahman or supreme consciousness is through the paths of devotion, moral living, following the eight-fold path of Ashtanga Yoga meditation, often expressed in various systems of spiritual practices known as yogas.


          If one seeks Brahman via true knowledge, Atman seeks truth and accepts it no matter what it is. Atman accepts all truths of the self/ego, and thus is able to accept the fact that it is not separate from its surroundings. Then Atman is permanently absorbed into Brahman and become one and the same with it. This is how one forever escapes rebirth.


          In Advaita Vedanta, Brahman is without attributes and strictly impersonal. It can be best described as infinite Being, infinite Consciousness and infinite Bliss. It is pure knowledge itself, similar to a source of infinite radiance. Since the Advaitins regard Brahman to be the Ultimate Truth, so in comparison to Brahman, every other thing, including the material world, its distinctness, the individuality of the living creatures and even Ishvara (the Supreme Lord) itself are all untrue. Brahman is the effulgent cause of everything that exists and can possibly exist. Since it is beyond human comprehension, it is without any attributes, for assigning attributes to it would be distorting the true nature of Brahman. Advaitins believe in the existence of both Saguna Brahman and Nirguna Brahman, however they consider Nirguna Brahman to be the absolute supreme truth.


          When man tries to know the attributeless Brahman with his mind, under the influence of an illusionary power of Brahman called Maya, Brahman becomes God ( Ishvara). God is Brahman under Maya. The material world also appears as such due to Maya. God is Saguna Brahman, or Brahman with attributes. He is omniscient, omnipresent, incorporeal, independent, Creator of the world, its ruler and also destroyer. He is eternal and unchangeable. He is both immanent and transcedent, as well as full of love and justice. He may be even regarded to have a personality. He is the subject of worship. He is the basis of morality and giver of the fruits of one's Karma. He rules the world with his Maya. However, while God is the Lord of Maya and she (ie, Maya) is always under his control, living beings (jīva, in the sense of humans) are the servants of Maya (in the form of ignorance). This ignorance is the cause of all material experiences in the mortal world. While God is Infinite Bliss, humans, under the influence of Maya consider themselves limited by the body and the material, observable world. This misperception of Brahman as the observed Universe results in human emotions such as happiness, sadness, anger and fear. The Ultimate reality remains Brahman and nothing else. The Advaita equation is simple. It is due to Maya that the one single Atman (the individual soul) appears to the people as many Atmans, each in a single body. Once the curtain of maya is lifted, the Atman is exactly equal to the Brahman. Thus, due to true knowledge, an individual loses the sense of ego (Aham-kara) and achieves liberation, or Moksha. Also see Advaita Vedanta.


          In Bhagavad Gita, the term Iswara is used to explain Nirguna Brahman, and the term Brahma for Saguna Brahman:


          paramam aksharam brahma uchyathe [Bhagavad Gita, chapter 8, verse 3]


          The great akshara is said to be Brahma.


          yasmad ksharamatheethohaksharadapichothama: athohasmi loke vede cha pradhitha: purushothama: [Bhagavad Gita, chapter 15, verse 18]


          I (Iswara) am beyond kshara (perishable world), and also greater than the akshara(Brahma). So in the world, I am denoted as purushothama in the Vedas.


          brahmano hi prathishtahamamrithasyavyayasya cha sashwathasya cha dharmasya sukhasyaikanthikasya cha [Bhagavad Gita, chapter 14, verse 27]


          I (Iswara) am the basis or seat of the imperishable Brahma, the everlasting dharma (course of right action), and definitely of all joy.


          bahyasparsheshwasakthathma vindathyathmani yathsukham sa brahmayogayukthathma sukhamakshayamasnuthe [Bhagavad Gita, Chapter 5, verse 21]


          Similar to a person who is not attached to outside pleasures but enjoys happiness in the Athma (Soul or God within), the person who perceives Brahma (the Cosmic Body) in and as every body or thing feels everlasting joy.


          "Satchidananda Brahma" underlines this concept, meaning pure, true happiness of mind is Brahma.


          


          VisishtAdvaita


          The concept of Brahman in VisishtAdvaita consists of an inseparable triad of Ishwara-Chit-Achit. Ishwara, the Supreme Self (ParamAtman)is the indwelling spirit (Antaryami) in all. Both the Chit (sentient objects) and Achit (insentient object) entities are pervaded and permeated by Ishwara.


          The key identifier of Brahman in VisishtAdvaita is as the Antaryami (i.e. the In-dwelling spirit in all there is). The relationship between Ishwara-Chit-Achit is understood by two ideas.


          1. The Sarira-Sariri Concept


          Ishwara has the Chit (JIvAtman) and Achit (Prakriti, Jagat) entities for his body and being the Supreme Self, exercises complete control over it.


          2. Substance-Attribute Concept


          Ishwara is the substance and the Jiva and Prakriti are his modes (or) attributes. An attribute cannot have an existence independent of an underlying substance. The substance-attribute idea establishes an uninterrupted, non-reciprocal relationship between Ishwara and two modes


          


          Dvaita


          Vedanta Sutra 3.2.23 states, "The form of Brahman is unmanifest, so the scriptures say" (tat avyaktam aha). The next sutra adds, "But even the form of Brahman becomes directly visible to one who worships devoutly - so teach the scriptures" (api samradhane pratyaksa anumanabhyam).


          Dvaita schools argue against the Advaita idea that upon attaining liberation one realizes that God is formless since this idea is contradicted by Vedanta Sutra 3.2.16: "The scriptures declare that the form of the Supreme consists of the very essence of His Self" (aha ca tanmatram). And furthermore Vedanta Sutra 3.3.36 asserts that within the realm of Brahman the devotees see other divine manifestations which appear even as physical objects in a city (antara bhuta gramavat svatmanah).


          They identify the personal form of God indicated here as the transcendental form of Vishnu or Krishna (see Vaishnavism). The brahma-pura (city within Brahman) is identified as the divine realm of Vishnu known as Vaikuntha. This conclusion is corroborated by the Bhagavata Purana, written by Vyasa as his own "natural commentary" on Vedanta-sutra. The first verse of Bhagavata Purana begins with the phrase "I offer my respectful obeisances to Bhagavan Vasudeva, the source of everything" (om namo bhagavate vasudevaya janmadyasya yatah). Vyasa employs the words "janmadyasya yatah", which comprise the second sutra of the Vedanta Sutra, in the first verse of the Bhagavata Purana to establish that Krishna is Brahman, the Absolute Truth. This is clear testimony of the author's own conclusion about the ultimate goal of all Vedic knowledge.
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          The Brahmaputra, also called Tsangpo-Brahmaputra, is a trans-boundary river and one of the major rivers of Asia.


          From its origin in southwestern Tibet as the Yarlung Tsangpo River, it flows across southern Tibet to break through the Himalayas in great gorges and into Arunachal Pradesh where it is known as Dihang. It flows southwest through the Assam Valley as Brahmaputra and south through Bangladesh as the Jamuna. There it merges with the Ganga to form a vast delta. About 1,800 mi (2,900 km) long, the river is an important source for irrigation and transportation. Its upper course was long unknown, and its identity with the Yarlung Tsangpo was only established by exploration in 1884-86. This river is often called Tsangpo-Brahmaputra river. In Bangladesh the river merges with the Ganga and splits into two the Hugli and Padma River.When it merges with the Ganges it forms the world's largest delta the Sunderbans.The Sunderbans is known for Tigers and mangrooves. While most Indian and Bangladeshi rivers bear female names, this river has a rare male name, as it means "son of Brahma" in Sanskrit (putra means "son").


          The Brahmaputra is navigable for most of its length. The lower reaches are sacred to Hindus. The river is prone to catastrophic flooding in spring when the Himalayan snows melt. It is also one of the few rivers in the world that exhibit a tidal bore.


          


          River course


          


          Tibet


          The Yarlung Tsangpo originates in the Jima Yangzong glacier near Mount Kailash in the northern Himalayas. It then flows east for about 1700 km, at an average height of 4000 m, and is thus the highest of the major rivers in the world. At its easternmost point, it bends around Mt. Namcha Barwa, and forms the Yarlung Tsangpo Canyon which is considered the deepest in the world.


          


          India


          As the river enters Arunachal Pradesh, it is called Siang and makes a very rapid descend from its original height in Tibet, and finally appears in the plains, where it is called Dihang. It flows for about 35 km and is joined by two other major rivers: Dibang and Lohit. From this point of confluence, the river becomes very wide and is called Brahmaputra. It is joined in Sonitpur District by the Jia Bhoreli (named the Kameng River where it flows from Arunachal Pradesh) and flows through the entire stretch of Assam. In Assam the river is sometimes as wide as 10 km. Between Dibrugarh and Lakhimpur districts the river divides into two channels---the northern Kherkutia channel and the southern Brahmaputra channel. The two channels join again about 100 km downstream forming the Majuli island. At Guwahati near the ancient pilgrimage centre of Hajo, the Brahmaputra cuts through the rocks of the Shillong Plateau, and is at its narrowest at 1 km bank-to-bank. Because the Brahmaputra is the narrowest at this point the Battle of Saraighat was fought here. The first rail-cum-road bridge across the Brahmaputra was opened to traffic in April 1962 at Saraighat.


          The old Sanskrit name for the river is Lauhitya and the local name in Assam is Luit. The native inhabitants, i.e., the Bodos called the river Bhullam-buthur, which means 'making a gurgling sound', later Sanskritized into Brahmaputra.


          When compared to the other major rivers in India, the Brahmaputra is less polluted but it has its own problems: petroleum refining units contribute most of the industrial pollution load into the basin along with other medium and small industries. The main problem facing the river basin is that of constant flooding. Floods have been occurring more often in recent years with deforestation, and other human activities being the major causes.


          


          Bangladesh
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          In Bangladesh, the Brahmaputra splits into two branches: the much larger branch continues due south as the Jamuna (Jomuna) and flows into the Lower Ganges, locally called Padma (Pdda), while the older branch curves southeast as the lower Brahmaputra (Bromhoputro) and flows into the Meghna. Both paths eventually reconverge near Chandpur in Bangladesh and flow out into the Bay of Bengal. However, the actual Brahmaputra river in Bangladesh passes through the Jamalpur and Mymensingh district. Fed by the waters of the Ganges and Brahmaputra, this river system forms the Ganges Delta, the largest river delta in the world.


          


          Flooding


          During the monsoon season (June-October), floods are a common occurrence. Deforestation in the Brahmaputra watershed has resulted in increased siltation levels, flash floods, and soil erosion in critical downstream habitat, such as the Kaziranga National Park in middle Assam. Occasionally, massive flooding causes huge losses to crops, life and property. Periodic flooding is a natural phonomenon which is ecologically important because it helps maintain the lowland grasslands and associated wildlife. Periodic floods also deposit fresh alluvium replenishing the fertile soil of the Brahmaputra River Valley. Thus flooding, agriculture, and agricultural practices are closely connected.


          


          Transportation and navigation


          Until Indian independence in 1947, the Brahmaputra was used as a major waterway. In the 1990s, the stretch between Sadiya and Dhubri in India was declared as National Waterway No.2., and it provides facilities for goods transportation. Recent years have seen a modest spurt in the growth of river cruises with the introduction of the cruise ship, "Charaidew", by Assam Bengal Navigation.
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          In animals, the brain is the control centre of the central nervous system, responsible for behaviour. In mammals, the brain is located in the head, protected by the skull and close to the primary sensory apparatus of vision, hearing, equilibrioception (balance), sense of taste, and olfaction (smell).


          While all vertebrates have a brain, most invertebrates have either a centralized brain or collections of individual ganglia. Some animals such as cnidarians and echinoderms do not have a centralized brain, and instead have a decentralized nervous system, while animals such as sponges lack both a brain and nervous system entirely.


          Brains can be extremely complex. For example, the human brain contains roughly 100billion neurons, linked with up to 10,000 connections each.


          


          History


          Early views on the function of the brain regarded it as little more than cranial stuffing. In Ancient Egypt, from the late Middle Kingdom onwards, in preparation for mummification, the brain was regularly removed, for it was the heart that was assumed to be the seat of intelligence. According to Herodotus, during the first step of mummification, "The most perfect practice is to extract as much of the brain as possible with an iron hook, and what the hook cannot reach is mixed with drugs." Over the next five-thousand years, this view came to be reversed; the brain is now known to be seat of intelligence, although idiomatic variations of the former remain, as in "memorizing something by heart".


          The first thoughts on the field of psychology came from ancient philosophers, such as Aristotle. As thinkers became more in tune with biomedical research over time, as was the case with medieval psychologists such as Alhazen and Avicenna for example, the concepts of experimental psychology and clinical psychology began emerging. From that point, different branches of psychology emerged with different individuals creating new ideas, with modern psychologists such as Freud and Jung contributing to the field.


          


          Mind and brain


          The mind-body problem is one of the central problems in the history of philosophy. The brain is the physical and biological matter contained within the skull, responsible for electrochemical neuronal processes. The mind, in contrast, consists in mental attributes, such as beliefs, desires, perceptions, and so on. There are scientifically demonstrable correlations between mental events and neuronal events; the philosophical question is whether these phenomena are identical, at least partially distinct, or related in some other way.


          Philosophical positions on the mind-body problem fall into two main categories. The first category is dualism, according to which the mind exists independently of the brain. Dualist theories are further divided into substance dualism and property dualism. Ren Descartes is perhaps the most prominent substance dualist, while property dualism is more popular among contemporary dualists like David Chalmers. Dualism requires admitting non-physical substances or properties into ontology, which is in apparent conflict with the scientific world view. The second category is materialism, according to which mental phenomena are identical to neuronal phenomena. A third category of view, idealism, claims that only mental substances and phenomena exist. This view, most prominently held by 18th century Irish philosopher Bishop George Berkeley, has few contemporary adherents.


          


          Comparative anatomy
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          Three groups of animals have notably complex brains: the arthropods (insects, crustaceans, arachnids, and others), the cephalopods ( octopuses, squids, and similar mollusks), and the craniates (vertebrates and hagfish). The brain of arthropods and cephalopods arises from twin parallel nerve cords that extend through the body of the animal. Arthropods have a central brain with three divisions and large optical lobes behind each eye for visual processing.


          The brain of craniates develops from the anterior section of a single dorsal nerve cord, which later becomes the spinal cord. In craniates, the brain is protected by the bones of the skull.


          Mammals have a six-layered neocortex (or homotypic cortex, neopallium), in addition to having some parts of the brain that are allocortex. In mammals, increasing convolutions of the brain are characteristic of animals with more advanced brains. These convolutions provide a larger surface area for a greater number of neurons while keeping the volume of the brain compact enough to fit inside the skull. The folding allows more grey matter to fit into a smaller volume. The folds are called sulci, while the spaces between the folds are called gyri.


          In birds, the part of the brain that functionally corresponds to the neocortex is called nidopallium and derives from a different part of the brain. Some birds (like corvids and parrots), are thought by some to have high intelligence, but even in these, the brain region that forms the mammalian neocortex is in fact almost entirely absent. Thus the term Birdbrain.


          Although the general histology of the brain is similar from person to person, the structural anatomy can differ. Apart from the gross embryological divisions of the brain, the location of specific gyri and sulci, primary sensory regions, and other structures differs between species.


          


          Insects


          In insects, the brain has four parts, the optic lobes, the protocerebrum, the deutocerebrum, and the tritocerebrum. The optic lobes are behind each eye and process visual stimuli. The protocerebrum contains the mushroom bodies, which respond to smell, and the central body complex. In some species such as bees, the mushroom body receives input from the visual pathway as well. The deutocerebrum includes the antennal lobes, which are similar to the mammalian olfactory bulb, and the mechanosensory neuropils which receive information from touch receptors on the head and antennae. The antennal lobes of flies and moths are quite complex.


          


          Cephalopods


          In cephalopods, the brain has two regions: the supraesophageal mass and the subesophageal mass, separated by the esophagus. The supra- and subesophageal masses are connected to each other on either side of the esophagus by the basal lobes and the dorsal magnocellular lobes. The large optic lobes are sometimes not considered to be part of the brain, as they are anatomically separate and are joined to the brain by the optic stalks. However, the optic lobes perform much visual processing, and so functionally are part of the brain.


          


          Mammals and other vertebrates


          The telencephalon (cerebrum) is the largest region of the mammalian brain. This is the structure that is most easily visible in brain specimens, and is what most people associate with the "brain". In humans and several other animals, the fissures (sulci) and convolutions (gyri) give the brain a wrinkled appearance. In non-mammalian vertebrates with no cerebrum, the metencephalon is the highest centre in the brain. Because humans walk upright, there is a flexure, or bend, in the brain between the brain stem and the cerebrum. Other vertebrates do not have this flexure. Generally, comparing the locations of certain brain structures between humans and other vertebrates often reveals a number of differences.


          Behind (or in humans, below) the cerebrum is the cerebellum. The cerebellum is known to be involved in the control of movement, and is connected by thick white matter fibers (cerebellar peduncles) to the pons. The cerebrum has two cerebral hemispheres. The cerebellum also has hemispheres. The telencephalic hemispheres are connected by the corpus callosum, another large white matter tract. An outgrowth of the telencephalon called the olfactory bulb is a major structure in many animals, but in humans and other primates it is relatively small.


          Vertebrate nervous systems are distinguished by bilaterally symmetrical encephalization. Encephalization refers to the tendency for more complex organisms to gain larger brains through evolutionary time. Larger vertebrates develop a complex, layered and interconnected neuronal circuitry. In modern species most closely related to the first vertebrates, brains are covered with gray matter that has a three-layer structure (allocortex). Their brains also contain deep brain nuclei and fibre tracts forming the white matter. Most regions of the human cerebral cortex have six layers of neurons (neocortex).


          


          Vertebrate brain regions


          (See related article at List of regions in the human brain)
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          According to the hierarchy based on embryonic and evolutionary development, chordate brains are composed of the three regions that later develop into five total divisions:


          
            	Rhombencephalon (hindbrain)

              
                	Myelencephalon


                	Metencephalon

              

            


            	Mesencephalon (midbrain)


            	Prosencephalon (forebrain)

              
                	Diencephalon


                	Telencephalon

              

            

          


          The brain can also be classified according to function, including divisions such as:


          
            	Limbic system


            	Sensory systems

              
                	Visual system


                	Olfactory system


                	Gustatory system


                	Auditory system


                	Somatosensory system

              

            


            	Motor system


            	Associative areas

          


          In recent years it was realized that certain birds have developed high intelligence entirely convergently from mammals such as humans. Hence, the functional areas of the avian brain have been redefined by the Avian Brain Nomenclature Consortium. See also Bird intelligence.


          


          Humans
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          The structure of the human brain differs from that of other animals in several important ways. These differences allow for many abilities over and above those of other animals, such as advanced cognitive skills. Human encephalization is especially pronounced in the neocortex, the most complex part of the cerebral cortex. The proportion of the human brain that is devoted to the neocortexespecially to the prefrontal cortexis larger than in all other mammals (indeed larger than in all animals, although only in mammals has the neocortex evolved to fulfill this kind of function).


          Humans have unique neural capacities, but much of their brain structure is similar to that of other mammals. Basic systems that alert the nervous system to stimulus, that sense events in the environment, and monitor the condition of the body are similar to those of even non-mammalian vertebrates. The neural circuitry underlying human consciousness includes both the advanced neocortex and prototypical structures of the brainstem. The human brain also has a massive number of synaptic connections allowing for a great deal of parallel processing.


          The human brain is also the largest organ in the Nervous System.


          


          Neurobiology


          The brain is composed of two broad classes of cells, neurons and glia, both of which contain several different cell types which perform different functions. Interconnected neurons form neural networks (or neural ensembles). These networks are similar to man-made electrical circuits in that they contain circuit elements (neurons) connected by biological wires (nerve fibers). These do not form simple one-to-one electrical circuits like many man-made circuits, however. Typically neurons connect to at least a thousand other neurons. These highly specialized circuits make up systems which are the basis of perception, different types of action, and higher cognitive function.


          


          Structure
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          Neurons are the cells that convey information to other cells; these constitute the essential class of brain cells.


          In addition to neurons, the brain contains glial cells in a roughly 10:1 proportion to neurons. Glial cells ("glia" is Greek for glue) form a support system for neurons. They create the insulating myelin, provide structure to the neuronal network, manage waste, and clean up neurotransmitters. Most types of glia in the brain are present in the entire nervous system. Exceptions include the oligodendrocytes which myelinate neural axons (a role performed by Schwann cells in the peripheral nervous system). The myelin in the oligodendrocytes insulates the axons of some neurons. White matter in the brain is myelinated neurons, while grey matter contains mostly cell soma, dendrites, and unmyelinated portions of axons and glia. The space between neurons is filled with dendrites as well as unmyelinated segments of axons; this area is referred to as the neuropil.


          In mammals, the brain is surrounded by connective tissues called the meninges, a system of membranes that separate the skull from the brain. This three-layered covering is composed of (from the outside in) the dura mater, arachnoid mater, and pia mater. The arachnoid and pia are physically connected and thus often considered as a single layer, the pia-arachnoid. Below the arachnoid is the subarachnoid space which contains cerebrospinal fluid, a substance that protects the nervous system. Blood vessels enter the central nervous system through the perivascular space above the pia mater. The cells in the blood vessel walls are joined tightly, forming the blood-brain barrier which protects the brain from toxins that might enter through the blood.


          The brain is bathed in cerebrospinal fluid (CSF), which circulates between layers of the meninges and through cavities in the brain called ventricles. It is important both chemically for metabolism and mechanically for shock-prevention. For example, the human brain weighs about 1-1.5 kg or about 2-3 lb. The mass and density of the brain are such that it will begin to collapse under its own weight if unsupported by the CSF. The CSF allows the brain to float, easing the physical stress caused by the brains mass.


          


          Function


          Vertebrate brains receive signals through nerves arriving from the sensors of the organism. These signals are then processed throughout the central nervous system; reactions are formulated based upon reflex and learned experiences. A similarly extensive nerve network delivers signals from a brain to control important muscles throughout the body. Anatomically, the majority of afferent and efferent nerves (with the exception of the cranial nerves) are connected to the spinal cord, which then transfers the signals to and from the brain.


          Sensory input is processed by the brain to recognize danger, find food, identify potential mates, and perform more sophisticated functions. Visual, touch, and auditory sensory pathways of vertebrates are routed to specific nuclei of the thalamus and then to regions of the cerebral cortex that are specific to each sensory system, the visual system, the auditory system, and the somatosensory system. Olfactory pathways are routed to the olfactory bulb, then to various parts of the olfactory system. Taste is routed through the brainstem and then to other portions of the gustatory system.


          To control movement the brain has several parallel systems of muscle control. The motor system controls voluntary muscle movement, aided by the motor cortex, cerebellum, and the basal ganglia. The system eventually projects to the spinal cord and then out to the muscle effectors. Nuclei in the brain stem control many involuntary muscle functions such as heart rate and breathing. In addition, many automatic acts (simple reflexes, locomotion) can be controlled by the spinal cord alone.


          Brains also produce a portion of the body's hormones that can influence organs and glands elsewhere in a bodyconversely, brains also react to hormones produced elsewhere in the body. In mammals, the hormones that regulate hormone production throughout the body are produced in the brain by the structure called the pituitary gland.


          Evidence strongly suggests that developed brains derive consciousness from the complex interactions between the numerous systems within the brain. Cognitive processing in mammals occurs in the cerebral cortex but relies on midbrain and limbic functions as well. Among "younger" (in an evolutionary sense) vertebrates, advanced processing involves progressively rostral (forward) regions of the brain.


          Hormones, incoming sensory information, and cognitive processing performed by the brain determine the brain state. Stimulus from any source can trigger a general arousal process that focuses cortical operations to processing of the new information. This focusing of cognition is known as attention. Cognitive priorities are constantly shifted by a variety of factors such as hunger, fatigue, belief, unfamiliar information, or threat. The simplest dichotomy related to the processing of threats is the fight-or-flight response mediated by the amygdala and other limbic structures.


          


          Neurotransmitter systems


          Neurons expressing certain types of neurotransmitters sometimes form distinct systems, where activation of the system causes effects in large volumes of the brain, called volume transmission.


          The major neurotransmitter systems are the noradrenaline (norepinephrine) system, the dopamine system, the serotonin system and the cholinergic system.


          Drugs targeting the neurotransmitter of such systems affects the whole system, which explains the mode of action of many drugs;


          
            	Cocaine, for example, blocks the reuptake of dopamine, leaving these neurotransmitters in the synaptic gap longer.


            	Prozac is a selective serotonin reuptake inhibitor (SSRI), hence potentiating the effect of naturally released serotonin.


            	AMPT prevents the conversion of tyrosine to L-DOPA, the precursor to dopamine; reserpine prevents dopamine storage within vesicles; and deprenyl inhibits monoamine oxidase (MAO)-B and thus increases dopamine levels.

          


          Diseases may affect specific neurotransmitter systems. For example, Parkinson's disease is at least in part related to failure of dopaminergic cells in deep-brain nuclei, for example the substantia nigra. Treatments potentiating the effect of dopamine precursors have been proposed and effected, with moderate success.


          A brief comparison of the major neurotransmitter systems follows:


          
            
              Neurotransmitter systems
            

            
              	System

              	Origin

              	Effects
            


            
              	Noradrenaline system

              	locus coeruleus

              	
                
                  	arousal


                  	reward

                

              
            


            
              	lateral tegmental field
            


            
              	Dopamine system

              	
                dopamine pathways:

                
                  	mesocortical pathway


                  	mesolimbic pathway


                  	nigrostriatal pathway


                  	tuberoinfundibular pathway

                

              

              	motor system, reward, cognition, endocrine, nausea
            


            
              	Serotonin system

              	caudal dorsal raphe nucleus

              	Increase introversion, mood, satiety, body temperature and sleep, while decreasing nociception.
            


            
              	rostral dorsal raphe nucleus
            


            
              	Cholinergic system

              	pontomesencephalotegmental complex

              	
                
                  	learning


                  	short-term memory


                  	arousal


                  	reward

                

              
            


            
              	basal optic nucleus of Meynert
            


            
              	medial septal nucleus
            

          


          


          Origin


          Since even unicellular organisms can have, at least, photosensitive eyespots and react to tactile stimuli, it is hypothesized that sensory organs developed before the brain did. The brain is an information-processing organ and its evolution is dependent on the presence of information accessed into sensory organs, sensory input, and the need to process this information and transmit it.


          


          Pathology
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              A human brain showing frontotemporal lobar degeneration causing frontotemporal dementia.
            

          


          Clinically, death is defined as an absence of brain activity as measured by EEG. Injuries to the brain tend to affect large areas of the organ, sometimes causing major deficits in intelligence, memory, and movement. Head trauma caused, for example, by vehicle or industrial accidents, is a leading cause of death in youth and middle age. In many cases, more damage is caused by resultant edema than by the impact itself. Stroke, caused by the blockage or rupturing of blood vessels in the brain, is another major cause of death from brain damage.


          Other problems in the brain can be more accurately classified as diseases rather than injuries. Neurodegenerative diseases, such as Alzheimer's disease, Parkinson's disease, motor neurone disease, and Huntington's disease are caused by the gradual death of individual neurons, leading to decrements in movement control, memory, and cognition. Currently only the symptoms of these diseases can be treated. Mental illnesses, such as clinical depression, schizophrenia, bipolar disorder, and post-traumatic stress disorder are brain disorders that impact personality and, typically, other aspects of mental and somatic function. These disorders may be treated by psychiatric therapy, pharmaceutical intervention, or through a combination of treatments; therapeutic effectiveness varies significantly among individuals.


          Some infectious diseases affecting the brain are caused by viruses and bacteria. Infection of the meninges, the membrane that covers the brain, can lead to meningitis. Bovine spongiform encephalopathy (also known as mad cow disease), is deadly in cattle and humans and is linked to prions. Kuru is a similar prion-borne degenerative brain disease affecting humans. Both are linked to the ingestion of neural tissue, and may explain the tendency in some species to avoid cannibalism. Viral or bacterial causes have been reported in multiple sclerosis and Parkinson's disease, and are established causes of encephalopathy, and encephalomyelitis.


          Many brain disorders are congenital. Tay-Sachs disease, Fragile X syndrome, and Down syndrome are all linked to genetic and chromosomal errors. Many other syndromes, such as the intrinsic circadian rhythm disorders, are suspected to be congenital as well. Malfunctions in the embryonic development of the brain can be caused by genetic factors, drug use, nutritional deficiencies, and infectious diseases during pregnancy.


          Certain brain disorders are treated by brain neurosurgeons while others are treated by neurologists and psychiatrists.


          


          Study of the brain


          


          Fields of study


          Neuroscience seeks to understand the nervous system, including the brain, from a biological and computational perspective. Psychology seeks to understand behaviour and the brain. Neurology refers to the medical applications of neuroscience. The brain is also one of the most important organs studied in psychiatry, the branch of medicine which exists to study, prevent, and treat mental disorders. Cognitive science seeks to unify neuroscience and psychology with other fields that concern themselves with the brain, such as computer science ( artificial intelligence and similar fields) and philosophy.


          


          Methods of observation


          Each method for observing activity in the brain has its advantages and drawbacks.


          


          Electrophysiology


          Electrophysiology allows scientists to record the electrical activity of individual neurons or groups of neurons.


          


          EEG


          By placing electrodes on the scalp one can record the summed electrical activity of the cortex in a technique known as electroencephalography (EEG). EEG measures the mass changes in electrical current from the cerebral cortex, but can only detect changes over large areas of the brain with very little sub-cortical activity.


          


          MEG


          Apart from measuring the electric field around the skull it is possible to measure the magnetic field directly in a technique known as magnetoencephalography (MEG). This technique has the same temporal resolution as EEG but much better spatial resolution, although admittedly not as good as fMRI. The main advantage over fMRI is a direct relationship between neural activation and measurement.


          


          fMRI and PET
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              A scan of the brain using fMRI
            

          


          Functional magnetic resonance imaging (fMRI) measures changes in blood flow in the brain, but the activity of neurons is not directly measured, nor can it be distinguished whether this activity is inhibitory or excitatory. fMRI is a noninvasive, indirect method for measuring neural activity that is based on BOLD; Blood Oxygen Level Dependent changes. The changes in blood flow that occur in capillary beds in specific regions of the brain are thought to represent various neuronal activities ( metabolism of synaptic reuptake). Similarly, a positron emission tomography (PET), is able to monitor glucose and oxygen metabolism as well as neurotransmitter activity in different areas within the brain which can be correlated to the level of activity in that region.


          


          Behavioural


          Behavioural tests can measure symptoms of disease and mental performance, but can only provide indirect measurements of brain function and may not be practical in all animals. In humans however, a neurological exam can be done to determine the location of any trauma, lesion, or tumor within the brain, brain stem, or spinal cord.


          


          Anatomical


          Autopsy analysis of the brain allows for the study of anatomy and protein expression patterns, but is only possible after the human or animal is dead. Magnetic resonance imaging (MRI) can be used to study the anatomy of a living creature and is widely used in both research and medicine.


          


          Other studies


          Computer scientists have produced simulated " artificial neural networks" loosely based on the structure of neuron connections in the brain. Some artificial intelligence research seeks to replicate brain functionalthough not necessarily brain mechanismsbut as yet has been met with limited success.


          Creating algorithms to mimic a biological brain is very difficult because the brain is not a static arrangement of circuits, but a network of vastly interconnected neurons that are constantly changing their connectivity and sensitivity. More recent work in both neuroscience and artificial intelligence models the brain using the mathematical tools of chaos theory and dynamical systems. Current research has also focused on recreating the neural structure of the brain with the aim of producing human-like cognition and artificial intelligence.


          


          As food
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              Goat brain prior to being cooked
            

          


          Like most other internal organs, the brain can serve as nourishment. For example, in the Southern United States canned pork brain in gravy can be purchased for consumption as food. This form of brain is often fried with scrambled eggs to produce the famous " Eggs n' Brains". The brain of animals also features in French cuisine such as in the dish tte de veau, or head of calf. Although it sometimes consists only of the outer meat of the skull and jaw, the full meal includes the brain, tongue, and glands. Similar delicacies from around the world include Mexican tacos de sesos made with cattle brain as well as squirrel brain in the US South. The Anyang tribe of Cameroon practiced a tradition in which a new tribal chief would consume the brain of a hunted gorilla while another senior member of the tribe would eat the heart. Indonesian cuisine specialty in Minangkabau cuisine also served beef brain in a gravy coconut milk named gulai otak (beef brain curry). Roasted or fried goat brain is eaten in south India and some parts of north India. Norwegian cuisine includes smalahove where a singed lamb's head, including the brain, tongue and eye, serves two people.


          Consuming the brain and other nerve tissue of animals is not without risks. The first problem is that the makeup of the brain is 60% fat due to large quantities of myelin (which itself is 70% fat) insulating the axons of neurons. As an example, a 140 g can of "pork brains in milk gravy", a single serving, contains 3500 milligrams of cholesterol, 1170% of our recommended daily intake.


          Brain consumption can result in contracting fatal transmissible spongiform encephalopathies such as Variant Creutzfeldt-Jakob disease and other prion diseases in humans and mad cow disease in cattle. Another prion disease called kuru has been traced to a funerary ritual among the Fore people of Papua New Guinea in which those close to the dead would eat the brain of the deceased to create a sense of immortality. Some archaeological evidence suggests that the mourning rituals of European Neanderthals also involved the consumption of the brain. Because of the risk of being infected by prions one should always wear gloves when handling brains.


          It is also well-known in the hunting community that the brain of wild animals should not be consumed, due to the risk of chronic wasting disease. The brain is still useful to hunters, in that most animals have enough brain matter for use in the tanning of their own hides.


          


          Brain energy consumption
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              PET Image of the human brain showing energy consumption
            

          


          Although the brain represents only 2% of the body weight, it receives 15% of the cardiac output, 20% of total body oxygen consumption, and 25% of total body glucose utilization. The energy consumption for the brain to simply survive is 0.1 Calories per minute, while this value can be as high as 1.5 Calories per minute during crossword puzzle-solving. The demands of the brain limit its size in many species. Molossid bats and the Vespertilionid Nyctalus spp. have brains that have been reduced from the ancestral form to invest in wing-size for the sake of maneuverability. This contrasts with fruit bats, which require more advanced neural structures and do not pursue their prey.


          The brain most utilizes glucose for energy, but certain areas can use fatty acids. Although supply of glucose to the brain is generally plentiful, as the brain focuses on a specific task, it uses up the glucose in that particular area and makes the task harder to do. Studies have shown that glucose stores are available to a particular area of the brain for approximately 20 minutes. Deprivation of glucose to the brain, as can happen in hypoglycemia, can result in loss of consciousness. About half of the brain's energy is used up in cell-to-cell signalling, which represents about 10% of the body's entire energy supply.
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              wheat bran
            

          


          Bran is the hard outer layer of grain and consists of combined aleurone and pericarp. Along with germ, it is an integral part of whole grains, and is often produced as a by-product of milling in the production of refined grains. When bran is removed from grains, they lose a portion of their nutritional value. Bran is present in and may be milled from any cereal grain, including rice, wheat, maize, oats, and millet.


          Bran is particularly rich in dietary fibre, and omegas and contains significant quantitities of starch, protein, vitamins, and dietary minerals.


          Bran is often used to enrich breads (notably muffins) and breakfast cereals, especially for the benefit of those wishing to increase their intake of dietary fibre. Bran may also be used for pickling ( nukazuke), as in the tsukemono of Japan.


          Rice bran finds particularly many uses in Japan, where it is known as nuka (糠; ぬか). Besides using it for pickling, Japanese people also add it to the water when boiling bamboo shoots, and use it for dish washing. In Kitakyushu City, it is called Jinda and used for stewing fish, such as sardine.


          Rice bran is a by-product of the rice milling process, and it contains various antioxidants that impart beneficial effects on human health. It is well known that a major rice bran fraction contains 12%-13% oil and highly unsaponifiable components (4.3%). This fraction contains tocotrienol, gamma-oryzanol, and beta-sitosterol; all these constituents may contribute to the lowering of the plasma levels of the various parameters of the lipid profile. Rice bran also contains a high level of dietary fibers (beta-glucan, pectin, and gum). In addition, it also contains 4-hydroxy-3-methoxycinnamic acid (ferulic acid), which may also be a component of the structure of non-lignified cell walls.


          The high oil content of bran makes it subject to rancidification, one of the reasons that is often separated from the grain before storage or further processing. The bran itself can be heat-treated to increase its longevity.


          Bran oil may be also extracted for use by itself for industrial purposes (such as in the paint industry), or as a cooking oil, such as rice bran oil.


          In Romania, the fermented wheat bran is usually used when preparing sour soups, called borscht.
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          The Brandenburg concertos by Johann Sebastian Bach ( BWV 10461051, original title: Six Concerts Avec plusieurs Instruments) are a collection of six instrumental works presented by Bach to Christian Ludwig, margrave of Brandenburg- Schwedt, in 1721 (though probably composed earlier). They are widely regarded as among the finest musical compositions of the Baroque era.


          


          History


          The inscription of 24 March 1721 on the dedication manuscript to the Margrave, attests for the date of composition for the Brandenburg Concertos, but most likely they had been written over a number of years during Bach's tenure as Kapellmeister at Anhalt-Kthen and possibly even extending back to the period of his employment at Weimar (1708-17).
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              Christian Ludwig of Brandenburg-Schwedt (1710, Antoine Pesne)
            

          


          The dedication page Bach wrote for the collection indicates they are Concerts avec plusieurs instruments (Concertos with several instruments). Bach used the "widest spectrum of orchestral instruments... in daring combinations," as Christoph Wolff has commented. "Every one of the six concertos set a precedent in scoring, and every one was to remain without parallel." Heinrich Besseler has noted that the overall forces required (leaving aside the first concerto, which was rewritten for a special occasion) tallies exactly with the players Bach had at his disposal in Kthen


          Here is the first sentence of his dedication to Margrave Christian Ludwig of Brandenburg-Schwedt, its tone, if not its rather remarkable length, typical of dedications of the period:


          "As I had the good fortune a few years ago to be heard by Your Royal Highness, at Your Highness's commands, and as I noticed then that Your Highness took some pleasure in the little talents which Heaven has given me for Music, and as in taking Leave of Your Royal Highness, Your Highness deigned to honour me with the command to send Your Highness some pieces of my Composition: I have in accordance with Your Highness's most gracious orders taken the liberty of rendering my most humble duty to Your Royal Highness with the present Concertos, which I have adapted to several instruments; begging Your Highness most humbly not to judge their imperfection with the rigor of that discriminating and sensitive taste, which everyone knows Him to have for musical works, but rather to take into benign Consideration the profound respect and the most humble obedience which I thus attempt to show Him."


          Because King Frederick William I of Prussia was not a significant patron of the arts, Christian Ludwig seems to have lacked the musicians in his Berlin ensemble to perform the concertos. The full score was left unused in the Margrave's library until his death in 1734, when it was sold for 24 groschen (as of 2008, about US$22.00 of silver). The concertos were discovered in the archives of Brandenburg in the 19th century.


          In the modern era these works have been performed by orchestras with the string parts each played by a number of players, under the batons of, for example, Karl Richter and Herbert von Karajan. They have also been performed as chamber music, with one instrument per part, especially by (but not limited to) groups using baroque instruments and historically-informed techniques and practice.


          


          The individual concertos


          


          Brandenburg Concerto No. 1 in F major, BWV 1046


          Title on autograph score: Concerto 1mo  2 Corni di Caccia, 3 Hautb:  Bassono, Violino Piccolo concertato, 2 Violini, una Viola  Violoncello, col Basso Continuo.


          
            	Allegro


            	Adagio


            	Allegro


            	Menuet - Trio I - Menuet da capo - Polacca - Menuet da capo - Trio II - Menuet da capo

          


          Instrumentation: two corni da caccia, three oboes, bassoon, violino piccolo, and two violins, viola, cello, and basso continuo.


          This concerto is the only one in the collection with four movements. An earlier version (Sinfonia, BWV 1046a) which does not use the violino piccolo was used for the opening of cantata BWV 208. This version lacks the third movement entirely, and the Polacca from the final movement, leaving Menuet - Trio I - Menuet - Trio II - Menuet. The first movement can also be found as the sinfonia of the cantata BWV 52, Falsche Welt, dir trau ich nicht. The third movement was used as the opening chorus of cantata BWV 207.


          


          Brandenburg Concerto No. 2 in F major, BWV 1047


          Title on autograph score: Concerto 2do  1 Tromba, 1 Fiauto, 1 Hautbois, 1 Violino concertati,  2 Violini, 1 Viola  Violone in Ripieno col Violoncello  Basso per il Cembalo.


          
            	Allegro


            	Andante


            	Allegro assai

          


          Concertino: trumpet in F, recorder, oboe, violin


          Ripieno: two violins, viola, violone, and basso continuo (including harpsichord).


          This piece was almost certainly written with the court trumpeter in Cthen, Johann Ludwig Schreiber, in mind. The trumpet part is still considered one of the most difficult in the entire repertoire, played on either the natural or the modern valved trumpet.


          The trumpet does not play in the second movement, as is common practice in baroque era concerti due to the construction of the instrument, which allows the trumpet to play only in one key. Because concerti often move to a different key in the second movement, the trumpet is unable to play.


          This piece was also chosen to be the first on the list of songs to be played on the "golden record", a phonograph record containing a broad sample of planet Earth's common sounds, languages, and music. The record was sent into outer space with the Voyager probe launched September 5, 1977 in hopes that some intelligent extraterrestrial species might find and decode its contents.


          


          Brandenburg Concerto No. 3 in G major, BWV 1048


          Title on autograph score: Concerto 3zo a tre Violini, tre Viole,  tre Violoncelli col Basso per il Cembalo.


          
            	Allegro


            	Adagio


            	Allegro

          


          Instrumentation: three violins, three violas, three cellos, and basso continuo (including harpsichord).


          The second movement consists of a single measure with the two chords that make up a Phrygian mode cadence andalthough there is no direct evidence to support itit was likely that these chords are meant to surround or follow a cadenza improvised by a harpsichord or violin player. Modern performance approaches run a gamut from simply playing the cadence with minimal ornamentation (treating it as a sort of "musical semicolon"), to inserting movements from other works, to cadenzas varying in length from under a minute to over two minutes. Notably, Wendy Carlos's three electronic performances (from Switched-On Bach, Switched-On Brandenburgs, and Switched-On Bach 2000) have second movements that are completely different from each other.


          Occasionally, the third movement from Bach's "Sonata for Violin and Continuo in G , BWV. 1021" (marked Largo) is substituted for the second movement as it contains an identical Phrygian mode cadence as the closing chords. The Adagio from the Violin Sonata in G, BWV 1019a, has also been used.


          The outer movements use the ritornello form found in many instrumental and vocal works of the time. The first movement can also be found in reworked form as the sinfonia of the cantata BWV 174, "Ich liebe den Hchsten von ganzem Gemte", with the addition of three oboes and two horns.


          


          Brandenburg Concerto No. 4 in G major, BWV 1049


          Title on autograph score: Concerto 4ta  Violino Principale, due Fiauti d'Echo, due Violini, una Viola  Violone in Ripieno, Violoncello  Continuo.


          
            	Allegro


            	Andante


            	Presto

          


          Concertino: violin, two recorders


          Ripieno: two violins, viola, cello, violone and basso continuo


          The violin part in this concerto is extremely virtuosic in the first and third movements. In the second movement, the violin provides a bass when the concertino group plays unaccompanied.


          Bach adapted the 4th Brandenburg concerto as the last of his set of 6 harpsichord concertos, the concerto for harpsichord, two recorders and strings in F major, BWV 1057. As well as taking on most of the solo violin's role, the harpsichord also takes over some of the recorders' parts in the andante, plays a basso continuo role at times and occasionally adds a fourth contrapuntal part to an originally three-part texture (something which Bach occasionally did while improvising). The harpsichord concerto is thus more than a mere transcription.


          


          Brandenburg Concerto No. 5 in D major, BWV 1050


          Title on autograph score: Concerto 5to d une Traversiere, une Violino principale, une Violino  una Viola in ripieno, Violoncello, Violone  Cembalo concertato.


          
            	Allegro


            	Affettuoso


            	Allegro

          


          Concertino: harpsichord, violin, flute


          Ripieno: violin, viola, cello, violone, ( harpsichord).


          The harpsichord is both a concertino and a ripieno instrument: in the concertino passages the part is obbligato; in the ripieno passages it has a figured bass part and plays continuo.


          This concerto makes use of a popular chamber music ensemble of the time (flute, violin, and harpsichord), which Bach used on their own for the middle movement. It is believed that it was written in 1719, to show off a new harpsichord by Michael Mietke which Bach had brought back from Berlin for the Cthen court. It is also thought that Bach wrote it for a competition at Dresden with the French composer and organist Louis Marchand; in the central movement, Bach uses one of Marchand's themes. Marchand fled before the competition could take place, apparently scared off in the face of Bach's great reputation of virtuosity and improvisation.


          The concerto is well suited throughout to showing off the qualities of a fine harpsichord and the virtuosity of its player, but especially in the lengthy solo ' cadenza' to the first movement. It seems almost certain that Bach, considered a great organ and harpsichord virtuoso, was the harpsichord soloist at the premiere. Scholars have seen in this work the origins of the solo keyboard concerto; indeed it is said to be the first-ever example.


          An earlier version, BWV 1050a, has innumerable small differences from its later cousin, but only two main ones: there is no part for cello, and there is a shorter and less elaborate harpsichord cadenza in the first movement. (The cello part in BWV 1050, when it differs from the violone part, doubles the left hand of the harpsichord.)


          


          Brandenburg Concerto No. 6 in B flat major, BWV 1051


          Title on autograph score: Concerto 6to  due Viole da Braccio, due Viole da Gamba, Violoncello, Violone e Cembalo.


          
            	Allegro


            	Adagio ma non troppo


            	Allegro

          


          Instrumentation: two violas da braccio, two violas da gamba, cello, violone, and harpsichord


          The absence of violins is unusual. Viola da braccio means the normal viola, and is used here to distinguish it from the " viola da gamba". When the work was written in 1721, the viola da gamba was already an old-fashioned instrument: the strong supposition that one viola da gamba part was taken by his employer, Prince Leopold also points to a likely reason for the concerto's compositionLeopold wished to join his Kapellmeister playing music.


          The two violas start the first movement with a vigorous subject in close canon, and as the movement progresses, the other instruments are gradually drawn into the seemingly uninterrupted steady flow of melodic invention which shows the composer's mastery of polyphony. The two violas da gamba are silent in the second movement, leaving the texture of a trio sonata for two violas and continuo, although the cello has a decorated version of the continuo bass line. In the last movement, the spirit of the gigue underlies everything, as it did in the finale of the fifth concerto.


          


          Popular culture


          As with other familiar works of classical music, the Brandenburg concertos have repeatedly been mined for use in film scores and as theme music for television programs. The three movements of Concerto No. 3 were the featured tracks for the 1968 electronic music album, Switched-On Bach.


          The first movement of the second concerto is the first selection of music placed upon the Voyager Golden Record on the Voyager spacecraft. The third movement of the same concerto was also the theme for William F. Buckley's television talk show, Firing Line. The third concerto was used as the original theme of the BBC programme Antiques Roadshow. The first movement of the fifth concerto appeared in the soundtrack of the 1995 film The American President. The beginning of the third movement of the sixth concerto is the theme jingle for American Public Media. In 1968, progressive rock group The Nice adapted the third concerto into a piece of music entitled Brandenburger. Keith Emerson also used the sixth concerto for an instrumental solo in The Nice's adaptation of Bob Dylan's Country Pie. In 1999, the opening bars of Concerto #6 (last movement), were sampled by the hip-hop artists "Handsome Boy Modeling School" and are heard on their track "Look at this Face".


          In his 1987 novel, Dirk Gently's Holistic Detective Agency, Douglas Adams implies that the Brandenburg Concertos, and presumably all of Bach's work, were actually copied from the massive computer core of an alien satellite (this satellite was set to record every detail of the universe and convert it into a Symphony of Life over 4 billion years ago) by the title character and given to a little-known composer: J.S Bach.


          Brandenburg Concertos is also heard in an episode of the Fresh Prince of Bel-Air. As they listen to the piece during tea time, Uncle Phil, played by James Avery, comments to his daughter, Ashley, about the brilliance of the Brandenburg Concertos. Jazz, making his first appearance on the Fresh Prince of Bel-Air, rudely interrupts the piece and is subsequently thrown out of the house.


          Also Brandenburg Concerto No. 2, 1st Movement is featured in the 'X Files' Season 2, episode 1 'Little Green Men' and concerto number 4 is featured in 'Conduit' in the same series. Concerto No. 3, 1st Movement is used in the 1988 film Die Hard, during the scene where John McClane (played by Bruce Willis) first enters the office party taking place in the Nakatomi Plaza.


          In his 1962 novel Island, Aldous Huxley makes a reference to Concerto No. 4 when the novel's leading character, Will Farnaby, is given the moksha-medicine. The introduction to this piece of music assists him in his passage to enlightenment.
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                    2006 Superman Returns
                  

                

              
            

          


          Brandon Routh (born October 9, 1979) is an American actor and former fashion model. He grew up in Iowa before moving to Los Angeles to pursue an acting career, and subsequently appeared on several television series throughout the early 2000s. In 2005, he was cast as the title hero of the 2006 film Superman Returns.


          


          Biography


          


          Early life


          Routh, the third of four children, was born in Des Moines, Iowa to Katie, a teacher, and Ron Routh, a carpenter; both of his parents play music in their spare time and his sister, Sara Routh, is a singer. Routh's family, which is Methodist, has German, French, English, and Native American ancestry. Routh grew up in Norwalk, Iowa, which is located approximately 100 miles south of Woolstock, the hometown of George Reeves, the second actor to play Superman. During his childhood, Routh thought that a full-time acting career was unrealistic, citing his small-town background. In his spare time, he played the trumpet and the piano. Routh attended Norwalk High School, where he played sports and participated in music and theatre. He describes himself as a "momma's boy" and not "the most popular kid" during his school years. Routh has also noted that during his younger years, he was fond of the Superman films and comic books.


          Routh attended the University of Iowa for a year, aspiring to be a writer. During this time, he modelled and acted in order to earn his tuition fee. Routh has said that he was always told that he bore a physical resemblance to Christopher Reeve, who had previously portrayed Superman. His former manager signed him on because of the resemblance, telling him that he thought Routh would be cast as Superman if there was another film in the series.


          


          Early career


          In 1999, Routh left the University and moved to New York City and then Los Angeles, where he pursued a full-time acting career, first appearing as an extra in Christina Aguilera's music video for " What a Girl Wants". He was cast in his first major role in 1999, in an episode of the short-lived ABC television series, Odd Man Out. In 2000, he had a four-episode role on the third season of MTV's nighttime soap opera, Undressed. Routh subsequently appeared on the WB's Gilmore Girls (in a February 2001 episode, "Concert Interupptus", playing an attendee of a Bangles concert), and earned steady work on the soap opera One Life to Live, playing Seth Anderson from May 23, 2001 until April 17, 2002.


          Routh's later primetime credits include guest roles on CBS's Cold Case, NBC's Will & Grace and Fox's short-lived series, Oliver Beene. During this time, he worked as a bartender at a popular bowling alley in Hollywood, Lucky Strike Lanes, and shared an apartment with his sister.


          


          Superman role


          Prior to Routh's casting as Superman, Warner Bros. had spent over a decade developing a plan to relaunch the franchise, with possible stars including name actors Nicolas Cage (who had at one point signed on to the role), Josh Hartnett, Brendan Fraser, Paul Walker, James Marsden, Ashton Kutcher and planned directors including Tim Burton, Wolfgang Petersen, McG, Brett Ratner and Shekhar Kapur. When director Bryan Singer came aboard the project, however, he insisted that an unknown actor be cast in the part, in the tradition of the casting of the best-known film Superman, Christopher Reeve.


          Routh, then 24, had previously already auditioned for director McG and was spotted by Singer after he viewed Routh's videotaped audition. Singer, who since noted Routh as being the embodiment of "our collective memory of Superman", was impressed by his resemblance to the comic book icon and found the actor's humble Mid-western roots perfect for the role, as well as his "combination of vulnerability and confidence" that Singer said reminded him of Christopher Reeve. Singer decided to cast Routh after the two met on August 13, 2004, but did not tell Routh until two months later, when Routh's casting was announced in October 2004, making him an "instant celebrity". Before filming began, Routh bulked-up for the role, gaining 22 pounds to reach approximately 215 pounds. Filming for Superman Returns began in Sydney in February 2005. The film was released in the U.S. on June 28, 2006 and was a box-office success grossing $200 million in the US. Routh has already signed on to appear in two potential sequels to the film.


          Routh has commented that he feared his performance would too closely resemble that of Christopher Reeve. Routh has said that he hopes to "remind people of Christopher while at the same time making them feel like they're seeing a totally new Superman". Reviews of Routh's performance were generally positive, with Newsweek noting that he "effortlessly lays claim to the iconic role". On the other hand, film critic Roger Ebert noted that he thinks "Routh lacks charisma as Superman, and I suppose as Clark Kent, he isn't supposed to have any".


          At the 2006 Spike TV Awards, Brandon Routh won the award of "Best Superhero" as Superman in Superman Returns, beating out among others, Christian Bale as Batman and Hugh Jackman as Wolverine.


          A video interview with Routh talking about the Superman role with Scottish TV can be found here.


          


          Current projects


          After the release of Superman Returns, Routh signed on to play CIA agent John Clark in Without Remorse under the direction of John Singleton with a screenplay by Stuart Beattie. Routh would be the 3rd actor to portray the character after Willem Dafoe and Liev Schreiber. The film was intended for a late-2007/early-2008 release. However, Paramount Pictures recently put the film into turnaround. Routh's future participation on the project is unknown.


          In the meantime, Routh recently wrapped filming in the ensemble film Life is Hot in Cracktown and just began work on the independent drama Lie To Me co-starring his wife Courtney Ford.


          Filming will commence on the upcoming Superman sequel (rumored title: The Man of Steel) in March 2008 again under the direction of Bryan Singer. The film is scheduled for release Summer 2009.


          Routh also signed on to star in The Informers, a film based on the Bret Easton Ellis novel of the same name. He will join Kim Basinger, Ashley Olsen, and Billy Bob Thornton.


          He has also signed to play Dylan Dog in the 2008 film Dead of Night. The movie is based on the Italian comic series created by Tiziano Sclavi.


          


          Personal life


          On August 23, 2006, Brandon got engaged to his girlfriend of 2 1/2 years, actress Courtney Ford; the couple married on November 24, 2007 at the El Capitan Ranch in Santa Barbara. Among the guests were Kevin Spacey, Kate Bosworth, Ashley Olsen, and Winona Ryder.


          He has known actor Kal Penn, a co-star in Superman Returns, for several years during the time he lived in Los Angeles. Routh and Penn were both also featured in the The Lonely Island's Awesometown MTV pilot music video, The Avon Lady.


          Routh's sister, Sara, has a musical track entitled "You're Never Gone" on Sound of Superman, the companion soundtrack of the film.


          Routh is a fan and player of the video game World of Warcraft.


          Routh has endorsed Barack Obama in the Democratic presidential race and the general election.


          


          Filmography


          
            	Karla (2006)  Tim Peters


            	Denial (2006)  Man


            	Superman Returns (2006)  Superman/ Clark Kent)


            	Life is Hot in Cracktown (2008)  Sizemore


            	Lie To Me (2008)  James


            	The Informers (2008)  Jamie


            	Dead of Night (2008)  Dylan Dog


            	Superman: The Man of Steel (2009)  Superman/ Clark Kent

          


          


          Television


          
            	Odd Man Out (1999)...Connor Williams


            	Undressed (1999)...Wade


            	Gilmore Girls (2001)..."Hot" College Student


            	One Life To Live (2001-2002)...Seth Anderson


            	Port Charles (2001-2002)...Seth Anderson


            	General Hospital ( 2002-2003)...Seth Anderson


            	Cold Case (2003)...Young Henry Phillips


            	Will & Grace (2004)...Sebastian


            	Oliver Beene (2004)...Brian


            	The Batman ( 2006)... (voice) The Everywhere Man


            	Awesometown ( 2005)


            	After Midnight: Life Behind Bars ( 2006).... Willie Dawg Vaughn

          


          


          Video games


          
            	Superman Returns (2006) (voice) Superman/ Clark Kent

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Brandon_Routh"
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              	Nickname(s): Capital Federal, BSB
            


            
              	Motto: "Venturis ventis"(Latin)

              "To the coming winds"
            


            
              	
                
                  [image: Location of Bras�lia]
                
Location of Braslia
              
            


            
              	Coordinates:
            


            
              	Country
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              	Region

              	Central-West
            


            
              	State

              	[image: ] Brazilian Federal District
            


            
              	Founded

              	April 21, 1960
            


            
              	Government
            


            
              	- Governor

              	Jos Roberto Arruda ( Democrats)
            


            
              	Area
            


            
              	-Total

              	5,802km(2,204,2sqmi)
            


            
              	Elevation

              	1,172m (3,845ft)
            


            
              	Population (2008)
            


            
              	-Total

              	2,529,580
            


            
              	- Density

              	435,98/km(1,129,17/sqmi)
            


            
              	Time zone

              	UTC ( UTC-3)
            


            
              	Area code(s)

              	61
            


            
              	HDI (2000)

              	0.936  high
            


            
              	Website: Braslia, Federal District
            

          


          Braslia (IPA: [bɾaˈziliɐ]) is the capital of Brazil. It is coterminous with the Distrito Federal (Federal District) and borders the states of Gois and Minas Gerais. The city and the district are located in the Central-West region of the country, along a plateau known as Planalto Central. It has a population of about 2,455,903 as of the 2007 IBGE census, making it the fourth largest city in Brazil. It is listed as a World Heritage Site by UNESCO.


          As the national capital, Braslia is the seat of all three branches of the Brazilian government. The city also hosts the headquarters of many Brazilian companies such as the Bank of Brazil, Caixa Econmica Federal and Brasil Telecom. The city is a world reference for urban planning. The locating of residential buildings around expansive urban areas, of building the city around large avenues and dividing it into sectors, has sparked a debate and reflection on life in big cities in the 20th century. The citys planned design included specific areas for almost everything, including accommodation  Hotel Sectors North and South. However, new areas are now being developed as locations for hotels, such as the Hotels and Tourism Sector North, located on the shores of Lake Parano. Braslia offers modern and comfortable hotels, including hotels managed by international chains; but it also offers cozy and modest inns, B&Bs and hostels.


          The city was planned and developed in 1956 with Lcio Costa as the principal urban planner and Oscar Niemeyer as the principal architect. In 1960, it formally became Brazil's national capital. When seen from above, the city's shape resembles an airplane or a butterfly. The city is commonly referred to as Capital Federal, Capital da Esperana (which translates to Capital of Hope), or simply BSB. People from the city of Braslia are known as brasilienses or candangos.


          The Braslia International Airport is a major hub for the rest of the country, connecting the capital to all major Brazilian cities and many international destinations. It is the third most important airport of Brazil, considering passengers and airplane traffic.


          The city is home of University of Braslia.


          


          Background


          Braslia was built to be Brazil's new capital city. The idea was to transfer the federal capital of Brazil from the coast to the midwestern interior of the country. Previously the capital of Brazil was situated in Rio de Janeiro and before that in Salvador. By relocating the capital city to the interior, the government intended to help populate that area of the country. People from all over the country were hired to build the city, especially those from the Northeast region of Brazil. These workers would be known as candangos. Braslia is known, internationally, for having applied the principles established in the Athens Charter of 1933.


          


          History
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              Satellite photo of Braslia.
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              The Juscelino Kubitschek Memorial.
            

          


          President Juscelino Kubitschek ordered the construction of Braslia, fulfilling an article of the country's constitution stating that the capital should be moved from Rio de Janeiro to a place close to the centre of the country. Lcio Costa won a contest and was the main urban planner. Oscar Niemeyer, a close friend of Lcio, was the chief architect of most public buildings and Roberto Burle Marx was the landscape designer. Braslia was built in 41 months, from 1956 to April 21, 1960, when it was officially inaugurated.


          From 1763 to 1960, Rio de Janeiro was the capital of Brazil. At this time, resources tended to be centred in Brazil's southeast region near Rio de Janeiro. Braslias geographical central location made for a more regionally neutral federal capital.


          The concept of locating the capital in the centre of Brazil was first made in 1891 but was not defined until 1922.


          According to a legend, Italian saint Don Bosco in 1883 had a prophetic dream in which he described a futuristic city that roughly fitted Braslia's location. Today, in Braslia, there are many references to this educator who founded the Salesian order. One of the main churches in the city bears his name.


          Braslia is the result of a modern urban project designed by Lcio Costa. When seen from above, the citys pilot plan resembles the shape of an airplane  many prefer to refer to it as a bird with open wings , although the architects original urban concept pointed to the shape of a cross, to symbolize possession.


          The city also hosts a varied assortment of art works from artists like Bruno Giorgi, Alfredo Ceschiatti, Athos Bulco, Marianne Peretti, Alfredo Volpi, Di Cavalcanti, Victor Brecheret and Burle Marx, whose works have been integrated into the citys architecture, making it a unique landscape.


          As a venue for political events, music performances and movie festivals, Braslia is a cosmopolitan city, with around 90 embassies, a wide range of restaurants and complete infrastructure ready to host any kind of event. Not surprisingly, the city stands out as an important business tourism destination, which is an important part of the local economy, with dozens of hotels spread around the national capital.
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Panoramic picture of Braslia from the TV tower.
          


          


          Climate


          The national capitals climate is tropical savanna according to Kppen's classification, with seasons being defined according to the degree of humidity of the air: one season is dry and colder, while the other one is humid and warm. The average temperature is 20.5C (69F) September has the highest average maximum temperature, 28C (82.9F), and July has the lowest average maximum temperature, 25C (77.2F). The lowest minimum average temperature is in July, at 13C (55.2F) and the highest minimum average temperatures are during November and December, 18C (63.5F). Those, however, are monthly averages, temperatures sometimes fall outside of this range. The absolute minimum temperature recorded was 1.6C (34F) and the absolute maximum was 34.7C (94.46F).


          



          
            
              	Weather averages for Braslia
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec
            


            
              	Average high C (F)

              	26.9 (80)

              	26.7 (80)

              	27.1 (81)

              	26.6 (80)

              	25.7 (78)

              	25.2 (77)

              	25.1 (77)

              	27.3 (81)

              	28.3 (83)

              	27.5 (82)

              	26.6 (80)

              	26.2 (79)
            


            
              	Average low C (F)

              	17.4 (63)

              	17.4 (63)

              	17.5 (64)

              	16.8 (62)

              	15 (59)

              	13.3 (56)

              	12.9 (55)

              	14.6 (58)

              	16.0 (61)

              	17.4 (63)

              	17.5 (64)

              	17.5 (64)
            


            
              	Precipitation mm (inches)

              	241.4 (9.5)

              	214.7 (8.45)

              	188.9 (7.44)

              	123.8 (4.87)

              	39.3 (1.55)

              	8.8 (0.35)

              	11.8 (0.46)

              	12.8 (0.5)

              	51.9 (2.04)

              	172.1 (6.78)

              	238 (9.37)

              	248.6 (9.79)
            


            
              	Source: worldweather.org 2007-10-19
            

          


          


          World Heritage Site


          
            
              	Braslia*
            


            
              	UNESCO World Heritage Site
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                Braslia's Cathedral-Basilica of Our Lady Aparecida by Oscar Niemeyer

              
            


            
              	StateParty
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              	Type

              	Cultural
            


            
              	Criteria

              	i, iv
            


            
              	Reference

              	445
            


            
              	Region**

              	South America
            


            
              	Inscription history
            


            
              	Inscription

              	1987 (11th Session)
            


            
              	* Name as inscribed on World Heritage List.

              ** Region as classified by UNESCO.
            

          


          The Brazilian capital is the only city in the world built in the 20th century to be awarded (in 1987) the status of Historical and Cultural Heritage of Humanity by UNESCO, a specialized agency of the United Nations.


          


          Economy


          Braslia's economy is dominated by


          (a) services (91% of local GDP, according to the IBGE):


          
            	government (the public sector is by far the largest employer, accounting for around 40% of the city jobs. Government jobs include all levels, from the federal police to diplomacy, from the transportation bureau to the armed forces);


            	communications ( Brasil Telecom's HQ, public and private TV stations including regional offices of Globo, SBT, Rede Bandeirantes, Rede Record, RedeTV! and the main offices of TV cmara, TV Senado and TV Justia),


            	banking and finance (headquarters of the Banco do Brasil, the Caixa Econmica Federal, the Brazilian Central Bank, the Banco Rural and the Banco de Braslia, among others),


            	entertainment,


            	information technology ( Politec, Poliedro, CTIS, among others), and


            	legal services.

          


          (b) industries in the city include:


          
            	Construction (Paulo Octavio, Via Construes, and Irmos Gravia among others),


            	Food processing (Perdigo, Sadia),


            	Furniture Making,


            	recycling (Novo Rio, Rexam, Latasa and others),


            	pharmaceuticals (Unio Qumica), and


            	printing and publishing.

          


          The main agricultural products produced in the city are coffee, guavas, strawberries, oranges, lemons, papayas, soy beans and mangoes. It has over 110,000 cows and it exports wood products worldwide.


          Federal District, where Brasilia is located, GDP is about US$69,844 billion, according to the IBGE. Its share of Brazilian GDP is 3.8%


          Federal District has the largest per capita income of Brazil (about US$ 27,610 per person, according to the IBGE). Braslia per capita income is believed to be much higher.


          Braslia hosts a wide range of services such as hospitals, schools, fitness clubs, clubs, colleges, restaurants, cafes, etc. These services are, however, unevenly distributed.
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              Setor Hoteleiro Sul (Hotel Sector South), night view.
            

          


          


          Accommodation


          The citys planned design included specific areas for almost everything, including accommodation  Hotels Sectors North and South. New hotel facilities area being developed elsewhere, such as the hotels and tourism Sector North, located on the shores of Lake Parano. Brasilia offers modern and comfortable hotels, including hotels managed by international chains; but it also offers cozy and modest inns, pensions and hostels.


          Brasilia receives visitors from the whole of Brazil and the world, it offers a good range of restaurants with great diversity of food; from simple small restaurants, serving the authentic food of Central-Western areas of Brazil, to selected bistros.


          


          Culture


          Traditional parties take place throughout the year. In June, there are large festivals celebrating Catholic saints, such as Saint Anthony and Saint Peter, that are called " festas juninas", or June festival. Throughout the year there are local, national and international events spread through the city. Christmas is widely celebrated, and New Years Eve usually hosts major events.
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              Ministries Esplanade on the Monumental Axis.
            

          


          


          Historic sites and museums


          


          Monumental Axis


          At the end of the Monumental Axis lies the Ministries Esplanade, an open area in downtown Braslia. The rectangular lawn area is surrounded by two eight-lane wide avenues where many important government buildings, monuments and memorials are located. This is the main body of the "airplane" shape of the city, as planned by Lcio Costa. It resembles the National Mall, in Washington, D.C..


          


          National Congress
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              The National Congress Building.
            

          


          Brazil's bicameral National Congress consists of the Senate of Brazil (the upper house) and the Chamber of Deputies of Brazil (the lower house). Since the 1960s, the National Congress has its seat in Braslia. As with most of the official buildings in the city, it was designed by Oscar Niemeyer following the style of modern Brazilian architecture. The semisphere to the left is the seat of the Senate, and the semisphere to the right is the seat of the Chamber of the Deputies. Between them there are two towers of offices. The Congress also occupies other surrounding buildings, some of them interconnected by a tunnel.


          The building is located in the middle of the Monumental axis, the main avenue of the capital. In front of it there is a large lawn and a reflecting pool. The building faces the Praa dos Trs Poderes, where the Palcio do Planalto and the Supremo Tribunal Federal are located.


          It is interesting to note that this building also served as a model for the Empire State Plaza in Albany NY, USA.


          


          Palcio da Alvorada
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              The Palcio da Alvorada.
            

          


          The Palcio da Alvorada is the official residence of the President of Brazil. The palace was designed, along with the rest of the city of Braslia, by Oscar Niemeyer and inaugurated in 1958.


          One of the first structures built in the republic's new capital city, the "Alvorada" lies on a peninsula at the margins of Lake Parano. The principles of simplicity and modernity, that in the past characterized the great works of architecture, motivated Niemeyer. The viewer has an impression of looking at a glass box, softly landed on the ground with the support of thin external columns.


          The building has an area of 7,000 m2 and three floors: basement, landing and second floor. The auditorium, kitchen, laundry, medical centre, and the administration are at basement level. The rooms used by the presidency for official receptions are on the landing. There are four suites, two apartments and other private rooms on the second floor which is the residential part of the palace.


          The building also has a library, a heated Olympic-sized swimming pool, a music room, two dining rooms and various meeting rooms. There is a chapel and heliport in adjacent buildings .


          


          Palcio do Planalto
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              The Palcio do Planalto.
            

          


          The Palcio do Planalto is the official workplace of the President of Brazil. It is located at the Praa dos Trs Poderes in Braslia. As the seat of government, the term "o Planalto" is often used as a metonym for the executive branch of the government.


          The main working office of the President of the Republic is in the Palcio do Planalto. The President and his family, however, do not live in it; the official residence of the President is the Palcio da Alvorada. Besides the President, senior advisors also have offices in the "Planalto", including the Vice-President of Brazil and the Chief of Staff; the other Ministries are laid along the Esplanada dos Ministrios.


          The architect of the Palcio do Planalto was Oscar Niemeyer, the "creator" of most of the important buildings in the new capital of Braslia. The idea was to project an image of simplicity and modernity using fine lines and waves to compose the columns and exterior structures.


          The Palace is four stories high, and has an area of 36,000 m. Four other adjacent buildings are also part of the complex.


          


          Cultural Complex of the Republic
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              The Cultural Complex of the Republic.
            

          


          The Cultural Complex of the Republic ("Complexo Cultural da Repblica" in Portuguese) is a cultural centre located along the Monumental Axis, in the city of Braslia. It is formed by the National Library of Braslia and the National Museum of the Republic'.


          The National Library of Braslia (Biblioteca Nacional de Braslia in Portuguese) occupies an area of 14,000 m, consisting of reading and study rooms, auditorium and a collection of over 300,000 items.


          The National Museum of the Republic (Museu Nacional da Repblica in Portuguese) consists of a 14,500 m exhibit area, two 780-seat auditoriums, and a laboratory. The space is mainly used to display temporary art exhibits.


          


          Parano Lake


          Parano Lake is a giant artificial lake built in order to increase the amount of water available to the region. It holds the second largest marina in Brazil, and is home to the capital's wakeboard and windsurf practitioners.


          


          Juscelino Kubitschek bridge
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              The Juscelino Kubitschek Bridge.
            

          


          The Juscelino Kubitschek bridge, also known as the 'President JK Bridge' or the 'JK Bridge', crosses Lake Parano in Braslia. It is named after Juscelino Kubitschek de Oliveira, former president of Brazil. It was designed by architect Alexandre Chan and structural engineer Mrio Vila Verde. Chan won the Gustav Lindenthal Medal for this project at the 2003 International Bridge Conference in Pittsburgh due to "...outstanding achievement demonstrating harmony with the environment, aesthetic merit and successful community participation".


          It consists of three 60m (200 ft) tall asymmetrical steel arches that crisscross diagonally. With a length of 1,200m (0.75 miles), it was completed in 2002 at a cost of US$56.8 million. The bridge has a pedestrian walkway and is accessible to bicyclists and skaters.


          


          Praa dos Trs Poderes
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              The Supreme Federal Tribunal at the Praa dos Trs Poderes.
            

          


          Praa dos Trs Poderes (Portuguese for Square of the Three Powers) is a plaza in Braslia. The name is derived from the encounter of the three federal branches around the plaza: the Executive, represented by the Palcio do Planalto (presidential office); the Legislative, represented by the Congresso Nacional (National Congress); and the Judicial branch, represented by the Supremo Tribunal Federal (Supreme Federal Court).


          It is a tourist attraction in Braslia. It was designed by Lcio Costa and Oscar Niemeyer as a place where the three branches of the Republic would meet harmonically.


          


          Cathedral of Braslia


          The Cathedral of Braslia in the capital of the Federative Republic of Brazil, is an expression of the architect Oscar Niemeyer. This concrete-framed hyperboloid structure, seems with its glass roof to be reaching up, open, to heaven. On 31 May 1970, the Cathedrals structure was finished, and only the 70 m diameter of the circular area were visible. Niemeyer's project of Cathedral of Braslia is based in the hyperboloid of revolution which sections are asymmetric. The hyperboloid structure itself is a result of 16 identical assembled concrete columns. These columns, having hyperbolic section and weighing 90 t, represent two hands moving upwards to heaven. The Cathedral was dedicated on 31 May 1970.


          


          Demographics
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              JK Bridge.
            

          


          In the 1960 census there were almost 140,000 residents in the new Federal District; by 1970 this figure had grown to more than 537,000. In 2000 the population of the Brazilian Federal District was more than two million. Braslia has one of the highest growth rates in Brazil. Its population increases by 2.82% each year. Braslia's inhabitants include a foreign population of mostly embassies workers as well as large numbers of Brazilian migrants.


          The Human Development Index in the city is at 0.936 (developed nation level), and the illiteracy rate is around 4.35%.


          


          Education
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              National Library of Braslia.
            

          


          Portuguese is the official national language, and thus the primary language taught in schools. But English and Spanish are part of the official high school curriculum. There are some international schools that provide conventional education in foreign languages, mainly English, such as the American School of Brasilia ( http://www.eabdf.br/)


          


          Educational institutions


          
            	Universidade de Braslia - University of Braslia - (UnB)


            	Universidade Catlica de Braslia - Catholic University of Braslia - (UCB)


            	Instituto Cientfico de Ensino Superior e Pesquisa (UNICESP)


            	Centro Universitrio de Braslia (UniCEUB)


            	Centro Universitrio do Distrito Federal (UniDF)


            	Centro Universitrio Euroamericano (UNIEURO)


            	Instituto de Educao Superior de Braslia (IESB)


            	Unio Pioneira da Integrao Social (UPIS)


            	Universidade Paulista (UniP)

          


          


          Sports
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              Man Garrincha Stadium.
            

          


          


          Soccer


          Braslia is home to two major football teams. None of them have been successful in the first division, due to the dominance of the bigger clubs from Rio de Janeiro and So Paulo:


          
            	Brasiliense Futebol Clube from Taguatinga


            	Sociedade Esportiva do Gama

          


          The main football stadiums are the Estdio Man Garrincha and the Serejo.


          Braslia is one of the 18 remaining candidates to host games of the 2014 FIFA World Cup, for which Brazil is the host. The rebuilding of Garrincha Stadium is planned.


          


          Transportation


          


          International Airport


          Braslia International Airport - President Juscelino Kubitschek (BSB/SBBR) serves the metropolitan area with major domestic and international flights. It is the third busiest Brazilian airport based on passengers and aircraft movements. Because of its strategic location it is a civil aviation hub for the rest of the country. This makes for a large number of takeoffs and landings and it is not unusual for flights to be delayed in the holding pattern before landing. Following the airport's master plan, Infraero built a second runway, which was finished in 2006. In 2007, the airport handled 11,119,872 passengers. The main building's third floor, with 12 thousand square meters, has a panoramic deck, a food court, shops, four movie theaters with total capacity of 500 people, and space for exhibitions. There are 136 shop spaces at Braslia Airport.


          


          Metro
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              Brasilia Metro - Galeria Station
            

          


          Braslia Metro is Braslia's underground metro system. The subway system has 16 stations on two lines - the Orange and Green lines, distributed along a total network of 75 km, covering most of the metropolitan area. Both lines begin at the Central Station and run parallel until the guas Claras Station.


          


          Famous places nearby


          Nearby attractions include:


          
            	Chapada dos Veadeiros - A National Park with plenty of cerrado wildlife and surrounded by several spectacular waterfalls.


            	Itiquira Falls - this beautiful 168 m-high waterfall is little more than 100 km from Braslia and is in the municipality of Formosa, Gois


            	Caldas Novas - The biggest natural hot springs resort of the world. Located about 360 km (225mi) southeast of the city in the state of Gois.


            	Pirenopolis - The city, located 150Km from Brasilia, is well-known for its waterfalls and colonial architecture, and a popular festival involving mounted horses called Festa do Divino Esprito Santo which takes place 45 days after Easter. Its nightlife is very popular, and a Jazz Festival takes place in May.

          


          


          Notable people in Braslia


          


          Sister cities


          List of sister cities, designated by Sister Cities International:


          
            	[image: Flag of Nigeria] Abuja, Nigeria
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        Brass instrument
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              Image of a trumpet, foreground, a piccolo trumpet behind, and a flugelhorn in background.
            

          


          A brass instrument is a musical instrument whose tone is produced by vibration of the lips as the player blows into a tubular resonator (mouthpiece). They are also called labrosones, literally meaning "lip-vibrated instruments" (Baines, 1993).


          To effectively change pitch on a valved brass instrument, two things come into play: the pressing of valves to effectively change the length of the tubing, and the player's lip aperture or "embouchure" setting, which determines the frequency of the pulsed air or vibrations into the instrument.


          The view of most scholars (see organology) is that the term "brass instrument" should be defined by the way the sound is made, as above, and not by whether the instrument is actually made of brass. Thus, as exceptional cases one finds brass instruments made of wood, like the alphorn, the cornett, and the serpent, while many of woodwind instruments are made of brass, like the saxophone.


          


          Families of brass instruments


          Modern brass instruments generally come in one of two families:


          
            	Valved brass instruments use a set of valves (typically 3 or 4 but as many as 7 or more in some cases) operated by the player's fingers that introduce additional tubing into the instrument, changing its overall length. This family includes all of the modern brass instruments except the trombone: the trumpet, horn, euphonium, and tuba, as well as the cornet, flgelhorn, baritone horn, sousaphone, mellophone, and the old saxhorn. As valved instruments are predominant among the brasses today, a more thorough discussion of their workings can be found below. The valves are usually piston valves, but can be rotary valves. Rotary valves are the norm for the horn and are also prevalent on the tuba.

          


          
            	Slide brass instruments use a slide to change the length of tubing. The main instruments in this category are the trombone family, though valve trombones are occasionally used, especially in jazz. The trombone family's ancestor the sackbut and the folk instrument bazooka are also in the slide family.

          


          There are two other families that have now become functionally obsolete for practical purposes, though instruments of both types are sometimes used for period-instrument performances of Baroque- or Classical-era pieces.


          
            	Natural brass instruments, where the player can only play notes in the instrument's harmonic series, for example the bugle. The trumpet was a natural brass instrument prior to about 1795, and the horn before about 1820. Natural instruments are still played for some ceremonial functions, as well as period performances.

          


          
            	Keyed or Fingered brass instruments used holes along the body of the instrument, which were covered by fingers or by finger-operated pads (keys) in a similar way to a woodwind instrument. These included the cornett, serpent, ophicleide and keyed trumpet. They are more difficult to play than valved instruments.

          


          


          Some other wind instruments


          
            	Alphorn (wood)


            	Conch ( shell)


            	Didgeridoo (wood, Australia)


            	Natural horn


            	Shofar ( horn)


            	Vladimirsky rozhok (wood, Russia)


            	Wagner tuba

          


          


          Valves
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              Piston valve
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              Rotary valve
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              Slide
            

          


          As noted above, valves allow brass players to change pitches. When pressed, each valve changes the pitch by diverting the air stream through additional tubing, thus lengthening the instrument and lowering the harmonic series on which the instrument is vibrating (it is possible, though rare, for this behaviour to be reversed, i.e., that pressing the valve removes a length of tubing rather than adding one). The additional tubing usually features a short tuning slide of its own for fine adjustment of the valve's tuning, except when it is too short to make this practicable.


          The two major types of valves are rotary valves and piston valves. The first piston valve instruments were developed just after the start of the 19th century. The Stlzel valve (invented by Heinrich Stlzel in 1814) was an early variety. In the mid 19th century the Vienna valve was an improved design. However most professional musicians preferred rotary valves for quicker, more reliable action, until better designs of piston valves were mass manufactured towards the end of the 19th century. Since the early decades of the 19th century, piston valves have been the most common on brass instruments.


          Valves are employed in combination to play different notes. One scheme for deciding what valve does what has become a universal standard. The following list shows how each valve or combination of valves will affect the pitch from a given partial; this is true of all modern brass instruments.


          
            	second valve - one half step


            	first valve - one whole step


            	first and second valves - one and a half steps. This is also achievable by third valve alone but the note will usually be flat (see below).


            	second and third valves - two whole steps


            	first and third valves - a perfect fourth, or two and a half steps. This combination will be noticeably sharp unless some means of compensation is used.


            	first, second, and third valves - a tritone, or three whole steps. Will be very sharp unless some means of compensation is used.

          


          Note that the mentioned tuning deficiencies are unavoidable; they are inherent in the construction of the instrument (see below).


          In most trumpets and cornets, the "compensation" must be provided by extending the third valve slide with the fourth finger, and the first valve slide with the left hand thumb, to lower the pitch of 1-3 and 1-2-3 combinations. These notes on the trumpet and cornet for example, are ones that use these fingerings, such as low D, low C♯, and low F♯. So chromatically, to stay in tune, one must use this method.


          In instruments with a fourth valve, such as tubas, euphoniums, and piccolo trumpets, that valve lowers the pitch by a perfect fourth; this is used partly to compensate for the sharpness of the final two valve combinations (4 for 1-3, 2-4 for 1-2-3). Of course, the other three valves can be used as normal to lower the pitch in combination with the fourth valve, so a fourth valve also extends the instrument's range downward by a perfect fourth, though with increasingly severe intonation problems.


          When four-valved models without any kind of compensation play in the corresponding register, the sharpness becomes so severe that players must finger the note a half-step below the one they are trying to play. This eliminates the note a half-step above their open fundamental.


          To correct for these problems, manufacturers of low brass instruments may choose one or a combination of four basic approaches, whose respective merits are subject to debate:


          


          Compensation system


          In the Compensation system, each of the first two (or three) valves has an additional set of tubing extending from the back of the valve. When the third (or fourth) valve is depressed in combination with another one, the air is routed through both the usual set of tubing plus the extra one, so that the pitch is lowered by an appropriate amount. This allows compensating instruments to play with accurate intonation in the octave below their open second partial, which is critical for tubas and euphoniums in much of their repertoire.


          The compensating system was applied to French horns to serve a different purpose. It was used to allow a double horn in F and B flat to ease playing difficulties in the high register. In contrast to the system in use in tubas and euphoniums, the default 'side' of the horn is the longer F horn, with secondary lengths of tubing in coming into play when the first, second or third valves are pressed; pressing the thumb valve takes these secondary valve slides and the extra length of main tubing out of play to produce a shorter B-flat horn. A later "full double" design has completely separate valve section tubing for the two sides, and is considered superior, although rather heavier in weight.


          


          Additional valves


          Initially, compensated instruments tended to sound stuffy and blow less freely due to the air being doubled back through the main valves. In early designs, this led to sharp bends in the tubing and other obstructions of the air-flow. Some manufacturers therefore preferred adding more 'straight' valves instead, which for example could be pitched a little lower than the 2nd and 1st valves and were intended to be used instead of these in the respective valve combinations. While no longer featured in euphoniums for decades, professional tubas are still built like this, with five valves being the norm on CC- and BB♭-tubas and five or six valves on F-tubas.


          Compensating double French horns can also suffer from the stuffiness resulting from the air being passed through the valve section twice, but as this really only affects the longer F side, a compensating double can be very useful for a 1st or 3rd horn player, who uses the F side less.


          


          Additional sets of slides on each valve


          Another approach was the addition of two sets of slides for different parts of the range. There used to be euphoniums and tubas built like this, but today, this approach has become highly exotic for all instruments - except French horns for which it is the norm, usually in a double, sometimes even triple configuration.


          


          Trigger mechanism


          A mechanical lever is provided to pull out the main tuning slide or a valve slide. This mechanism is used to aid intonation on notes that are naturally out of tune in a specific register of the instrument, it allows for speedy adjustment whilst playing and is sprung in such a way to that it returns to its original position after operation. Some examples of instruments that utilize the trigger are:


          


          Cornet


          Triggers are often found on the first and third valves. They are used to adjust the lower D, Ab, G and Gb in particular along with the higher D, F, and Bb. Due to the mechanics of the trigger it can often get stuck, and a "throw" (similar to trigger but without a spring) is preferred.


          


          Trumpet


          Similar to the cornet, however third valve slides are not as common- a throw is almost always used on the third slide as, due to its slightly augmented length, failure of the mechanism is common.


          


          Euphoniums


          A euphonium occasionally has a trigger on the tuning slide, to aid intonation on the F, F# and G.


          


          Sound production in brass instruments


          Because the player of a brass instrument has direct control of the prime vibrator (the lips), brass instruments exploit the player's ability to select the harmonic at which the instrument's column of air will vibrate. By making the instrument about twice as long as the equivalent woodwind instrument and starting with the second harmonic, players can get a good range of notes simply by varying the tension of their lips (see embouchure). Brass players call each harmonic a "partial" because it causes only a part of the tubing to vibrate (whereas at the fundamental the entire tubing will vibrate).


          Most brass instruments are fitted with a removable mouthpiece. Different shapes, sizes and styles of mouthpiece may be used to suit different embouchures, or to more easily produce certain tonal characteristics. Trumpets are characteristically fitted with a cupped mouthpiece, while horns are fitted with a conical mouthpiece.


          One interesting difference between a woodwind instrument and a brass instrument is that woodwind instruments are non-directional. This means that the sound produced propagates in all directions with approximately equal volume. Brass instruments, on the other hand, are highly directional, with most of the sound produced traveling straight outward from the bell. This difference makes it significantly more difficult to record a woodwind instrument accurately. It also plays a major role in some performance situations, such as in marching bands.


          


          Materials


          Brass instruments are normally made of brass, polished and then lacquered to prevent corrosion. Some quality instruments use gold plating to prevent corrosion.


          They have also been constructed from other alloys containing significant amounts of copper or silver. These alloys are all biostatic because of the oligodynamic effect, and thus suppress growth of molds, fungi or bacteria. Horns constructed of stainless steel and aluminium do not sound bad, but are rapidly colonized by microorganisms and become unpleasant to play.


          Most quality instruments are designed to prevent or reduce galvanic corrosion between any steel in the valves and springs, and the brass of the tubing. This design may take the form of desiccant design, to keep the valves dry, sacrificial zincs, replaceable valve cores and springs, plastic insulating washers, or nonconductive or noble materials for the valve cores and springs. Some instruments use several such features.


          


          Didactics


          Children may start to learn a brass instrument as soon as all their permanent teeth have arrived, usually at age 11. It is possible to start earlier, but while the teeth are still changing the embouchure will need occasional adjustment, and pressure on the lips and teeth may have undesirable effects.
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          Bratislava ( Slovak pronunciation: [ˈbracɪslava], also known by several other names) is the capital of Slovakia, and with a population of about 427,000, the country's largest city. Bratislava is in the southwest of Slovakia on both banks of the Danube River. Bordering Austria and Hungary, it is the only national capital that borders two countries. It and Vienna are also two of Europe's closest national capitals, at less than 60kilometres (37mi) apart.


          Bratislava is the political, cultural and economic centre of Slovakia. It is the seat of the Slovak president, the parliament, and the executive branch of the government. It is home to several universities, museums, theatres, galleries and other important economic, cultural, and educational institutions. The headquarters of many of Slovakia's large businesses and financial institutions are in Bratislava as well.


          The history of the city, long known by the German name Pressburg, has been strongly influenced by various peoples, including Austrians, Czechs, Germans, Hungarians, Jews and Slovaks. The city was the capital of the Kingdom of Hungary under the Habsburg monarchy from 1536 to 1783. Bratislava was home to the Slovak national movement of the 19th century and to many Slovak, Hungarian and German historical figures.


          


          Names


          Bratislava, as it was renamed in 1919, has been known by many names in different languages throughout its history. Its first recorded name, in the 10th century Annales Iuvavenses, was Brezalauspurc. Notable alternative names are: German: Pressburg or Preburg (still used in German today), Hungarian: Pozsony (still used in Hungarian today), former Slovak name: Preporok.


          Other names are or were: Greek: Istropolis (meaning " Danube City", also used in Latin), Czech: Prepurk, French: Presbourg, Latin: Posonium, Croatian: Požun. The name Pressburg has also been used in older English language publications until 1919, and it is still occasionally used today. For the history and etymology of the various names, see History of Bratislava.


          


          History


          
            [image: An original Biatec and its replica on a modern 5-koruna coin.]

            
              An original Biatec and its replica on a modern 5- koruna coin.
            

          


          The first known permanent settlement of the area began with the Linear Pottery Culture, around 5000 BC in the Neolithic era. About 200 BC, the Celtic Boii tribe founded the first significant settlement, a fortified town known as an oppidum, and also established a mint which produced silver coins known as biatecs. The area fell under Roman influence from the 1st century AD until the 4th century and formed part of the Limes Romanus, a border defence system. The Romans introduced grape growing to the area and began a tradition of winemaking, which survives to the present.


          The Slavic ancestors of the modern Slovaks arrived between the 5th and 6th centuries during the Migration Period. As a response to onslaughts by Avars, the local Slavic tribes rebelled and established Samo's Empire (623658), the first known Slavic political entity. In the 9th century, the castles at Bratislava and Devn were important centres of the Slavic states the Principality of Nitra and Great Moravia. The first written reference to the city dates to 907 and is related to the fall of Great Moravia under the attacks of the Hungarians.
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          In the 10th century, the territory of Bratislava (what would later become the Pressburg county) became part of Hungary (called "the Kingdom of Hungary" from 1000) and became a key economic and administrative centre on the kingdom's frontier. This strategic position destined the city to be the site of frequent attacks and battles, but also brought it economic development and high political status. Bratislava (then Pressburg) was granted its first known town privileges in 1291 by Andrew III, and was declared a free royal town in 1405 by King Sigismund of Luxemburg, who also entitled the town to use its own coat of arms in 1436.


          The Kingdom of Hungary was defeated by the Ottoman Empire in the Battle of Mohcs in 1526. Thereafter the Turks besieged and damaged Bratislava but failed to conquer the city. Owing to Ottoman advances into Hungarian territory, the city was designated the new capital of Hungary in 1536, becoming part of the Habsburg (Austrian) monarchy and marking the beginning of a new era. The city became a coronation town and the seat of kings, archbishops (1543), the nobility and all major organisations and offices. Between 1536 and 1830, 11 kings and queens were crowned at St. Martin's Cathedral. Nevertheless, the 17th century was marked by anti-Habsburg uprisings, fighting with the Turks, floods, plagues and other disasters. The Reformation arrived in the second half of the 16th century and found supporters mainly in the urban class. As a result of frequent insurrections against the Catholic Habsburgs, the suburbs were ravaged. The city and the castle were conquered several times by insurgents, then reconquered by the Imperial troops. This period of uprisings ended in 1711 with the signing of the Peace of Szatmr.
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          Bratislava flourished during the 18th century reign of Maria Theresa of Austria, becoming the largest and most important town in the territory of present-day Slovakia and Hungary. The population tripled; many new palaces, monasteries, mansions, and streets were built, and the city was the centre of social and cultural life of the region. However, the city started to lose its importance under the reign of Maria Theresa's son Joseph II, especially when the crown jewels were taken to Vienna in 1783 in an attempt to strengthen the union between Austria and Hungary. Many central offices subsequently moved to Buda, followed by a large segment of the nobility. The first newspapers in Hungarian and Slovak were published here, resp. Magyar hrmond in 1780, and Presspurske Nowiny in 1783. In the course of the 18th century, the city became a centre for the Slovak national movement.
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          19th century history was closely tied to the major events in Europe. The Peace of Pressburg between Austria and France was signed in Bratislava in 1805. Theben Castle was ruined by Napoleon's French troops in 1809, and Bratislava Castle destroyed by fire in 1811. In 1843 Hungarian was proclaimed the official language in legislation, public administration and education by the Diet in Bratislava. As a reaction to the Revolutions of 1848, Ferdinand V signed the so-called March laws (also called April laws), which included the abolition of serfdom, at the Primate's Palace. The city chose the revolutionary Hungarian side, but was captured by the Austrians in December 1848. Industry grew rapidly in the 19th century. The first horse-drawn railway in the Kingdom of Hungary, from Bratislava to Svt Jur (Szentgyrgy), was built in 1840. A new line to Vienna using steam locomotives was opened in 1848, and a line to Pest in 1850. Many new industrial, financial and other institutions were founded; for example, the first bank established in present-day Slovakia was founded in 1842. The city's first permanent bridge over the Danube, Star most, was built in 1891.
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          After World War I and the formation of Czechoslovakia on October 28, 1918, the city was incorporated into the new state despite its representatives' reluctance. The dominant Hungarian and German population tried to prevent annexation of the city to Czechoslovakia and declared it a free city. However, the Czechoslovak Legions occupied the city on 1 January 1919, thereby making it part of Czechoslovakia. The city became the seat of Slovakia's political organs and organizations and became Slovakia's capital on 4-5th February. On March 27, 1919, the name Bratislava was officially adopted for the first time.. As a result of Czechoslovak independence, many Hungarian government employees migrated to Hungary, and Czechs and Slovaks took their places and moved to Bratislava. Education in Hungarian and German was radically reduced.. In the 1930 Czechoslovakian census the Hungarian population of Bratislava had decreased to 15.8% (see the Demographics of Bratislava article for more details).


          In 1938, Nazi Germany annexed neighbouring Austria in the Anschluss; later that year it also annexed the still-independent Petržalka and Devn boroughs on ethnic grounds. Bratislava was declared the capital of the first independent Slovak Republic on 14 March 1939, but the new state quickly fell under Nazi influence. In 19411942 and 19441945, the new Slovak government expelled most of Bratislava's approximately 15,000 Jews, with most of them being sent into concentration camps. Bratislava was bombarded by the Allies, occupied by German troops in 1944 and eventually taken by the Soviet Red Army on April 4, 1945. At the end of World War II, most Bratislava Germans were evacuated by German authorities; a few returned after the war, but were expelled without their properties under the Bene decrees.
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          After the Communist Party seized power in Czechoslovakia in February 1948, the city became part of the Eastern Bloc. The city annexed new land, and the population rose significantly, becoming 90% Slovak. Large residential areas consisting of high-rise prefabricated panel buildings, such as those in the Petržalka borough, were built. The Communist government also built several new grandiose buildings, such as the Nov Most bridge and the Slovak Radio headquarters, sometimes at the expense of the historical cityscape.


          In 1968, after the unsuccessful Czechoslovak attempt to liberalize the Communist regime, the city had to suffer Warsaw Pact troops occupation. Shortly after, the city became capital of the Slovak Socialist Republic, one of the two states of the federalized Czechoslovakia. Bratislava's dissidents anticipated the fall of the Communism with the Bratislava candle demonstration in 1988, and the city became one of the foremost centres of the anti-Communist Velvet Revolution in 1989.


          In 1993, the city became the capital of the newly formed Slovak Republic following the Velvet Divorce. In the 1990s and the early 21st century, the city's economy boomed due to foreign investment. The flourishing city also hosted several important cultural and political events, including the Slovakia Summit 2005 between George W. Bush and Vladimir Putin.



          


          Geography
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          Bratislava is situated in southwest Slovakia, within the Bratislava Region. Its location on the borders with Austria and Hungary makes it the only national capital that borders two countries. It is only 62 kilometres (38.5 mi) from the border with the Czech Republic and only 60 kilometres (37mi) from the Austrian capital Vienna.


          The city has a total area of 367.58 square kilometres (141.9 sqmi), making it the second-largest city in Slovakia by area (after the township of Vysok Tatry). Bratislava straddles the Danube River, which crosses the city from the west to the south-east. The Middle Danube basin begins at Devn Gate in western Bratislava. Other rivers are the Morava River, which forms the north-western border of the city and enters the Danube at Devn, the Little Danube, and the Vydrica, which enters the Danube in the borough of Karlova Ves.


          The Carpathian mountain range begins in city territory with the Little Carpathians (Mal Karpaty). The Zhorie and Danubian lowlands stretch into Bratislava. The city's lowest point is at the Danube's surface at 126metres (410ft) AMSL, and the highest point is Devnska Kobyla at 514metres (1,690ft). The average altitude is 140metres (460ft).


          


          Climate


          Bratislava lies in the north temperate zone and has a continental climate with four distinct seasons. It is often windy with a marked variation between hot summers and cold, humid winters. The city is in one of the warmest and driest parts of Slovakia. Recently, the transitions from winter to summer and summer to winter have been rapid, with short autumn and spring periods. Snow occurs less frequently than previously. Some parts of Bratislava, particularly Devn and Devnska Nov Ves, are vulnerable to floods from the Danube and Morava rivers. New flood protection is being built on both banks.


          
            
              	Weather averages for Bratislava
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	Year
            


            
              	Average high C (F)

              	2 (36)

              	4 (40)

              	10 (51)

              	15 (60)

              	20 (65)

              	23 (75)

              	26 (79)

              	26 (79)

              	21 (71)

              	15 (59)

              	7 (45)

              	3 (38)

              	15 (58)
            


            
              	Average low C (F)

              	-3 (26)

              	-2 (28)

              	1 (35)

              	4 (40)

              	9 (49)

              	12 (55)

              	14 (58)

              	13 (57)

              	10 (51)

              	5 (42)

              	1 (34)

              	-1 (30)

              	5 (42)
            


            
              	Precipitation cm (inches)

              	3 (1.4)

              	4 (1.6)

              	3 (1.5)

              	3 (1.4)

              	5 (2.2)

              	7 (2.8)

              	6 (2.5)

              	6 (2.4)

              	3 (1.5)

              	4 (1.6)

              	5 (2.1)

              	5 (2)

              	58 (23)
            


            
              	Source: Weatherbase 2007-04-30
            

          


          


          Cityscape and architecture
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          The cityscape of Bratislava is characterized by medieval towers and grandiose 20th century buildings, but has undergone profound changes in a construction boom at the start of the 21st century.


          


          City


          
            [image: The Old Town Hall, viewed from the Main Square]
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          Most historical buildings are concentrated in the Old Town. Bratislava's Town Hall is a complex of three buildings erected in the 14th15th centuries and now hosts the Bratislava City Museum. Michael's Gate is the only gate that has been preserved from the medieval fortifications, and it ranks among the oldest of the town's buildings; the narrowest house in Europe is nearby. The University Library building, erected in 1756, was used by the Diet (parliament) of the Kingdom of Hungary from 1802 to 1848. Much of the significant legislation of the Hungarian Reform Era (such as the abolition of serfdom and the foundation of the Hungarian Academy of Sciences) was enacted there.


          The historic centre is characterised by many baroque palaces. The Grassalkovich Palace, built around 1760, is now the residence of the Slovak president, and the Slovak government now has its seat in the former Archiepiscopal Palace. In 1805, diplomats of emperors Napoleon and Francis II signed the fourth Peace of Pressburg in the Primate's Palace, after Napoleon's victory in the Battle of Austerlitz. Some smaller houses are historically significant; composer Johann Nepomuk Hummel was born in an 18th century house in the Old Town.


          Notable cathedrals and churches include the Gothic St. Martin's Cathedral built in the 13th16th centuries, which served as the coronation church of the Kingdom of Hungary between 1563 and 1830. The Franciscan Church, dating to the 13th century, has been a place of knighting ceremonies and is the oldest preserved sacral building in the city. The Church of St. Elisabeth, better known as the Blue Church due to its colour, is built entirely in the Art Nouveau style.


          A curiosity is the underground (formerly ground-level) restored portion of the Jewish cemetery where 19th century Rabbi Moses Sofer is buried, located at the base of the castle hill near the entrance to a tram tunnel. The only military cemetery in Bratislava is Slavn, unveiled in 1960 in honour of Soviet Army soldiers who fell when liberating Bratislava from German troops. It offers an excellent view of the city and the Little Carpathians.


          Other prominent 20th century structures include the Nov Most (New Bridge) across the Danube featuring a UFO-like tower restaurant, Slovak Radio's inverted pyramid-shaped headquarters, and the uniquely designed Kamzk TV Tower with an observation deck and rotating restaurant. In the early 21st century, new edifices have transformed the traditional cityscape. The construction boom has spawned new public buildings, such as the Most Apollo and a new building of the Slovak National Theatre, as well as private real-estate development.


          


          Bratislava Castle
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          One of the most prominent structures in the city is Bratislava Castle, on a plateau 85metres (279ft) above the Danube. The castle hill site has been inhabited since the transition period between the Stone and Bronze ages and has been the acropolis of a Celtic town, part of the Roman Limes Romanus, a huge Slavic fortified settlement, and a political, military and religious centre for Great Moravia. A stone castle was not constructed until the 10th century, when the area was part of the Kingdom of Hungary. The castle was converted into a Gothic anti- Hussite fortress under Sigismund of Luxemburg in 1430, became a Renaissance castle in 1562, and was rebuilt in 1649 in the baroque style. Under Queen Maria Theresa, the castle became a prestigious royal seat. In 1811, the castle was inadvertently destroyed and lay in ruins until the 1950s, when it was rebuilt mostly in its former Theresan style.


          


          Devn Castle


          The ruined and recently renovated Devn Castle is in Devn, on top of a rock where the Morava River, which forms the border between Austria and Slovakia, enters the Danube. It is one of the most important Slovak archaeological sites, and contains a museum dedicated to its history. Due to its strategic location, Devn Castle was a very important frontier castle of Great Moravia and the early Hungarian state. It was destroyed by Napoleon's troops in 1809. It is an important symbol of Slovak and Slavic history.


          


          Rusovce


          Rusovce mansion, with its English park, is in the Rusovce borough. The house was originally built in the 17th century and was turned into an English neo-Gothic-style mansion in 18411844. The borough is also known for the ruins of the Roman military camp Gerulata, part of Limes Romanus, a border defence system. Gerulata was built and used between the 1st and 4th centuries AD.


          


          Parks and lakes
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          Due to its location at the foothills of the Little Carpathians and its riparian vegetation on the Danubian floodplains, Bratislava has forests close to the city centre. The total amount of public green space is 46.8square kilometres (18.1sqmi), or 110square metres (1,200sqft) per inhabitant. The largest city park is Horsk park (literally, Mountainous Park), in the Old Town. Bratislavsk lesn park (Bratislava Forest Park) is located in the Little Carpathians and includes many locales popular among visitors, such as Železn studienka and Koliba. The Forest Park covers an area of 27.3square kilometres (10.5sqmi), of which 96% is forested, and contains original flora and fauna such as European badgers, red foxes and mouflons. On the right bank of the Danube, in the borough of Petržalka, is Janko Krľ Park founded in 177476. A new city park is planned for Petržalka between the Mal Draždiak and Veľk Draždiak lakes.


          Bratislava's zoological park is located in Mlynsk dolina, near the headquarters of Slovak Television. The zoo, founded in 1960, currently houses 152 species of animals, including the rare white lion and white tiger. The Botanical Gardens, which belong to Comenius University, can be found on the Danube riverfront, and house more than 120 species of domestic, foreign, and exotic origin.


          The city has a number of natural and man-made lakes, most of which are used for recreation. Examples include trkovec lake in Ružinov, Kuchajda in Nov Mesto, Zlat Piesky and the Vajnory lakes in the north-east, and Rusovce lake in the south, which is popular with nudists.


          


          Demographics


          
            
              	
                
                  2001 census results
                

              
            


            
              	District

              	Population

              	Ethnic group

              	Population
            


            
              	Bratislava IV

              	428,672

              	Slovaks

              	391,767
            


            
              	Bratislava I

              	44,798

              	Hungarians

              	16,541
            


            
              	Bratislava II

              	108,139

              	Czechs

              	7,972
            


            
              	Bratislava III

              	61,418

              	Germans

              	1,200
            


            
              	Bratislava IV

              	93,058

              	Moravians

              	635
            


            
              	Bratislava V

              	121,259

              	Croats

              	614
            

          


          From the city's origin until the 19th century, Germans were the dominant ethnic group. However, after the Austro-Hungarian Compromise of 1867, active Magyarisation took place, and by the end of World War I Pressburg was a German-Hungarian town, with Slovaks as the biggest minority. After the formation of the Czechoslovak Republic in 1918, Bratislava remained a multi-ethnic city, but with a different demographic trend. The proportion of Slovaks and Czechs increased in the city, while the proportion of Germans and Hungarians fell. In 1938, 59% of population were Slovaks or Czechs, while Germans represented 22% and Hungarians 13% of the city's population. The creation of the first Slovak Republic in 1939 brought other changes, most notably the expulsion of many Czechs and Jews. In 1945, most of the Germans were evacuated, or after the restoration of Czechoslovakia, displaced from the city, along with Hungarians accused of cooperation with the Nazis (the Bene decrees, partly revoked in 1948). . The city thereby obtained its clearly Slovak character. Hundreds of citizens were expelled during the communist oppression of the 1950s, with the aim of replacing "reactionary" people with the proletarian class. Since the 1950s, the Slovaks have been the dominant ethnicity in the town, making up around 90% of the city's population.


          


          Government
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          Bratislava is the seat of the Slovak parliament, presidency, ministries, supreme court ( Slovak: Najvy sd), and central bank. It is the seat of the Bratislava Region and, since 2002, also of the Bratislava Self-Governing Region. The city also has many foreign embassies and consulates.


          The current local government (Mestsk samosprva) structure has been in place since 1990. It is composed of a mayor (primtor), a city board (Mestsk rada), a city council (Mestsk zastupiteľstvo), city commissions (Komisie mestskho zastupiteľstva), and a city magistrate's office (Magistrt).


          The mayor, based at the Primate's Palace, is the city's top executive officer and is elected to a four-year term of office. The current mayor of Bratislava is Andrej Ďurkovsk, who won the election in 2006 as a candidate of the KDH SDK coalition and is serving his second term in the office. The city council is the city's legislative body, responsible for issues such as budget, local ordinances, city planning, road maintenance, education, and culture. The Council usually convenes once a month and consists of 80 members elected to four-year terms concurrent with the mayor's. Many of the council's executive functions are carried out by the city commission at the council's direction. The city board is a 28-member body composed of the mayor and his deputies, the borough mayors, and up to ten city council members. The board is an executive and supervisory arm of the city council and also serves in an advisory role to the mayor.


          Administratively, Bratislava is divided into five districts: Bratislava I (the city centre), Bratislava II (eastern parts), Bratislava III (north-eastern parts), Bratislava IV (western and northern parts) and Bratislava V (southern parts on the right bank of the Danube, including Petržalka, the most densely populated residential area in Central Europe).


          For self-governance purposes, the city is divided into 17 boroughs, each of which has its own mayor (starosta) and council. The number of councillors in each depends on the size and population of the borough. Each of the boroughs coincides with the city's 20 cadastral areas, except for two cases: Nov Mesto is further divided into the Nov Mesto and Vinohrady cadastral areas and Ružinov is divided into Ružinov, Nivy and Trnvka. Further unofficial division recognizes additional quarters and localities.


          
            
              	[image: ]

              	Bratislava's territorial divisions (districts and boroughs)
            


            
              	Bratislava I

              	Bratislava II

              	Bratislava III

              	Bratislava IV

              	Bratislava V
            


            
              	Star Mesto

              	Ružinov

              	Nov Mesto

              	Karlova Ves

              	Petržalka
            


            
              	

              	Vrakuňa

              	Rača

              	Dbravka

              	Jarovce
            


            
              	

              	Podunajsk Biskupice

              	Vajnory

              	Lamač

              	Rusovce
            


            
              	

              	

              	

              	Devn

              	Čunovo
            


            
              	

              	

              	

              	Devnska Nov Ves

              	
            


            
              	

              	

              	

              	Zhorsk Bystrica

              	
            

          


          


          Economy
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          The Bratislava Region is the wealthiest and economically most prosperous region in Slovakia as of 2007, despite being the smallest by area and having the second smallest population of the eight Slovak regions. It accounts for about 26% of the Slovak GDP. The GDP per capita ( PPP), valued at 33,124 (2005), is 147.9% of the EU average and is the second-highest level (after Prague) of all regions in the new EU member states.


          The unemployment rate in Bratislava was 1.83% in December 2007. Many governmental institutions and private companies have their headquarters in Bratislava. More than 75% of Bratislava's population works in the service sector, mainly composed of trade, banking, IT, telecommunications, and tourism. The Bratislava Stock Exchange (BSSE), the organiser of the public securities market, was founded on 15 March 1991.


          The automaker Volkswagen built a factory in Bratislava in 1991 and has expanded since. Currently, its production focuses on SUVs, which represent 68% of all production. The VW Touareg is produced in Bratislava, and the Porsche Cayenne and Audi Q7 are partially built there.


          In recent years, service and high-tech-oriented businesses have prospered in Bratislava. Many global companies, including IBM, Dell, Lenovo, AT&T, SAP, and Accenture, have built outsourcing and service centres here or plan to do so soon. Reasons for the influx of multi-national corporations include proximity to the Western Europe, skilled labour force and the high density of universities and research facilities.


          Other large companies and employers with headquarters in Bratislava include Slovak Telekom, Orange Slovensko, Slovensk sporiteľňa, Tatra banka, Doprastav, Hewlett-Packard Slovakia, Slovnaft, Henkel Slovensko, Slovensk plynrensk priemysel, Kraft Foods Slovakia, Whirlpool Slovakia, Železnice Slovenskej republiky, and Tesco Stores Slovak Republic.


          The Slovak economy's strong growth in the 2000s has led to a boom in the construction industry, and several major projects have been completed or are planned in Bratislava. Areas attracting developers include the Danube riverfront, where two major projects already under construction: River Park in the Old Town, and Eurovea near the Apollo Bridge. Other locations under development include the areas around the main railway and bus stations, around the former industrial zone near the Old Town and in the boroughs of Petržalka, Nov Mesto and Ružinov. It is expected that investors will spend 1.2 billion on new projects by 2010. The city has a balanced budget of almost six billion Slovak korunas (182 million, as of 2007), with one fifth used for investment. Bratislava holds shares in 17 companies directly, for example, in the public transport company ( Dopravn podnik Bratislava), the waste collection and disposal company, and the water utility. The city also manages municipal organisations such as the City Police (Mestsk polcia), Bratislava City Museum and ZOO Bratislava.


          


          Tourism
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          In 2006, Bratislava had 77 commercial accommodation facilities (of which 45 were hotels) with a total capacity of 9,940 beds. A total of 686,201 visitors, 454,870 of whom were foreigners, stayed overnight. Altogether, visitors made 1,338,497 overnight stays. However, a considerable share of visits is made by those who visit Bratislava for a single day, and their exact number is not known. Largest numbers of foreign visitors come from the Czech Republic, Germany, the United Kingdom, Italy, Poland, and Austria.


          Among other factors, the growth of low-cost airline flights to Bratislava, led by SkyEurope, has led to conspicuous stag parties, primarily from the UK. While these are a boon to the city's tourist industry, cultural differences and vandalism have led to concern by local officials.



          


          Culture


          Bratislava is the cultural heart of Slovakia. Owing to its historical multi-cultural character, local culture is influenced by various ethnic groups, including Germans, Slovaks, Hungarians, and Jews. Bratislava enjoys numerous theatres, museums, galleries, concert halls, cinemas, film clubs, and foreign cultural institutions.


          


          Performing arts
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          Bratislava is the seat of the Slovak National Theatre, housed in two buildings. The first is a Neo-Renaissance theatre building situated in the Old Town at the end of Hviezdoslav Square. The new building, opened to the public in 2007, is on the riverfront. The theatre has three ensembles: opera, ballet and drama. Smaller theatres include the Bratislava Puppet Theatre, the Astorka Korzo '90 theatre, the Arena Theatre, L+S Studio, and the Naive Theatre of Radoina.


          Music in Bratislava flourished in the 18th century and was closely linked to Viennese musical life. Mozart visited the town at the age of six. Among other notable composers who visited the town were Haydn, Liszt, Bartk and Beethoven, who played his Missa Solemnis for the first time in Bratislava. It is also the birthplace of the composer Johann Nepomuk Hummel. Bratislava is home to the Slovak Philharmonic Orchestra. The city hosts several annual festivals, such as the Bratislava Music Festival and Bratislava Jazz Days. The Wilsonic Festival, held annually since 2000, brings dozens of international musical acts to the city each year. During the summer, various musical events take place as part of the Bratislava Cultural Summer. Apart from musical festivals, it is possible to hear music ranging from underground to well known pop stars.


          


          Museums and galleries
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          The Slovak National Museum (Slovensk nrodn mzeum), founded in 1961, has its headquarters in Bratislava on the riverfront in the Old Town, along with the Natural History Museum, which is one of its subdivisions. It is the largest museum and cultural institution in Slovakia. The museum manages 16 specialised museums in Bratislava and beyond. The Bratislava City Museum (Mzeum mesta Bratislavy), established in 1868, is the oldest museum in continuous operation in Slovakia. Its primary goal is to chronicle Bratislava's history in various forms from the earliest periods using historical and archaeological collections. It offers permanent displays in eight specialised museums.


          The Slovak National Gallery, founded in 1948, offers the most extensive network of galleries in Slovakia. Two displays in Bratislava are next to one another at Esterhzy Palace (Esterhzyho palc) and the Water Barracks (Vodn kasrne) on the Danube riverfront in the Old Town. The Bratislava City Gallery, founded in 1961, is the second-largest Slovak gallery of its kind. The gallery offers permanent displays at Plffy Palace (Plffyho palc) and Mirbach Palace (Mirbachov palc), in the Old Town. Danubiana Art Museum, one of the youngest art museums in Europe, is near Čunovo waterworks.


          Sport


          Various sports and sports teams have a long tradition in Bratislava, with many teams and individuals competing in Slovak and international leagues and competitions.
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          Football is currently represented by two clubs playing in the top Slovak football league, the Corgoň Liga. K Slovan Bratislava, founded in 1919, has its home ground at the Teheln pole stadium. K Slovan is the most successful football club in Slovak history, being the only club from the former Czechoslovakia to win the European football competition the Cup Winners' Cup, in 1969. FC Artmedia Bratislava is the oldest of Bratislava's football clubs, founded in 1898, and is based at tadin Petržalka in Petržalka. Another known club from the city is FK Inter Bratislava. Founded in 1945, they have their home ground at tadin Pasienky and currently play in the Slovak Second Division.


          Bratislava is home to three winter sports arenas: Ondrej Nepela Winter Sports Stadium, V. Dzurilla Winter Sports Stadium, and Dbravka Winter Sports Stadium. The HC Slovan Bratislava ice hockey team represents Bratislava in Slovakia's top ice hockey league, the Slovak Extraliga. Samsung Arena, a part of Ondrej Nepela Winter Sports Stadium, is home to HC Slovan. The Ice Hockey World Championships in 1959 and 1992 were played in Bratislava, and the 2011 Men's Ice Hockey World Championships will be held in Bratislava and Koice, for which a new arena is being planned.


          The Čunovo Water Sports Centre is a whitewater slalom and rafting area, close to the Gabčkovo dam. The Centre hosts several international and national canoe and kayak competitions annually.In Bratislava are some flatwater canoeing clubs.


          The National Tennis Centre, which includes Sibamac Arena, hosts various cultural, sporting and social events. Several Davis Cup matches have been played there, including the 2005 Davis Cup final. The city is represented in the top Slovak leagues in women's and men's basketball, women's handball and volleyball, and men's water polo. The DevnBratislava National run is the oldest athletic event in Slovakia, and the Bratislava City Marathon has been held annually since 2006. A race track is located in Petržalka, where horse racing and dog racing events and dog shows are held regularly.



          


          Education and science
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          The first university in Bratislava and also in the territory of present-day Slovakia was Universitas Istropolitana, founded in 1465 by King Matthias Corvinus. It was closed in 1490 after his death.


          Bratislava is the seat of the largest university ( Comenius University, 27,771 students), the largest technical university ( Slovak University of Technology, 18,473 students), and the oldest art schools (the Academy of Performing Arts and the Academy of Fine Arts and Design) in Slovakia. Other institutions of tertiary education are the public University of Economics and the first private college in Slovakia, City University of Seattle. In total, about 56,000 students attend university in Bratislava.


          There are 65 public primary schools, nine private primary schools and ten religious primary schools. Overall, they enroll 25,821 pupils. The city's system of secondary education (some middle schools and all high schools) consists of 39 gymnasia with 16,048 students, 37 specialized high schools with 10,373 students, and 27 vocational schools with 8,863 students (data as of 2007).


          The Slovak Academy of Sciences is also based in Bratislava. However, the city is one of the few European capitals to have neither an observatory nor a planetarium. The nearest observatory is in Modra, 30kilometres (19mi) away, and the nearest planetarium is in Hlohovec, 70kilometres (43mi) away. CEPIT, the Central European Park For Innovative Technologies, is slated for development in Vajnory. This science and technology park will combine public and private research and educational institutions. Construction is expected to begin in 2008.


          


          Transport
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          The geographical position of Bratislava in Central Europe has long made it a natural crossroads for international trade traffic.


          Public transport in Bratislava is managed by Dopravn podnik Bratislava, a city-owned company. The transport system is known as Mestsk hromadn doprava (MHD, Municipal Mass Transit) and employs buses, trams, and trolleybuses. An additional service, Bratislavsk integrovan doprava (Bratislava Integrated Transport), links train and bus routes in the city with points beyond.


          As a rail hub, the city has direct connections to Austria, Hungary, the Czech Republic, and the rest of Slovakia. The motorway system provides direct access to Brno in the Czech Republic, Trnava and other points in Slovakia, and Budapest in Hungary. The A6 motorway between Bratislava and Vienna was opened in November 2007. The Port of Bratislava provides access to the Black Sea via the Danube and to the North Sea through the RhineMainDanube Canal. M. R. tefnik Airport is 9kilometres (5.6mi) north-east of the city centre. It served 2,024,000 passengers in 2007.
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                    	Coat of arms
                  

                

              
            


            
              	Motto:"Ordem e Progresso"

              (Portuguese)

              "Order and Progress"
            


            
              	Anthem: Hino Nacional Brasileiro

              (Portuguese)

              "National Anthem of Brazil"

            


            
              	National seal

              Selo Nacional do Brasil [image: ]

              (Portuguese)

              "National Seal of Brazil"
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              	Capital

              	Braslia

            


            
              	Largest city

              	So Paulo
            


            
              	Official languages

              	Portuguese
            


            
              	Demonym

              	Brazilian
            


            
              	Government

              	Presidential Federalrepublic
            


            
              	-

              	President

              	Luiz Incio Lula da Silva
            


            
              	-

              	Vice-President

              	Jos Alencar
            


            
              	-

              	President of the Chamber of Deputies

              	Arlindo Chinaglia
            


            
              	-

              	President of the Senate

              	Garibaldi Alves Filho
            


            
              	-

              	Chief Justice

              	Gilmar Mendes
            


            
              	Independence

              	from Portugal
            


            
              	-

              	Declared

              	September 7, 1822
            


            
              	-

              	Recognized

              	August 29, 1825
            


            
              	-

              	Republic

              	November 15, 1889
            


            
              	Area
            


            
              	-

              	Total

              	8,514,877km( 5th)

              3,287,597 sqmi
            


            
              	-

              	Water(%)

              	0.65
            


            
              	Population
            


            
              	-

              	2008estimate

              	186,757,608( 5th)
            


            
              	-

              	2007census

              	183,987,291
            


            
              	-

              	Density

              	22/km( 182nd)

              57/sqmi
            


            
              	GDP( PPP)

              	2007estimate
            


            
              	-

              	Total

              	USD 1,804 trillion( 9th)
            


            
              	-

              	Per capita

              	USD 11,873( 65)
            


            
              	GDP (nominal)

              	2007estimate
            


            
              	-

              	Total

              	USD 1,313 trillion( 10th)
            


            
              	-

              	Per capita

              	USD 6,842( 61st)
            


            
              	Gini(2008)

              	▼ 50.5
            


            
              	HDI(2005)

              	▲ 0.800(high)( 70th)
            


            
              	Currency

              	Real (R$) ( BRL)
            


            
              	Time zone

              	BRT ( UTC -2 to -5)
            


            
              	-

              	Summer( DST)

              	BRST ( UTC -2 to -5)
            


            
              	Internet TLD

              	.br
            


            
              	Calling code

              	+55
            


            
              	
                
                  
                    Footnotes:
                  


                  
                    ^N1 Officially UTC-3 (Braslia time). From June 24, 2008, timezone change into UTC-2 to UTC-4.

                    ^N2 Officially UTC-2 (Braslia time). From June 24, 2008, DST will change into UTC-2 to UTC-3.
                  

                

              
            

          


          Brazil (Portuguese: Brasil), officially the Federative Republic of Brazil (Portuguese: Repblica Federativa do Brasil) listen, is a country in South America. It is the fifth largest country by geographical area, the fifth most populous country, and the fourth most populous democracy in the world. Bounded by the Atlantic Ocean on the east, Brazil has a coastline of over 7,491kilometers (4,655mi). It is bordered on the north by Venezuela, Suriname, Guyana and the overseas department of French Guiana; on the northwest by Colombia; on the west by Bolivia and Peru; on the southwest by Argentina and Paraguay and on the south by Uruguay. Numerous archipelagos are part of the Brazilian territory, such as Fernando de Noronha, Rocas Atoll, Saint Peter and Paul Rocks, and Trindade and Martim Vaz.


          Brazil was a colony of Portugal from the landing of Pedro lvares Cabral in 1500 until its independence in 1822. Initially independent as the Brazilian Empire, the country has been a republic since 1889, even though its bicameral legislature (now called Congress) dates back to 1824, when the first constitution was ratified. Its current Constitution defines Brazil as a Federal Republic. The Federation is formed by the union of the Federal District, the 26 States, and the 5,564 Municipalities.


          Brazil is the world's tenth largest economy at market exchange rates and the ninth largest in purchasing power. Economic reforms have given the country new international projection. It is a founding member of the United Nations and of the Union of South American Nations. A Portuguese-speaking and multiethnic society society, Brazil is also home to a diversity of wildlife, natural environments, and extensive natural resources in a variety of protected habitats. Its population is predominantly Roman Catholic.


          


          History


          


          Origins
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          Within Brazil's current borders, most native tribes who were living in the land by the year 1500 are thought to have descended from the first wave of migrants from North Asia ( Siberia), who are believed to have crossed the Bering Land Bridge at the end of the last Ice Age, around 9000BC. At the time of European discovery, the territory of modern Brazil had as many as 2,000nations and tribes, an estimated total population of nearly 3 million Amerindians. A somewhat dated linguistic survey found 188living indigenous languages with 155,000total speakers. On 18 January 2007, Fundao Nacional do ndio reported that it had confirmed the presence of 67different uncontacted tribes in Brazil, up from 40 in 2005. With this addition, Brazil is now confirmed as having the largest number of uncontacted peoples in the world, even more than the island of New Guinea. When the Portuguese arrived in 1500, the Amerindians were mostly semi- nomadic tribes, living mainly on the coast and along the banks of major rivers.


          Unlike Christopher Columbus who thought he had reached the East Indies, the Portuguese, most notably by Vasco da Gama, had already reached India via the Indian Ocean route when they reached Brazil. Nevertheless, the word ndios ("Indians") was by then established to designate the peoples of the New World and stuck being used today in the Portuguese language, while the people of India are called indianos in order to distinguish the two peoples. Initially, the Europeans saw the natives as noble savages, and miscegenation of the population began right away. Tribal warfare, cannibalism, and the pursuit of brazilwood for its treasured red dye convinced the Portuguese that they should " civilize" the Amerindians.


          


          Colonization
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          Initially Portugal had little interest in Brazil, mainly because of high profits gained through commerce with Indochina. After 1530, the Portuguese Crown devised the Hereditary Captaincies system to effectively occupy its new colony, and later took direct control of the failed captaincies. Although temporary trading posts were established earlier to collect brazilwood, used as a dye, with permanent settlement came the establishment of the sugar cane industry and its intensive labor. Several early settlements were founded across the coast, among them the colonial capital, Salvador, established in 1549 at the Bay of All Saints in the north, and the city of Rio de Janeiro on March 1567, in the south. The Portuguese colonists adopted an economy based on the production of agricultural goods that were exported to Europe. Sugar became by far the most important Brazilian colonial product until the early 18th century. Even though Brazilian sugar was reputed as being of high quality, the industry faced a crisis during the 17th and 18th centuries when the Dutch and the French started producing sugar in the Antilles, located much closer to Europe, causing sugar prices to fall.


          During the 18th century, private explorers who called themselves the Bandeirantes found gold and diamond deposits in the state of Minas Gerais. The exploration of these mines were mostly used to finance the Portuguese Royal Court's expenditure with both the preservation of its Global Empire and the support of its luxury lifestyle at mainland. The way in which such deposits were exploited by the Portuguese Crown and the powerful local elites, however, burdened colonial Brazil with excessive taxes. Some popular movements supporting independence came about against the taxes established by the colonial government, such as the Tiradentes in 1789, but the secessionist movements were often dismissed by the authorities of the ruling colonial regime. Gold production declined towards the end of the 18th century, starting a period of relative stagnation of the Brazilian hinterland. Both Amerindian and African slaves' man power were largely used in Brazil's colonial economy.


          In contrast to the neighbouring Spanish possessions in South America, the Portuguese colony of Brazil kept its territorial, political and linguistic integrity due to the action of the Portuguese administrative effort. Although the colony was threatened by other nations across the era of Portuguese rule, in particular by Dutch and French powers, the authorities and the people ultimately managed to protect its borders from foreign attacks. Portugal even had to send bullion to Brazil, a spectacular reversal of the colonial trend, in order to protect the integrity of the colony.


          


          Empire
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          In 1808, the Portuguese court, fleeing from Napoleons troops who had invaded Portugal, established themselves in the city of Rio de Janeiro, which thus became the seat of government of Portugal and the entire Portuguese Empire, even though being located outside of Europe. Rio de Janeiro was the capital of the Portuguese empire from 1808 to 1815. After then the United Kingdom of Portugal, Brazil and the Algarves (1815-1825) was created with Lisbon as its capital. After Joo VI returned to Portugal in 1821, his heir-apparent Pedro became regent of the Kingdom of Brazil, within the United Kingdom of Portugal, Brazil and the Algarves. Following a series of political incidents and disputes, Brazil achieved its independence from Portugal on September 7, 1822. On October 12, 1822, Dom Pedro became the first Emperor of Brazil, being crowned on December 1, 1822. Portugal would recognize Brazil as an independent country in 1825.


          In 1824, Pedro closed the Constituent Assembly, stating that the body was "endangering liberty". Pedro then produced a constitution modeled on that of Portugal (1822) and France (1814). It specified indirect elections and created the legislative, executive and judicial branches of government; however, it also added a fourth branch, the "moderating power", to be held by the Emperor. Pedro's government was considered economically and administratively inefficient. Political pressures eventually made the Emperor step down on April 7, 1831. He returned to Portugal leaving behind his five-year-old son Pedro II. Until Pedro II reached maturity, Brazil was governed by regents from 1831 to 1840. The regency period was turbulent and marked by numerous local revolts including the Male Revolt, the largest urban slave rebellion in the Americas, which took place in Bahia in 1835.


          On July 23, 1840, Pedro II was crowned Emperor. His government was marked by a substantial rise in coffee exports, the War of the Triple Alliance, and the end of slave trade from Africa in 1865, although slavery in Brazilian territory would only be abolished in 1888. Brazil stopped trading slaves from Africa in 1850, with the Eusbio de Queirs law, and abandoned slavery altogether in 1888, thus becoming the last country of the Americas to ban slavery. When slavery was finally abolished, a large influx of European immigrants took place. By the 1870s, the Emperor's control of domestic politics had started to deteriorate in face of crises with the Catholic Church, the Army and the slaveholders. The Republican movement slowly gained strength. In the end, the empire fell due to a military coup d'etat and because the dominant classes no longer needed it to protect their interests and deeply resented the abolition of slavery. Indeed, imperial centralization ran counter to their desire for local autonomy. By 1889 Pedro II had stepped down and the Republican system had been adopted to Brazil.


          


          Republic
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          Pedro II was deposed on November 15, 1889 by a Republican military coup led by general Deodoro da Fonseca, who became the countrys first de facto president through military ascension. The countrys name became the Republic of the United States of Brazil. From 1889 to 1930, the dominant states of So Paulo and Minas Gerais alternated control of the presidency. A military junta took control in 1930. Getlio Vargas took office soon after, and would remain as dictatorial ruler (with a brief democratic period in between), until 1945. He was re-elected in 1951 and stayed in office until his suicide in 1954. After 1930, successive governments continued industrial and agricultural growth and the development of the vast interior of Brazil. Juscelino Kubitschek's office years (1956-1961) were marked by the political campaign motto of plunging "50 anos em 5" (English: fifty years of development in five).


          The military took office in Brazil in a coup d'tat in 1964, and remained in power until March 1985, when it fell from grace because of political struggles between the regime and the Brazilian elites. In 1967 the name of the country was changed to Federative Republic of Brazil. Just as the Brazilian regime changes of 1889, 1930, and 1945 unleashed competing political forces and caused divisions within the military, so too did the 1964 regime change. Democracy was re-established in 1988 when the current Federal Constitution was enacted. Fernando Collor de Mello was the first president truly elected by popular vote after the military regime. Collor took office in March 1990. In September 1992, the National Congress voted for Collor's impeachment after a sequence of scandals were uncovered by the media. The vice-president, Itamar Franco, assumed the presidency. Assisted by the Minister of Finance at that time, Fernando Henrique Cardoso, Itamar Franco's administration implemented the Plano Real economic package, which included a new currency temporarily pegged to the U.S. dollar, the real. In the elections held on October 3, 1994, Fernando Henrique Cardoso ran for president and won, being reelected in 1998. Brazil's current president is Luiz Incio Lula da Silva, elected in 2002 and reelected in 2006.


          


          Government and politics
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          The Brazilian Federation is based on the union of three autonomous political entities: the States, the Municipalities and the Federal District. A fourth entity originated in the aforementioned association: the Union. There is no hierarchy among the political entities. The Federation is set on six fundamental principles: sovereignty, citizenship, dignity of the people, social value of labor, freedom of enterprise, and political pluralism. The classic tripartite branches of government ( executive, legislative, and judicial under the checks and balances system), is formally established by the Constitution. The executive and legislative are organized independently in all four political entities, while the judiciary is organized only in the federal and state levels.


          All members of the executive and legislative branches are directly-elected. Judges and other judicial officials are appointed after passing entry exams. Voting is compulsory for those aged 18 or older. Four political parties stand out among several small ones: Workers' Party (PT), Brazilian Social Democracy Party (PSDB), Brazilian Democratic Movement Party (PMDB), and Democrats (formerly Liberal Front Party - PFL). Practically all governmental and administrative functions are exercised by authorities and agencies affiliated to the Executive.


          The form of government is that of a democratic republic, with a presidential system. The president is both head of state and head of government of the Union and is elected for a four-year term, with the possibility of re-election for a second successive term. The current president is Luiz Incio Lula da Silva. He was elected on October 27, 2002, and re-elected on October 29, 2006. The President appoints the Ministers of State, who assist in governing. Legislative houses in each political entity are the main source of laws in Brazil. The National Congress is the Federations bicameral legislature, consisting of the Chamber of Deputies and the Federal Senate. Judiciary authorities exercise jurisdictional duties almost exclusively.


          


          Law
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          Brazilian Law is based on Roman- Germanic traditions. Thus, civil law concepts prevail over common law practices. Most of Brazilian law is codified, although non-codified statutes also represent a substantial part of the system, playing a complementary role. Court decisions set out interpretive guidelines; however, they are not binding on other specific cases except in a few situations. Doctrinal works and the works of academic jurists have strong influence in law creation and in law cases. The legal system is based on the Federal Constitution, which was promulgated on October 5, 1988, and is the fundamental law of Brazil. All other legislation and court decisions must conform to its rules. As of April 2007, it has been through 53 Amendments. States adopt their own Constitutions, but they must also not contradict the Federal Constitution. Municipalities and the Federal District do not have their own Constitutions; instead, they adopt "organic laws" (leis orgnicas). Legislative entities are the main source of statutes, although in certain matters judiciary and executive bodies may enact legal norms.


          Jurisdiction is administered by the judiciary entities, although in rare situations the Federal Constitution allows the Federal Senate to pass on legal judgments. There are also specialized military, labor, and electoral courts. The highest court is the Supreme Federal Tribunal. This system has been criticised over the last decades due to the slow pace at which final decisions are issued. Lawsuits on appeal may take several years to resolve, and in some cases more than a decade to see definitive rulings.


          


          Foreign relations and the military
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          Brazil is sought to be a political and economic leader in Latin America, even though this claim is partially contested by Argentina and Mexico, who oppose the country's aim of obtaining a permanent seat as the representative of the region in the UN Security Council. Social and economic problems prevent Brazil from effectively exerting global power. Between World War II and 1990, both democratic and military governments sought to expand Brazil's influence in the world by pursuing a state-led industrial policy and an independent foreign policy. More recently, the country has aimed to strengthen ties with other South American countries, engage in multilateral diplomacy through the United Nations and the Organization of American States. Brazil's current foreign policy is based on the country's position as a regional power in Latin America, a leader among developing countries, and an emerging world power. Brazilian foreign policy has generally reflected multilateralism, peaceful dispute settlement, and nonintervention in the affairs of other countries. The Brazilian Constitution also determines the country shall seek the economic, political, social and cultural integration of the nations of Latin America.


          The Armed forces of Brazil comprise the Brazilian Army, the Brazilian Navy, and the Brazilian Air Force. The Military Police (States' Military Police) is described as an ancillary force of the Army by constitution, but under the control of each state's governor. The Brazilian armed forces are the largest in Latin America. The Brazilian Air Force is the aerial warfare branch of the Brazilian armed forces, being the largest air force in Latin America, with about 700 manned aircraft in service. The Brazilian Navy is responsible for naval operations and for guarding Brazilian territorial waters. It is the oldest of the Brazilian Armed forces and the only navy in Latin America that operates an aircraft carrier, the NAeL So Paulo (formerly FS Foch of the French Navy). Finally, the Brazilian Army is responsible for land-based military operations, with a strength of approximately 190,000 soldiers.


          


          Subdivisions


          
            
              	
                
                  [image: ]


                  
                    Atlantic

                    Ocean
                  


                  
                    Pacific

                    Ocean
                  


                  
                    North Region
                  


                  
                    Northeast Region
                  


                  
                    Central-West Region
                  


                  
                    Southeast Region
                  


                  
                    South Region
                  


                  
                    Acre
                  


                  
                    Amazonas
                  


                  
                    Par
                  


                  
                    Roraima
                  


                  
                    Amap
                  


                  
                    Rondnia
                  


                  
                    Tocantins
                  


                  
                    Maranho
                  


                  
                    Bahia
                  


                  
                    Piau
                  


                  
                    Cear
                  


                  
                    Rio Grande

                    do Norte
                  


                  
                    Paraba
                  


                  
                    Pernambuco
                  


                  
                    Alagoas
                  


                  
                    Sergipe
                  


                  
                    Mato Grosso
                  


                  
                    Mato Grosso

                    do Sul
                  


                  
                    Federal

                    District
                  


                  
                    Gois
                  


                  
                    Minas Gerais
                  


                  
                    So Paulo
                  


                  
                    Rio de Janeiro
                  


                  
                    Esprito Santo
                  


                  
                    Paran
                  


                  
                    Santa Catarina
                  


                  
                    Rio Grande

                    do Sul
                  


                  
                    Argentina
                  


                  
                    Bolivia
                  


                  
                    Chile
                  


                  
                    Colombia
                  


                  
                    French Guiana
                  


                  
                    Guyana
                  


                  
                    Paraguay
                  


                  
                    Peru
                  


                  
                    Suriname
                  


                  
                    Uruguay
                  


                  
                    Venezuela
                  

                

              
            

          


          Politically, Brazil is a federation of 26 states (estados) and one federal district (Distrito Federal) which contains the capital city, Braslia. The states are subdivided into municipalities. States are based on historical, conventional borders and have developed throughout the centuries; though some boundaries are arbitrary. The federal district is not a state on its right, but shares some characteristics of a state and some of a municipality. The national territory was divided in 1969 by the Brazilian Institute of Geography and Statistics (IBGE), for demographic and statistical purposes, into five main regions: North, Northeast, Central-West, Southeast and South.


          In 1943, with the entrance of Brazil into the Second World War, the Vargas regime detached seven strategic territories from the border of the country in order to administrate them directly: Amap, Rio Branco, Acre, Guapor, Ponta Por, Iguau and the archipelago of Fernando de Noronha. After the war, the first three territories were retained as states, with Rio Branco and Guapor being renamed Roraima and Rondnia, respectively. Ponta Por and Iguau resorted to territorial status. In 1988, Fernando de Noronha became part of Pernambuco.


          In 1960, the square-shaped Distrito Federal was carved out of Gois in preparation for the new capital, Braslia. The previous federal district became the state of Guanabara until in 1975 it was merged with the state of Rio de Janeiro, becoming the municipality of Rio de Janeiro.


          In 1977, Mato Grosso was split into two states. The northern area retained the name Mato Grosso while the southern area became the state of Mato Grosso do Sul, with Campo Grande as its capital. The new Mato Grosso do Sul incorporated the territory of Ponta Por and the northern part of Iguau. Central Iguau went to Paran, and southern Iguau went to Santa Catarina. In 1988, the northern portion of Gois became the state of Tocantins, with Palmas as its capital.
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          The North region covers 45.27% of the land area of Brazil, and has the lowest number of inhabitants. With the exception of Manaus, which hosts a tax-free industrial zone, and Belm, the biggest metropolitan area of the region, it is fairly unindustrialized and undeveloped. It accommodates most of the rainforest vegetation of the world and many indigenous tribes. The Northeast region is inhabited by about 30% of Brazil's population. It is culturally diverse, with roots set in the Portuguese colonial period, and in Amerindian and Afro-Brazilian elements. It is also the poorest region of Brazil, and suffers from long periods of dry climate. The Central-West region has low demographic density when compared to the other regions, mostly because a part of its territory is covered by the world's largest marshlands area, the Pantanal as well as a small part of the Amazon Rainforest in the northwest. However, much of the region is also covered by Cerrado, the largest savanna in the world. The central-west region contributes significantly towards agriculture.


          The Southeast region is the richest and most densely populated. It has more inhabitants than any other South American country, and hosts one of the largest megalopolises of the world, and has the country's two largest cities; So Paulo and Rio de Janeiro. The region is very diverse, including the major business centre of So Paulo, the historical cities of Minas Gerais and its capital Belo Horizonte, the third-largest metropolitan area in Brazil, the beaches of Rio de Janeiro, and the coast of Esprito Santo. The South region is the wealthiest by GDP per capita, and has the highest standard of living in the country. It is also the coldest region of Brazil, with occasional occurrences of frost and snow in some of the higher altitude areas. It has been settled mainly by European immigrants, mostly of Italian, German and Portuguese ancestry, being clearly influenced by these cultures.


          


          States
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          The Equatorial line cuts through the state of Amap in the north, and the Tropic of Capricorn line cuts through the state of So Paulo. The southernmost state of Rio Grande do Sul is further to the south than the entire European continent is to the north. Acre is in the far west side of the country, covered by the Amazon forest; Paraba is the easternmost state of Brazil; Cabo Branco, in the city of Joo Pessoa, is the easternmost point of Brazil and the Americas. The states of Paran, Rio Grande do Sul, and Santa Catarina all have a temperate climate.


          So Paulo is the economic center of Brazil. Agriculture, industry, commerce, and services are the most diversified of Brazil. Although a large proportion is exported to other states and other countries, the consumer market of the state is also the biggest in the country. Different from other states, where settlement started in the coast and moved inwards, in So Paulo the centre of the economy was in a non-coastal city.


          Rio de Janeiro, the most well known Brazilian city and with many famous landmarks, is the capital of the state of Rio de Janeiro. Older books may still reference the state of Guanabara: after the Federal District (capital of the Republic) was moved to Braslia in 1960, the city of Rio de Janeiro was elevated to the condition of state of Guanabara (name of the large bay which washes the city or Rio); however, in 1975, Guanabara was incorporated to the state of Rio and returned to the condition of municipality, with the old name of city of Rio de Janeiro.
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          Brazil occupies an immense area along the eastern coast of South America and includes much of the continent's interior region, sharing land borders with Uruguay to the south; Argentina and Paraguay to the southwest; Bolivia and Peru to the west; Colombia to the northwest; Venezuela, Suriname, Guyana and the overseas department of French Guiana to the north; stretching from the North to the Southern Hemisphere. The factors of size, relief, climate, and natural resources make Brazil geographically diverse. Brazil is the fifth largest country in the worldafter Russia, Canada, the People's Republic of China and the United Statesand third largest on the Americas; with a total area of 8,511,965kilometers (5,289,090mi), include 55,455kilometers (34,458mi) of water. It spans three time zones; from UTC-4, in the North (except Par) and UTC-4, in the central states; to UTC-3, in the eastern states, the official time of Brazil, and UTC-2, in the Atlantic islands.


          Brazilian topography is also diverse, including hills, mountains, plains, highlands, and scrublands. Much of Brazil lies between 200metres (660ft) and 800metres (2,600ft) in elevation. The main upland area occupies most of the southern half of the country. The northwestern parts of the plateau consist of broad, rolling terrain broken by low, rounded hills. The southeastern section is more rugged, with a complex mass of ridges and mountain ranges reaching elevations of up to 1,200metres (3,900ft). These ranges include the Mantiqueira Mountains, the Espinhao Mountains, and the Serra do Mar. In north, the Guiana Highlands form a major drainage divide, separating rivers that flow south into the Amazon Basin from rivers that empty into the Orinoco river system, in Venezuela, to the north. The highest point in Brazil is the Pico da Neblina with 3,014metres (9,890ft), and the lowest point is the Atlantic Ocean with 0metres (0ft). Brazil has a dense and complex system of rivers, one of the world's most extensive, with eight major drainage basins, all of which drain into the Atlantic Ocean. Major rivers include the Amazon, the largest river in terms of volume of water, and the second-longest in the world; the Paran and its major tributary, the Iguau River, where the Iguau Falls are located; the Negro, So Francisco, Xingu, Madeira and the Tapajs rivers.
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          The climate of Brazil comprises a wide range of weather conditions across a large geographic scale and varied topography, but the largest part of the country is tropical and covered by the Amazon Rainforest. Analysed according to the Kppen system, Brazil hosts five major climatic subtypes: equatorial, tropical, semiarid, highland tropical, and temperate; ranging from equatorial rainforests in the north and semiarid deserts in the northeast, to temperate coniferous forests in the south and tropical savannas in central Brazil. Many regions have starkly different microclimates.


          A equatorial climate characterizes much of northern Brazil. There is no real dry season but there are some variations in the period of the year when most rain falls. Temperatures average 25C (77F), with more significant temperature variations between night and day than between seasons. Over central Brazil rainfall is more seasonal, characteristic of a savanna climate. This region is as large and extensive as the Amazon basin but, lying farther south and being at a moderate altitude, it has a very different climate. In the interior Northeast, seasonal rainfall is even more extreme. The semiarid climate region receives less than 800millimetres (31in) of rain, which falls in a period of two or three months. From the south of Baha, near So Paulo, the distribution of rainfall changes, here some appreciable rainfall occurs in all months. The South has temperate conditions, with average temperatures below 18C (64F) and cool winters, frosts are quite common, with occasional snowfalls in the higher areas.
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          Brazil's large territory comprises different ecosystems, such as the Amazon Rainforest, recognized as having the greatest biological diversity in the world; the Atlantic Forest and the Cerrado, which together sustain some of the world's greatest biodiversity. In the South, the Araucaria pine forest grows under temperate conditions. The rich wildlife of Brazil reflects the variety of natural habitats; however, remains largely unknown, and new species are found on nearly a daily basis. Scientists estimate that the total number of plant and animal species in Brazil could approach two million. Larger mammals include pumas, jaguars, ocelots, rare bush dogs, and foxes. Peccaries, tapirs, anteaters, sloths, opossums, and armadillos are abundant. Deer are plentiful in the south, and monkeys of many species abound in the northern rain forests.


          Concern for the environment in Brazil has grown in response to global interest in environmental issues. It's natural heritage is extremely threatened due to cattle ranching and agriculture, logging, mining, resettlement, oil and gas extraction, over-fishing, expansion of urban centres, wildlife trade, fire, climate change, dams and infrastructure, water contamination, and invasive species. In many areas of the country, the natural environment is threatened by development. Construction of highways has opened up previously remote areas for agriculture and settlement; dams have flooded valleys and inundated wildlife habitats; and mines have scarred and polluted the landscape.
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          Brazil is the largest national economy in Latin America, the world's tenth largest economy at market exchange rates and the ninth largest in purchasing power parity (PPP), according to the International Monetary Fund and the World Bank; with large and developed agricultural, mining, manufacturing and service sectors, as well as a large labor pool. The country has been expanding its presence in international financial and commodities markets, and is regarded as one of the group of four emerging economies called BRIC. Brazilian exports are booming, creating a new generation of tycoons. Major export products include aircraft, coffee, automobiles, soybean, iron ore, orange juice, steel, ethanol, textiles, footwear, corned beef and electrical equipment. The biggest investment boom in history is under way; in 2007, Brazil launched a four-year plan to spend $300 billion to modernise its road network, power plants and ports. Brazil's booming economy is shifting into overdrive, with biofuels and deep-water oil providing energy independence and the government collecting enough cash to irrigate the desert and pave highways across the Amazon Rainforest. Brazil had pegged its currency, the real, to the U.S. dollar in 1994. However, after the East Asian financial crisis, the Russian default in 1998 and the series of adverse financial events that followed it, the Brazilian central bank temporarily changed its monetary policy to a managed-float scheme while undergoing a currency crisis, until definitively changing the exchange regime to free-float in January 1999.


          Brazil received an International Monetary Fund rescue package in mid-2002 in the amount of $30.4billion, a record sum at that time. The IMF loan was paid off early by Brazil's central bank in 2005 (the due date was scheduled for 2006). One of the issues the Brazilian central bank is currently dealing with is the excess of speculative short-term capital inflows to the country in the past few months, which might explain in part the recent downfall of the U.S. dollar against the real in the period. Nonetheless, foreign direct investment (FDI), related to long-term, less speculative investment in production, is estimated to be $193.8billion for 2007. Inflation monitoring and control currently plays a major role in Brazil's Central Bank activity in setting out short-term interest rates as a monetary policy measure.
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          Brazil's " investment grade" economy is diverse, encompassing agriculture, industry, and a multitude of services. Brazil is finally punching its weight with a booming economy and stronger global leadership. The recent economic strength has been due in part to a global boom in commodities prices with exports from beef to soybeans soaring. Its prospects have been helped by huge oil and gas discoveries. A global power in agriculture and natural resources, Brazil unleash the greatest burst of prosperity has witnessed in three decades.


          Agriculture and allied sectors like forestry, logging and fishing accounted for 5.1% of the gross domestic product in 2007. A performance that puts agribusiness in a position of distinction in terms of Brazil's trade balance, in spite of trade barriers and subsidizing policies adopted by the developed countries. The industry; from automobiles, steel and petrochemicals to computers, aircraft, and consumer durables; accounted for 30.8% of the gross domestic product. Industry is highly concentrated geographically, with the leading concentrations in metropolitan So Paulo, Rio de Janeiro, Campinas, Porto Alegre, and Belo Horizonte. Technologically advanced industries are also highly concentrated in these locations.


          Brazil is the world's tenth largest energy consumer. It's energy comes from renewable sources, particularly hydroelectricity and ethanol; and nonrenewable sources, mainly oil and natural gas. Brazil will become an oil superpower, with massive oil discoveries in recent times.


          


          Science and technology
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          Brazilian science effectively began in the first decades of the 19th century, when the Portuguese Royal Family, headed by John VI, arrived in Rio de Janeiro, escaping from the Napoleon's army invasion of Portugal in 1807. Until then, Brazil was a Portuguese colony, without universities, and a lack of cultural and scientific organizations, in stark contrast to the former American colonies of the Spanish Empire, which although having a largely illiterate population like Brazil and Portugal, had, however, a number of universities since the 16th century.


          Technological research in Brazil is largely carried out in public universities and research institutes. Nonetheless, more than 73% of funding for basic research still comes from government sources. Some of Brazil's most notables technological hubs are the Oswaldo Cruz Institute, the Butantan Institute, the Air Force's Aerospace Technical Centre, the Brazilian Agricultural Research Corporation and the INPE. Brazil has the most advanced space program in Latin America, with significant capabilities to launch vehicles, launch sites and satellite manufacturing. On October 14, 1997, the Brazilian Space Agency signed an agreement with NASA to provide parts for the ISS. Uranium is enriched at the Resende Nuclear Fuel Factory to fuel the country's energy demands. Plans are on the way to build the country's first nuclear submarine. Brazil is one of the three countries in Latin America with an operational Synchrotron Laboratory, a research facility on physics, chemistry, material science and life sciences.


          


          Demographics
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          Brazil's population comes from many racial and ethnic groups. The last National Research for Sample of Domiciles (PNAD) census revealed the following: 49.7% of the population are White, about 93 million; 42.6% are Pardo ( brown), about 79 million; 6.9% are Black, about 13 million; 0.5% are Asian, about 1 million; and 0.4% are Amerindian, about 519,000. Most Brazilians can trace their ancestry to the country's Indigenous peoples, Portuguese colonists, and African slaves. Since 1500, with the arrival of the Portuguese, miscegenation between these three groups took place. Over three centuries of Portuguese colonization, Brazil received more than 700,000 Portuguese settlers and 4 million African slaves.


          Starting in the late 19th century, Brazil opened its doors to immigration: people of over 60nationalities immigrated to Brazil. About 5million European and Asian immigrants arrived from 1870 to 1953, most of them from Italy, Portugal, Spain, and Germany. In the early 20th century, people from Japan and the Middle-East also arrived. The immigrants and their descendants had an important impact in the ethnic composition of the Brazilian population, and many diasporas are present in the country. Brazil has the largest population of Italian origin outside of Italy, with over 25million Italian Brazilians, the largest Japanese population outside of Japan, with 1.6million Japanese Brazilians, as well the second largest German population outside of Germany, with 12million German Brazilians. A characteristic of Brazil is the race mixing. Genetically, most Brazilians have some degree of European, African, and Amerindian ancestry. The entire population can be considered a single "Brazilian" ethnic group, with highly varied racial types and backgrounds, but without clear ethnic sub-divisions.


          The largest metropolitan areas in Brazil are So Paulo, Rio de Janeiro, and Belo Horizonte, respectively with 19.7, 11.4, and 5.4million inhabitants. Almost all the capitals are the largest city in their corresponding state, except for Vitria, the capital of Esprito Santo, and Florianpolis, the capital of Santa Catarina. There are also non-capital metropolitan areas in the states of So Paulo ( Campinas, Santos and the Paraba Valley), Minas Gerais ( Steel Valley), Rio Grande do Sul ( Sinos Valley), and Santa Catarina ( Itaja Valley).


          



          
            
              	Largest cities of Brazil

              	
            


            
              	

              	Municipality

              	Federative unit

              	Population

              	

              	Municipality

              	Federative unit

              	Population
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              [image: Rio de Janeiro]

              Rio de Janeiro
            


            
              	1

              	So Paulo

              	So Paulo

              	11,016,724

              	11

              	Belm

              	Par

              	1,428,368
            


            
              	2

              	Rio de Janeiro

              	Rio de Janeiro

              	6,136,652

              	12

              	Guarulhos

              	So Paulo

              	1,283,253
            


            
              	3

              	Salvador

              	Bahia

              	2,892,625

              	13

              	Goinia

              	Gois

              	1,220,412
            


            
              	4

              	Fortaleza

              	Cear

              	2,416,920

              	14

              	Campinas

              	So Paulo

              	1,059,420
            


            
              	5

              	Belo Horizonte

              	Minas Gerais

              	2,399,920

              	15

              	So Lus

              	Maranho

              	922,458
            


            
              	6

              	Braslia

              	Distrito Federal

              	2,383,784

              	16

              	So Gonalo

              	Rio de Janeiro

              	973,372
            


            
              	7

              	Curitiba

              	Paran

              	1,788,559

              	17

              	Macei

              	Alagoas

              	922,458
            


            
              	8

              	Manaus

              	Amazonas

              	1,644,690

              	18

              	D. de Caxias

              	Rio de Janeiro

              	855,010
            


            
              	9

              	Recife

              	Pernambuco

              	1,515,052

              	19

              	Nova Iguau

              	Rio de Janeiro

              	844,583
            


            
              	10

              	Porto Alegre

              	Rio Grande do Sul

              	1,440,939

              	20

              	Teresina

              	Piau

              	813,992
            


            
              	Source: Brazilian Institute of Geography and Statistics (2007 Demographic Census)
            


            
              	^1 Metropolitan region of So Paulo (So Paulo and Guarulhos)

              ^2 Metropolitan region of Rio de Janeiro (Niteri, Rio de Janeiro, So Gonalo, Duque de Caxias and Nova Iguau)
            

          


          


          


          Education and health
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          The Federal Constitution and the 1996 General Law of Education in Brazil (LDB) determine how the Federal Government, States, Federal District, and Municipalities will manage and organize their respective education systems. Each of these public educational systems is responsible for its own maintenance, which manages funds as well as mechanisms and sources for financial resources. The new Constitution reserves 25% of state and municipal taxes and 18% of federal taxes for education.


          Private school programs are available to complement the public school system. In 2003, the literacy rate was 88% of the population, and the youth literacy rate (ages 1519) was 93.2%. Illiteracy is highest in the Northeast, around 27%, which has a high proportion of rural poor. Although at same year, Brazil's education had low levels of efficiency by 15-year-old students, particularly in the public school network. Higher education starts with undergraduate or sequential courses, which may offer different specialist choices such as academic or vocational paths. Depending on choice, students may improve their educational background with Stricto Sensu or Lato Sensu postgraduate courses.


          The public health system is managed and provided by all levels of government, whilst private healthcare fulfills a complementary role. There are several problems in the Brazilian health system. In 2006, these were infant mortality, child mortality, maternal mortality, mortality by non-transmissible illness and mortality caused by external causes: transportation, violence and suicide.


          


          Language
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          Portuguese is the only official language of Brazil. It is spoken by nearly the entire population and is virtually the only language used in newspapers, radio, television, and for all business and administrative purposes. Moreover, Brazil is the only Portuguese-speaking nation in the Americas, making the language an important part of Brazilian national identity and giving it a national culture distinct from its Spanish-speaking neighbors.


          Brazilian Portuguese has had its own development, influenced by the Amerindian and African languages. Due to this, the language is somewhat different from that spoken in Portugal and other Portuguese-speaking countries, mainly for phonological and orthographic differences. These differences are somewhat greater than those of American and British English. Portugal may have to recognize the inevitable by bowing to the economic and cultural supremacy of Brazil, its former colony; it is considering reforming its own language to accommodate linguistic developments in the Brazilian Portuguese since the two languages diverged.


          Minority languages are spoken throughout the vast national territory. Some of these are spoken by indigenous peoples: 180 Amerindian languages are spoken in remote areas. Others are spoken by immigrants and their descendants. There are important communities of speakers of German (mostly the Hunsrckisch, part of the High German languages) and Italian (mostly the Talian dialect, of Venetian origin) in the south of the country, both largely influenced by the Portuguese language.


          


          Culture
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          A wide variety of elements create a society with considerable ethnic complexity. Brazilian culture has historically been influenced by European, African, and Indigenous cultures and traditions. Its major early influence derived from Portuguese culture because of strong colonial ties with the Portuguese empire. Among other inheritances, the Portuguese introduced the Portuguese language, the Catholic religion, and the colonial architectural styles. Other aspects of Brazilian culture are contributions of Italian, German, and other European immigrants who came in large numbers, and their influences are felt closer to the South and Southeast of Brazil. Amerindian peoples influenced Brazil's language and cuisine; and the Africans, brought to Brazil as slaves, influenced language, cuisine, music, dance, and religion.


          Literature in Brazil dates back to the 16th century, to the writings of the first Portuguese explorers in Brazil, such as Pro Vaz de Caminha, writer of the fleet of navigator Pedro lvares Cabral. Cuisine varies greatly by region and reflects the country's mix of native and immigrants. This has created a national cooking style marked by the preservation of regional differences. Brazil's cultural tradition extends to its music styles which include samba, bossa nova, forr, frevo, pagode, and many others. Brazil has also contributed to classical music, which can be seen in the works of many composers. In arts, important modern artists Anita Malfatti and Tarsila do Amaral were both early pioneers in Brazilian art. The Cinema has a long tradition, reaching back to the birth of the medium in the late 19th century, and gained a new level of international acclaim in recent years.


          The festival of Carnival (Portuguese: Carnaval), with its spectacular street parades and vibrant music, has become one of the most potent images of Brazil; an annual celebration held forty days before Easter and marks the beginning of Lent. Carnival is celebrated throughout Brazil with distinct regional characteristics, but the most spectacular celebrations outside Rio de Janeiro take place in Salvador, Recife, and Olinda, although the nature of the events varies. Other regional festivals include the Boi Bumb and Festa Junina (June Festivals).


          


          Religion
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          Religion is very diversified in Brazil; the constitution provides for freedom of religion, and the government generally respects this right in practice. The Roman Catholic Church is dominant, making Brazil the largest Catholic nation in the world. The formal link between the state and the Roman Catholicism was severed in the late 19th century; however, the Catholic Church has continued to exert an influence on national affairs. Adepts of Protestantism are rising in number. Until 1970, the majority of Brazilian Protestants were members of "traditional churches", mostly Lutherans, Presbyterians and Baptists. Since then, numbers of Pentecostal and Neopentecostal members have increased significantly. Traditional African beliefs, brought by slaves, have blended with Catholicism to create Afro-Brazilian religions such as Macumba, Candombl, and Umbanda. Amerindians practice a wide variety of indigenous religions that vary from group to group. Islam in Brazil was first practiced by African slaves. Today, the Muslim population in Brazil is made up of mostly Arab immigrants. There are approximately fifty-five mosques and Muslim religious centers. A recent trend has been the increase in conversions to Islam among non-Arab citizens.


          According to the 2000 Demographic Census, 73.9% of the population is Roman Catholic; 15.4% is Protestant; 0.91% from other Christian denominations; 1.33% follows Kardecist spiritism; 0.31% follows African traditional religions; 0.01% follows Amerindian traditions; 7.35% consider themselves agnostics, atheists or without a religion; and 0.81% are members of other religions such as Buddhism, Judaism, Islam, and some practice a mixture of different religions.


          


          Sport


          


          Football (Portuguese: futebol) is the most popular sport in Brazil. The Brazilian national football team (Seleo) is currently ranked second in the world according to the FIFA World Rankings. They have been victorious in the FIFA World Cup tournament a record five times, in 1958, 1962, 1970, 1994 and 2002. Basketball, volleyball, auto racing, and martial arts also attract large audiences. Though not as regularly followed or practiced as the previously mentioned sports, tennis, team handball, swimming, and gymnastics have found a growing number of enthusiasts over the last decades. Some sport variations have their origins in Brazil. Beach football, futsal (official version of indoor football) and footvolley emerged in the country as variations of football. In martial arts, Brazilians have developed Capoeira, Vale tudo, and Brazilian Jiu-Jitsu. In auto racing, Brazilian drivers have won the Formula 1 world championship eight times: Emerson Fittipaldi in 1972 and 1974; Nelson Piquet in 1981, 1983 and 1987; and Ayrton Senna in 1988, 1990 and 1991.


          Brazil has undertaken the organization of large-scale sporting events: the country organized and hosted the 1950 FIFA World Cup and is chosen to host the 2014 FIFA World Cup event. The circuit located in So Paulo, Autdromo Jos Carlos Pace, hosts the annual Grand Prix of Brazil. So Paulo organized the IV Pan American Games in 1963, and Rio de Janeiro hosted the XV Pan American Games in 2007. Brazil also tried for the fourth time to host the Summer Olympics with Rio de Janeiro candidature in 2016.


          
            Retrieved from " http://en.wikipedia.org/wiki/Brazil"
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              	Bread, white (typical)

              Nutritional value per 100g (3.5 oz)
            


            
              	Energy 270 kcal  1110 kJ
            


            
              	
                
                  
                    	Carbohydrates  

                    	51 g
                  


                  
                    	- Dietary fibre 2.4 g 
                  


                  
                    	Fat

                    	3 g
                  


                  
                    	Protein

                    	8 g
                  


                  
                    	Thiamin (Vit. B1) 0.5 mg 

                    	38%
                  


                  
                    	Riboflavin (Vit. B2) 0.3 mg 

                    	20%
                  


                  
                    	Niacin (Vit. B3) 4 mg 

                    	27%
                  


                  
                    	Sodium 681 mg

                    	45%
                  

                

              
            


            
              	Percentages are relative to US

              recommendations for adults.

            

          


          
            
              	Bread, whole-wheat (typical)

              Nutritional value per 100g (3.5 oz)
            


            
              	Energy 250 kcal  1030 kJ
            


            
              	
                
                  
                    	Carbohydrates  

                    	46 g
                  


                  
                    	- Dietary fibre 7 g 
                  


                  
                    	Fat

                    	4 g
                  


                  
                    	Protein

                    	10 g
                  


                  
                    	Thiamin (Vit. B1) 0.4 mg 

                    	31%
                  


                  
                    	Riboflavin (Vit. B2) 0.2 mg 

                    	13%
                  


                  
                    	Niacin (Vit. B3) 4 mg 

                    	27%
                  


                  
                    	Sodium 527 mg

                    	35%
                  

                

              
            


            
              	Percentages are relative to US

              recommendations for adults.

            

          


          Bread is a staple food prepared by baking a dough of flour and water. It may be leavened or unleavened. Salt, fat and a leavening agent such as yeast are common ingredients, though breads may contain a range of other ingredients: milk, egg, sugar, spice, fruit (such as raisins), vegetables (such as onion), nuts (such as walnuts) or seeds (such as poppy seeds).


          Bread is one of the oldest prepared foods,dating back to the Neolithic era. The development of leavened bread can probably also be traced to prehistoric times. Fresh bread is prized for its taste, aroma and texture. Retaining its freshness is important to keep it appetizing. Bread that has stiffened or dried past its prime is said to be stale. Modern bread is often wrapped in paper or plastic film, or stored in an airtight container such as a breadbox to keep it fresh longer. Bread that is kept in warm, moist environments is prone to the growth of mold. Bread kept at low temperatures, for example, in a refrigerator, will develop mold growth more slowly than bread kept at room temperature. However, unwrapped bread kept in a typical household refrigerator will turn stale quickly due to the low humidity of the air. The inner, soft part of bread is known to bakers and other culinary professionals as the crumb, which is not to be confused with small bits of bread that often fall off, called crumbs. The outer hard portion of bread is called the crust.


          


          Usage


          Bread can be served at any temperature ranging from room temperature to hot. Once baked, it can subsequently be toasted. It is most commonly picked up and eaten with the hands, or sometimes with a knife and fork. It can be eaten by itself or as a carrier for another, usually less compact food. Bread may be dunked or dipped into a liquid (such as beef gravy, olive oil, or sardine pt), topped with various spreads, both sweet and savory, or serve as the enclosure for the ubiquitous sandwich with any number of meats, cheeses, vegetables or condiments inside.


          


          Etymology


          The word itself, Old English bread, is common in various forms to many Germanic languages; such as Frisian brea, Dutch brood, German Brot, Swedish brd, and Norwegian and Danish brd; it has been claimed to be derived from the root of brew, but more probably is connected with the root of break, for its early uses are confined to broken pieces, or bits of bread, the Latin crustum, and it was not until the 12th century that it took the placeas the generic name for breadof hlaf (hlaifs in Gothic: modern English loaf), which appears to be the oldest Teutonic name; Old High German hleib and modern German Laib, or Finnish leip, Estonian leib, and Russian хлеб (khleb) are similar (all are derived from the Old Germanic word for "loaf").


          


          History


          Bread is one of the oldest prepared foods, dating back to the Neolithic era. The first breads produced were probably cooked versions of a grain-paste, made from ground cereal grains and water, and may have been developed by accidental cooking or deliberate experimentation with water and grain flour. Descendants of these early breads are still commonly made from various grains worldwide, including the Iranian ( Persian) lavashs, tabuns, sangaks, Mexican tortilla, Indian chapatis, rotis and naans, Scottish oatcake, North American jonnycake, Middle Eastern pita, and Ethiopian injera. The basic flat breads of this type also formed a staple in the diet of many early civilizations with the Sumerians eating a type of barley flat cake, and the 12th century BC Egyptians being able to purchase a flat bread called ta from stalls in the village streets.


          The development of leavened bread can probably also be traced to prehistoric times. Yeast spores occur everywhere, including the surface of cereal grains, so any dough left to rest will become naturally leavened. Although leavening is likely of prehistoric origin, the earliest archaeological evidence is from ancient Egypt. Scanning electron microscopy has detected yeast cells in some ancient Egyptian loaves. However, ancient Egyptian bread was made from emmer wheat and has a dense crumb. In cases where yeast cells are not visible, it is difficult, by visual examination, to determine whether the bread was leavened. As a result, the extent to which bread was leavened in ancient Egypt remains uncertain.


          There were multiple sources of leavening available for early bread. Airborne yeasts could be harnessed by leaving uncooked dough exposed to air for some time before cooking. Pliny the Elder reported that the Gauls and Iberians used the foam skimmed from beer to produce "a lighter kind of bread than other peoples." Parts of the ancient world that drank wine instead of beer used a paste composed of grape juice and flour that was allowed to begin fermenting, or wheat bran steeped in wine, as a source for yeast. The most common source of leavening however was to retain a piece of dough from the previous day to utilize as a form of sourdough starter.


          Even within antiquity there was a wide variety of breads available. In the Deipnosophistae, the Greek author Athenaeus describes some of the breads, cakes, cookies, and pastries available in the Classical world. Among the breads mentioned are griddle cakes, honey-and-oil bread, mushroom shaped loaves covered in poppy seeds, and the military specialty of rolls baked on a spit. The type and quality of flour used to produce bread could also vary as noted by Diphilus when he declared "bread made of wheat, as compared with that made of barley, is more nourishing, more digestible, and in every way superior." In order of merit, the bread made from refined [thoroughly sieved] flour comes first, after that bread from ordinary wheat, and then the unbolted, made of flour that has not been sifted."
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          Within medieval Europe bread served not only as a staple food but also as part of the table service. In the standard table setting of the day the trencher, a piece of stale bread roughly 6inches by 4inches (15 cm by 10 cm), served as an absorbent plate. At the completion of a meal the trencher could then be eaten, given to the poor, or fed to the dogs. It was not until the fifteenth century that trenchers made of wood started to replace the bread variety.


          Otto Frederick Rohwedder is considered to be the father of sliced bread. In 1912 Rohwedder started work on inventing a machine that sliced bread, but bakeries were reluctant to use it since they were concerned the sliced bread would go stale. It was not until 1928, when Rohwedder invented a machine that both sliced and wrapped the bread, that sliced bread caught on. A bakery in Chillicothe, Missouri was the first to use this machine to produce sliced bread.


          For generations, white bread was the preferred bread of the rich while the poor ate dark bread. However, in most western societies, the connotations reversed in the late 20th century with dark (whole grain) bread becoming preferred as having superior nutritional value while white bread became associated with lower-class ignorance of nutrition.


          Another major advance happened in 1961 with the development of the Chorleywood Bread Process which used the intense mechanical working of dough to dramatically reduce the fermentation period and the time taken to produce a loaf. This process is now widely used around the world in large factories.


          More recently, and especially in smaller retail bakeries, chemical additives are used that both speed up mixing time and reduce necessary fermentation time, so that a batch of bread may be mixed, made up, risen, and baked in less than 3 hours. Dough that does not require fermentation because of chemical additives is called "no-time bread" by commercial bakers. Common additives include reducing agents such as L-cysteine or sodium metabisulfite, and oxidants such as potassium bromate or ascorbic acid. Often these chemicals are added to dough in the form of a prepackaged base, which also contains most or all of the dough's non-flour ingredients. Using bases and sophisticated chemistry, commercial bakers have made possible the fresh production of imitation artisan and sourdough breads by semi-skilled labor working in smaller shops.


          Recently, domestic breadmakers that automate the process of making bread are becoming popular in the home.


          


          Cultural and political importance of bread


          As a foodstuff of great historical and contemporary importance, in many cultures in the West and Near and Middle East bread has a significance beyond mere nutrition. The Lord's Prayer, for example, contains the line 'Give us today our daily bread'; here, 'bread' is commonly understood to mean necessities in general. In Israel the most usual phrase in work related demonstrations is "lekhem, avoda" [bread, work], and during the 1950s, the beatnik community used the term bread as a euphemism for money. The word bread is now commonly used around the world in English speaking countries as a synonym for money (as also is the case with the word dough.) The cultural importance of 'bread' goes beyond slang, however, to serve as a metaphor for basic necessities and living conditions in general. A 'bread-winner' is a household's main economic contributor and has little to do with actual bread-provision, for example. This also goes along with the phrase "putting bread on the table." A remarkable or revolutionary innovation is often referred to as "the greatest thing since sliced bread." In the USSR, Lenin and his fellow Bolsheviks promised "Peace, Land, and Bread," which thereby became a mainstay slogan of Soviet propaganda. In Newfoundland, bread was seen as having the power to protect against fairies. The term " breadbasket" is often used to denote an agriculturally productive region. In Slavic cultures bread and salt is offered as a welcome to all guests.


          The political significance of bread is considerable. In Britain in the nineteenth century the inflated price of bread due to the Corn Laws caused major political and social divisions, and was central to debates over free trade and protectionism. The Assize of Bread and Ale in the thirteenth century showed the importance of bread in medieval times by setting heavy punishments for short-changing bakers, and bread appeared in Magna Carta a half-century earlier.


          In contrast, in much of Asia rice is much more prominent as a staple and much of the connotations of bread as a cultural symbol of basic necessities are replaced by rice. To the more conservative elderly generations of Chinese in southern China, the appearance of rice on the table is a fundamental constituent of a meal. Meals made of bread, such as a sandwich, however substantial they may be, are considered as only light snacks in the eyes of the elderly generation.


          


          Types


          Bread is a popular food in Western and most other societies, although East Asian societies typically prefer rice or noodles. It is often made from a wheat- flour dough that is cultured with yeast, allowed to rise, and finally baked in an oven. Owing to its high levels of gluten (which give the dough sponginess and elasticity), common wheat (also known as bread wheat) is the most common grain used for the preparation of bread, but bread is also made from the flour of other wheat species (including durum, spelt and emmer), rye, barley, maize (or corn), and oats, usually, but not always, in combination with wheat flour. Although common wheat is best suited for making highly-risen white bread, other wheat species are capable of giving a good crumb. Spelt bread (Dinkelbrot) continues to be widely consumed in Germany, and emmer bread was a staple food in ancient Egypt. Canadian bread is known for its heartier consistency due to high protein levels in Canadian flour.


          
            	White bread is made from flour containing only the central core of the grain (endosperm).


            	Brown bread is made with endosperm and 10% bran. It can also refer to white bread with added colouring (often caramel colouring) to make it 'brown'; commonly labeled in America as "Wheat" bread (as opposed to "Whole Wheat" bread.)


            	Wholemeal bread contains the whole of the wheat grain (endosperm and bran). It is also referred to as 'whole grain' or 'whole wheat' bread, especially in North America.


            	Wheat germ bread has added wheat germ for flavoring.


            	Whole grain bread can refer to the same as 'wholemeal bread', or to white bread with added whole grains to increase its fibre content (i.e. as in "60% whole grain bread").


            	Granary bread is bread made from granary flour. Trademarked to Hovis, it is made from malted white or brown flour, wheat germ and whole grains.


            	Rye bread is made with flour from rye grain of variable levels. It is higher in fiber than many common types of bread and is often darker in colour and stronger in flavor. In Finland, Baltic States and Russia, rye is popular type of bread.

          


          


          Composition and chemistry


          


          Formulation


          The amount of water and flour are the most significant measurements in a bread recipe, as they affect texture and crumb the most. Professional bakers use a system of percentages known as Bakers' Percentage in their recipe formulations, and measure ingredients by weight instead of by volume. Measurement by weight is much more accurate and consistent than measurement by volume, especially for the dry ingredients.


          Flour is always 100%, and the rest of the ingredients are a percent of that amount by weight. Common table bread in the U.S. uses approximately 50% water, resulting in a finely-textured, light, bread. Most artisan bread formulas contain anywhere from 60 to 75% water. In yeast breads, the higher water percentages result in more CO2 bubbles, and a coarser bread crumb. One pound (~ 450 g) of flour will yield a standard loaf of bread, or two French loaves.


          Calcium propionate is commonly added by commercial bakeries to retard the growth of molds.


          


          Flour


          Flour is a product made from grain that has been ground into a powdery consistency. It is flour that provides the primary structure to the final baked bread. Commonly available flours are made from rye, barley, maize, and other grains, but it is wheat flour that is most commonly used for breads. Each of these grains provides the starch and protein necessary for the production of bread.


          The quantity and quality of the proteins contained in the flour serve as the best indicator of the quality of the bread dough and the finished bread. While bread can be made from all-purpose wheat flour, for quality bread a specialty bread flour, containing more protein, is recommended.


          Wheat flour in addition to its starch contains three water-soluble protein groups, albumin, globulin, proteoses, and two non-water soluble protein groups, glutenin and gliadin. When flour is mixed with water the water-soluble proteins dissolve, leaving the glutenin and gliadin to form the structure of the resulting dough. When worked by kneading, the glutenin forms strands of long thin chainlike molecules while the shorter gliadin forms bridges between the strands of glutenin. The resulting networks of strands produced by these two proteins is known as gluten. Gluten development improves if the dough is allowed to autolyse.


          


          Liquids


          Water, or some other liquid, is used to form the flour into a paste or dough. The volume of liquid required varies between recipes, but a ratio of 1 part liquid to 3 parts flour is common for yeast breads while recipes that use steam as the primary leavening method may have a liquid content in excess of one part liquid to one part flour by volume. In addition to water, other types of liquids that may be used include dairy products, fruit juices, or beer. In addition to the water in each of these they also bring additional sweeteners, fats, and/or leavening components.


          


          Leavening


          Leavening is the process of adding gas to a dough before or during baking to produce a lighter, more easily chewed bread. Most bread consumed in the West is leavened. However, unleavened breads have symbolic importance in Judaism and Christianity. Jews consume unleavened bread called Matza during Passover. They are also used in the Christian liturgy when they celebrate the Eucharist, a rite derived from the narrative of the Last Supper when Jesus broke bread with his disciples during a Passover Seder.


          


          Chemical leavening


          A simple technique for leavening bread is the use of gas-producing chemicals. There are two common methods. The first is to use baking powder or a self-rising flour that includes baking powder. The second is to have an acidic ingredient such as buttermilk and add baking soda. The reaction of the acid with the soda produces gas.


          Chemically-leavened breads are called quick breads and soda breads. This technique is commonly used to make muffins, pancakes, American-style biscuits and sweet breads such as banana bread.


          


          Yeast leavening


          Many breads are leavened by yeast. The yeast used for leavening bread is Saccharomyces cerevisiae, the same species used for brewing alcoholic beverages. This yeast ferments carbohydrates in the flour, including any sugar, producing carbon dioxide. Most bakers in the U.S. leaven their dough with commercially produced baker's yeast. Baker's yeast has the advantage of producing uniform, quick, and reliable results, because it is obtained from a pure culture. Many artisan bakers produce their own yeast by preparing a 'growth culture' which they then use in the making of bread. This culture kept in the right conditions will continue to grow and provide leavening for many years.


          Both the baker's yeast and the sourdough method of baking bread follow the same pattern. Water is mixed with flour, salt and the leavening agent (baker's yeast or sourdough starter). Other additions (spices, herbs, fats, seeds, fruit, etc.) are not necessary to bake bread, but often used. The mixed dough is then allowed to rise one or more times (a longer rising time results in more flavor, so bakers often punch down the dough and let it rise again), then loaves are formed and (after an optional final rising time) the bread is baked in an oven.


          Many breads are made from a straight dough, which means that all of the ingredients are combined in one step, and the dough baked after the rising time. Alternatively, dough can be made using a pre-ferment, when some of the flour, water, and the leavening are combined a day or so ahead of baking, and allowed to ferment overnight. On the day of the baking, the rest of the ingredients are added, and the rest of the process is the same as that for straight dough. This produces a more flavorful bread with better texture. Many bakers see the starter method as a compromise between the highly reliable results of baker's yeast, and the flavor/complexity of a longer fermentation. It also allows the baker to use only a minimal amount of baker's yeast, which was scarce and expensive when it first became available. Most yeasted preferments fall into one of three categories: poolish or pouliche, a loose-textured mixture composed of roughly equal amounts of flour and water (by weight); biga a stiff mixture with a higher proportion of flour; and pte fermente, which is simply a portion of dough reserved from a previous batch. Sourdough (also known as levain or "natural leaven") takes it a step further, creating a pre-ferment with flour and water that propagates naturally occurring yeast and bacteria (usually Saccharomyces exiguus, which is more acid-tolerant than S. cerevisiae, and various species of Lactobacillus.)


          


          Sourdough
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          The sour taste of sourdoughs actually comes not from the yeast, but from a lactobacillus, with which the yeast lives in symbiosis. The lactobacillus feeds on the byproducts of the yeast fermentation, and in turn makes the culture go sour by excreting lactic acid, which protects it from spoiling (since most microbes are unable to survive in an acid environment). All yeast-leavened breads used to be sourdoughs, and the leavening process was not understood until the 19th century, when with the advance of microscopes, scientists were able to discover the microbes that make the dough rise. Since then, strains of yeast have been selected and cultured mainly for reliability and quickness of fermentation. Billions of cells of these strains are then packaged and marketed as "Baker's Yeast". Bread made with baker's yeast is not sour because of the absence of the lactobacillus. Bakers around the world quickly embraced baker's yeast for it made baking simple and so allowed for more flexibility in the bakery's operations. It made baking quick as well, allowing bakeries to make fresh bread from scratch as often as three times a day. While European bakeries kept producing sourdough breads, in the U.S., sourdough baking was widely replaced by baker's yeast, and only recently has that country (or parts of it, at least) seen the rebirth of sour-vinegar dough in artisan bakeries. According to Alton Brown, host of Food Network's " Good Eats" television show, each region of the world has different strains of lactobacillus, hence the flavor of the bread made from home starters is unique. The San Francisco Bay Area is especially famous for its sourdough breads.


          Sourdough breads are most often made with a sourdough starter (not to be confused with the starter method discussed above). A sourdough starter is a culture of yeast and lactobacillus. It is essentially a dough-like or pancake-like flour/water mixture in which the yeast and lactobacilli live. A starter can be maintained indefinitely by periodically discarding a part of it and refreshing it by adding fresh flour and water. (When refrigerated, a starter can go weeks without needing to be fed.) There are starters owned by bakeries and families that are several human generations old, much revered for creating a special taste or texture. Starters can be obtained by taking a piece of another starter and growing it, or they can be made from scratch. There are hobbyist groups on the web who will send their starter for a stamped, self-addressed envelope, and there are even mailorder companies that sell different starters from all over the world. An acquired starter has the advantage to be more proven and established (stable and reliable, resisting spoiling and behaving predictably) than from-scratch starters.


          There are other ways of sourdough baking and culture maintenance. A more traditional one is the process that was followed by peasant families throughout Europe in past centuries. The family (usually the woman was in charge of breadmaking) would bake on a fixed schedule, perhaps once a week. The starter was saved from the previous week's dough. The starter was mixed with the new ingredients, the dough was left to rise, then a piece of it was saved (to be the starter for next week's bread). The rest was formed into loaves which were marked with the family sign (this is where today's decorative slashing of bread loaves originates from), and taken to the communal oven to bake. These communal ovens over time evolved into what are known today as bakeries, when certain people specialized in bread baking, and with time enhanced the process so far as to be able to mass produce cheap bread for everyone in the village.


          


          Steam leavening


          The rapid expansion of steam produced during baking leavens the bread, which is as simple as it is unpredictable. The best known steam-leavened bread is the popover. Steam-leavening is unpredictable since the steam is not produced until the bread is baked.


          Steam leavening happens regardless of the rising agents (soda powder, yeast, baking-powder, sour dough, egg snow)


          
            	The rising agent generates carbon dioxide - or already contains air bubbles.


            	The heat vaporises the water from the inner surface of the bubbles within the dough.


            	The steam expands and makes the bread rise.

          


          It is actually the main factor in the rise of bread once it has been put in the oven. CO2 generation, on its own, is too small to account for the rise. Heat kills bacteria or yeast at an early stage, so the CO2 generation is stopped.


          


          Bacterial leavening


          Salt rising bread employs a form of bacterial leavening that does not require yeast. Although the leavening action is not always consistent, and requires close attention to the incubating conditions, this bread is making a comeback due to its unique cheese-like flavor and fine texture. .


          


          Aeration


          Aerated bread is leavened by carbon dioxide being forced into dough under pressure. The technique is no longer in common use, but from the mid 19th to 20th centuries bread made this way was somewhat popular in the United Kingdom, made by the Aerated Bread Company and sold in its high-street tea rooms.


          


          Fats or shortenings


          Fats such as butter, vegetable oils, lard, or that contained in eggs affects the development of gluten in breads by coating and lubricating the individual strands of protein and also helping hold the structure together. If too much fat is included in a bread dough, the lubrication effect will cause the protein structures to divide. A fat content of approximately 3% by weight is the concentration that will produce the greatest leavening action. In addition to their effects on leavening, fats also serve to tenderize the breads they are used in and also help to keep the bread fresh longer after baking.


          


          Bread improvers


          Bread improvers are frequently used in the production of commercial breads to reduce the time that the bread takes to rise, and to improve the texture and volume of bread. Chemical substances commonly used as bread improvers include ascorbic acid, hydrochloride, sodium metabisulfate, ammonium chloride, phosphates, amylase, and protease.


          


          Breads across different cultures
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          There are many variations on the basic recipe of bread, including pizza, chapatis, tortillas, baguettes, brioche, pitas, lavash, biscuits, pretzels, naan, bagels, puris, and many other variations.


          
            	In Mexico bread is called pan. Although corn tortillas are the staple bread in most of Mexico, breadrolls in many varieties are an important daily food for city dwellers. Popular breads in Mexico include the bolillo roll and pan dulce. Pan Dolce, which is Spanish for Sweet Bread, is primarily eaten at breakfast.


            	In Spain bread is also called "pan", and there are many varieties, about 315. There is a region called "Tierra del Pan" (literally translated as "Land of the Bread"), located in the province of Zamora, where economy was in the past joined to this activity.


            	In the Philippines, pandesal (or pan de sal; literally, salt bread) is a rounded bread usually eaten by Filipinos during breakfast.


            	Germany prides itself to have the largest variety of breads worldwide. More than 300-500 basic kinds of bread come together with more than 1,000 types of small bread-rolls and pastries. It has been estimated that the basic kinds of bread are so widely varied by more than 16,000 local bakeries that more than 1,000 different breads have been presented at a 2005 Cologne bread show. Germans are worldwide the biggest consumers (per capita) of bread followed by Chile


            	Finland and Russia both have dark, sourdough breads made of rye. Traditional Finnish rye bread is disc-shaped, with a hole in the centre for easier storing. These breads have a rougher composition and a stronger taste than wheat bread, and can thus be stored for longer periods of time. Some families may still have leaven they use for baking these bread handed down from generation to the next.


            	In Britain there is a wide variety of traditional bread, often baked in a rectangular tin.


            	In the United States, the most popular bread has traditionally been soft-textured, usually made with milk and slightly sweet, with a thin crust; this is the type that is generally sold ready-sliced in packages. It is usually eaten with the crust, but some eaters or preparers may remove the crust due to a personal preference or style of serving, as for afternoon tea. Some of the softest bread including Wonder Bread, is referred to as "balloon bread". Though white "sandwich bread" is the most popular, Americans are trending towards more whole grain and artisanal breads. Different regions of the country feature native bread varieties including scali (an Italian-style bread made in New England), Native American frybread (a product of hardship, developed during the Indian resettlements of the 19th century), and Jewish rye, a bread commonly associated with delicatessen cuisine. In addition, many foreign styles of bread, particularly the French baguette, the Ashkenazi Jewish bagel, Italian ciabatta and pugliese, and the Middle Eastern pita bread, have become naturalized in the United States. The San Francisco Bay Area is world-famous for its crusty sourdough.


            	In South Asia ( India, Pakistan, etc.), Roti or Chapati, types of flat breads, are commonly used. A variant uses mustard flour rather than white flour. Another variant is Puri, a thin flat bread which is fried rather than baked and puffs up while cooked. Paratha is another variation on Roti. Naan, however, is baked in brick ovens and is rarely prepared at home. White and brown breads are also very common, but not as much as Roti.


            	Jews have traditionally baked challah, a type of egg bread with a thin, hard crust and a soft, well-leavened centre. It is made by wrapping plaits of dough and then lightly baking them in an oven. Challah is sometimes sweetened using honey and sometimes includes raisins. During Passover, unleavened bread in the form of various types of matzo is required due to the Biblical injunction to avoid any form of leaven during this time of year. There is some debate within the Jewish community as to whether dairy products are allowed in kosher bread; some authorities maintain that bread must be strictly pareve to avoid combining meat and dairy in the same meal, while others feel it is acceptable as long as a sign of some sort (usually a different loaf shape, but others are known) is baked into the loaf to distinguish it from pareve bread.


            	In Morocco and West North Africa, a round bread which is roughly four inches tall is used to eat most of the Mediterranean's watery cuisine. They also have a thick and chewy fried bread which is smothered in oil before hand. The Rghifa bread is a staple in Morocco's food and consists of several layers of lightly cooked bread.


            	In Scotland, another form of bread called plain bread is also consumed. Plain bread loaves are noticeably taller and thinner, with burned crusts at only the top and bottom of the loaf. Plain bread has a much firmer texture than English and American pan bread. Plain Bread is becoming less common as the bread consumed elsewhere in Britain is becoming more popular with consumers.


            	In France, pan bread is known as pain de mie and is used only for toast or for making stuffing; standard bread (in the form of baguettes or thicker breads) has a thick crust and often has large bubbles of air inside. It is often baked three times daily and is sold totally unwrapped to keep the crust crisp. Some fancy breads contain walnuts, or are encrusted with poppy seeds.


            	Italy sports many different kinds of bread with its high geographical variability and its long history of political division contributing to the development of widely different breadmaking recipes and traditions. As a rule of thumb breadrolls are much more popular than large loaves and bread has a small quantity of olive oil mixed in the dough to make it softer and more palatable.


            	Focaccia is quite popular in Italy, and is known in Provence as fougasse or as fouace in parts of southern France, the former name is becoming increasingly common and fougasse can now be bought all over France. It is usually seasoned with olive oil and herbs, and often either topped with cheese or stuffed with meat or vegetables. Focaccia doughs are similar in style and texture to pizza doughs.


            	Stottie cake is a thick, flat, round loaf. Stotties are common in the North East of England. Although it is called a cake, it is a type of bread.


            	Being the simplest, cheapest and most basic type of food, bread is often referred as a metaphor for "food" in general, in some languages and dialects, such as Greek.


            	Christian traditional societies (usually in poor communities), used to respect bread since Jesus symbolised his body with it. The sign of the cross was performed with the knife on the bread's surface, before the loaf was cut. Sometimes it was considered a sin to desecrate bread (e.g., throw it away).


            	In China the traditional Chinese bread is Mantou a white flour dough that is mostly eaten in Northern China. Can be eaten deep fried or having meat or lotus ingredients inside them (like Char Siu Bao). The traditional staple food of Southern China is rice, and older or more conservative southern Chinese consider rice to be the most essential element of a meal. Meals made of bread, such as a sandwich, are seen by older people as mere snacks no matter how substantial.


            	In Ireland, it is traditionally held that the end of a loaf of bread (the 'heel' or 'hilt' of the loaf) is the best part of the loaf. Other stories and myths surround this piece of the bread in Irish Mythology. Irish soda bread, developed to make the most of the soft wheat grown in Ireland, is unusual for a European bread in that it is a quick bread, using the reaction of buttermilk and baking soda rather than yeast to rise.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Bread"
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          Harry 'Breaker' Harbord Morant (1864 27 February 1902) was an Anglo-Australian drover, horseman, poet, and soldier whose renowned skill with horses earned him the nickname "The Breaker." Articulate, intelligent, and well-educated, he was also a published poet and became one of the better-known "back-block bards" of the 1890s, with the bulk of his work appearing in The Bulletin magazine.


          During his service in the Second Boer War, Morant was responsible for the summary execution of several Afrikaner and African prisoners, which led to his controversial court-martial; his death warrant was personally signed by the British commander in South Africa, Lord Kitchener, although Lord Kitchener denied the issuance of it. Morant was executed for murder by the British Army in 1902.


          In the century since his death, Morant has become a folk hero in Australia. His story has been the subject of several books and a major Australian feature film. Even during his lifetime, there was a great deal of conflicting information about this romantic but elusive figure, and many of the stories about him are undoubtedly apocryphal.


          


          Early life


          Accounts of Morant's life before the Boer War vary considerably, and it appears that Morant himself fabricated a number of these romantic legends. His full name was Edwin Henry Murrant and he was born in Bridgwater Workhouse in December 1864. His father (posthumous) was the Workhouse master and his mother, formerly Catherine Riely, was the matron. He spent his early years in the Union Workhouse in Bridgwater, England, where his mother continued her employment as matron after the death of her husband in August 1864


          Morant is often described as being 'well-educated'. He claimed to be the illegitimate son of Admiral Sir George Digby Morant of the Royal Navy, a claim often repeated as fact by later writers, although the Admiral denied it. There is actually no evidence that the Admiral was his father and it is very unlikely.


          It has been suggested that the young Morant came into the care of a wealthy Scottish author, soldier, hunt-master and golfer, George Whyte-Melville. Like other stories there is no evidence for this theory. Morant migrated to Australia in 1883 and settled in outback Queensland. Over the next fifteen years, working in Queensland, New South Wales and South Australia, the charismatic roustabout made a name for himself as a hard-drinking, womanising bush poet and gained renown as a fearless and expert horseman.


          Morant worked in a variety of occupations; he reportedly traded in horses in Charters Towers, then worked for a time on a newspaper at Hughenden in 1884, but there are suggestions that he left both towns as a result of debts. He then drifted around for some time until he found work as a bookkeeper and storeman on the Esmaralda cattle station.
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          On March 13, 1884, Morant married Daisy May O'Dwyer, who later became famous in Australia as the anthropologist Daisy Bates, but the couple separated soon after and never formally divorced; Daisy reportedly threw him out after he failed to pay for the wedding and then stole some pigs and a saddle. He then worked for several years as an itinerant drover and horse-breaker, as well as writing his popular bush ballads, becoming known to and friendly with famed Australian poets Henry Lawson, Banjo Patterson and William Ogilvie.


          


          Military career


          At the time Morant volunteered for military service (in 1899), the formal federation of the Commonwealth of Australia was still two years away. Australia consisted of separate colonies, each of which was still subject to direct British rule, and because the population comprised such a high proportion of British immigrants, most Australians still had strong ties to "The Mother Country". Consequently, thousands of Australian men volunteered to fight for Britain in the Boer War, which pitted British colonial forces against Dutch Boer settlers in South Africa.


          Evidently seeing this as a chance to return to England, Morant enlisted with the Second Contingent of the South Australian Mounted Rifles. While in Adelaide, Morant was reportedly invited to visit the summer residence of the South Australian governor, Lord Tennyson; after completing his training, he was appointed Lance Corporal and his regiment embarked for the Transvaal on February 27, 1900.


          In many respects, the terrain and climate of South Africa is remarkably similar to that of outback Australia, so Morant was in his element. His superb horsemanship, expert bush skills and educated manner soon attracted the attention of his superiors. South Australian Colonel Joseph Gordon recommended him as a dispatch rider to Bennet Burleigh, the war correspondent of the London Daily Telegraph; the job reportedly provided the debonair Morant with ample opportunity to visit the nearby hospital and dally with the nurses.


          The statement of service Morant tendered at his trial is quoted, apparently verbatim, in the book written by his friend and colleague George Witton. According to that account, Morant was commissioned as a Lieutenant in the Bushveldt Carbineers (BVC) on April 1, 1901; prior to that he had served in the South Australian Second Contingent for nine months, attaining the rank of sergeant.


          In March 1900, Morant carried despatches for the Flying Column to Prieska, under Colonel Lowe, 7th D.G., who was in the general advance to Bloemfontein and took part in the engagements of Karee Siding and Kroonstadt, and other engagements with Lord Roberts until the entry into Pretoria. Morant was at Diamond Hill and was then attached to General French's staff, Cavalry Brigade, as war correspondent with Bennet Burleigh of the London Daily Telegraph. He accompanied that column through Middelburg and Belfast to the occupation of Barberton. He was promoted to a commission in the Transvaal Constabulary, but at this point he took leave and returned to England for six months. Here he became close friends with Captain Hunt, and the two of them became engaged to a pair of sisters.


          A previously unpublished photo in Nick Bleszinksi's book from the UK National Archive, taken circa 1900 in Bideford (presumably while on leave), shows the 35-year-old Morant to have been a debonair and strikingly handsome man. His short dark hair, carefully groomed, surmounts chiselled features and piercing pale eyes. His left foot rests on a stone; leaning slightly to his left, his left arm rests across the raised leg, riding crop held between thumb and forefinger, a cloth cap dangling from his fingers. Immaculately dressed in an expensive tailored riding outfit, his right thumb is hooked nonchalantly in the coat pocket, a cigarette dangling between his first two fingers.


          


          The guerrilla campaign, 19011902


          Following their defeats on the battlefield during 18991900, the Boer rebels embarked on a guerrilla campaign against the British. In response, Lord Kitchener, the British commander in South Africa assembled and deployed a number of irregular regiments to combat Boer commando units and protect British interests in the region.


          On his return from leave, Morant joined one of these irregular units, the BVC, a 320-strong regiment that had been formed in February 1901 under the command of an Australian, Colonel R.W. Lenehan. Following his friend's lead, Captain Hunt joined the BVC soon after.


          The regiment, based in Pietersburg, 180 miles north of Pretoria, saw action in the Spelonken region of the Northern Transvaal during 19011902. The region was remote, wild and dangerous and was also in a particularly unhealthy malarial area. Because of this, the British had difficulty in finding troops and as a result, many colonial soldiers enlisted.


          About forty percent of the men in the BVC were Australians, but the regiment also included about forty surrendered Boers who had been recruited from the internment camps, and according to Witton, their presence was greatly resented by the Australians. The garrison was soon divided into two columns; one, under the command of Lt Morant, operated in the Strydpoort district, about thirty miles south-east of Pietersburg.


          During the often savage guerilla campaign, there were numerous atrocities committed by both sides. Most Boer commandos had no uniforms, and fought in their ordinary civilian attire. On long service, as the state of their clothing became progressively worse, many resorted to taking the clothes of captured troops. Some Boer commandos exploited the resulting potential for confusion, using the uniforms to gain a strategic advantage in battle by masquerading as British soldiers; they also blew up trains. Kitchener responded with equal ruthlessness, ordering the destruction of Boer farms and the mass internment of refugees and prisoners of war in order to deprive the commandos of their civilian support base. Kitchener foiled the train-wrecking by ordering the placing of Boer civilians on the front of trains.


          Although unknown to the general public, and denied by the British Army during Morant's trial, it is evident that Kitchener did in fact issue an order to the effect that British and colonial troops were to shoot any Boer commandos they encountered who were dressed in khaki. This secret order, allegedly confirmed in a cipher telegram sent by Kitchener to Lord Roberts, the British Secretary of War, on November 3, 1901, was to be Morant's undoing.


          Morant's unit was very successful in eliminating roving bands of enemy commandos from their area, forcing the Boers to transfer their activities to the Bandolier Kop area, on the northern fringe of the Spelonken. In response, the BVC moved north under the command of a British officer, Captain James Huntley Robertson, and they established a command post in a farmhouse about 90 miles north of Pietersburg, which they renamed Fort Edward.


          The other ranking officer at the Fort was Captain Alfred Taylor, a special officer with the Army's Intelligence Department. He had been selected and sent to Spelonken by Kitchener himself because of his knowledge of "the natives". In his book, Witton wrote that as far as the Africans were concerned,


          
            "...(Taylor) had a free hand and the power of life and death; he was known and feared by them from the Zambesi to the Spelonken, and was called by them 'Bulala', which means to kill, to slay."

          


          Taylor had the power to order out patrols and, according to Witton, it was generally understood that Taylor was the commander at Spelonken, and that Taylor admitted as much in evidence at the court-martial. Taylor was, as Bleszynski notes, implicated in some of the killings in the case, yet was acquitted of all charges. Taylor's role is one of the most problematic aspects of the case.


          By all accounts, Captain Robertson had great difficulty in maintaining discipline, and some of his troops ran wild  they looted a rum convoy, kept seized Boer livestock for themselves, and appropriated liquor and stills from the Boer farms they raided. According to George Witton's account, the situation was bordering on mutiny by mid-year.


          On July 2, 1901, Captain Taylor received word of a disturbing incident; a few days earlier, a group of six Boers had approached the fort, apparently intending to surrender, but they were intercepted by a British patrol led by Sergeant Major Morrison, and on his orders they were all shot dead.


          When this news reached Pietersburg, the Fort Edward detachment was recalled; after an enquiry, Robertson and Morrison were allowed to resign unconditionally. His squadron was replaced by a new one under the command of Capt Hunt and it included Lts Morant, Handcock and Witton.


          


          Events leading to Morant's arrest


          The exact sequence and nature of the events leading up to Morant's arrest and trial are still disputed, and accounts vary considerably. While it seems clear that some members of the BVC were responsible for shooting Boer prisoners and others, the precise circumstances of these killings and the identities of those responsible will probably never be known for certain. The following account is drawn mainly from the only surviving eyewitness source, the 1907 book Scapegoats of the Empire by Lieutenant George Witton, one of the three Australians sentenced to death for the alleged murders and the only one to escape execution.


          With Hunt now commanding the detachment at Fort Edwards, discipline was immediately re-imposed by Lieutenant Morant and Lieutenant Handcock, but this was resisted by some. In one incident, several members of a supply convoy led by Lieutenant Picton looted the rum it was carrying, resulting in their arrest for insubordination and for threatening to shoot Picton. They escaped to Pietersburg, but Captain Hunt sent a report to Colonel Lenehan, who had them detained. When the matter was brought before Colonel Hall, the commandant of Pietersburg, he ordered the offenders to be discharged from the regiment and released. In his book, Witton explicitly accused these disaffected troopers of being responsible for "the monstrous and extravagant reports about the BVC which appeared later in the English and colonial press."


          Back at Fort Edward, the seized livestock was collected and handed over to the proper authorities and the stills were broken up, but according to Witton, these actions were resented by the perpetrators, and as a result Morant and Handcock were "detested" by certain members of the detachment.


          Witton arrived at Fort Edwards on August 3 with Sergeant Major Hammett and thirty men, and it was at this point that he met Morant and Handcock for the first time.


          


          Death of Captain Hunt


          The pivotal event of the Morant affair took place two days later, on the night of August 5, 1901. Captain Hunt led a seventeen-man patrol to a Boer farmhouse called 'Duiwelskloof' (Devil's Gorge), about 80 miles south of the Fort, hoping to capture its owner, the Boer commando leader Veldt Cornet Viljoen. Hunt also had several armed native African irregulars with him, and Witton claims that although "those in authority" denied the use of African auxiliaries, they were in fact widely used and were responsible for "the most hideous atrocities".


          Hunt had been told that Viljoen had only twenty men with him, but this appears to have been a ruse and Viljoen was lying in wait with eighty men. The Boers surprised the British as they approached and during the ensuing skirmish, Viljoen was killed. Witnesses later testified that Capt Hunt was wounded in the chest while firing through the windows and his Sergeant Frank Eland was killed while trying to recover his body (Reference: The Bushveldt Carbineers by William Woolmore). Witnesses later testified that Captain Hunt was still alive when the British retreated. Another trooper, Yates, was captured by the Boers, held prisoner for two days, stripped of all his clothes and possessions and was so badly beaten that after his rescue he had to spend several weeks in hospital.


          When news of Hunt's death reached the fort, it had a profound effect on Morant; Witton said he became "like a man demented". Morant immediately ordered every available man out on patrol, broke down while addressing the men, and ordered them to avenge the death of their captain and "give no quarter".


          Hunt's body was recovered the next day. It had been found lying in a gutter, naked and mutilated; the sinews at the backs of both knees and ankles had been severed, his legs were slashed with long knife cuts, his face had been crushed by hob-nailed boots. According to Kit Denton, he had also been castrated, but Witton makes no mention of this. Hunt's battered body was taken to the nearby Reuter's Mission Station, where it was washed and buried by Rev. J.F. Reuter and Hunt's native servant Aaron, who corroborated the troopers' statements about the condition of the body.


          Significantly, Morant did not see Hunt's body himself; according to Witton, Morant arrived about an hour after the burial. He questioned the men about Hunt's death and, convinced that his friend had been murdered in cold blood, he again vowed to give no quarter and take no prisoners. Witton recounted that Morant then declared that he had, on occasion, ignored Hunt's order to this effect in the past, but that he would carry it out in the future.


          


          Reprisals in Hunt's name


          The following day, after leaving a few men to guard the mission (which the Boers threatened to burn in reprisal for harboring the British), Morant led his unit back to the Viljoen farm. It had been abandoned, so they tracked the retreating Boers all day, sighting them just on dusk. As the Australians closed in, the hot-headed Morant opened fire too early and they lost the element of surprise, so most of the Boers escaped. They did, however, capture one wounded commando called Visser.


          The next morning, as Morant and his men continued their pursuit, a native runner brought a message that the lightly-manned Fort Edward was in danger of being attacked by the Boers, so Morant decided to abandon the chase.


          At this point, he searched and questioned Visser and found items of British uniform, including a pair of trousers which he identified as Hunt's; he then told Witton and others that he would have Visser shot at the first opportunity. When they stopped to eat around 11a.m. Morant again told Witton that he intended to have Visser shot, quoting orders "direct from headquarters" and citing Kitchener's recent alleged 'no prisoners' proclamation. He called for a firing party, and although some of the men initially objected, Visser was shot.


          On the return journey to the fort, Morant's unit stopped for the night at the store of a British trader, Mr Hays, who was well known for his hospitality. After they left, Hays was raided by a party of Boers who looted everything he owned, even dragging Mrs Hays' wedding ring from her finger. When Morant and his men arrived back at Fort Edward, they learned that a convoy under Lt Neel had arrived from Pietersburg the previous day, just in time to reinforce Capt Taylor against a strong Boer force that attacked the fort. During the encounter, one Carbineer was wounded and several horses were shot and it was at this time that Taylor had a native shot for refusing to give him information about the Boers' movements. Neel and Picton then returned to Pietersburg.


          Other killings followed; on 23 August, Morant led a small patrol to intercept a group of eight prisoners from Viljoen's commando who were being brought in under guard; Morant ordered them to be taken to the side of the road and shot. The South African born German missionary, Reverend Predikant C.H.D. Heese, spoke to the prisoners prior to the shooting.


          About a week later, reports began to circulate that Rev. Heese, had been found shot along the Pietersburg road about fifteen miles from the fort. Shortly afterwards, acting on a report that three armed Boer commandos were heading for the fort, Morant took Handcock and several other men to intercept them and the Boers were shot.


          Later the same day, Major Lenehan arrived at Fort Edwards for a rare visit. Morant persuaded Lenehan to let him lead a strong patrol out to search for a small Boer unit led by Field-cornet Kelly, an Irish-Boer commando whose farm was in the district. Kelly had fought against the British in the main actions of the war, and after returning to his home he had become a commando rather than surrender.


          Morant's patrol left Fort Edward on September 16, 1901 with orders from Lenehan that Kelly and his men were to be captured and brought back alive if possible. Covering 130miles (210km) in a week of hard riding, they left their horses two miles from Kelly's laager and went the rest of the way on foot. In the early hours of the next morning, Morant's patrol charged the laager, this time taking the Boers completely by surprise; Morant himself arrested Kelly at gunpoint at the door of his tent. A week later, they returned to Fort Edward with the Kelly party and then escorted them safely to Pietersburg. The British commandant, Colonel Hall, personally sent Morant a message congratulating him on the success of his mission, after which Morant took two weeks leave.


          


          Arrests


          Then, in mid-October, the Spelonken detachment was suddenly recalled to Pietersburg and Fort Edward was abandoned until March 1902. On 24 October 1901, Colonel Hall ordered the arrest of six members of the Carbineers. Four were Australians: Major Lenehan and Lieutenants Handcock, Witton and Hannam; the other two, Captain Taylor and Lt Picton, were English. When Morant returned from leave in Pietersburg, he too was arrested, although no charges were laid at the time. A Court of Enquiry into the affairs of the Bushveldt Carbineers followed and the War Office subsequently stated that on 8 October, 1901, some members of the BVC who were discharged at Pietersburg on the expiration of their service had reported the irregular actions of the officers at Fort Edward over the preceding months.


          The men were held in solitary confinement within the garrison, in spite of vigorous protests by Lenehan; he even wrote directly to Kitchener to ask that he be allowed to inform the Australian government of his position, but Kitchener ignored the request. Meanwhile, the Court of Enquiry held daily hearings, taking evidence from witnesses about the conduct of the BVC and two weeks later the prisoners were finally informed of the charges against them; in December they were again brought before the panel and told that they were to be tried by court-martial. Curiously, in the cases of Hannam and Hammett, the panel found that there were no charges to answer.


          On hearing of the arrests, Kitchener's Chief of Police, Provost Marshall Robert Poore remarked in his diary: "... if they had wanted to shoot Boers they should not have taken them prisoner first"  a view later ruefully echoed in his book by George Witton. While it is fairly certain that Morant and others did kill some prisoners, their real mistake in terms of their court-martial was that they killed the Boers after having captured them. As Poore noted in his diary, had they shot them before they surrendered, the repercussions might well have been considerably less serious.


          According to a recent book on the case by Australian author Nick Bleszynski, Poore's diary confirms that there was indeed a standing order from Kitchener to shoot Boer commandos caught wearing khaki  a claim vehemently denied by the prosecution when the defence tried to argue that Visser, the first Boer Morant had executed, was wearing khaki. In fact Poore makes no such claim in his diary but does make the point that prisoners should not be killed once they had surrendered.


          Poore in fact specifically noted that: "... Most of De Wet's (the Boer commando leader's) men were dressed in our uniform, so Lord K. has issued an order to say that all men caught in our uniform are to be tried on the spot and the sentence confirmed by the commanding officer." Again Poore did not say this in his diary which is in the Scottish Archive in Edinburgh.


          Ominously, just before the court-martial, Colonel Hall was suddenly removed from his post at Pietersburg and transferred to India. The BVC were disbanded and replaced by a new regiment called the Pietersburg Light Horse. On 15 January 1902 the accused were finally given copies of the charges against them and informed that they would be defended by Major J.F. Thomas, who in civilian life had been a solicitor in Tenterfield, New South Wales. The court-martial began the following day.


          


          Court martial


          
            	Main article: Court martial of Breaker Morant

          


          The court-martial of Morant and his co-accused began on 16 January 1902 and was conducted in several stages. Two main hearings were conducted at Pietersburg in relatively relaxed conditions; one concerned the shooting of Visser, the other the 'Eight Boers' case. Soon after the second hearing, the prisoners were suddenly thrown in irons, taken to Pretoria under heavy guard and tried on the third main count, the killing of Rev Heese. Although acquitted of killing Rev Heese, Morant and his co-accused were quickly sentenced to death on the other two charges. Morant and Handcock were shot within days of sentencing, while Witton's sentence was commuted to life imprisonment by Lord Kitchener. The death warrants of Morant and Handcock were personally signed by Kitchener, but the Field Marshal absented himself on tour when the executions took place.


          


          Execution and aftermath
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          During the day of February 26, Morant and Handcock were visited by a distraught Major Thomas; Witton says that news of the impending execution had "almost driven him crazy". Thomas then rushed off to find Kitchener and plead with him, but was informed by Col. Kelly that the Commander-in-Chief was away and was not expected back for several days. Thomas pleaded with Kelly to have the executions stayed for a few days until he could appeal to the King, but was told that the sentences had already been referred to England  and confirmed  and that there was "not the slightest hope" of a reprieve; Morant and Handcock "must die".


          When asked if he wanted to see a clergyman, Morant replied indignantly, "No! I'm a Pagan!" On hearing this, the unfortunate Handcock asked, "What's a Pagan?" and after hearing the explanation, declared "I'm a Pagan too!" As the afternoon wore on, all the prisoners could clearly hear the sound of coffins being built in the nearby workshop. At 4p.m. Witton was told he would be leaving for England at five the following morning.


          That night, Morant, Picton, Handcock and Witton had a "last supper" together; at Morant's request, he and Handcock were allowed to spend their last night in the same cell. Morant spent most of the night writing and then penned a final sardonic verse, which Witton quotes in its entirety.


          26 February 1902 The 'Confession'


          The 'Confession' written on the back of photograph A05828 addressed to the Reverend Canon Fisher was written by Lieutenant (Lt) Harry Harbord Morant and signed by Morant and Lt Peter Joseph Handcock, it reads:


          To the Rev. Canon Fisher, Pretoria The night before we're shot We shot the Boers who killed and mutilated our friend (the best mate I had on Earth) Harry Harbord Morant Peter Joseph Handcock


          At 5 am on February 27, Witton was taken away and was allowed to say a brief farewell to Morant and Handcock, but was only allowed to see them through the small gate in the cell door and clasped hands.


          Shortly before 6 am, Morant and Handcock were led out of the fort at Pretoria to be executed by a firing squad from the Cameron Highlanders. Both men refused to be blindfolded; Morant gave his cigarette case to the squad leader, and his famous last words were: "Shoot straight, you bastards! Don't make a mess of it!" Witton wrote that he was by then at Pretoria railway station and heard the volley of shots that killed his comrades. However Poore, who attended the execution, wrote in his diary that he put Witton and Lt Picton on the train that left at 5.30. Thus Witton would have been several miles on the way to Cape Town when the execution occurred. The British Army continued the cover-up of the case even after the deaths of the two men. There was no indication given beforehand that either the men or their regiment was in any kind of trouble, and due to British military censorship, reports of the trial and execution did not begin to appear in Australia until the end of March 1902. The Australian government and Lt. Handcock's wife, who lived in Bathurst with their three children, only learned of Handcock and Morant's death from the Australian newspapers weeks after their executions. After learning of his sentence, Lt Witton arranged to send two telegrams, one to the Australian government representative in Pretoria and the other to a relative in Victoria, but despite assurances from the British, neither telegram was ever received.


          News of the executions, which had been withheld from the Australian government, excited considerable public interest in the UK and a summary of the trial was published in The Times on 18 April 1902 but the British government announced in the House of Commons that, in keeping with normal practice, the court-martial proceedings would not be made public. The official transcripts of the court-martial reportedly disappeared soon afterwards.


          The Treaty of Vereeniging was signed on May 31, 1902.


          Not surprisingly, news of the executions of Morant and Handcock caused an uproar when it reached Australia, no doubt amplified by the fact that Morant was already a well-known figure. The Morant case added fuel to the growing public resentment of the British military and British rule in general -- a feeling which, a decade later, grew into a major anti-British backlash as a result of the catastrophic Gallipoli campaign, in which thousands of Australian and New Zealand troops were needlessly slaughtered, and in the planning of which Kitchener along with Winston Churchill played an integral part. Largely as a result of the Morant case, the Australian army never again accepted British Army justice, in cases involving its soldiers.


          George Witton was transported to naval detention quarters England and then to Lewes prison in Sussex. Some time later he was transferred to the prison at Portland, Dorset and was released after serving twenty-eight months. His life sentence was overturned by the British House of Commons on 11 August 1904. On his release he returned to Australia and for a while lived in Lancefield, Victoria, where he wrote his controversial book about the Morant case.(Cited in his introduction) He published it in 1907 under the provocative title Scapegoats of the Empire. The book was reprinted in 1982 following the success of the 1980 film Breaker Morant. Witton died in Australia in 1942.


          Some years ago a short Enfield carbine surfaced in Adelaide with the words; G. R. Witton carved into the stock. The rifle matched the description of the arm mentioned by Witton in his book adding to the argument that Witton's account of events was not a fabrication. There was a certain irony that Witton carved his name into his rifle stock, for a photo of that carving appears in an Australian book, Carvings From the Veldt, p. 94. Ironically Witton acknowledged in his 1907 account that he had shot a Boer who had tried to seize Witton's carbine.


          


          The Literature on Morant: conflicting theories about the case: Facts and fiction


          The story of Morant's life, exploits, trial and execution have been examined in several books and numerous press and internet articles but as noted above, each account varies very considerably from the other in both the facts presented and their interpretation. There are facts intermingled with fiction.


          The most important primary source, the official records of the court-martial, vanished following the trial and their location remains a mystery. A report on the case from Kitchener to the Australian Governor-General (published in the Australian press on 7 April 1902) quotes Kitchener as saying that "the proceedings have been sent home" [i.e. to England]." Whatever their actual fate, the transcripts have not been seen since the trial and evidently not even the Australian government was granted access to them.


          In the 'Afterword' to the 1982 reprint of Witton's book, G.A. Embleton states that:


          
            " .. the British authorities have been approached by many researchers eager to examine the transcripts thought to be held by the War Office. Invariably these requests have been met with denials that the documents exist or pronouncements to the effect that they cannot be released until the year 2002 ... It now appears that the papers never reached England ... (it was) recently announced that the court-martial papers had been discovered in South Africa..."

          


          The trial records are unavailable, and Nick Bleszynski, who wrote his book about Morant in 2002 and revised it in 2003, was unable to access them. Whether they will ever be found and/or released is a matter of conjecture. All transcripts of courts martial held in the National Archive were destroyed in the Blitz when the building they were stored in at Wandsworth was destroyed by bombing. Only one court martial transcript of this period survives, that of Capt Carey accused of dereliction of duty when the Prince Imperial was killed.


          


          Fiction is not history


          The most widely-known book is the best-selling Australian novel "The Breaker" by Kit Denton, first published in 1973 and inspired by Denton's meeting and conversation with a Boer War veteran who had known Morant. Wilcox suggested this book is a follow on from Cutlack's book and helped establish the urban myth. (Wilcox, p. 363.) However, Denton claimed that Morant and Handcock were executed in Pietersburg and buried near that spot. This mistake appeared in his book as late as 1981 (7th edition, p. 268), and is a possible reason as to why there is confusion around the location of the execution Pretoria v Pietersburg.


          Kenneth Ross's 1978 highly successful and widely acclaimed play Breaker Morant: A Play in Two Acts ( ISBN 0-7267-0997-2), was adapted by Ross and Bruce Beresford into Beresford's 1980 film Breaker Morant. The film was nominated for the 1980 Academy Award for the screenplay adapted from another source.


          These versions of the story, although fictional, had a considerable effect in shaping public opinion about the Morant case, especially in Australia. As fiction they omit, condense or transpose many important details and include others (e.g. Denton's possibly fictional claim that Capt Hunt was castrated) which do not appear in Witton's book. Readers of Denton's work need to appreciate that it is a good novel that looks like history. Similarly, O'Brien's Bye-Bye Dolly Gray has the Breaker and Handcock in this fictional novel, but O'Brien makes it very clear his novel is fictional.


          Bleszynski's successful and controversial book although classed as 'non-fiction', is a trap for the unwary - for he openly admitted he fictionalised the unknown parts using italics, (Bleszynski, pp. xviii-xix). This work was debunked by the academic historian Wilcox as a romanticised version of the event. (Wilcox in Weekend Australian Magazine, 23-24 Feb 2002.Cf Wilcox, Australia's Boer War, pp. 363-368) Though this book is researched and well written, its flaw is the fictional substitution in a book that claims to be the untold story.


          


          Historical facts and books


          Although it is generally accepted that Morant and/or others in his regiment were involved in the deaths of some Boer commandos, historical opinion is still divided over the central questions of the case  how many Boers were killed, by whom they were killed, and on whose orders? In his book, Born to Fight, Speed has photos of a number of Canadian Scouts wearing black feathers (pp. 105 & 119.), a symbol that they would shoot any Boer captured under arms.


          Morant's detractors conventionally depict the Carbineers as war criminals, rogue soldiers and cold-blooded murderers who were little better than the Boer guerrillas they fought against and argue that they were fairly tried and executed for killing unarmed prisoners of war and civilians. British historical accounts of the Boer War tend to reflect this view and typically give little space to the matter. They also, predictably, tend to be highly favorable towards Kitchener. Australian historian Wilcox dismisses Morant as a war criminal and murderer.


          Thomas Pakenham (Lord Longford), book The Boer War (1979) is a major work, running to some 659 pages, yet the events of the Morant case occupy only a single paragraph  although it must be admitted that Witton's book was not republished for another three years after that.


          Nonetheless, Packenham addresses only one major question. He labels as "a misconception" the notion that there was any foreign political influence on the case  obliquely referring to the claims of German government pressure over the killing of Rev. Heese. He effectively shifts all blame for the killing of Boer prisoners onto the Australians, exonerating Kitchener of any responsibility for the outcomes of the 'no prisoners' policy, and ascribing to him a simpler and "cruder" motive for ordering the executions. According to Pakenham, evidence of his own army's indiscipline drove Kitchener "wild with frustration"  clearly implying that Morant and his co-accused were simply out of control.


          The 1998 biography of Kitchener by British author John Pollock likewise exemplifies the 'Establishment' view. Despite the great amount of research that has been done since Pakenham's book was published, Pollock still manages to dispatch the case in a mere two paragraphs; the names of Morant, Handcock and Witton do not even appear in the index.


          Pollock prefaces his remarks about Morant by referring to many cases in which the supposedly kind and sensitive Kitchener had commuted death sentences passed against British soldiers  clearly implying that Morant and Handcock must indeed have deserved their fate. His account of Kitchener's visit to Australia during his world tour in 1910 conspicuously fails to mention the highly controversial claim that Kitchener allegedly refused to officiate at the dedication of a war memorial in Peter Handcock's home town of Bathurst, NSW unless Handcock's name was removed from the list of names of the fallen. However this claim is spurious and the town council decided not to place Handcock's name on the memorial. It was eventually placed on the memorial in 1964. Pollock admits that there were 'atrocities on both sides' during the Boer War, but largely glosses over the very serious question of alleged British war crimes against Boer insurgents, particularly in regard to the scandal of the internment camps set up to hold Boer refugees  the original ' concentration camps'  in which over 28,000 people died. Although he does admit that under Kitchener's command '... Boer rebels found wearing British uniforms might be shot without trial ...', he avoids stating directly that these were Kitchener's orders  the claim central to Morant and Handcock's defence at their court-martial.


          Noting that the executions caused 'an outcry in Australia', Pollock briefly mentions the claims by 'friends of Morant' that the court-martial was 'a farce', and the claims that the Boers and the priest Heese had not been murdered, but that they had in fact been killed 'in a raid that went wrong'. But, while he admits the case 'remains contentious', he ends on a decidedly pejorative note, describing the Morant story as 'a fertile field for fiction and film'.


          Morant's supporters, on the other hand, argue that he and Handcock were unfairly singled out for punishment even though many other British soldiers were known to have carried out summary executions of Boer prisoners. In their view, the two Australians were made scapegoats by the British, who were intent on concealing the existence of the "take no prisoners" policy against Boer insurgents  a policy which, they claim, had been promulgated by Kitchener himself.


          Australian author Nick Bleszynski is a leading proponent of the 'scapegoat' argument. He asserts that, while Morant and the others probably committed some crimes and may well have deserved disciplinary action, there is now persuasive evidence from several sources to show that the Kitchener 'no prisoners' order did indeed exist, that it was widely known among both the British and Australian troops and carried out by many disparate units. He also argues that the court-martial was fundamentally flawed in its procedures.


          Bleszynski, like Witton, Denton and Beresford, believes that Morant and Handcock were given a show trial, branded as murderous renegades and then executed as a matter of political expediency. He argues that this was done mainly to appease the Boer government and help secure a peace treaty, but also to prevent the British public from learning that, however unpalatable their actions, Morant and his men had in fact been carrying out a standing 'no prisoners' order that had been issued by the British commander-in-chief himself.


          The graves of Morant and Handcock were left unattended for many years, but after the release of Beresford's film it became a popular place of pilgrimage for Australian tourists. In June 1998 the Australian Government spent $1,500 refurbishing the grave site with a new concrete slab. The marble cross which stood over the grave had been vandalised.


          In 2002, a group of Australians travelled to South Africa and held a service at the Pretoria graveside to commemorate the execution on the morning of the 100th anniversary. This group came 'not to praise Morant and Handcock', but to remember that never again should any Australian soldiers be handed over to any foreign power for trial or justice. The service was also attended by the Australian High Commissioner to South Africa. The group left a new marker on the grave. There was some consternation among Afrikaners that the Aussies came to make a ' Ned Kelly' hero of Morant and Handcock. There was a gasp when the Australian leader having welcomed everyone to the service then switched to Afrikaans and spoke to the South Africans explaining that they came as friends and were not in-country to praise Morant's actions.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Breaker_Morant"
          


          

        

      

    


    


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

  


  
    
      
        

        Bretton Woods system


        
          

          The Bretton Woods system of monetary management established the rules for commercial and financial relations among the world's major industrial states. The Bretton Woods system was the first example of a fully negotiated monetary order intended to govern monetary relations among independent nation-states.


          Preparing to rebuild the international economic system as World War II was still raging, 730 delegates from all 44 Allied nations gathered at the Mount Washington Hotel in Bretton Woods, New Hampshire for the United Nations Monetary and Financial Conference. The delegates deliberated upon and signed the Bretton Woods Agreements during the first three weeks of July 1944.


          Setting up a system of rules, institutions, and procedures to regulate the international monetary system, the planners at Bretton Woods established the International Bank for Reconstruction and Development (IBRD) (now one of five institutions in the World Bank Group) and the International Monetary Fund (IMF). These organizations became operational in 1946 after a sufficient number of countries had ratified the agreement.


          The chief features of the Bretton Woods system were an obligation for each country to adopt a monetary policy that maintained the exchange rate of its currency within a fixed valueplus or minus one percentin terms of gold and the ability of the IMF to bridge temporary imbalances of payments. In the face of increasing strain, the system collapsed in 1971, following the United States' suspension of convertibility from dollars to gold.


          Until the early 1970s, the Bretton Woods system was effective in controlling conflict and in achieving the common goals of the leading states that had created it, especially the United States.


          


          Origins


          The political basis for the Bretton Woods system are in the confluence of several key conditions: the shared experiences of the Great Depression, the concentration of power in a small number of states (further enhanced by the exclusion of a number of important nations because of the war), and the presence of a dominant power willing and able to assume a leadership role in global monetary affairs.


          


          The Great Depression


          A high level of agreement among the powerful on the goals and means of international economic management facilitated the decisions reached by the Bretton Woods Conference. The foundation of that agreement was a shared belief in capitalism. Although the developed countries' governments differed somewhat in the type of capitalism they preferred for their national economies (France, for example, preferred greater planning and state intervention, whereas the United States favored relatively limited state intervention), all relied primarily on market mechanisms and on private ownership.


          Thus, it is their similarities rather than their differences that appear most striking. All the participating governments at Bretton Woods agreed that the monetary chaos of the interwar period had yielded several valuable lessons.


          The experience of the Great Depression was fresh on the minds of public officials. The planners at Bretton Woods hoped to avoid a repeat of the debacle of the 1930s, when foreign exchange controls undermined the international payments system that was the basis for world trade. The "beggar thy neighbour" policies of 1930s governmentsusing currency devaluations to increase the competitiveness of a country's export products in order to reduce balance of payments deficitsworsened national deflationary spirals, which resulted in plummeting national incomes, shrinking demand, mass unemployment, and an overall decline in world trade. Trade in the 1930s became largely restricted to currency blocs (groups of nations that use an equivalent currency, such as the " Sterling Area" of the British Empire). These blocs retarded the international flow of capital and foreign investment opportunities. Although this strategy tended to increase government revenues in the short run, it dramatically worsened the situation in the medium and longer run.


          Thus, for the international economy, planners at Bretton Woods all favored a liberal system, one that relied primarily on the market with the minimum of barriers to the flow of private trade and capital. Although they disagreed on the specific implementation of this liberal system, all agreed on an open system.
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          Economic security
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          Also based on experience of interwar years, U.S. planners developed a concept of economic securitythat a liberal international economic system would enhance the possibilities of postwar peace. One of those who saw such a security link was Cordell Hull, the United States Secretary of State from 1933 to 1944. Hull believed that the fundamental causes of the two world wars lay in economic discrimination and trade warfare. Specifically, he had in mind the trade and exchange controls (bilateral arrangements) of Nazi Germany and the imperial preference system practiced by Britain (by which members or former members of the British Empire were accorded special trade status). Hull argued


          
            
              	

              	[U]nhampered trade dovetailed with peace; high tariffs, trade barriers, and unfair economic competition, with warif we could get a freer flow of tradefreer in the sense of fewer discriminations and obstructionsso that one country would not be deadly jealous of another and the living standards of all countries might rise, thereby eliminating the economic dissatisfaction that breeds war, we might have a reasonable chance of lasting peace.

              	
            

          


          


          The rise of governmental intervention


          The developed countries also agreed that the liberal international economic system required governmental intervention. In the aftermath of the Great Depression, public management of the economy had emerged as a primary activity of governments in the developed states. Employment, stability, and growth were now important subjects of public policy. In turn, the role of government in the national economy had become associated with the assumption by the state of the responsibility for assuring of its citizens a degree of economic well-being. The welfare state grew out of the Great Depression, which created a popular demand for governmental intervention in the economy, and out of the theoretical contributions of the Keynesian school of economics, which asserted the need for governmental intervention to maintain an adequate level of employment.


          At the international level, these ideas evolved from the experience of the 1930s. The priority of national goals, independent national action in the interwar period, and the failure to perceive that those national goals could not be realized without some form of international collaboration resulted in beggar-thy-neighbour policies such as high tariffs and competitive devaluations which contributed to economic breakdown, domestic political instability, and international war. The lesson learned was as the principal architect of the Bretton Woods system New Dealer Harry Dexter White put it:


          
            
              	

              	the absence of a high degree of economic collaboration among the leading nations willinevitably result in economic warfare that will be but the prelude and instigator of military warfare on an even vaster scale.

              	
            

          


          To ensure economic stability and political peace, states agreed to cooperate to regulate the international economic system. The pillar of the U.S. vision of the postwar world was free trade. Free trade involved lowering tariffs and among other things a balance of trade favorable to the capitalist system.


          Thus, the more developed market economies agreed with the U.S. vision of postwar international economic management, which was to be designed to create and maintain an effective international monetary system and foster the reduction of barriers to trade and capital flows.


          


          The Atlantic Charter
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          Throughout the war, the United States envisaged a postwar economic order in which the U.S. could penetrate markets that had been previously closed to other currency trading blocs, as well as to expand opportunities for foreign investments for U.S. corporations by removing restrictions on the international flow of capital.


          The Atlantic Charter, drafted during U.S. President Roosevelt's August 1941 meeting with British Prime Minister Winston Churchill on a ship in the North Atlantic, was the most notable precursor to the Bretton Woods Conference. Like Woodrow Wilson before him, whose " Fourteen Points" had outlined U.S. aims in the aftermath of the First World War, Roosevelt set forth a range of ambitious goals for the postwar world even before the U.S. had entered the Second World War. The Atlantic Charter affirmed the right of all nations to equal access to trade and raw materials. Moreover, the charter called for freedom of the seas (a principal U.S. foreign policy aim since France and Britain had first threatened U.S. shipping in the 1790s), the disarmament of aggressors, and the "establishment of a wider and permanent system of general security."


          As the war drew to a close, the Bretton Woods conference was the culmination of some two and a half years of planning for postwar reconstruction by the Treasuries of the U.S. and the UK. U.S. representatives studied with their British counterparts the reconstitution of what had been lacking between the two world wars: a system of international payments that would allow trade to be conducted without fear of sudden currency depreciation or wild fluctuations in exchange ratesailments that had nearly paralyzed world capitalism during the Great Depression.


          Without a strong European market for U.S. goods and services, most policymakers believed, the U.S. economy would be unable to sustain the prosperity it had achieved during the war. In addition, U.S. unions had only grudgingly accepted government-imposed restraints on their demand during the war, but they were willing to wait no longer, particularly as inflation cut into the existing wage scales with painful force. (By the end of 1945, there had already been major strikes in the automobile, electrical, and steel industries.)


          In early 1945 Bernard Baruch described the spirit of Bretton Woods as: if we can "stop subsidization of labor and sweated competition in the export markets," as well as prevent rebuilding of war machines, "oh boy, oh boy, what long term prosperity we will have." The United States would therefore use its position of influence to reopen and control the world economy, so as to give unhindered access to all nations' markets and materials.


          


          Wartime devastation of Europe and East Asia


          Furthermore, U.S. allieseconomically exhausted by the waraccepted this leadership. They needed U.S. assistance to rebuild their domestic production and to finance their international trade; indeed, they needed it to survive.


          Before the war, the French and the British were realizing that they could no longer compete with U.S. industry in an open marketplace. During the 1930s, the British had created their own economic bloc to shut out U.S. goods. Churchill did not believe that he could surrender that protection after the war, so he watered down the Atlantic Charter's "free access" clause before agreeing to it.


          Yet, the U.S. officials were determined to open their access to the British empire. The combined value of British and U.S. trade was well over half of all the world's trade in goods. In order for the US to open global markets, it first had to split the British (trade) empire. Whilst Britain had economically dominated the 19th century, they intended the second half of the 20th to be under U.S. hegemony.


          A devastated Britain had little choice. Two world wars had destroyed the country's principal industries that paid for the importation of half the nation's food and nearly all its raw materials except coal. The British had no choice but to ask for aid. In 1945, the U.S. agreed to a loan of $3.8 billion. In return, British officials promised to negotiate the agreement.


          For nearly two centuries, French and U.S. interests had clashed in both the Old World and the New World. During the war, French mistrust of the United States was embodied by General Charles de Gaulle, president of the French provisional government. De Gaulle bitterly fought U.S. officials as he tried to maintain his country's colonies and diplomatic freedom of action. In turn, U.S. officials saw de Gaulle as a political extremist.


          But in 1945 de Gaulle at that point the leading voice of French nationalismwas forced to grudgingly ask the U.S. for a billion-dollar loan. Most of the request was granted; in return France promised to curtail government subsidies and currency manipulation that had given its exporters advantages in the world market.


          On a far more profound level, as the Bretton Woods conference was convening, the greater part of the Third World remained politically and economically subordinate. Linked to the developed countries of the West economically and politicallyformally and informallythese states had little choice but to acquiesce to the international economic system established for them. In the East, Soviet hegemony in Eastern Europe provided the foundation for a separate international economic system.


          


          Design


          Free trade relied on the free convertibility of currencies. Negotiators at the Bretton Woods conference, fresh from what they perceived as a disastrous experience with floating rates in the 1930s, concluded that major monetary fluctuations could stall the free flow of trade.


          The liberal economic system required an accepted vehicle for investment, trade, and payments. Unlike national economies, however, the international economy lacks a central government that can issue currency and manage its use. In the past this problem had been solved through the gold standard, but the architects of Bretton Woods did not consider this option feasible for the postwar political economy. Instead, they set up a system of fixed exchange rates managed by a series of newly created international institutions using the U.S. dollar (which was a gold standard currency for central banks) as a reserve currency.


          


          Informal


          


          Previous regimes


          In the 19th and early 20th centuries gold played a key role in international monetary transactions. The gold standard was used to back currencies; the international value of currency was determined by its fixed relationship to gold; gold was used to settle international accounts. The gold standard maintained fixed exchange rates that were seen as desirable because they reduced the risk of trading with other countries.


          Imbalances in international trade were theoretically rectified automatically by the gold standard. A country with a deficit would have depleted gold reserves and would thus have to reduce its money supply. The resulting fall in demand would reduce imports and the lowering of prices would boost exports; thus the deficit would be rectified. Any country experiencing inflation would lose gold and therefore would have a decrease in the amount of money available to spend. This decrease in the amount of money would act to reduce the inflationary pressure. Supplementing the use of gold in this period was the British pound. Based on the dominant British economy, the pound became a reserve, transaction, and intervention currency. But the pound was not up to the challenge of serving as the primary world currency, given the weakness of the British economy after the Second World War.


          The architects of Bretton Woods had conceived of a system wherein exchange rate stability was a prime goal. Yet, in an era of more activist economic policy, governments did not seriously consider permanently fixed rates on the model of the classical gold standard of the nineteenth century. Gold production was not even sufficient to meet the demands of growing international trade and investment. And a sizable share of the world's known gold reserves were located in the Soviet Union, which would later emerge as a Cold War rival to the United States and Western Europe.


          The only currency strong enough to meet the rising demands for international liquidity was the US dollar. The strength of the US economy, the fixed relationship of the dollar to gold ($35 an ounce), and the commitment of the U.S. government to convert dollars into gold at that price made the dollar as good as gold. In fact, the dollar was even better than gold: it earned interest and it was more flexible than gold.


          


          The Bretton Woods system of fixed exchange rates


          The Bretton Woods system sought to secure the advantages of the gold standard without its disadvantages. Thus, a compromise was sought between the polar alternatives of either freely floating or irrevocably fixed ratesan arrangement that might gain the advantages of both without suffering the disadvantages of either while retaining the right to revise currency values on occasion as circumstances warranted.


          The rules of Bretton Woods, set forth in the articles of agreement of the International Monetary Fund (IMF) and the International Bank for Reconstruction and Development (IBRD), provided for a system of fixed exchange rates. The rules further sought to encourage an open system by committing members to the convertibility of their respective currencies into other currencies and to free trade.


          What emerged was the " pegged rate" currency regime. Members were required to establish a parity of their national currencies in terms of gold (a "peg") and to maintain exchange rates within plus or minus 1% of parity (a "band") by intervening in their foreign exchange markets (that is, buying or selling foreign money).


          In practice, however, since the principal "Reserve currency" would be the U.S. dollar, this meant that other countries would peg their currencies to the U.S. dollar, andonce convertibility was restoredwould buy and sell U.S. dollars to keep market exchange rates within plus or minus 1% of parity. Thus, the U.S. dollar took over the role that gold had played under the gold standard in the international financial system.


          Meanwhile, in order to bolster faith in the dollar, the U.S. agreed separately to link the dollar to gold at the rate of $35 per ounce of gold. At this rate, foreign governments and central banks were able to exchange dollars for gold. Bretton Woods established a system of payments based on the dollar, in which all currencies were defined in relation to the dollar, itself convertible into gold, and above all, "as good as gold." The U.S. currency was now effectively the world currency, the standard to which every other currency was pegged. As the world's key currency, most international transactions were denominated in dollars.


          The U.S. dollar was the currency with the most purchasing power and it was the only currency that was backed by gold. Additionally, all European nations that had been involved in World War II were highly in debt and transferred large amounts of gold into the United States, a fact that contributed to the supremacy of the United States. Thus, the U.S. dollar was strongly appreciated in the rest of the world and therefore became the key currency of the Bretton Woods system.


          Member countries could only change their par value with IMF approval, which was contingent on IMF determination that its balance of payments was in a "fundamental disequilibrium."


          


          Formal regimes


          The Bretton Woods Conference led to the establishment of the IMF and the IBRD (now the World Bank), which still remain powerful forces in the world economy.


          As mentioned, a major point of common ground at the Conference was the goal to avoid a recurrence of the closed markets and economic warfare that had characterized the 1930s. Thus, negotiators at Bretton Woods also agreed that there was a need for an institutional forum for international cooperation on monetary matters. Already in 1944 the British economist John Maynard Keynes emphasized "the importance of rule-based regimes to stabilize business expectations"something he accepted in the Bretton Woods system of fixed exchange rates. Currency troubles in the interwar years, it was felt, had been greatly exacerbated by the absence of any established procedure or machinery for intergovernmental consultation.


          As a result of the establishment of agreed upon structures and rules of international economic interaction, conflict over economic issues was minimized, and the significance of the economic aspect of international relations seemed to recede.


          


          The International Monetary Fund


          Officially established on December 27, 1945, when the 29 participating countries at the conference of Bretton Woods signed its Articles of Agreement, the IMF was to be the keeper of the rules and the main instrument of public international management. The Fund commenced its financial operations on March 1, 1947. IMF approval was necessary for any change in exchange rates in excess of 10%. It advised countries on policies affecting the monetary system.


          


          Designing the IMF


          The big question at the Bretton Woods conference with respect to the institution that would emerge as the IMF was the issue of future access to international liquidity and whether that source should be akin to a world central bank able to create new reserves at will or a more limited borrowing mechanism.
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          Although attended by 44 nations, discussions at the conference were dominated by two rival plans developed by the U.S. and Britain. As the chief international economist at the U.S. Treasury in 194244, Harry Dexter White drafted the U.S. blueprint for international access to liquidity, which competed with the plan drafted for the British Treasury by Keynes. Overall, White's scheme tended to favour incentives designed to create price stability within the world's economies, while Keynes' wanted a system that encouraged economic growth.


          At the time, gaps between the White and Keynes plans seemed enormous. Outlining the difficulty of creating a system that every nation could accept in his speech at the closing plenary session of the Bretton Woods conference on July 22, 1944, Keynes stated:


          
            
              	

              	We, the delegates of this Conference, Mr. President, have been trying to accomplish something very difficult to accomplish.[...] It has been our task to find a common measure, a common standard, a common rule acceptable to each and not irksome to any.

              	
            

          


          Keynes' proposals would have established a world reserve currency (which he thought might be called " bancor") administered by a central bank vested with the possibility of creating money and with the authority to take actions on a much larger scale (understandable considering deflationary problems in Britain at the time).


          In case of balance of payments imbalances, Keynes recommended that both debtors and creditors should change their policies. As outlined by Keynes, countries with payment surpluses should increase their imports from the deficit countries and thereby create a foreign trade equilibrium. Thus, Keynes was sensitive to the problem that placing too much of the burden on the deficit country would be deflationary.


          But the U.S., as a likely creditor nation, and eager to take on the role of the world's economic powerhouse, balked at Keynes' plan and did not pay serious attention to it. The U.S. contingent was too concerned about inflationary pressures in the postwar economy, and White saw an imbalance as a problem only of the deficit country.


          Although compromise was reached on some points, because of the overwhelming economic and military power of the U.S., the participants at Bretton Woods largely agreed on White's plan. As a result, the IMF was born with an economic approach and political ideology that stressed controlling inflation and introducing austerity plans over fighting poverty. This would influence its approach to Third World countries struggling with underdevelopment.


          


          Subscriptions and quotas


          What emerged largely reflected U.S. preferences: a system of subscriptions and quotas embedded in the IMF, which itself was to be no more than a fixed pool of national currencies and gold subscribed by each country as opposed to a world central bank capable of creating money. The Fund was charged with managing various nations' trade deficits so that they would not produce currency devaluations that would trigger a decline in imports.


          The IMF was provided with a fund, composed of contributions of member countries in gold and their own currencies. The original quotas planned were to total $8.8 billion. When joining the IMF, members were assigned " quotas" reflecting their relative economic power, and, as a sort of credit deposit, were obliged to pay a "subscription" of an amount commensurate to the quota. The subscription was to be paid 25% in gold or currency convertible into gold (effectively the dollar, which was the only currency then still directly gold convertible for central banks) and 75% in the member's own currency.


          Quota subscriptions were to form the largest source of money at the IMF's disposal. The IMF set out to use this money to grant loans to member countries with financial difficulties. Each member was then entitled to withdraw 25% of its quota immediately in case of payment problems. If this sum was insufficient, each nation in the system was also able to request loans for foreign currency.


          


          Financing trade deficits


          In the event of a deficit in the current account, Fund members, when short of reserves, would be able to borrow foreign currency in amounts determined by the size of its quota. In other words, the higher the country's contribution was, the higher the sum of money it could borrow from the IMF.


          Members were required to pay back debts within a period of 18 months to five years. In turn, the IMF embarked on setting up rules and procedures to keep a country from going too deeply into debt, year after year. The Fund would exercise "surveillance" over other economies for the U.S. Treasury, in return for its loans to prop up national currencies.


          IMF loans were not comparable to loans issued by a conventional credit institution. Instead, it was effectively a chance to purchase a foreign currency with gold or the member's national currency.


          The U.S.-backed IMF plan sought to end restrictions on the transfer of goods and services from one country to another, eliminate currency blocs and lift currency exchange controls.


          The IMF was designed to advance credits to countries with balance of payments deficits. Short-run balance of payment difficulties would be overcome by IMF loans, which would facilitate stable currency exchange rates. This flexibility meant that member states would not have to induce a depression automatically in order to cut its national income down to such a low level that its imports will finally fall within its means. Thus, countries were to be spared the need to resort to the classical medicine of deflating themselves into drastic unemployment when faced with chronic balance of payments deficits. Before the Second World War, European nations often resorted to this, particularly Britain.


          Moreover, the planners at Bretton Woods hoped that this would reduce the temptation of cash-poor nations to reduce capital outflow by restricting imports. In effect, the IMF extended Keynesian measuresgovernment intervention to prop up demand and avoid recessionto protect the U.S. and the stronger economies from disruptions of international trade and growth.


          


          Changing the par value


          The IMF sought to provide for occasional discontinuous exchange-rate adjustments (changing a member's par value) by international agreement. Member nations were permitted first to depreciate (or appreciate in opposite situations) their currencies by 10%. This tends to restore equilibrium in its trade by expanding its exports and contracting imports. This would be allowed only if there was what was called a "fundamental disequilibrium." A decrease in the value of the country's money was called a "devaluation" while an increase in the value of the country's money was called a " revaluation".


          It was envisioned that these changes in exchange rates would be quite rare. Regrettably the notion of fundamental disequilibrium, though key to the operation of the par value system, was never spelled out in any detailan omission that would eventually come back to haunt the regime in later years.


          


          IMF operations


          Never before had international monetary cooperation been attempted on a permanent institutional basis. Even more groundbreaking was the decision to allocate voting rights among governments not on a one-state, one-vote basis but rather in proportion to quotas. Since the U.S. was contributing the most, U.S. leadership was the key implication. Under the system of weighted voting the U.S. was able to exert a preponderant influence on the IMF. The U.S. held one-third of all IMF quotas at the outset, enough to veto all changes to the IMF Charter on its own.


          In addition, the IMF was based in Washington, D.C., staffed mainly by U.S. economists. It regularly exchanged personnel with the U.S. Treasury. When the IMF began operations in 1946, President Harry S. Truman named White as its first U.S. Executive Director. Since no Deputy Managing Director post had yet been created, White served occasionally as Acting Managing Director and generally played a highly influential role during the IMF's first year.


          


          The International Bank for Reconstruction and Development


          No provision was made for international creation of reserves. New gold production was assumed to be sufficient. In the event of structural disequilibria, it was expected that there would be national solutionsa change in the value of the currency or an improvement by other means of a country's competitive position. Few means were given to the IMF, however, to encourage such national solutions.


          It had been recognized in 1944 that the new system could come into being only after a return to normalcy following the disruption of World War II. It was expected that after a brief transition period  expected to be no more than five years  the international economy would recover and the system would enter into operation.


          To promote the growth of world trade and to finance the postwar reconstruction of Europe, the planners at Bretton Woods created another institution, the International Bank for Reconstruction and Development (IBRD)  now the most important agency of the World Bank Group. The IBRD had an authorized capitalization of $10 billion and was expected to make loans of its own funds to underwrite private loans and to issue securities to raise new funds to make possible a speedy postwar recovery. The IBRD was to be a specialized agency of the United Nations charged with making loans for economic development purposes.


          


          Readjusting the Bretton Woods system


          


          The dollar shortages and the Marshall Plan


          The Bretton Wood arrangements were largely adhered to and ratified by the participating governments. It was expected that national monetary reserves, supplemented with necessary IMF credits, would finance any temporary balance of payments disequilibria. But this did not however prove sufficient to get Europe out of the doldrums.


          Postwar world capitalism suffered from a huge dollar shortage. The United States was running huge balance of trade surpluses, and the U.S. reserves were immense and growing. It was necessary to reverse this flow. Dollars had to leave the United States and become available for international use. In other words, the United States would have to reverse the natural economic processes and run a balance of payments deficit.


          The modest credit facilities of the IMF were clearly insufficient to deal with Western Europe's huge balance of payments deficits. The problem was further aggravated by the reaffirmation by the IMF Board of Governors in the provision in the Bretton Woods Articles of Agreement that the IMF could make loans only for current account deficits and not for capital and reconstruction purposes. Only the United States contribution of $570 million was actually available for IBRD lending. In addition, because the only available market for IBRD bonds was the conservative Wall Street banking market, the IBRD was forced to adopt a conservative lending policy, granting loans only when repayment was assured. Given these problems, by 1947 the IMF and the IBRD themselves were admitting that they could not deal with the international monetary system's economic problems.


          Thus, the much looser Marshall Planthe European Recovery Programwas set up to provide U.S. finance to rebuild Europe largely through grants rather than loans. The Marshall Plan was the program of massive economic aid given by the United States to favored countries in Western Europe for the rebuilding of capitalism. In a speech at Harvard University on June 5, 1946, U.S. Secretary of State George Marshall stated:


          
            
              	

              	The breakdown of the business structure of Europe during the war was complete. Europe's requirements for the next three or four years of foreign food and other essential products principally from the United States are so much greater than her present ability to pay that she must have substantial help or face economic, social and political deterioration of a very grave character.

              	
            

          


          From 1947 until 1958, the U.S. deliberately encouraged an outflow of dollars, and, from 1950 on, the United States ran a balance of payments deficit with the intent of providing liquidity for the international economy. Dollars flowed out through various U.S. aid programs: the Truman Doctrine entailing aid to the pro-U.S. Greek and Turkish regimes, which were struggling to suppress socialist revolution, aid to various pro-U.S. regimes in the Third World, and most important, the Marshall Plan. From 1948 to 1954 the United States gave 16 Western European countries $17 billion in grants.


          To encourage long-term adjustment, the United States promoted European and Japanese trade competitiveness. Policies for economic controls on the defeated former Axis countries were scrapped. Aid to Europe and Japan was designed to rebuild productive and export capacity. In the long run it was expected that such European and Japanese recovery would benefit the United States by widening markets for U.S. exports, and providing locations for U.S. capital expansion.


          In 1956, the World Bank created the International Finance Corporation and in 1960 it created the International Development Association (IDA). Both have been controversial. Critics of the IDA argue that it was designed to head off a broader based system headed by the United Nations, and that the IDA lends without consideration for the effectiveness of the program. Critics also point out that the pressure to keep developing economies "open" has led to their having difficulties obtaining funds through ordinary channels, and a continual cycle of asset buy up by foreign investors and capital flight by locals. Defenders of the IDA pointed to its ability to make large loans for agricultural programs which aided the " Green Revolution" of the 1960s, and its functioning to stabilize and occasionally subsidize Third World governments, particularly in Latin America.


          Bretton Woods, then, created a system of triangular trade: the United States would use the convertible financial system to trade at a tremendous profit with developing nations, expanding industry and acquiring raw materials. It would use this surplus to send dollars to Europe, which would then be used to rebuild their economies, and make the United States the market for their products. This would allow the other industrialized nations to purchase products from the Third World, which reinforced the American role as the guarantor of stability. When this triangle became destabilized, Bretton Woods entered a period of crisis which led ultimately to its collapse.


          


          Bretton Woods and the Cold War


          In 1945, Roosevelt and Churchill prepared the postwar era by negotiating with Joseph Stalin at Yalta about respective zones of influence; this same year U.S. and Soviet troops divided Germany into occupation zones and confronted one another in Korea.


          Harry Dexter White succeeded in getting the Soviet Union to participate in the Bretton Woods conference in 1944, but his goal was frustrated when the Soviet Union would not join the IMF. In the past, the reasons why the Soviet Union chose not to subscribe to the articles by December 1945 have been the subject of speculation. But since the release of relevant Soviet archives, it is now clear that the Soviet calculation was based on the behaviour of the parties that had actually expressed their assent to the Bretton Woods Agreements. The extended debates about ratification that had taken place both in the UK and the U.S. were read in Moscow as evidence of the quick disintegration of the wartime alliance.


          Facing the Soviet Union, whose power had also strengthened and whose territorial influence had expanded, the U.S. assumed the role of leader of the capitalist camp. The rise of the postwar U.S. as the world's leading industrial, monetary, and military power was rooted in the fact that the mainland U.S. was untouched by the war, in the instability of the national states in postwar Europe, and the wartime devastation of the Soviet economy.


          Despite the economic effort imposed by such a policy, being at the centre of the international market gave the U.S. unprecedented freedom of action in pursuing its foreign affairs goals. A trade surplus made it easier to keep armies abroad and to invest outside the U.S., and because other nations could not sustain foreign deployments, the U.S. had the power to decide why, when and how to intervene in global crisises. The dollar continued to function as a compass to guide the health of the world economy, and exporting to the U.S. became the primary economic goal of developing or redeveloping economies. This arrangement came to be referred to as the Pax Americana, in analogy to the Pax Britannica of the late 19th century and the Pax Romana of the first. (See Globalism)


          


          The late Bretton Woods System


          


          The U.S. balance of payments crisis (195868)


          After the end of World War II, the U.S. held $26 billion in gold reserves, of an estimated total of $40 billion (approx 65%). As world trade increased rapidly through the 1950s, the size of the gold base increased by only a few percent. In 1958, the U.S. balance of payments swung negative. The first U.S. response to the crisis was in the late 1950s when the Eisenhower administration placed import quotas on oil and other restrictions on trade outflows. More drastic measures were proposed, but not acted on. However, with a mounting recession that began in 1959, this response alone was not sustainable. In 1960, with Kennedy's election, a decade-long effort to maintain the Bretton Woods System at the $35/ounce price was begun.


          The design of the Bretton Woods System was that only nations could enforce gold convertibility on the anchor currencythe United States dollar. Gold convertibility enforcement was not required, but instead, allowed. Nations could forgo converting dollars to gold, and instead hold dollars. Rather than full convertibility, it provided a fixed price for sales between central banks. However, there was still an open gold market, 80% of which was traded through London, which issued a morning "gold fix," which was the price of gold on the open market. For the Bretton Woods system to remain workable, it would either have to alter the peg of the dollar to gold, or it would have to maintain the free market price for gold near the $35 per ounce official price. The greater the gap between free market gold prices and central bank gold prices, the greater the temptation to deal with internal economic issues by buying gold at the Bretton Woods price and selling it on the open market.


          However, keeping the dollar because of its ability to earn interest was still more desirable than holding gold. In 1960 Robert Triffin noticed that the reason holding dollars was more valuable than gold was because constant U.S. balance of payments deficits helped to keep the system liquid and fuel economic growth. What would be later known as Triffin's Dilemma was predicted when Triffin noted that if the U.S. failed to keep running deficits the system would lose its liquidity, not being able to keep up with the world's economic growth, thus bringing the system to a halt. Yet, continuing to incur such payment deficits also meant that over time the deficits would erode confidence in the dollar as the reserve currency creating instability.


          The first effort was the creation of the "London Gold Pool." The theory of the pool was that spikes in the free market price of gold, set by the "morning gold fix" in London, could be controlled by having a pool of gold to sell on the open market, which would then be recovered when the price of gold dropped. Gold's price spiked in response to events such as the Cuban Missile Crisis, and other smaller events, to as high as $40/ounce. The Kennedy administration began drafting a radical change of the tax system in order to spur more productive capacity, and thus encourage exports. This would culminate with his tax cut program of 1963, designed to maintain the $35 peg.


          In 1967 there was an attack on the pound, and a run on gold in the " sterling area," and on November 17, 1967, the British government was forced to devalue the pound. U.S. President Lyndon Baines Johnson was faced with a brutal choice, either he could institute protectionist measures, including travel taxes, export subsidies and slashing the budgetor he could accept the risk of a "run on gold" and the dollar. From Johnson's perspective: "The world supply of gold is insufficient to make the present system workableparticularly as the use of the dollar as a reserve currency is essential to create the required international liquidity to sustain world trade and growth." He believed that the priorities of the United States were correct, and that, while there were internal tensions in the Western alliance, that turning away from open trade would be more costly, economically and politically, than it was worth: "Our role of world leadership in a political and military sense is the only reason for our current embarrassment in an economic sense on the one hand and on the other the correction of the economic embarrassment under present monetary systems will result in an untenable position economically for our allies."


          While West Germany agreed not to purchase gold from the U.S., and agreed to hold dollars instead, the pressure on both the Dollar and the Pound Sterling continued. In January 1968 Johnson imposed a series of measures designed to end gold outflow, and to increase U.S. exports. However, to no avail: on March 17, 1968, there was a run on gold, the London Gold Pool was dissolved, and a series of meetings began to rescue or reform the existing system. But, as long as the U.S. commitments to foreign deployment continued, particularly to Western Europe, there was little that could be done to maintain the gold peg.


          The attempt to maintain the peg collapsed in November 1968, and a new policy program was attempted: to convert Bretton Woods to a system where the enforcement mechanism floated by some means, which would be set by either fiat, or by a restriction to honour foreign accounts.


          


          Structural changes underpinning the decline of international monetary management


          


          Return to convertibility


          In the 1960s and 70s, important structural changes eventually led to the breakdown of international monetary management. One change was the development of a high level of monetary interdependence. The stage was set for monetary interdependence by the return to convertibility of the Western European currencies at the end of 1958 and of the Japanese yen in 1964. Convertibility facilitated the vast expansion of international financial transactions, which deepened monetary interdependence.


          


          The growth of international currency markets


          Another aspect of the internationalization of banking has been the emergence of international banking consortia. Since 1964 various banks had formed international syndicates, and by 1971 over three quarters of the world's largest banks had become shareholders in such syndicates. Multinational banks can and do make huge international transfers of capital not only for investment purposes but also for hedging and speculating against exchange rate fluctuations.


          These new forms of monetary interdependence made possible huge capital flows. During the Bretton Woods era countries were reluctant to alter exchange rates formally even in cases of structural disequilibria. Because such changes had a direct impact on certain domestic economic groups, they came to be seen as political risks for leaders. As a result official exchange rates often became unrealistic in market terms, providing a virtually risk-free temptation for speculators. They could move from a weak to a strong currency hoping to reap profits when a revaluation occurred. If, however, monetary authorities managed to avoid revaluation, they could return to other currencies with no loss. The combination of risk-free speculation with the availability of huge sums was highly destabilizing.


          


          The decline of U.S. monetary influence


          A second structural change that undermined monetary management was the decline of U.S. hegemony. The U.S. was no longer the dominant economic power it had been for more than two decades. By the mid-1960s, the E.E.C. and Japan had become international economic powers in their own right. With total reserves exceeding those of the U.S., with higher levels of growth and trade, and with per capita income approaching that of the U.S., Europe and Japan were narrowing the gap between themselves and the United States.


          The shift toward a more pluralistic distribution of economic power led to increasing dissatisfaction with the privileged role of the U.S. dollar as the international currency. As in effect the world's central banker, the U.S., through its deficit, determined the level of international liquidity. In an increasingly interdependent world, U.S. policy greatly influenced economic conditions in Europe and Japan. In addition, as long as other countries were willing to hold dollars, the U.S. could carry out massive foreign expenditures for political purposesmilitary activities and foreign aidwithout the threat of balance-of-payments constraints.


          Dissatisfaction with the political implications of the dollar system was increased by dtente between the U.S. and the Soviet Union. The Soviet threat had been an important force in cementing the Western capitalist monetary system. The U.S. political and security umbrella helped make American economic domination palatable for Europe and Japan, which had been economically exhausted by the war. As gross domestic production grew in European countries, trade grew. When common security tensions lessened, this loosened the transatlantic dependence on defense concerns, and allowed latent economic tensions to surface.


          


          The decline of the dollar


          Reinforcing the relative decline in U.S. power and the dissatisfaction of Europe and Japan with the system was the continuing decline of the dollarthe foundation that had underpinned the post-1945 global trading system. The Vietnam War and the refusal of the administration of U.S. President Lyndon B. Johnson to pay for it and its Great Society programs through taxation resulted in an increased dollar outflow to pay for the military expenditures and rampant inflation, which led to the deterioration of the U.S. balance of trade position. In the late 1960s, the dollar was overvalued with its current trading position, while the Deutsche Mark and the yen were undervalued; and, naturally, the Germans and the Japanese had no desire to revalue and thereby make their exports more expensive, whereas the U.S. sought to maintain its international credibility by avoiding devaluation. Meanwhile, the pressure on government reserves was intensified by the new international currency markets, with their vast pools of speculative capital moving around in search of quick profits.


          In contrast, upon the creation of Bretton Woods, with the U.S. producing half of the world's manufactured goods and holding half its reserves, the twin burdens of international management and the Cold War were possible to meet at first. Throughout the 1950s Washington sustained a balance of payments deficit in order to finance loans, aid, and troops for allied regimes. But during the 1960s the costs of doing so became less tolerable. By 1970 the U.S. held under 16% of international reserves. Adjustment to these changed realities was impeded by the U.S. commitment to fixed exchange rates and by the U.S. obligation to convert dollars into gold on demand.


          


          The paralysis of international monetary management
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          "Floating" Bretton Woods (196872)


          By 1968, the attempt to defend the dollar at a fixed peg of $35/ounce, the policy of the Eisenhower, Kennedy and Johnson administrations, had become increasingly untenable. Gold outflows from the U.S. accelerated, and despite gaining assurances from Germany and other nations to hold gold, the profligate fiscal spending of the Johnson administration had transformed the "dollar shortage" of the 1940s and 1950s into a dollar glut by the 1960s. In 1967, the IMF agreed in Rio de Janeiro to replace the tranche division set up in 1946. Special Drawing Rights were set as equal to one U.S. dollar, but were not usable for transactions other than between banks and the IMF. Nations were required to accept holding Special Drawing Rights (SDRs) equal to three times their allotment, and interest would be charged, or credited, to each nation based on their SDR holding. The original interest rate was 1.5%.


          The intent of the SDR system was to prevent nations from buying pegged dollars and selling them at the higher free market price, and give nations a reason to hold dollars by crediting interest, at the same time setting a clear limit to the amount of dollars which could be held. The essential conflict was that the American role as military defender of the capitalist world's economic system was recognized, but not given a specific monetary value. In effect, other nations "purchased" American defense policy by taking a loss in holding dollars. They were only willing to do this as long as they supported U.S. military policy, because of the Vietnam war and other unpopular actions, the pro-U.S. consensus began to evaporate. The SDR agreement, in effect, monetized the value of this relationship, but did not create a market for it.


          The use of SDRs as "paper gold" seemed to offer a way to balance the system, turning the IMF, rather than the U.S., into the world's central banker. The US tightened controls over foreign investment and currency, including mandatory investment controls in 1968. In 1970, U.S. President Richard Nixon lifted import quotas on oil in an attempt to reduce energy costs; instead, however, this exacerbated dollar flight, and created pressure from petro-dollars now linked to gas-euros resulting the 1963 energy transition from coal to gas with the creation of the Dutch Gasunie. Still, the U.S. continued to draw down reserves. In 1971 it had a reserve deficit of $56 Billion dollars; as well, it had depleted most of its non-gold reserves and had only 22% gold coverage of foreign reserves. In short, the dollar was tremendously overvalued with respect to gold.


          


          The "Nixon Shock"


          By the early 1970s, as the Vietnam War accelerated inflation, the United States as a whole began running a trade deficit (for the first time in the twentieth century). The crucial turning point was 1970, which saw U.S. gold coverage deteriorate from 55% to 22%. This, in the view of neoclassical economists, represented the point where holders of the dollar had lost faith in the ability of the U.S. to cut budget and trade deficits.


          In 1971 more and more dollars were being printed in Washington, then being pumped overseas, to pay for government expenditure on the military and social programs. In the first six months of 1971, assets for $22 billion fled the U.S. In response, on August 15, 1971, Nixon unilaterally imposed 90-day wage and price controls, a 10% import surcharge, and most importantly "closed the gold window," making the dollar inconvertible to gold directly, except on the open market. Unusually, this decision was made without consulting members of the international monetary system or even his own State Department, and was soon dubbed the " Nixon Shock".


          The surcharge was dropped in December 1971 as part of a general revaluation of major currencies, which were henceforth allowed 2.25% devaluations from the agreed exchange rate. But even the more flexible official rates could not be defended against the speculators. By March 1976, all the major currencies were floatingin other words, exchange rates were no longer the principal method used by governments to administer monetary policy.


          


          The Smithsonian Agreement


          The shock of August 15 was followed by efforts under U.S. leadership to develop a new system of international monetary management. Throughout the fall of 1971, there was a series of multilateral and bilateral negotiations of the Group of Ten seeking to develop a new multilateral monetary system.


          On 17 and 18 December 1971, the Group of Ten, meeting in the Smithsonian Institution in Washington, created the Smithsonian Agreement which devalued the dollar to $38/ounce, with 2.25% trading bands, and attempted to balance the world financial system using SDRs alone. It was criticized at the time, and was by design a "temporary" agreement. It failed to impose discipline on the U.S. government, and with no other credibility mechanism in place, the pressure against the dollar in gold continued.


          This resulted in gold becoming a floating asset, and in 1971 it reached $44.20/ounce, in 1972 $70.30/ounce and still climbing. By 1972, currencies began abandoning even this devalued peg against the dollar, though it took a decade for all of the industrialized nations to do so. In February 1973 the Bretton Woods currency exchange markets closed, after a last-gasp devaluation of the dollar to $44/ounce, and reopened in March in a floating currency regime.


          


          Bretton Woods II?


          A number of economists (e.g. Doole, Folkerts-Landau and Garber) have referred to the system of currency relations which evolved after 2001, in which currencies, particularly the Chinese renminbi (yuan), remained fixed to the US Dollar as Bretton Woods II. The argument is that a system of pegged currencies is both stable and desirable, a notion that causes considerable controversy.


          "Bretton Woods II", unlike its predecessor, is not codified and does not represent any kind of a multilateral agreement. It contains the following key elements:


          
            	The United States imports considerable amounts of goods, particularly from East Asian export-oriented economies such as China, Japan and various other Southeast-Asian countries.


            	Since China and Japan don't have much demand for U.S.-produced goods, United States runs large trade deficits with both countries.


            	Under normal circumstances, trade deficits would correct themselves through depreciation of the dollar and appreciation of the yen and the renminbi. However, Chinese and Japanese governments are interested in keeping their currencies low with respect to the dollar to keep their products competitive. To achieve that, they are forced to buy large quantities of U.S. treasury securities with freshly-printed money.


            	Similar mechanisms work in the Eurozone with the euro and its satellite currency (Swiss franc). The Eurozone is somewhat less coupled to the U.S. economy, so the euro has been allowed to appreciate considerably with respect to the dollar.

          


          


          Academic legacy


          The collapse of Bretton Woods would lead to the study in economics of credibility as a separate field, and to the prominence of "open" macroeconomic models, such as the Mundell-Fleming model.


          


          Pegged rates


          Dates shown are those on which the rate was introduced


          


          Pound sterling


          
            
              	Date

              	Value of US dollar

              in pounds
            


            
              	27 December 1945

              	4.03
            


            
              	18 September 1949

              	2.8
            


            
              	17 November 1967

              	2.4
            

          


          


          French Franc


          
            
              	Date

              	Value of US dollar

              in francs

              	Note
            


            
              	27 December 1945

              	119.11

              	1 = 480 FRF
            


            
              	26 January 1948

              	214.39

              	1 = 864 FRF
            


            
              	18 October 1948

              	263.52

              	1 = 1062 FRF
            


            
              	27 April 1949

              	272.21

              	1 = 1097 FRF
            


            
              	20 September 1949

              	350

              	1 = 980 FRF
            


            
              	10 August 1957

              	420

              	1 = 1176 FRF
            


            
              	27 December 1958

              	493.71

              	1 FRF = 1.8 mg gold
            


            
              	1 January 1960

              	4.9371

              	1 new franc = 100 old francs
            


            
              	10 August 1968

              	5.48

              	1 new franc = 162 mg gold
            

          


          


          Deutsche Mark


          
            
              	Date

              	Value of US dollar

              in marks
            


            
              	21 June 1948

              	3.33
            


            
              	18 September 1949

              	4.20
            


            
              	6 March 1961

              	4
            


            
              	29 October 1969

              	3.67
            

          


          


          Italian lira


          
            
              	Date

              	Value of US dollar

              in lire
            


            
              	January 4, 1946

              	225
            


            
              	March 26, 1946

              	509
            


            
              	January 7, 1947

              	350
            


            
              	November 28, 1947

              	575
            


            
              	18 September 1949

              	625
            

          


          


          Japanese yen


          
            
              	Date

              	Value of US dollar

              in yen
            


            
              	25 April 1949

              	360
            

          


          


          Swiss franc


          
            
              	Date

              	Value of US dollar

              in francs

              	Note
            


            
              	27 December 1945

              	4.30521

              	1 = 17.35 CHF
            


            
              	September 1949

              	4.375

              	1 = 12.25 CHF
            

          


          


          Dutch gulden


          
            
              	Date

              	Value of US dollar

              in gulden
            


            
              	27 December 1945

              	2.652
            


            
              	20 September 1949

              	3.8
            


            
              	7 March 1961

              	3.62
            

          


          


          Belgian franc


          
            
              	Date

              	Value of US dollar

              in francs
            


            
              	27 December 1945

              	43.77
            


            
              	1946

              	43.8725
            


            
              	21 September 1949

              	50
            

          


          


          Finnish markka


          
            
              	Date

              	Value of US dollar

              in markkaa

              	Note
            


            
              	October 17, 1945

              	136
            


            
              	July 5, 1949

              	160
            


            
              	September 19, 1949

              	230
            


            
              	September 15, 1957

              	320
            


            
              	January 1, 1963

              	3.2

              	1 new markka = 100 old markkaa
            


            
              	October 12, 1967

              	4.2
            

          


          


          Greek drachma


          
            
              	Date

              	Value of US dollar

              in drachmae
            


            
              	1954

              	30
            

          


          


          Danish krone


          
            
              	Date

              	Value of US dollar

              in krone

              	Note
            


            
              	August 1945

              	4.8

              	
            


            
              	September 19, 1949

              	6.91

              	Devalued in line with sterling
            


            
              	November 21, 1967

              	7.5
            

          


          


          Spanish peseta


          
            
              	Date

              	Value of US dollar

              in pesetas

              	Note
            


            
              	July 17, 1959

              	60
            


            
              	November 20, 1967

              	70

              	Devalued in line with sterling
            

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Bretton_Woods_system"
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              	Personal information
            


            
              	Fullname

              	Dennis Brian Close
            


            
              	Born

              	24 February 1931 (1931-02-24)
            


            
              	

              	Rawdon, Leeds, England
            


            
              	Height

              	6ft0in (1.83m)
            


            
              	Role

              	All-rounder
            


            
              	Batting style

              	Left-handed
            


            
              	Bowling style

              	Right-arm off break, Right-arm Medium
            


            
              	International information
            


            
              	Test debut ( cap 344)

              	26 July 1949:vNew Zealand
            


            
              	Last Test

              	8 July 1976:vWest Indies
            


            
              	ODI debut ( cap 14)

              	24 August 1972:vAustralia
            


            
              	Last ODI

              	28 August 1972:vAustralia
            


            
              	Domestic team information
            


            
              	Years

              	Team
            


            
              	19711977

              	Somerset
            


            
              	19501967

              	MCC
            


            
              	19491970

              	Yorkshire
            


            
              	Career statistics
            


            
              	

              	Tests

              	ODIs

              	FC

              	LA
            


            
              	Matches

              	22

              	3

              	786

              	164
            


            
              	Runs scored

              	887

              	49

              	34994

              	3458
            


            
              	Batting average

              	25.34

              	16.33

              	33.26

              	23.84
            


            
              	100s/50s

              	0/4

              	/

              	52/171

              	2/11
            


            
              	Top score

              	70

              	43

              	198

              	131
            


            
              	
            


            
              	Balls bowled

              	1212

              	18

              	69971

              	2258
            


            
              	Wickets

              	18

              	0

              	1171

              	65
            


            
              	Bowling average

              	29.55

              	

              	26.42

              	22.43
            


            
              	5 wickets in innings

              	0

              	

              	43

              	0
            


            
              	10 wickets in match

              	0

              	n/a

              	3

              	n/a
            


            
              	Best bowling

              	4/35

              	0/22

              	8/41

              	4/9
            


            
              	Catches/ stumpings

              	24/

              	1

              	813/1

              	53
            


            
              	
                As of 18 August 2007

                Source: cricketarchive

              
            

          


          Dennis Brian Close (born 24 February 1931 in Rawdon, near Leeds, Yorkshire), usually known as Brian Close, was a cricketer who is the youngest man ever to play Test cricket for England. He was picked for the Test team to play against New Zealand, in July 1949, when he was 18years and 149days old. Close went on to play 22 Test matches for England, captaining them seven times (six wins, one draw). Close also captained Yorkshire County Cricket Club to four county championship titlesthe main domestic trophy in English cricket. He later went on to captain Somerset, where he is widely credited with developing the county into a hard-playing team, and helping to mould Viv Richards and Ian Botham into the cricketing greats they became.


          Throughout his cricket career, which lasted from 1948 until the 1977 season, Close was one of the most charismatic and well-known cricketers. He scored almost 35,000 runs as a batsman, including 52 centuries with a highest innings score of 198. He also took 1,168 dismissals as a bowler, and over 800 catches as a fielder (and one stumping, as a stand-in wicket-keeper). At just over six feet (1.8 m) tall he was a noticeable presence on the field, often fielding at the short leg position, close to the batsman. As cricketers did not use head or body protection in Close's day, he would often get hurt when a batsman struck a ball that hit him. Close was also noted, as a batsman, for standing up to intimidatory bowling, letting the ball hit his unprotected torso rather than flinching.


          Close was known as a cricketing gambler; he was prepared to take risks and to court controversy throughout his career. He was serving a "confined to barracks" punishment during his military service when selected for his first international cricket tour to Australia in 1950, was sacked as England captain for timewasting, and later sacked by Yorkshire for his lukewarm attitude to one-day cricket. He was also accused of not giving enough support to younger Yorkshire cricketers. He attracted further criticism by touring apartheid South Africa and white-minority controlled Rhodesia with private teams. As chairman of Yorkshire's cricket subcommittee he had many run-ins with the then Yorkshire captain, Geoffrey Boycott. However, he continued to serve Yorkshire cricket, and in his seventies was coaching and occasionally captaining the county's Colts XI.


          


          Early Years


          Close was born into a working class family in Town Street, Rawdon, Yorkshire, on 24 February 1931. His parents were Harry, a weaver, and Esther (ne Barratt). He was the second eldest of five boys and a girl. The family lived in a series of council houses in Rawdon, Guiseley and Yeadon. Although these houses were small, they each had a back yard, where the young Brian could practise cricket with his father. Harry Close was himself a keen cricketer, who kept wicket and was a big hitter in the Bradford Cricket League, although he never attained the standard of the Yorkshire county team.


          The hero and dominating figure in Close's home town of Rawdon was Hedley Verity, a great England and Yorkshire cricketer in the period before the Second World War. The Verity family continued to live in Rawdon, and for a time the Close family lived in the Canada Estate, where Verity had once lived. At Rawdon Littlemoor primary school Close was taught by Grace Verity, Hedley's sister, and he was friends with two of Verity's children, Wilfred and Douglas. Later, Close went to Aireborough Grammar School, where Verity was the best-known alumnus. Close's early years were surrounded by images of local cricketing greatness.


          At school, Close was a good all-round sportsman, and an excellent cricketer: Aireborough went unbeaten in the six cricketing summers while Close was there. Close dominated junior level cricket in the area, both within and outside schools. He joined Rawdon Cricket Club in 1942, when he was eleven years of age, and was almost immediately selected to play for the under-18 side and for the Second XI. However, he also excelled as a student, and seriously considered becoming a doctor. He had the offer of a university place on completion of his period of compulsory military service, but turned this offer down.


          As well as cricket, Close was also proficient at football, to such an extent that he was signed as an amateur by Leeds United Football Club. He became the first Leeds player to play international football at youth level, when in October 1948 he played for England against Scotland at Pittodrie Park in Aberdeen. However, after gaining a regular place in Yorkshire's county cricket in 1949, his sporting ambitions became focused on cricket. His excellence at the sport, and the Yorkshire peoples' enthusiasm for it, encouraged Bradford MP Maurice Webb to request that Close be allowed to complete the 1949 season for Yorkshire, before commencing his National Service.


          


          Yorkshire and England


          


          Initial first-class season


          Close's first first-class games for Yorkshire in the 1949 season were against Cambridge University and then Oxford University. Close acquitted himself well, although his 8 wickets against Oxford were not enough to prevent Oxford winning by 69runs. After these games he continued to impress, particularly as a bowler: in his fifth first-class game, against Essex, Close took 5 for 58 in Essex's first innings, then top-scored with an undefeated 88 runs in the Yorkshire innings. His performances for Yorkshire earned him a place in the North v South Test trial. However, he underperformed in that game, taking no wickets and scoring only 2 runs.


          Close continued to do well for Yorkshire and was selected to play for the Players against the Gentlemen, at Lord's cricket ground, 13-15 July. "Gentlemen versus Players" was a traditional cricket fixture, played each year between teams selected from county professionals, known as Players, and county amateurs, known as Gentlemen. In 1949, social status was still an important factor in cricket. "Gentlemen" often did not share changing rooms with "Players", and printed cricket scorecards would differentiate between them, with the names of Gentlemen being preceded by their initials while professionals were styled by their surnames followed by their initials. Reportedly, at one match a scorecard error was corrected by a Tannoy annuncement: "for F.J. Titmus read Titmus, F.J.".


          Despite its anachronistic format, this fixture had some prestige, and good individual performances were likely to be noticed. Close did well for the Players, top-scoring with 65. When he reached 50 he was congratulated by the Gentlemen's wicket-keeper, Billy Griffith, and in a conversation that now seems innocuous, Griffith's "Well played, Brian", was answered by Close's "Thank you, Billy". However, Close had not referred to Griffith as "Mister", and ten days later was called to see Brian Sellers, a former captain and member of the Yorkshire committee, who reprimanded Close for the effrontery.


          Close was then selected to play England in the third Test match at Old Trafford against the touring New Zealand cricket team; in this game, Close became, and as of 2008 remains, England's youngest-ever Test player, aged 18 years and 149 days. He came in to bat when the England innings needed quick runs, his instruction from Freddie Brown, the captain, being to "have a look at a couple and then give it a go". Close duly played two balls back to the bowler, then hit out for the boundary, only to be caught in the outfield for a score of nought. He had previously taken one wicket for 39 runs during the first New Zealand innings.


          Overall, Close's first season was seen as a resounding success. He had played his first Test: he achieved the "double" of 1,000runs and 100wickets in a first-class season, and as of 2008 remains the youngest player to have done so. He became the first and so far only player to have achieved this double in his first season as a first-class player. This season set the tone for the remainder of Close's career: times of notable success, tarnished by many run-ins with officialdom, and with Sellers in particular. Close himself felt that the early Test call-up was an albatross round his neckhe was always referred to as "England's youngest player", usually with the suggestion of unfulfilled promise.


          


          Tour to Australia in 1950


          Close eventually began his National Service in 1950, becoming 22185787 Signalman Close at Catterick Army Training Depot. This did not prevent him concentrating on sport, although his first-class cricket in 1950 was restricted to appearances for the Combined Services side, which played several matches ranked as first class. His performances were exceptional enough to attract the attention of England cricket captain Freddie Brown, who wanted Close to be included in the English party to tour Australia in 195051. Brown consulted Close's county coach, the former England bowler Bill Bowes, who pleaded with Brown not to select Close, arguing that such early promotion would damage him as a player. Bowes later described Close as having a "tremendous ability spoilt by moments of extreme spontaneity, and of determination marred by rashness". Brown ignored Bowes and selected Close.


          Close's call-up to the Australian touring party attracted considerable press interest, and a press conference was called at Catterick to give the press a chance to question him. However, his moment of glory also gave rise to controversy, when one pressman found out that Close was "confined to barracks" for disciplinary reasons at the time his call-up was announced: he had apparently absented himself from an army cricket match. The pressman promised to stay silent, but a week later a clerk on the camp newspaper telephoned the Daily Express with the news. However, Close still toured, and his National Service was suspended so that he could do so.


          Close was the youngest player on the tour, and had little in common with the rest of the party; by the end he was not even on talking terms with most of them. After a reasonable start, Close faltered, and then became injured, with a badly pulled groin muscle. He was selected to play in the second Test, which England lost by 28runs. After Australia were dismissed for 194 (Close 1 for 20), England had collapsed to 54 for 4 when Close came in to bat, with only eight deliveries to go before the lunch interval on the second day. Misjudging the bounce on the Melbourne wicket, which was somewhat different from the bounce of English wickets, he swept a ball from Jack Iverson only to get a top edge to Sam Loxton, fielding behind square leg. The dressing room was silent when he returned. Brown, when advised that Close was a bit down and needed consolation, replied "Let the blighter stew. He deserves it."


          Later, in Tasmania, Close was ordered to play despite doctor's advice to rest, and as he tried to nurse his injury he acquired a reputation for malingering and insubordination. He was made to play in six of the next seven games. When England won a Test match in Australia for the first time in 13years in the final Test, Close was not present. He hated the tour, and even contemplated suicide during it. Nowadays, someone in Close's position would be carefully man-managed, and well looked after by captain and team manager. But times were different then, and the Yorkshire stalwarts were proved right: he had been picked too early, and would never be a regular Test player.


          


          Consolidation, 1951 to 1958


          The years between 1951 and 1958 were a period of career consolidation for Close, who achieved 1,000runs in a season five times. Immediately after the tour to Australia Close had a good season in 1951, playing for the the Combined Services, including a century against the touring South Africans. At the end of his National Service in October 1951, he signed for Arsenal Football Club, and tried briefly to combine playing football with his cricket for Yorkshire. This proved impossible; although Close received permission from Yorkshire captain Norman Yardley to leave the first match of the 1952 cricket season early, to play football or Arsenal, this leave was rescinded by the match manager. Close arrived late at Arsenal and was sacked.


          Close enjoyed a good 1952 season at Yorkshire, achieving another double, but played no Test cricket. He played soccer, for Bradford City this time, and in doing so picked up a serious knee injury which ended his professional footballing career. It also threatened to end his cricket careerClose played only two first-class matches in the 1953 cricket season.


          In 1954 Close scored his first first-class century for Yorkshire, an undefeated 123 against the touring Pakistanis. In 1955 he scored his first county championship century. In that year he played one Test match against South Africa, and at the end of the season was only 3wickets short of another 1,000 runs/100 wickets double. He was in the selectors' sights again, and was picked for the tour to Pakistan in 1955/6. This was not a full England tour, and no Test matches were played. Close returned to the full England side in 1957, playing in the first two Tests against the West Indies, but did not perform well enough to secure a regular Test place.


          Meanwhile, in this period, Yorkshire had not won a single County Championship. At the beginning of 1958 a new captain, Ronnie Burnet, was appointed. Burnet was 40years old, without first-class cricket experience, and seemed an unlikely choice to restore to Yorkshire's fortunes. It was believed by the Yorkshire committee that Burnet would inject some discipline into the Yorkshire team, but initially the appointment caused problems. Several senior players left the club; Johnny Wardle, Yorkshire's top bowler and Close's preferred choice of captain, was sacked for disciplinary reasons.


          


          Yorkshire as county champions


          Burnet, aided by Close, was successful in 1959, when Yorkshire at last won the county championship. At the end of that season, as Close later heard, Burnet was told that, having just won the championship, he could have another season as captain, but, if he did, Close would then take over. If Burnet resigned immediately, Vic Wilson could take over as captain in preference to Close. Burnet chose to step down straightaway. Once Wilson took over, with Close as the senior professional Yorkshire enjoyed a period of almost unbroken success, winning the county championship again in 1960, taking second place in 1961, and winning again in 1962.


          


          More controversy


          During this period Close was called up for his seventh Test in 1961, against Australia.This match, which at one time England appeared certain to win, turned to disaster, with Close bearing the main blame for England's defeat. Many considered this unfair, including the Australian captain, Richie Benaud, who said, "I thought the slating of Brian was one of the most unjust things I have ever experienced".


          England were chasing a total of 256 runs to win the match, with just under four hours left to play. Scoring rapidly, they reached 150 for 1 wicket. Then Ted Dexter and Peter May got out in quick succession to Benaud, who was pitching his leg breaks into the rough outside the right-handers' leg stump. This brought Close to the crease. May, the captain, was instructing his players to go for the runs and secure the victory. Close accordingly took a calculated risk, and chose to hit out. He took one six off Benaud, but to the tenth ball he faced he played another unorthodox shot which Norm O'Neill caught above his head with two hands. Neither commentators nor reporters appeared to understand that Close's approach was to hit Benaud out of the attack, and thus make it easier for right-handed batsmen to score runs. Purists were outraged, and as England collapsed to 201 all out and a 54 run defeat, Close took most of the blame, with some commentators saying that he should never play for England again.


          


          Captaincy


          


          Yorkshire captaincy


          At the end of 1962, Wilson retired, and the Yorkshire committee appointed Close captain. According to Bowes: "almost overnight it seemed that Brian Close matured". He wrote, "Close's field placings were as intelligent and antagonistic as any seen in the county for 25years".


          Close's attitude, in his own words, was that "I've always believed that the team is more important than the individual", and that credo stood Yorkshire in good stead. Ray Illingworth noted that when he left Yorkshire to play for Leicestershire, the players there were surprised that, while Yorkshire were perennial Championship winners, the batting averages of their leading batsmen tended to languish in the 20s. The answer was that Close had honed them to play the innings required at the right time: when quick runs were required, players did not play for their averages, they played for quick runs.


          Close was recalled to the England Test squad in 1963, and played his first full series of five matches, against the West Indies. His innings in the second Test at Lord's remains his best known. When England were pressing for a last-day victory, Close took the battle to the fastest West Indian fast bowlers, Wes Hall and Charlie Griffith, daring to advance down the wicket to them. This was before body protection and helmets were in use, and time and again the ball struck Close firmly on his body. But he persevered. With no other England player but Ken Barrington scoring above 20, Close's innings of 70 saved the game for England, and came near to winning it. Set 234 to win, England ended on 228 for 9, with Colin Cowdrey famously coming in to bat (for two balls at the non-striker's end) with his broken arm in plaster.


          Close had been dismissed going for runs to win the game, and his courage earned him many plaudits. His shirtless torso, black and blue with bruises where he had been hit, made the front pages of the newspapers the next day. Len Hutton wrote him a congratulatory letter on his innings, and he returned to county cricket the hero. Overall in the series he made over300 runs, but still did not get selected for the next series.


          Close also had immediate success as Yorkshire captain, winning the County Championship in 1963. His successes saw him named as one of the five Wisden Cricketers of the Year in 1964, acknowledging his impact on the 1963 season. Close went on to captain Yorkshire to the county championship in 1966, 1967 and 1968.


          He first met his wife Vivienne, an air stewardess with BOAC, in Bermuda whilst touring there with Yorkshire in 1964, when she was engaged to someone else. He pursued her relentlessly, even though initially she considered him not to be her type. Brian gambled with his love life too: on New Year's Day 1965 he told her that if she didn't agree to marry him, he would never see her again. They married the following March. They went on to have one daughter, Lynn, and a son, Lance.


          


          England captaincy


          After the fourth Test of their five-Test series against the West Indies in 1966, England were 3-0 down and had lost the series. Needing someone to come in to revitalise the squad, the England selectors turned to the successful Yorkshire captain, Brian Close. Close knew why he had been selected, and also why many of his men had been. At the pre-match dinner he said, "I shouldn't be here if we hadn't made such a mess of the series. What's more, neither would a few of you. You are here because you are all fighters, and we are going to keep the pressure on and keep it on for five days." What Close did was to engender a battling spirit for the final Test Match. So, when England were 166 for 7 in reply to the West Indies' 268 all out, they did not give up. Instead, centuries from Tom Graveney and John Murray, and half-centuries from Ken Higgs and John Snow, saw England to a score of 527. The highlight of the match was when West Indian captain Gary Sobers, who had a batting average in the series of well over 100, came in to bat at 137 for 5 with his side still 122runs from making England bat again. Close knew that Sobers was a fine hooker, and he knew how he wanted to approach him, so he asked Snow to bowl a bouncer first up. Everything went to plan: Sobers hooked, edged the ball into his body, and it rebounded to Close at his customary short leg position, close to the batsman, ready to take the catch - or a full blow to the body had Sobers middled it. Sobers c. Close, b. Snow 0 off one ball. England went on to win the game by an innings and 34 runs.


          There was no overseas tour in 1966/7, so the next game Close captained was the first Test at Headingley against India in 1967. Of the 16 Tests India had previously played in England, England had won 12 and drawn 4, and there were no expectations that there would be anything other than an England victory in the three-match series. But they still needed to be beaten, and England, under Close, won each game convincingly.


          Pakistan toured England in the second half of the summer of 1967. The first match of that three-Test series was a rain-affected draw. The second Test was won comfortably by England by 10 wickets. It seemed certain that Close would be selected to captain England in their 1967/8 tour to the West Indies.


          Then on 16, 17 and 18 August, Yorkshire, captained by Close, played Warwickshire at Birmingham. Warwickshire had been set 142 to win in 100 minutes. When the match ended, Warwickshire were 133 for 5, nine runs short of victory, and the match was drawn. However Yorkshire managed to bowl only 24 overs, with only two being bowled in the last 15 minutes. Whilst it was wet, and Yorkshire had to dry the ball often, this was seen as unacceptable time-wasting and gamesmanship. Close did not help himself as he personally berated a Warwickshire spectator who he thought had called out something inopportune, though in the event he picked on the wrong man. After the game, Close said to the Warwickshire captain, M.J.K. Smith, "Bad luck, Mike, you played better than we did. But I couldn't give you the game." Smith appeared to accept this when he replied, "I quite understand."


          Brian Sellers, chairman of Yorkshire and the one who berated Close in 1949 for saying "Thank you, Billy", then made matters worse for Close by sending an apology to the MCC. In 1967 England touring sides were still MCC sides rather than "England" sides, and the MCC took the opportunity to overrule the selectors who picked Close as captain. Close, whose temperament had been shown lacking, did not go to the West Indies. On the Wednesday before the third and final Test against Pakistan, he was told he had been stripped of the captaincy; the replacement captain was Colin Cowdrey.


          The third Test against Pakistan was Close's final Test as captain. He led England to a comprehensive 8-wicket victory, winning the series 2-0. His record as captain was played 7, won 6, drawn 1, the best record of any England captain who has captained in more than two Tests.


          


          Last years at Yorkshire


          In 1969 Close played only 18 county championship games as he was plagued by a calf injury, although he did lead Yorkshire to victory in the one-day Gillette Cup (England for a second time, the first time being in 1965. A shoulder injury saw Close miss much of the 1970 season, and Yorkshire fell down the championship table, but once Close was fit again, they had an extraordinary run and finished a creditable fourth.


          Close, however, has always opposed one-day cricket, believing that it lessens players' abilities. Mike Procter notes that when Gloucestershire played Yorkshire in the John Player 40-over League in 1970, with Yorkshire three wickets down and needing six an over, word came from Close in the dressing room: "No chance of winning this one, lads  just get some batting practice."


          Yorkshire had a policy of not offering contracts to its players, but in return they would tell cricketers by the end of July if they did not require their services the next summer. When July 1970 came and went, Close must have thought he was safe. However, Close offended the Lancashire president, the Honourable Lionel Lister, when Lister entered the away captain's changing room to speak to Close after Lancashire, Yorkshire's arch rivals, had beaten them at Old Trafford to retain the one-day John Player League trophy. Close, who may not have known who Lister was, offered Lister some choice words. Lister immediately told Brian Sellers, his Yorkshire counterpart, of the insult.


          Close wrote a letter to Lister apologising, and gave a copy to a Yorkshire committeeman. But the letter was never presented to the committee as a whole, which voted to sack him as the first agenda item at their next meeting. In November 1970 Close was summoned to see Sellers, and given the choice of either resigning or being sacked. To begin with, he chose to resign. Later that day, and after speaking to his legal adviser, he retracted this, leaving Yorkshire to sack him. The reason, according to Yorkshire, was Close's dislike for the new 40-over one-day cricket league that was first played in 1969 (Close thought it led to bad habits and negative play), and because Close had supposedly not brought on the younger players.


          


          Somerset


          After being sacked by Yorkshire, the 39-year-old Close received offers from many other counties, including Lancashire, Glamorgan, Middlesex and Leicestershire. But he turned all these down, preferring to accept a non-captain's role at Somerset.


          The rest from the captaincy did Close good; he went through the 1971 season without injury, and scored 1,389 runs, including a century in his first game for Somerset, and a century in the game against Yorkshire. In 1972 he was awarded the CBE by the Queen for his services to cricket. Close was also promoted to Somerset captain. He soon gained the same respect and commitment from his players as he had at Yorkshire. He was also called up to the England one-day squad to captain them in a three-match One Day International series against Australia, which England won 2-1, when the regular England captain and his former Yorkshire team-mate, Ray Illingworth, injured his ankle in the last Test.


          In 1972/3 Close led a two-match tour of the "International Wanderers" to Rhodesia. The next two winters he captained the Derrick Robins' XI tours to apartheid South Africa. Robins' tours were the closest thing South Africa had to Test match cricket at that time, and for his efforts in the first of the tours to South Africa, Close was named as one of the four South African Cricket Annual Cricketers of the Year in 1974.


          During his time at Somerset Viv Richards and Ian Botham joined the county squad, and Close's leadership and discipline helped them become great cricketers. Botham said of Close, "There was a genuine enthusiasm for cricket which rubbed off on all those playing alongside him. You couldnt help but get excited by the game."


          


          Final Test innings


          In 1976, the 45-year-old Brian Close was called up for the first three Tests in England's five-Test series against the West Indies, who were no less ferocious than when Close was battered by them in 1963. In the second innings of the third Test at Old Trafford, Close's final Test innings, Close opened with the 39-year-old John Edrich. Michael Holding, Andy Roberts and Wayne Daniel, a trio of fast bowlers, pounded them for two and a half hours. It was one of the most brutal displays of fast bowling ever seen. Wisden said, "Close and Edrich defended their wickets and themselves against fast bowling, which was frequently too wild and hostile to be acceptable". Close himself said, "It must have been the worst wicket I experienced in Test cricket. The faster the West Indians bowled the worse it got because the balls broke through the surface of the wicket. They exploded and flew at you." With this innings of 20 runs off 108 balls in 162 minutes Close completed his Test career, under a vicious barrage, standing tall and taking the damage as he had against the West Indies at Lord's 13 years earlier. After that, both Close and Edrich were dropped for the fourth Test. The interval between Close's first and last Test matches was 27 years, the second-longest after Wilfred Rhodes. Only one man, Zimbabwean John Traicos, has since played a Test match at a greater age.


          


          Retirement


          By the time he retired from county cricket at the end of the 1977 season, Close had achieved folk hero status in Somerset. He went on to play for Todmorden in the Lancashire League. Close also had a stint as an England selector between 1979 and 1981 and in 1984 he was elected to the Yorkshire committee. He became chairman of the cricket sub-committee, which led him into more controversy and conflict with the captain, Geoffrey Boycott.


          After his retirement from Somerset, Close continued to play at the Scarborough Festival against the touring international teams, first for T.N. Pearces XI in 1978 and then for his own XI from 1982 to 1986. In 1986, aged 55, and playing his last-ever first-class innings, Close needed 10 runs to achieve a career-total 35,000 runs. With his score on 4 he glanced a ball down leg-side to the wicket-keeper and walked. Afterwards, the New Zealanders said that if they'd known how near he was to the landmark, they would have let him stay, but Close would have none of it  he was out, and that was that. When asked why he gave himself out he said: "It's an honourable game and that's the way I was brought up." Close's 786 first-class matches leave him 10th on the all-time list. Only four other outfielders have taken more catches.


          Close continued to turn out to help train Yorkshire youngsters, appearing for Yorkshire Colts XI in his seventies, sometimes captaining games and taking the short leg position without a helmet, a position he had taken so many times in the past. According to Imran Khan, Close once stood his ground when fielding at short leg when a batsman played a pull shot, the ball hit him on the forehead, rebounded and was caught at cover. Imran commented "We are not all bullet-headed Yorkshiremen, however, and I don't recommend copying Close."


          
            Retrieved from " http://en.wikipedia.org/wiki/Brian_Close"
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          A bridge is a structure built to span a gorge, valley, road, railroad track, river, body of water, or any other physical obstacle, for the purpose of providing passage over the obstacle. Designs of bridges will vary depending on the function of the bridge and the nature of the terrain where the bridge is to be constructed.


          


          History
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          The first bridges were made by nature  as simple as a log fallen across a stream. The first bridges made by humans were probably spans of wooden logs or planks and eventually stones, using a simple support and crossbeam arrangement. Most of these early bridges could not support heavy weights or withstand strong currents. It was these inadequacies which led to the development of better bridges.


          Epic literature of India provides mythological accounts of bridges constructed from India to Lanka by the army of Rama. The Arthashastra of Kautilya mentions the construction of dams and bridges. A Mauryan bridge near Girnar was surveyed by James Princep. The bridge was swept away during a flood, and later repaired by Puspagupta, the chief architect of emperor Chandragupta I. The bridge also fell under the care of the Yavana Tushaspa, and the Satrap Rudra Daman. The use of stronger bridges using plaited bamboo and iron chain was visible in India by about the 4th century. A number of bridges, both for military and commercial purposes, were constructed by the Mughal administration in India.


          The ancient Romans built arch bridges and aqueducts that could stand in conditions that would damage or destroy earlier designs. Some of them still stand today. An example is the Alcntara Bridge, built over the river Tagus, in Spain. Most earlier bridges would have been swept away by the strong current. The Romans also used cement, which reduced the variation of strength found in natural stone. One type of cement, called pozzolana, consisted of water, lime, sand, and volcanic rock. Brick and mortar bridges were built after the Roman era, as the technology for cement was lost then later rediscovered.


          Although large Chinese bridges of wooden construction existed at the time of the Warring States, the oldest surviving stone bridge in China is the Zhaozhou Bridge, built from 595 to 605 AD during the Sui Dynasty. This bridge is also historically significant as it is the world's oldest open- spandrel stone segmental arch bridge. European segmental arch bridges date back to at least the Alcontar Bridge (approximately 2nd century AD), while the enormous Roman era Trajan's Bridge (105 AD) featured open-spandrel segmental arches in wooden construction.


          Rope bridges, a simple type of suspension bridge, were used by the Inca civilization in the Andes mountains of South America, just prior to European colonization in the 1500s.


          During the 18th century there were many innovations in the design of timber bridges by Hans Ulrich, Johannes Grubenmann, and others. The first book on bridge engineering was written by Hubert Gautier in 1716.


          With the Industrial Revolution in the 19th century, truss systems of wrought iron were developed for larger bridges, but iron did not have the tensile strength to support large loads. With the advent of steel, which has a high tensile strength, much larger bridges were built, many using the ideas of Gustave Eiffel.


          


          Etymology


          The Oxford English Dictionary traces the origin of the word bridge to an Old English word brycg, of the same meaning, derived from a hypothetical Proto-Germanic root brugjō. There are cognates in other Germanic languages (for instance Brcke in German, brug in Dutch, brgv in Faroese or bro in Danish, Norwegian and Swedish).


          Another theory suggests that "bridge" comes from Turkish "kpr" (lit. bridge). It is highly possible that Turkish lent this word to Eastern European languages and then, in time, it arrived in English. "Kpr" itself is derived from "kprk (kpk)" which literally means "foam".


          The word for the Pope, pontiff, comes from the Latin word pontifex meaning "bridge builder" or simply "builder". The word "Pope" however comes from "papa" meaning "father".


          


          Types of bridges
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          There are six main types of bridges: beam bridges, cantilever bridges, arch bridges, suspension bridges, cable-stayed bridges and truss bridges.


          


          Beam bridges


          Beam bridges are horizontal beams supported at each end by piers. The earliest beam bridges were simple logs that sat across streams and similar simple structures. In modern times, beam bridges are large box steel girder bridges. Weight on top of the beam pushes straight down on the piers at either end of the bridge.


          


          Cantilever bridges


          Cantilever bridges are built using cantilevers  horizontal beams that are supported on only one end. Most cantilever bridges use two cantilever arms extending from opposite sides of the obstacle to be crossed, meeting at the centre. The largest cantilever bridge is the 549feet (167m) Quebec Bridge in Quebec, Canada.


          


          Arch bridges


          Arch bridges are arch-shaped and have abutments at each end. The earliest known arch bridges were built by the Greeks and include the Arkadiko Bridge. The weight of the bridge is thrusted into the abutments at either side. Dubai in the United Arab Emirates is currently building the largest arch bridge in the world, which is scheduled for completion in 2012.


          


          Suspension bridges


          Suspension bridges are suspended from cables. The earliest suspension bridges were made of ropes or vines covered with pieces of bamboo. In modern bridges, the cables hang from towers that are attached to caissons or cofferdams. The caissons or cofferdams are implanted deep into the floor of a lake or river. The longest suspension bridge in the world is the 12,826feet (3,909m) Akashi Kaikyo Bridge in Japan.


          


          Cable-stayed bridges


          Like suspension bridges, cable-stayed bridges are held up by cables. However, in a cable-stayed bridge, less cable is required and the towers holding the cables are proportionately shorter. The first known cable-stayed bridge was designed in 1784 by C.T. Loescher. The longest cable-stayed bridge is the Tatara Bridge in the Seto Inland Sea, Japan.


          


          Truss bridges


          Truss bridges are composed of connected elements. They have a solid deck and a lattice of pin-jointed girders for the sides. Early truss bridges were made of wood, but modern truss bridges are made of metals such as wrought iron and steel. The Quebec Bridge, mentioned above as a cantilever bridge, is also the world's longest truss bridge.


          


          By use


          A bridge is designed for trains, pedestrian or road traffic, a pipeline or waterway for water transport or barge traffic. An aqueduct is a bridge that carries water, resembling a viaduct, which is a bridge that connects points of equal height. A road-rail bridge carries both road and rail traffic.


          Bridges are subject to unplanned uses as well. The areas underneath some bridges have become makeshift shelters and homes to homeless people, and the undersides of bridges all around the world are spots of prevalent graffiti. Some bridges attract people attempting suicide, and become known as suicide bridges.


          


          Decorative or ceremonial


          To create a beautiful image, some bridges are built much taller than necessary. This type, often found in east-Asian style gardens, is called a Moon bridge, evoking a rising full moon. Other garden bridges may cross only a dry bed of stream washed pebbles, intended only to convey an impression of a stream. Often in palaces a bridge will be built over an artificial waterway as symbolic of a passage to an important place or state of mind. A set of five bridges cross a sinuous waterway in an important courtyard of the Forbidden City in Beijing, the People's Republic of China. The central bridge was reserved exclusively for the use of the Emperor, Empress, and their attendants.


          


          The differences & similarities in bridge structure
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          Bridges may be classified by how the forces of tension, compression, bending, torsion and shear are distributed through their structure. Most bridges will employ all of the principal forces to some degree, but only a few will predominate. The separation of forces may be quite clear. In a suspension or cable-stayed span, the elements in tension are distinct in shape and placement. In other cases the forces may be distributed among a large number of members, as in a truss, or not clearly discernible to a casual observer as in a box beam. Bridges can also be classified by their lineage, which is shown as the vertical axis on the diagram to the right.


          


          Efficiency


          A bridge's structural efficiency may be considered to be the ratio of load carried to bridge mass, given a specific set of material types. In one common challenge students are divided into groups and given a quantity of wood sticks, a distance to span, and glue, and then asked to construct a bridge that will be tested to destruction by the progressive addition of load at the centre of the span. The bridge taking the greatest load is by this test the most structurally efficient. A more refined measure for this exercise is to weigh the completed bridge rather than measure against a fixed quantity of materials provided and determine the multiple of this weight that the bridge can carry, a test that emphasizes economy of materials and efficient glue joints (see balsa wood bridge).


          A bridge's economic efficiency will be site and traffic dependent, the ratio of savings by having a bridge (instead of, for example, a ferry, or a longer road route) compared to its cost. The lifetime cost is composed of materials, labor, machinery, engineering, cost of money, insurance, maintenance, refurbishment, and ultimately, demolition and associated disposal, recycling, and replacement, less the value of scrap and reuse of components. Bridges employing only compression are relatively inefficient structurally, but may be highly cost efficient where suitable materials are available near the site and the cost of labor is low. For medium spans, trusses or box beams are usually most economical, while in some cases, the appearance of the bridge may be more important than its cost efficiency. The longest spans usually require suspension bridges.


          


          Double-decker bridge
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          Double-decker bridges have two levels, such as the San Francisco-Oakland Bay Bridge, with two road levels. Tsing Ma Bridge and Kap Shui Mun Bridge in Hong Kong have six lanes on their upper decks, and on their lower decks there are two lanes and a pair of tracks for MTR metro trains. Some double-decker bridges only use one level for street traffic; the Washington Avenue Bridge in Minneapolis reserves its lower level for automobile traffic and its upper level for pedestrian and bicycle traffic (predominantly students at the University of Minnesota).


          Robert Stephenson's High Level Bridge across the River Tyne in Newcastle upon Tyne, completed in 1849, is an early example of a double-deck bridge. The upper level carries a railway, and the lower level is used for road traffic.


          Another example is Craigavon Bridge in Derry, Northern Ireland. The Oresund Bridge between Copenhagen and Malm consists of a four-lane highway on the upper level and a pair of railway tracks at the lower level.


          The George Washington Bridge between New Jersey and New York has two roadway levels. It was built with only the upper roadway as traffic demands did not require more capacity. A truss work between the roadway levels provides stiffness to the roadways and reduced movement of the upper level when installed.


          Tower Bridge is different example of a double-decker bridge, with the central section consisting of a low level bascule span and a high level footbridge.


          


          More than just a bridge
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            	Some bridges carry special installations such as the tower of Nov Most bridge in Bratislava which carries a restaurant. Other suspension bridge towers carry transmission antennas.

          


          
            	A bridge can carry overhead power lines as does the Storstrm Bridge.

          


          
            	Costs and cost overruns in bridge construction have been studied by Flyvbjerg et al. (2003). The average cost overrun in building a bridge was found to be 34%.

          


          


          Visual index


          


          Index to types


          


          Index to related topics


          


          Politics


          Most bridges are built for economic reasons, meaning they are cost justified. As the size and cost go up it becomes more difficult to cost justify bridges. Some of the largest and most costly bridges in the world are built for political reasons, namely to tie together otherwise isolated areas.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Bridge"
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          Brighton ( pronunciation) is on the south coast of England, and with its neighbour Hove forms the city of Brighton and Hove.


          The ancient settlement of Brighthelmston dates from before the Domesday Book (1086), but it emerged as a health resort during the 18th century and became a destination for day-trippers after the arrival of the railway in 1841. Brighton experienced rapid population growth reaching a peak of over 160,000 by 1961. Modern Brighton forms part of a conurbation stretching along the coast, with a population of around 480,000.


          Brighton welcomes 8 million tourists a year with its hotels, restaurants, shops and entertainment facilities, which additionally serve a substantial business conference industry. Brighton and Hove is also an educational centre with two universities, a medical school and many English language schools.


          


          History


          In the Domesday Book, Brighton was called Bristelmestune and a rent of 4,000 herring was established. In June 1514 Brighthelmstone was burnt to the ground by French raiders during a war between England and France. Only part of the St. Nicholas Church and the street pattern of what is now The Lanes survived. The first drawing of Brighthelmstone was made in 1545 and depicts what is believed to be the raid of 1514. During the 1740s and 1750s, Dr Richard Russell of Lewes began prescribing seawater at Brighton. By 1780, development of the Georgian terraces had started and the fishing village became the fashionable resort of Brighton. Growth of the town was further encouraged by the patronage of the Prince Regent (later King George IV) after his first visit in 1783. He spent much of his leisure time in the town and constructed Royal Pavilion during the early part of his Regency.


          The arrival of the railway in 1841 brought Brighton within the reach of day-trippers from London and population growth from around 7,000 in 1801 to over 120,000 by 1901. The Victorian era saw the building of many landmarks including the Grand Hotel (1864), the West Pier (1866) and the Palace Pier (1899).


          After boundary changes between 1873 and 1952, the land area of Brighton increased from 1,640acres(7km) in 1854 to 14,347acres(58km) in 1952. New housing estates were established in the acquired areas including Moulsecoomb, Bevendean, Coldean and Whitehawk. The major expansion of 1928 also incorporated the villages of Patcham, Ovingdean and Rottingdean, and much council housing was built in parts of Woodingdean after the Second World War.


          More recently, gentrification of much of Brighton has seen a return of the fashionable image which characterised the growth of the Regency period. Recent housing in the North Laine, for instance, have been kept in keeping with the area.


          In 1997 Brighton and Hove were joined to form the unitary authority of Brighton and Hove, which was granted city status by Queen Elizabeth II as part of the millennium celebrations in 2000.


          


          Landmarks


          The Royal Pavilion is a former Royal palace built as home for the Prince Regent during the early 1800s and is notable for Indian architecture and Oriental interior design. The building and grounds were purchased by the town in 1849 for 53,000.


          Brighton Pier (originally and in full "The Brighton Marine Palace and Pier", and for long known as the Palace Pier) opened in 1899. It features a funfair, restaurants and arcade halls. The funfair has been criticised for its prices, with rides costing up to 8. Brightonians refer to it as Palace Pier in protest at the commercialisation.


          West Pier was built in 1866 and has been closed since 1975 awaiting renovation, which faces continual set backs, in part because the owners of the Palace Pier, the Noble Organisation, have opposed plans. The West Pier is one of only two Grade I listed piers in the United Kingdom, but suffered two fires in 2003. Plans for a new landmark in its place  the i360, a 183m (600 ft) observation tower designed by London Eye architects Marks Barfield  were announced in June 2006. Plans were approved by the council on 11 October 2006.


          Created in 1883, Volk's Electric Railway runs along the inland edge of the beach from Brighton Pier to Black Rock. It is the world's oldest operating electric railway.


          The 11th century St. Nicholas Church is the oldest building in Brighton, commonly known as "the mother church". Other notable churches include St. Bartholomew's, and the Church of St. Peter, in the heart of Brighton on an island between the main roads to London and Lewes.


          


          Beaches


          The seafront has bars, restaurants, nightclubs and amusement arcades, principally between the piers. Being less than an hour from London by train has made the city a popular destination. Brighton beach has a nudist area (south of the easterly part of Kemptown). Brighton's beach has been awarded a blue flag.


          Since the 1978 demolition of the open-air lido at Black Rock, the most easterly part of Brighton's seafront, the area has been developed and now features one of Europe's largest marinas. However, the site of the pool itself remains empty except for a skate park and graffiti wall, and further development is planned including a high-rise hotel which has aroused debate, mirroring proposals for the King Alfred leisure centre in Hove. In addition, part of the eastern side of the beach has been redeveloped into a sports complex, which has courts for anything from volleyball to ultimate Frisbee, opened to the public in March 2007.


          


          Culture


          


          Night-life and popular music


          Brighton is associated with popular music artists  for a list, see night-life and popular music of Brighton and Hove. There are 400 pubs and many nightclubs. There are also live music venues including the Brighton Centre and the Brighton Dome. There are gigs every night. Queen's song Brighton Rock is centred on Brighton.


          One of the most prominent musical events has been the " Big Beach Boutique II" of July 13, 2002, where 250,000 attended on the beachfront and watched Fatboy Slim.


          


          Public events


          Brighton hosts conferences including those held by political parties, often around the Brighton Centre, Grand Hotel and Metropole hotel. A range of sport and leisure clubs, in particular cycling and motoring clubs, hold London to Brighton events, culminating in a display on Madeira Drive, which is closed to traffic for this purpose on many Sundays throughout summer


          


          Festivals


          Each May the city hosts Brighton Festival, England's largest arts festival. This includes processions such as the Children's Parade, outdoor spectaculars often involving pyrotechnics, and theatre, music and visual arts in venues throughout the city, some brought into this use exclusively for the festival. The earliest feature of the festival, "Open Houses", are homes of artists and craftspeople, opened to the public as galleries and usually selling the work of the inhabitant.


          Brighton Festival Fringe runs alongside Brighton Festival, and has grown to the second largest fringe festival in the world.. Together with the street performers from Brighton Festival's "Streets of Brighton" events, and the Royal Mile-esque outdoor performances that make up "Fringe City", outdoor spectacles and events more than double during May.


          Other festivals include The Great Escape in May, featuring three nights of bands across the city; the Soundwaves Festival in June, which shows classical music composed in the 21st century, and involves both amateur and professional performers; Brighton Live which each September stages a week of free gigs in pubs to show local bands; and Brighton Pride (see Lesbian, gay, bisexual and transgender community, below).


          On 1 September 2007, competitors from the United Kingdom, United States, Germany and other countries convened for the World Beard and Moustache Championship . Hosted by The Handlebar Club, categories include Dali moustache, goatee and full beard freestyle. Additionally, Brighton is permanent home to notable moustache advocate Michael "Atters" Attree.


          


          Museums


          Brighton museums include Brighton Museum and Art Gallery, Booth Museum of Natural History, Brighton Fishing Museum and Brighton Toy and Model Museum.


          


          Galleries and art facilities


          There are private galleries, including some in the arches on the seafront. A widespread practice is to display and sell art in cafs, pubs and bars.


          Phoenix Arts Association is a charity providing 100 artist studio spaces and exhibitions and educational activities. Before the formation of the charity, the Phoenix Gallery, its 1960s office close to the former Phoenix brewery was squatted, and operated by a co-operative of artists which had formed in 1993 to provide cheap studios.


          


          Theatre and cinema


          Theatres include the expanded Komedia (also as a music venue) and the Theatre Royal which celebrated its 200th anniversary in 2007. There are also smaller theatres such as the Marlborough Theatre and Nightingale Theatre, both above pubs, which attract mostly local productions.


          Brighton also has a history of involvement with the film industry, and the Duke of York's Picture House has been in operation since 22 September 1910.


          


          Lesbian, gay, bisexual and transgender community


          Brighton has a substantial LGBT community, served by shops, bars and night-clubs in addition to support organisations. It is referred to as "the gay capital of Britain", in a similar vein to San Francisco in the USA and Cologne in Germany. Gay Pride carnival every August attracts thousands. It consists of a carnival parade and a party and funfair in Preston Park. There is also a "Winter Pride" in February.


          


          Ethnicity


          Brighton and Hove has organisations supporting many faiths and ethnic minorities, such as MOSAIC, a black- and mixed-parentage family group.


          


          Economy


          Brighton has a high density of businesses involved in media, particularly digital or "new media", and since the 1990s has been referred to as "Silicon Beach". According to the Boho Britain creativity index developed by United States economic regeneration expert Richard Florida, Brighton and Hove ranks sixth of 66 British new cities when measured against the three criteria of his index. Florida states the index measures the appeal of cities to the new " creative class" and is an indicator of a citys health.


          American Express has a building in Edward Street. It employs around 3000, the largest private employer in the city.


          The Lanes is a retail, leisure and residential area near the seafront, characterised by narrow alleyways following the street pattern of the original fishing village. The Lanes are predominantly clothing stores, jewellers, antique shops, restaurants and pubs. The North Laine area is a retail, leisure and residential area immediately north of The Lanes. Its name derives from the Anglo-Saxon "Laine" meaning "fields". North Laine contains a mix of businesses dominated by cafs, independent and avant-garde shops, and theatres. Churchill Square is an indoor shopping centre with a floor space of 470,000 sq ft (43,663 m) and 85 shops, 5 restaurants and 1,600 car spaces. It was built in the 1960s as an open-air pedestrianised shopping centre, but was rebuilt in 1998 and is no longer open-air. Further retail areas include Western Road and London Road.


          


          Education
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          Brighton & Hove City Council is responsible for 80 schools of which 54 are in Brighton.


          The University of Brighton, the former Brighton Polytechnic, has a student population of 20,017 of which 80% are undergraduates. The University is on several sites with additional buildings in Falmer and Eastbourne.


          The University of Sussex is a " plate glass university" based on a campus between Stanmer Park and Falmer, four miles from the city centre. It has a student population of 10,563 of which 70% are undergraduates.


          A range of non-university courses for students over 16, mainly in vocational education subjects, is provided at the further education college, City College Brighton and Hove. More academic subjects can be studied for 16-18 year olds at BHASVIC (Brighton, Hove and Sussex VIth form College),in the Seven Dials area. Varndean College in North Brighton occupies a commanding position . The 1920s building is celebrated for its facade and internal quads. The college offers academic A levels and vocational courses.


          There are state schools, some faith schools. Notable state schools include Patcham High School, Dorothy Stringer, Blatchington Mill School and Sixth Form College, Varndean, Hove Park, Falmer High School and Cardinal Newman (a large Roman Catholic secondary school, which also caters for the children of the large Coptic Orthodox community).


          There are also a number of private schools, including Brighton College, Lancing Prep, Roedean School, a Steiner School and a Montessori School. As with the state schools, some independents are faith-based; Torah Academy, the last Jewish primary school, closed at the end of the 2007.


          In the summer, thousands of students from all over Europe gather to attend language courses at the many language schools.


          


          Politics


          Brighton and Hove is covered by part of the Brighton Kemptown constituency, Brighton Pavilion constituency and Hove constituency in the Parliament of the United Kingdom. All three Members of Parliament elected at the 2005 General Election were from the Labour Party. The city is in the European Parliament constituency of South-East England. The Green Party held 22% of the vote in Brighton Pavilion constituency in the 2005 general election, compared with 1% nationally, in addition to holding one of the ten European Parliament seats for the South East Region.


          The political campaigning group Justice? and its SchNEWS newspaper are based in Brighton, at The Cowley Club libertarian social centre; also in the town is the Brighton and Hove Palestine Solidarity Campaign. The presence of a British subsidiary of the United States arms company EDO Corporation in Moulsecoomb, Brighton, has been the cause of protests since 2004.


          


          Sport


          Brighton is home of Brighton & Hove Albion Football Club. There is also an annual beach soccer competition in a temporary stadium on imported sand on the beach. The inaugural contest in June 2002 featured football stars such as Eric Cantona and Matthew Le Tissier.


          Brighton has a horse-racing course, Brighton Racecourse, with the unusual feature that when the full length of the course is to be used, some of the grass turf of the track has to be laid over the tar at the top of Wilson Avenue, a public road, which therefore has to be closed for the races.


          Brighton is home to Brighton Football Club (RFU) which is one of the oldest Rugby Clubs in England.


          Brighton Bears are in the British Basketball League.


          Brighton plays host to Brighton Ultimate, an ultimate Frisbee team. The team was set up in 1985 and is one of the country's longest running clubs. It has produced players at international level.


          Brighton Tsunami American Football Club was started in 2000 for students of the University of Brighton. It plays at the university's Falmer site, between November and March.


          Motorcycle speedway racing was staged at the Brighton and Hove Greyhound Stadium in 1928.


          Brighton and Hove has ptanque terrains on the seafront.


          There are yachting clubs at the marina, such as SailnetUK.


          


          Transport


          Public transport dates back to 1840. There are several railway stations, bus services, taxis, and coach services. A Rapid Transport System is under construction and in the past it has had trolley buses, ferries, trams and hydrofoil services.


          Frequent trains operate from Brighton Station. Destinations include London Victoria, London Bridge, Gatwick Airport, Portsmouth, Ashford, Kent, Reading, Berkshire and Bedford. Twice-daily services also operate to Birmingham and Manchester, and via Bristol to Wales. The fastest service from London Victoria takes 51 minutes.


          Brighton & Hove Bus and Coach Company operates 300 buses. There is also a limited night service. Brighton seafront is the home of the Volks Electric Railway, the world's oldest electric railway.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Brighton"
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              Brisbane's location in Australia
            


            
              	Population:

              	1,857,594 (2007) ( 3rd)
            


            
              	 Density:

              	918/km(2377.6/sqmi) (2006)
            


            
              	Established:

              	1824
            


            
              	Area:

              	5904.8 km (2279.9 sqmi)
            


            
              	Time zone:

              	AEST (No Daylight Saving) ( UTC+10)
            


            
              	Location:

              	
                
                  	793 km (493 mi) from Sydney


                  	1425km (885mi) from Melbourne


                  	1678km (1043mi) from Adelaide


                  	3723km (2313mi) from Perth

                

              
            


            
              	LGA:

              	Brisbane, Ipswich, Logan, Moreton Bay, Redland
            


            
              	County:

              	Stanley
            


            
              	State District:

              	various (38)
            


            
              	Federal Division:

              	Blair, Bonner, Bowman, Brisbane, Dickson, Fadden, Forde, Griffith, Lilley, Longman, Moreton, Oxley, Petrie, Ryan
            


            
              	
                
                  
                    	Mean Max Temp

                    	Mean Min Temp

                    	Rainfall
                  


                  
                    	25.5 C

                    78 F

                    	15.7 C

                    60 F

                    	1,146.4 mm

                    45.1 in
                  

                

              
            

          


          Brisbane (pronounced /ˈbɹɪzbən/) is the state capital of Queensland. Brisbane is the third largest city in Australia and the most populous city of Queensland. It is situated on the Brisbane River on a low-lying Floodplain between Moreton Bay and the Great Dividing Range in south-eastern Queensland. The local indigenous people knew the area as Mian-jin, meaning 'place shaped as a spike'. The city is named after Sir Thomas Brisbane, the Governor of New South Wales from 1821 to 1825.


          The settlement at Brisbane developed after an abandoned initial penal colony settlement at Redcliffe, 28kilometres (17mi) north. The colony moved to the current location of the Brisbane central business district in 1825, and free settlers were permitted from 1842. It was chosen as the capital when Queensland was proclaimed a separate colony in 1859.


          A large portion of Brisbane is controlled by the Brisbane City Council and also covers parts of several adjoining local government areas. In 1925, the City of Brisbane Act was passed by the Queensland Government, abolishing 20 local government authorities in the city and forming the largest local authority in Australia, covering 1,200square kilometres (460sqmi). The city played a central role in the Allied campaign during World War II as the South West Pacific headquarters for General Douglas MacArthur. More recently, Brisbane hosted the 1982 Commonwealth Games, 1988 World's Fair (Expo '88), and 2001 Goodwill Games.


          



          


          History
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          Brisbane was inhabited before European settlement by the Turrbal people whose ancestors migrated to the region from across the Torres Strait. They knew the area as Mian-jin, meaning 'place shaped as a spike'.


          The Moreton Bay area was initially explored by Matthew Flinders, landing and naming "Red Cliff Point"  after the red-coloured cliffs visible from the bay, known today as Woody Point  on 17 July 1799. In 1823, Governor of New South Wales, Thomas Brisbane, instructed that a new northern penal settlement be developed, and an exploration party led by John Oxley further explored Moreton Bay and sailed up the Brisbane River as far as Goodna, some 20kilometres (12mi) upstream from the Brisbane central business district. Oxley recommended Red Cliff Point for the new colony, reporting that ships could land at any tide and easily get close to the shore. The party settled in Redcliffe on 13 September 1824, under the command of Lieutenant Henry Miller with 14 soldiers, some with wives and children, and 29 convicts. However, this settlement was abandoned after one year and the colony was moved south to a site on the Brisbane River at North Quay, 28kilometres (17mi) south, that offered a more reliable water supply. Non-convict European settlement of the Brisbane region commenced in 1838.


          German missionaries settled at Zions Hill, Nundah, as early as 1837, five years before Brisbane was officially declared a free settlement. The band consisted of two ministers, Christopher Eipper (1813-1894) and Carl Wilhelm Schmidt, and lay missionaries whose names were Haussmann, Johann Gottried Wagner, Niquet, Hartenstein, Zillman, Franz, Rode, Doege and Schneider. They were allocated 260 hectares and set about establishing the mission, which became known as German Station. Free settlers entered the area over the following five years and by the end of 1840 Robert Dixon began work on the first plan of Brisbane Town in anticipation of future development.


          Queensland was proclaimed a separate colony on 6 June 1859 with Brisbane chosen as its capital, although it was not incorporated as a city until 1902. Over twenty small municipalities and shires were amalgamated in 1925, to form the City of Brisbane which is governed by the Brisbane City Council.
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          The Windmill in Wickham Park and the Old Commissariat Store on William Street are considered to be the oldest surviving buildings in Brisbane. Both were built by convict labour in 1828. The Windmill was originally used for the grinding of grain and a punishment for the convicts that manually operated the grinding mill. The Windmill towers other significant claim to fame, largely ignored, is that the first television signals in the southern hemisphere were transmitted from it by experimenters in April 1934long before TV commenced in most places. These experimental TV broadcasts continued until World War II.


          The Old Commissariat Store, originally used partly as a grainhouse, has also been a hostel for immigrants and used for the storage of records. Built with Brisbane tuff from the nearby Kangaroo Point Cliffs and sandstone from a quarry near today's Albion Park Racecourse, it is now the home of the Royal Historical Society of Brisbane. It contains a museum and can also be hired for small functions.
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          The Shrine of Remembrance, in ANZAC Square, is Brisbane's main war memorial. The Shrine was dedicated at 11:00 am on 11 November 1930.


          During World War II, Brisbane became central to the Allied campaign when the AMP Building (now called MacArthur Central) was used as the South West Pacific headquarters for General Douglas MacArthur, chief of the Allied Pacific forces. MacArthur had previously rejected using the University of Queensland complex as his HQ, as the distinctive bends in the river at St Lucia could have aided enemy bombers. Also used as a Headquarters by the American troops during World War II was the T & G Building. Approximately 1,000,000 US troops passed through Australia during the war, as the primary coordination point for the South West Pacific. In 1942 Brisbane was the site of a violent clash between visiting US military personnel and Australian servicemen and civilians which resulted in one death and several injuries. This incident became known colloquially as the Battle of Brisbane.


          Brisbane staged the successful Commonwealth Games during 1982, and World's Fair (known locally as Expo '88) during 1988. These events were accompanied by a scale of public expenditure, construction and development not previously seen in the state of Queensland.


          


          Geography
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          Brisbane is in the southeast corner of Queensland, Australia. The city is centred around the Brisbane River, and its eastern suburbs line the shores of Moreton Bay. The greater Brisbane region is on the coastal plain east of the Great Dividing Range


          The urban area is partially elevated by two large hills reaching up to 300metres (980ft), Mount Coot-tha and Mount Gravatt in the south. Mount Petrie at 170metres (560ft) and the smaller rises of Enoggera Hill, Highgate Hill, Mount Ommaney, Stephens Mountain, Toohey Mountain and Whites Hill are dotted across the city.


          The city is on a low-lying floodplain. Many suburban creeks criss-cross the city, increasing the risk of flooding. The city has suffered two major floods since colonisation, in 1893 and 1974. The 1974 Brisbane flood occurred partly as a result of " Cyclone Wanda". Non-stop heavy rain had fallen for three weeks prior to the Australia Day weekend flood (26  27 January, 1974). The flood damaged many parts of the city, especially the suburbs of Oxley, Bulimba, Rocklea, Coorparoo, Toowong and New Farm. The City Botanic gardens were inundated, leading to a new colony of mangroves forming in the City Reach of the Brisbane River.
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          The Brisbane central business district lies in a curve of the Brisbane river. It covers only 2.2 km (0.8 sqmi) and is navigable on foot. Central streets are named after members of the royal family. Streets named after female members ( Adelaide, Alice, Ann, Charlotte, Elizabeth, Margaret, Mary) run parallel to Queen Street and Queen Street Mall (named in honour of Queen Victoria) and perpendicular to streets named after male members ( Albert, Edward, George, William).


          Brisbane has a lower inner city population density than Australia's two largest cities, Sydney and Melbourne, although constant population growth is closing that gap. The lower population density reflects the fact that most of Brisbane's housing stock consists of detached houses. Early legislation decreed a minimum size for residential blocks resulting in few terrace houses being constructed in Brisbane. The high density housing that existed came in the form of miniature Queenslander-style houses which resemble the much larger traditional styles but are sometimes only one quarter the size. These miniature Queenslanders are becoming scarce but can still be seen in the inner city suburbs. Multi residence accommodations (such as apartment blocks) are relatively new to Brisbane, with few such blocks built before 1970, other than in inner suburbs such as New Farm. Pre-1950 housing was often built in a distinctive architectural style known as a Queenslander, featuring timber construction with large verandahs and high ceilings. The relatively low cost of timber in South-East Queensland meant that until recently most residences were constructed of timber, rather than brick or stone. Many of these houses are elevated on stumps (also called "stilts"), that were originally timber, but are now frequently replaced by steel or concrete.


          The city has a density of 379.4 people per square kilometre, which is comparable to that of Sydney. Recently the density of the city and inner city neighbourhoods has increased with the construction of apartments, with the result that the population of the central business district has doubled over the last 5 years.


          


          Climate


          Brisbane has a humid subtropical climate ( Koppen climate classification Cfa) with hot, humid summers and dry, mild winters. From late Spring through to early Autumn, thunderstorms are common over the greater Brisbane area, with the more severe events accompanied by large damaging hail stones, torrential rain and destructive winds.


          The city's highest recorded temperature was 43.2C (110F) on 26 January 1940. On 19 July 2007, Brisbane's temperature fell below freezing point for the first time since records began, registering 0.1C (31.8F) at the airport. Brisbane's wettest day was 21 January 1887, when 465millimetres (18.3in) of rain fell on the city, the highest maximum daily rainfall of Australia's capital cities. From 2006, Brisbane and surrounding temperate areas have experienced the most severe drought in over a century, with dam levels dropping below one quarter of their normal capacity. Residents have been mandated by local laws to observe level 6 water restrictions on gardening and other outdoor water usage. Per Capita water usage is below 140 litres per day, giving Brisbane one of the lowest per capita usages of water of any Western city in the world.


          
            
              
                Source: Averages for BRISBANE AERO, 1994 - 2007, Bureau of Meteorology
              

              
                	Month

                	Jan

                	Feb

                	Mar

                	Apr

                	May

                	Jun

                	Jul

                	Aug

                	Sep

                	Oct

                	Nov

                	Dec

                	Year
              


              
                	Temperatures(C)

                	

                	

                	

                	

                	

                	

                	

                	

                	

                	

                	

                	

                	
              


              
                	Meandailymaximum

                	29.0

                	29.1

                	28.1

                	26.1

                	23.7

                	21.2

                	20.9

                	21.7

                	24.2

                	25.5

                	26.6

                	28.2

                	25.4
              


              
                	Highestrecordedmaximum

                	37.4

                (20th 2000)

                	40.2

                (22nd 2004)

                	34.2

                (30th 2007)

                	32.2

                (4th 2006)

                	30.6

                (20th 2003)

                	27.9

                (16th 2002)

                	27.6

                (13th 1995)

                	27.7

                (10th 2007)

                	33.4

                (27th 2003)

                	36.7

                (30th 2001)

                	37.9

                (7th 1994)

                	36.5

                (25th 2001)

                	
              


              
                	Meandailyminimum

                	21.1

                	21.1

                	19.4

                	16.3

                	12.9

                	10.4

                	8.8

                	9.6

                	12.6

                	15.8

                	17.9

                	20.0

                	15.5
              


              
                	Lowestrecordedminimum

                	16.0

                (12th 2005)

                	14.6

                (14th 1996)

                	13.1

                (27th 2005)

                	8.3

                (28th 1999)

                	3.0

                (31st 2006)

                	2.5

                (21st 2004)

                	-0.1

                (19th 2007)

                	1.9

                (8th 1995)

                	3.7

                (7th 1995)

                	8.3

                (9th 1994)

                	8.3

                (17th 2006)

                	14.4

                (29th 2006)

                	
              


              
                	Precipitation(millimetres)

                	

                	

                	

                	

                	

                	

                	

                	

                	

                	

                	

                	

                	
              


              
                	Meantotalrainfall

                	122.2

                	111.2

                	80.6

                	56.6

                	115.4

                	67.0

                	24.5

                	42.5

                	33.9

                	69.8

                	102.6

                	125.3

                	946.1
              


              
                	Highestrecordedtotal

                	284.8

                (2004)

                	284.0

                (1999)

                	177.6

                (1999)

                	192.2

                (1998)

                	577.2

                (1996)

                	213.2

                (1999)

                	112.4

                (1999)

                	138.0

                (1998)

                	122.0

                (1998)

                	175.2

                (1999)

                	212.6

                (2001)

                	253.4

                (2004)

                	1728.8

                (1999)
              


              
                	Lowestrecordedtotal

                	9.4

                (2003)

                	30.6

                (1996)

                	19.8

                (2005)

                	12.6

                (2007)

                	9.4

                (2006)

                	0.0

                (1996)

                	0.8

                (1995)

                	0.0

                (1996)

                	0.8

                (2000)

                	9.0

                (2006)

                	38.4

                (2002)

                	53.4

                (2000)

                	490.4

                (2000)
              


              
                	Notes: Temperatures are in degrees Celsius. Precipitation is in millimetres. Brisbane Airport Latitude: 27.39S Longitude: 153.13E Elevation: 4 m ASL
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          Unlike other Australian capital cities, a large portion of the greater metropolitan area of Brisbane is controlled by a single local government entity, the Brisbane City Council. Since the creation of the Brisbane City Council in 1925 the urban areas of Brisbane have expanded considerably past the City Council boundaries.


          The City of Brisbane is divided into 26 wards, with each ward electing a Councillor as their community representative. The Lord Mayor of Brisbane and Councillors are elected every four years by popular vote, in which all residents must participate. The current Lord Mayor of Brisbane is Campbell Newman, who was elected to the position in March 2004 and re-elected in 2008.


          Brisbane City Council is the largest local government body (in terms of population and budget) in Australia. The Council, formed by the merger of twenty smaller councils in 1925, has jurisdiction over an area of 1367km. The Council's annual budget is approximately $1.6 billion, and it has an asset base of $13 billion.


          The Brisbane metropolitan area now covers parts of several adjoining local government areas including Moreton Bay, Ipswich City, Logan City and Redland Shire.



          


          Economy
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          Brisbane's economy has white-collar and blue-collar industries. White-collar industries include information technology, financial services, higher education and public sector administration generally concentrated in and around the central business district and recently established office areas in the inner suburbs. Blue-collar industries, including petroleum refining, stevedoring, paper milling, metalworking and QR railway workshops, tend to be located on the lower reaches of the Brisbane River and in new industrial zones on the urban fringe. Tourism is an important part of the Brisbane economy, both in its own right and as a gateway to other areas of Queensland.


          Since the late 1990s and early 2000s, the Queensland State Government has been developing technology and science industries in Queensland as a whole, and Brisbane in particular, as part of its "Smart State" initiative. The government has invested in several biotechnology and research facilities at several universities in Brisbane. The Institute for Molecular Bioscience at the University of Queensland (UQ) Saint Lucia Campus is a large CSIRO and Queensland state government initiative for research and innovation that is currently being emulated at the Queensland University of Technology (QUT) Campus at Kelvin Grove with the establishment of the Institute of Health and Biomedical Innovation (IHBI).


          The Port of Brisbane is on the lower reaches of the Brisbane River and on Fisherman's Island at the rivers mouth, and is the 3rd most important port in Australia for value of goods. Container freight, sugar, grain, coal and bulk liquids are the major exports. Most of the port facilities are less than three decades old and some are built on reclaimed mangroves and wetlands. The Port is a part of the Australia TradeCoast, the country's fastest-growing economic development area. Geographically, Australia TradeCoast occupies a large swathe of land around the airport and port. Commercially, the area has attracted a mix of companies from throughout the Asia Pacific region.


          Brisbane is one of the major business hubs in Australia. Most major Australian companies, as well as numerous international companies, have contact offices in Brisbane, while numerous electronics business haves distribution hubs in and around the city. DHL Global's Oceanic distribution warehouse is located in Brisbane, as is Asia Pacific Aerospace's headquarters.


          Home grown major companies include Suncorp-Metway Limited, Flight Centre, Sunsuper, Orrcon, Credit Union Australia, Donut King, Wotif.com, WebCentral, PIPE Networks, Krome Studios, Mincom Limited and Virgin Blue.


          Brisbane has a range of retail precincts, both in the central business district and in the suburbs. The Queen Street Mall has restaurants, cinemas, souvenir outlets and shopping centres, including: Wintergarden, Broadway on the Mall, QueensPlaza, Brisbane Arcade and The Myer Centre.


          The majority of retail business is done within the suburbs of Brisbane in shopping centres which include major department store chains. There are 3 major Westfield shopping centres in Brisbane located in the suburbs of Chermside ( Westfield Chermside), Mt Gravatt ( Westfield Garden City) and Carindale ( Westfield Carindale). Other large shopping centres exist at Indooroopilly ( Indooroopilly Shopping Centre), Toombul ( Centro Toombul) and Mitchelton ( Brookside Shopping Centre).


          


          Demographics


          At the 2006 census the population of Brisbane was 1,763,131, making it the third largest city in Australia. Brisbane recorded the largest growth rate of all capital cities in the last Census, with an annual growth rate of 2.2%


          The Australian Census in 2006 showed that 1.7% of Brisbane's population were of indigenous origin and 21.7% were born overseas, Of those born outside of Australia, the three main countries of birth were New Zealand, South Africa, and the United Kingdom. Approximately 16.1% of households spoke a language other than English, with the most common being Mandarin, Vietnamese and Cantonese. The median population age across the city was 35years.


          


          Education
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          Brisbane has multi-campus universities and colleges including the University of Queensland (a member of the Group of Eight and Universitas 21), Queensland University of Technology and Griffith University. Other universities which have campuses in Brisbane include the Australian Catholic University, Central Queensland University, James Cook University, the University of the Sunshine Coast and the University of Southern Queensland.


          There are three major TAFE colleges in Brisbane; the Brisbane North Institute of TAFE, the Metropolitan South Institute of TAFE, and the Southbank Institute of TAFE. Brisbane is also home to numerous other independent tertiary education providers, including the Australian College of Natural Medicine, the Brisbane College of Theology, QANTM, as well as Jschool: Journalism Education & Training.


          The majority of Brisbane's preschool, primary, and secondary schools are run under the jurisdiction of Education Queensland, a branch of the Queensland Government. There are also a large number of independent and Roman Catholic run schools.


          


          Culture


          


          Arts and entertainment
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          Brisbane has a growing live music scene, both popular and classical. The Queensland Performing Arts Complex consists of the Lyric Theatre, a Concert Hall, Cremorne Theatre and the Playhouse Theatre. The Queensland Ballet, Opera Queensland, Queensland Theatre Company and other performance art groups stage regular performances in the different venues. The La Boite Theatre Company performs at the Roundhouse Theatre at Kelvin Grove. The Powerhouse complex, Twelfth Night Theatre and Brisbane Arts Theatre also stage productions throughout the year.


          Along with Beijing, Berlin, Birmingham and Marseille, Brisbane was nominated as one of the Top 5 International Music Hotspots by Billboard in 2007. There are also popular entertainment pubs and clubs within both the City and Fortitude Valley.


          The Queensland Museum is located at South Bank. The Queensland Gallery of Modern Art (GOMA), opened in December 2006, is one of the latest additions to the South Bank area and houses some of the most well-known pieces of modern art from within and outside Australia. GOMA is the largest modern art gallery in Australia. GOMA holds the Asia Pacific Triennial (ATP) which focuses on contemporary art from the Asia and Pacific in a variety of media from painting to video work. In Addition, its size enables the gallery to exhibit particularly large shows  the Andy Warhol exhibition being the largest survey of his work in Australia. GOMA also boasts Australia's largest purpose-built Cinmathque. The Gallery of Modern Art is located next to the State Library of Queensland and the Queensland Art Gallery.


          The Brisbane Powerhouse in New Farm and the Judith Wright Centre of Contemporary Arts on Brunswick Street in Fortitude Valley also feature diverse programs featuring exhibitions and festivals of visual art, music and dance.


          


          Annual events


          
            [image: Riverfestival 2006 fireworks]

            
              Riverfestival 2006 fireworks
            

          


          Major cultural events in Brisbane include the Ekka (the Royal Queensland Show), held each August, and the Riverfestival, held each September at South Bank Parklands and surrounding areas. Warana, (meaning Blue Skies), was a former spring festival which began in 1961 and was held in September each year. Run as a celebration of Brisbane, Warana was similar to Melbourne's Moomba festival. In 1996 the annual festival was changed to a biennial Brisbane Festival.


          The Brisbane International Film Festival (BIFF) is held in July/August in a variety of venues around Brisbane including the Regent Cinema in Queen Street Mall. BIFF features new films and retrospectives by domestic and international filmmakers along with seminars and awards.


          The Paniyiri festival at Musgrave Park (corner of Russell and Edmondstone Streets, South Brisbane) is an annual Greek cultural festival held on the first weekend in May. The Brisbane Medieval Fayre and Tournament is held each June in Musgrave Park.


          The Valley Fiesta is an annual three-day event organised by the Valley Chamber of Commerce. It was launched by Brisbane Marketing in 2002 to promote Fortitude Valley as a hub for arts and youth culture. It features free live music, market stalls, food and drink from many local restaurants and cafs, and other entertainment.


          The Bridge to Brisbane fun run has become a major annual charity event for Brisbane.


          


          Tourism and recreation


          Popular recreation areas in Brisbane include the South Bank Parklands, Roma Street Parkland, and City Botanic Gardens. The suburb of Mount Coot-tha is home to a popular state forest, and the Brisbane Botanic Gardens which houses the Sir Thomas Brisbane Planetarium and the "Tsuki-yama-chisen" Japanese Garden. Brisbane has over 27km (16.8mi) of bicycle pathways, mostly surrounding the Brisbane river and city centre, extending to the west of the city. Lone Pine Koala Sanctuary and Brisbane Forest Park, located in the city, are popular tourist destinations alongside the Story Bridge adventure climb and Portside Wharf.


          


          Sport
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          Brisbane has hosted several major sporting events including the 1982 Commonwealth Games and the 2001 Goodwill Games. The city also hosted events during the 1987 Rugby World Cup, 1992 Cricket World Cup, 2000 Sydney Olympics, the 2003 Rugby World Cup and will host the Grand Final of the 2008 Rugby League World Cup. In 2005, then Premier Peter Beattie announced plans for Brisbane to bid to host the 2024 Olympic Games.


          Two of the city's major sporting venues are the Sleeman Centre at Chandler, and the stadium facilities of the Queensland Sport and Athletics Centre in Nathan. With the closure of the Milton Tennis grounds in 1994, Brisbane lacks a major tennis facility. In 2005, the State Government approved the State Tennis Centre a new A$65 million tennis stadium. Construction of the Tennis Centre was started in May 2006, with a completion date scheduled for December 2008. Brisbane has teams in all major interstate competitions, including:


          
            
              	Sport

              	Team Name

              	League

              	Stadium

              	Reference
            


            
              	Rugby League

              	Queensland

              	State of Origin

              	Suncorp Stadium

              	
            


            
              	Brisbane Broncos

              	National Rugby League

              	
            


            
              	Rugby Union

              	Queensland Reds

              	Super 14

              	Suncorp Stadium

              	
            


            
              	Football (soccer)

              	Queensland Roar FC

              	A-League

              	Suncorp Stadium

              	
            


            
              	Cricket

              	Queensland Bulls

              	Pura Cup

              Ford Ranger One Day Cup

              KFC Twenty20 Big Bash

              	The Gabba

              	
            


            
              	Australian rules football

              	Brisbane Lions

              	Australian Football League

              	The Gabba

              	
            


            
              	Basketball

              	Brisbane Bullets

              	National Basketball League

              	Brisbane Convention & Exhibition Centre

              	
            


            
              	Netball

              	Queensland Firebirds

              	ANZ Championship

              	Chandler Arena

              	
            


            
              	Motorsport

              	Triple Eight Race Engineering

              	V8Supercar Championship Series

              	Queensland Raceway

              	
            

          


          Infrastructure


          


          Health


          Brisbane is covered by Queensland Health's "Northside" and "Southside" health service areas. Within the greater Brisbane area there are 8 major public hospitals, 4 major private hospitals, and smaller public and private facilities. Specialist and general medical practices are located in the CBD, and most suburbs and localities. Private hospitals in Brisbane include Greenslopes Private Hospital, Redlands Private Hospital, Mater Private Hospital, Brisbane Private and RBH Private.


          


          Transport
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          Early transport developed along dirt roads that are now replaced with paved roads and via the Brisbane River with various ferry services. Trams serviced the city between 1885 and 1969, while railway networks spread across Brisbane into the expanding nearby regions during the 1870s. Today, as Queensland's largest city and state capital, Brisbane has an extensive transportation network within the city, as well as connections to regional centres, interstate and to overseas destinations.


          The use of urban public transport is still only a small component of total passenger transport, the largest component being travel by private car .


          Public Transport in Brisbane is provided by bus, rail and ferry services. Bus services are operated by public and private operators whereas trains and ferries are operated by public agencies. The Brisbane central business district (CBD) is the central hub for all public transport services with services focusing on Queen Street Bus Station, Roma Street and Central railway stations, and various city ferries wharves. Brisbane's CityCat high speed ferry service, popular with tourists and commuters, operates services along the Brisbane River between the University of Queensland and Brett's Wharf.


          The Citytrain urban rail network consists of 10 suburban lines and covers mostly the west, north and east sides of the city. It also provides the route for an Airtrain service under joint public/private control between the City and Brisbane Airport. Since 2000, Brisbane has been developing a network of busways, including the South-East Busway and the Inner-Northern Busway, to provide faster bus services. " TransLink", an integrated ticketing system operates across the public transport network.


          The Brisbane River has created a barrier to some road transport routes. In total there are six road bridges, mostly concentrated in the inner city area. This has intensified the need for transport routes to focus on the inner city. There are also three railway bridges and one pedestrian bridge. The Eleanor Schonell Bridge (originally named The Green Bridge) between the University of Queensland and Dutton Park is for use by buses, pedestrians and cyclists. There are currently multiple tunnel and bridge projects underway as part of the TransApex plan. For further information about Brisbane's bridges, see the article Bridges of Brisbane.


          An extensive network of pedestrian and cyclist pathways have been created along the banks of the Brisbane River to form a Riverwalk network.


          Brisbane is served by several freeways. The Pacific Motorway connects the central city with the Gold Coast to the south. The Ipswich Motorway connects the city with Ipswich to the west via the southern suburbs, while the Western Freeway and the Centenary Freeway provide a connection between Brisbane's inner-west and the outer south-west, connecting with the Ipswich Motorway south of the Brisbane River. The Bruce Highway is Brisbane's main route north of the city to the rest of the State. The Bruce Highway terminates 1700km away in Cairns and passes through most major cities along the Queensland coast. The Gateway Motorway is a private toll road which connects the Gold Coast and Sunshine Coasts by providing an alternate route avoiding Brisbane's inner city area. The tollroad crosses the Brisbane River to the east of the city over the Gateway Bridge. The Gateway Motorway connects with Bruce Highway and the Pacific Motorway. A duplicate of the bridge is planned to be built in parallel to cope with the area's growing population. The Port of Brisbane Motorway links the Gateway to the Port of Brisbane, while Inner City Bypass and the Riverside Expressway act as the inner ring freeway system to prevent motorists from travelling through the city's congested centre.


          Brisbane's population growth placed strains on South East Queensland's transport system. The State Government and Brisbane City Council have responded with infrastructure plans and increased funding for transportation projects, such as the South East Queensland Infrastructure Plan and Program. Most of the focus has been placed on expanding current road infrastructure, particularly tunnels and bypasses, as well as improving the public transport system.


          Brisbane Airport (IATA code: BNE) is the city's main airport, the third busiest in Australia after Sydney Airport and Melbourne Airport respectively. It is located near Eagle Farm, north-east of the city centre and provides domestic and international passenger services. Archerfield Airport (in Brisbane's southern suburbs) acts as a general aviation airport.


          


          Utilities


          Water storage, treatment and delivery for Brisbane is handled by SEQ Water, which sells on to Brisbane Water for distribution to the greater Brisbane area. Water for the area is stored in one of three dams; Wivenhoe, Somerset and North Pine. As of 13 May 2005, Brisbane has enforced water restrictions due to drought. This has also led to the State Government announcing that recycled sewage will be pumped into the dams once the pipeline is complete in 2009.


          Electricity and gas grids in Brisbane are handled by Energex (electricity), and Origin Energy (gas), with each company previously holding a monopoly on domestic retail supply. Since July 1, 2007 Queensland regulation changes have opened up the retail energy market, allowing multiple companies to resell both gas and electricity.


          Metropolitan Brisbane is serviced by all major and most minor telecommunications companies and their networks. Brisbane has the largest number of enabled DSL telephone exchanges in Queensland. An increasing number are also enabled with special hardware ( DSLAMs) which enable high speed ADSL2+ internet access. The Brisbane CBD also features a complete underground fibre optics network, with numerous connections to the inner suburbs provided by various service providers.


          Telstra and Optus provide both high speed internet as well as Pay TV through their cable services for the bulk of the city's metropolitan area. Both of these providers also host wireless networks with hotspots within both the inner and suburban areas. In addition, 3 Mobile, Telstra, Optus and Vodafone all operate both 2.5G, 3G and 3.5G mobile phone networks citywide.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Brisbane"
          


          

        

      

    


    


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

  


  
    
      
        

        Bristol


        
          

          
            
              	Bristol
            


            
              	
                
                  [image: Bristol Bridge and the River Avon]
                
Bristol Bridge and the River Avon
              
            


            
              	
                
                  
                    	[image: Official logo of Bristol]

                    Coat of Arms of the City Council
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              	Coordinates:
            


            
              	Sovereign state

              	United Kingdom
            


            
              	Constituent country

              	England
            


            
              	Region

              	South West England
            


            
              	Ceremonial county

              Historic counties

              	Bristol

              County corporate

              ( Gloucestershire

              and Somerset)

              Avon
            


            
              	Admin HQ

              	Bristol
            


            
              	Royal Charter

              	1155
            


            
              	County status

              	1373
            


            
              	Government
            


            
              	-Type

              	Unitary authority, City
            


            
              	-Governingbody

              	Bristol City Council
            


            
              	- Leadership

              	Leader & Cabinet
            


            
              	-Executive

              	Labour
            


            
              	- MPs

              	
                Roger Berry (L)


                Kerry McCarthy (L)

                Doug Naysmith (L)/ (Co-op)

                Dawn Primarolo (L) Stephen Williams (LD)

              
            


            
              	Area
            


            
              	- Unitary & City

              	42.5sqmi(110km)
            


            
              	Elevation

              	36ft (11m)
            


            
              	Population (2006est.)
            


            
              	- Unitary & City

              	410,500 ( Ranked 43rd)
            


            
              	- Density

              	9,425/sqmi(3,639/km)
            


            
              	- Urban

              	441,556
            


            
              	- Metro

              	551,066
            


            
              	- Ethnicity

              	89.3% White

              3.9% S. Asian

              2.8% Black

              2.2% Mixed Race

              1.8% E. Asian or Other
            


            
              	Time zone

              	GMT ( UTC0)
            


            
              	Postcode

              	BS
            


            
              	Area code(s)

              	0117
            


            
              	ISO 3166-2

              	GB-BST
            


            
              	ONS code

              	00HB
            


            
              	OS grid reference

              	ST5946972550
            


            
              	NUTS 3

              	UKK11
            


            
              	Website: www.bristol.gov.uk/
            

          


          Bristol ( pronunciation; pronounced /ˈbrɪstəl/) is a city, unitary authority and ceremonial county in South West England, 105miles (169km) west of London, and 44miles (71km) east of Cardiff.


          With an approximate population of 410,950, and urban area of 550,200, it is England's sixth, and the United Kingdom's ninth most populous city, one of England's core cities and the most populous city in South West England. It received a royal charter in 1155 and was granted county status in 1373. For half a millennium it was the second or third largest English city, until the rapid rise of Liverpool, Birmingham and Manchester in the Industrial Revolution during the latter part of the 18th century. It borders the counties of Somerset and Gloucestershire, lying between the cities of Bath, Gloucester and Newport, and has a short coastline on the estuary of the River Severn, which flows into the Bristol Channel.


          Bristol is the largest centre of culture, employment and education in the region. From its earliest days, its prosperity has been linked to that of the Port of Bristol, the commercial port, which was in the city centre but has now moved to the Severn Estuary coast at Avonmouth and Portbury, to the western extent of the city boundary. In more recent years the economy has been built on the aerospace industry and the city centre docks have been regenerated as a centre of heritage and culture.


          


          Boundaries


          There are a number of different ways in which Bristol's boundaries are defined, depending on whether the boundaries attempt to define the city, the built-up area, or the wider " Greater Bristol". The narrowest definition of the city is the city council boundary; although this definition does include a large portion of the Severn Estuary, west as far as the islands of Steep Holm and Flat Holm. A slightly less narrow definition is used by the Office for National Statistics; this includes built-up areas which adjoin Bristol but are not within the city council boundary, such as Whitchurch village, Filton, Patchway, Bradley Stoke, and excludes non-built-up areas within the city council boundary. The ONS has also defined an area which it calls the "Bristol Urban Area" which includes Kingswood, Mangotsfield, Stoke Gifford, Winterbourne, Frampton Cotterell, Almondsbury and Easton-in-Gordano. The term "Greater Bristol" (used for example by the Government Office of the South West is most usually used to refer to the area covered by the city and its three neighbouring local authorities


          


          History


          60,000-year-old archaeological finds at Shirehampton and St Annes provide evidence of settlement in the Bristol area from the palaeolithic era. There are Iron Age hill forts near the city, at Leigh Woods and Clifton Down on the side of the Avon Gorge, and on Kingsweston Hill, near Henbury. During the Roman era there was a settlement, Abona, at what is now Sea Mills, connected to Bath by Roman road, and another settlement at what is now Inns Court. There were also isolated Roman villas and small Roman forts and settlements throughout the area. The town of Brycgstow (Old English, "the place at the bridge") was in existence by the beginning of the 11th century, and under Norman rule acquired one of the strongest castles in southern England.
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          The River Avon in the city centre has evolved into Bristol Harbour, and from the 12th century the harbour was an important port, handling much of England's trade with Ireland. In 1247 a new bridge was built, which was replaced by the current Bristol Bridge in the 1760s, and the town was extended to incorporate neighbouring suburbs, becoming in 1373 a county in its own right. During this period Bristol also became a centre of shipbuilding and manufacturing. Bristol was the starting point for many important voyages, notably John Cabot's 1497 voyage of exploration to North America.
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          By the 14th century Bristol was England's third-largest medieval town (after London and York), with perhaps 15,00020,000 inhabitants on the eve of the Black Death of 134849. The Plague inflicted a prolonged pause in the growth of Bristol's population, with numbers remaining at 10,00012,000 through most of the 15th and 16th centuries. The Diocese of Bristol was founded in 1542, with the former Abbey of St. Augustine becoming Bristol Cathedral. Traditionally this is equivalent to the town being granted city status. During the 1640s English Civil War the city was occupied by Royalist military, after they overran Royal Fort, the last Parliamentarian stronghold in the city.


          Renewed growth came with the 17th century rise of England's American colonies and the rapid 18th century expansion of England's part in the Atlantic trade in Africans taken for slavery in the Americas. Bristol, along with Liverpool, became a centre for the slave trade although few slaves were brought to Britain. During the height of the slave trade, from 1700 to 1807, more than 2,000 slaving ships were fitted out at Bristol, carrying a (conservatively) estimated half a million people from Africa to the Americas and slavery. Still standing in Bristol is the Seven Stars pub, where abolitionist Thomas Clarkson collected information regarding the slave trade.
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          Fishermen who left Bristol were long part of the migratory fishery to the Grand Banks of Newfoundland and began settling that island permanently in larger numbers around this time. Bristol's strong nautical ties meant that maritime safety was an important issue in the city, in the 19th century Samuel Plimsoll, "the sailor's friend", campaigned to make the seas safer. He was shocked by the overloaded cargoes and successfully fought for a compulsory load line on ships.


          Competition from Liverpool from c. 1760, the disruption of maritime commerce through wars with France (1793) and the abolition of the slave trade (1807) contributed to the city's failure to keep pace with the newer manufacturing centres of the North of England and the West Midlands. The passage up the heavily tidal Avon Gorge, which had made the port highly secure during the Middle Ages, had become a liability which the construction of a new " Floating Harbour" (designed by William Jessop) in 18049 failed to overcome. Nevertheless, Bristol's population (66,000 in 1801) quintupled during the 19th century, supported by new industries and growing commerce. It was particularly associated with the Victorian era engineer Isambard Kingdom Brunel, who designed the Great Western Railway between Bristol and London Paddington, two pioneering Bristol-built ocean going steamships, the SS Great Britain and SS Great Western, and the Clifton Suspension Bridge. John Wesley founded the very first Methodist Chapel, called the New Room, in Bristol in 1739. Riots occurred in 1793 and 1831, the first beginning as a protest at renewal of an act levying tolls on Bristol Bridge, and the latter after the rejection of the second Reform Bill.
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          Bristol's city centre suffered severe damage from Luftwaffe bombing during the Bristol Blitz of World War II. The original central shopping area, near the bridge and castle, is now a park containing two bombed out churches and some tiny fragments of the castle. A third bombed church nearby, St Nicholas, has been restored and has been made into a museum which houses a triptych by William Hogarth, painted for the high altar of St Mary Redcliffe in 1756. The museum also contains statues moved from Arno's Court Triumphal Arch, of King Edward I and King Edward III taken from Lawfords' Gate of the city walls when they were demolished around 1760 and 13th century figures from Bristol's Newgate representing Robert, the builder of Bristol Castle, and Geoffrey de Montbray, Bishop of Coutances, builder of the fortified walls of the city.


          The rebuilding of Bristol city centre was characterised by large, cheap 1960s tower blocks, brutalist architecture and expansion of roads. Since the 1980s another trend has emerged with the closure of some main roads, the restoration of the Georgian period Queen Square and Portland Square, the demolition and rebuilding of the Broadmead Shopping Centre (at 2007 in progress) and the demolition of the city centre's tallest post-war blocks.


          The removal of the docks to Avonmouth, 7miles (11.3km) downstream from the city centre has also allowed redevelopment of the old central dock area (the " Floating Harbour") in recent decades, although at one time the continued existence of the docks was in jeopardy as it was viewed as a derelict industrial site rather than an asset. However the holding, in 1996, of the first International Festival of the Sea in and around the docks, affirmed the dockside area in its new leisure role as a key feature of the city..


          


          Economy and industry
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          As a major seaport, Bristol has a long history of trading commodities, particularly tobacco; deals were frequently struck on a personal basis in the former trading area around Corn Street, and in particular, over metal trading tables, known as "The Nails". This is the origin of the expression "cash on the nail", meaning immediate payment.


          As well as Bristol's nautical connections, the city's economy is reliant on the aerospace industry, the media, information technology and financial services sectors and tourism. In 2004 Bristol's GDP was 9.439 billion GBP, and the combined GDP of Gloucestershire, Wiltshire and North Somerset was 44.098 billion. The GDP per head was 23,962 (US$47,738, 35,124) making the city more affluent than the UK as a whole, at 40% above the national average. This makes it the third-highest per-capita GDP of any English city, after London and Nottingham, and the fifth highest GDP per capita of any city in the United Kingdom, behind London, Edinburgh, Belfast and Nottingham. In December 2005, Bristol's unemployment rate was 5.2%, compared with 3.6% for the south west and 4.8% for the United Kingdom.


          While Bristol's economy is no longer reliant upon its port, the city is the largest importer of cars to the UK. Since the port was leased in 1991, 330 million has been invested and the annual tonnage throughput has increased from 4 million tonnes to 12 million tonnes. The financial services sector employs 40,000 in the city, and the hi-tech sector is important, with 400 micro-electronics and silicon design companies, as well as the Hewlett-Packard national research laboratories. Bristol is the UK's seventh most popular destination for foreign tourists, and the city receives nine million visitors each year.


          In the 20th century, Bristol's manufacturing activities expanded to include aircraft production at Filton, by the Bristol Aeroplane Company, and aero-engine manufacture by Bristol Aero Engines (later Rolls-Royce) at Patchway. The aeroplane company became famous for the World War I Bristol Fighter, and Second World War Blenheim and Beaufighter aircraft. In the 1950s it became one of the country's major manufacturers of civil aircraft, with the Bristol Freighter and Britannia and the huge Brabazon airliner. The Bristol Aeroplane Company diversified into car manufacturing in the 1940s, producing hand-built luxury cars at their factory in Filton, under the name Bristol Cars, which became independent from the Bristol Aeroplane Company in 1960. The city also gave its name to the Bristol make of buses, manufactured in the city from 1908 to 1983, first by the local bus operating company, Bristol Tramways, and from 1955 by Bristol Commercial Vehicles.


          In the 1960s Filton played a key role in the Anglo-French Concorde supersonic airliner project. Concorde components were manufactured in British and French factories and shipped to the two final assembly plants, in Toulouse and Filton. The French manufactured the centre fuselage and centre wing and the British the nose, rear fuselage, fin and wingtips, while the Olympus 593 engine's manufacture was split between Rolls-Royce (Filton) and SNECMA (Paris). The British Concorde prototype made its maiden flight from Filton to RAF Fairford on 9 April 1969, five weeks after the French test flight. In 2003 British Airways and Air France decided to cease flying the aircraft and to retire them to locations (mostly museums) around the world. On 26 November 2003 Concorde 216 made the final Concorde flight, returning to Filton airfield to be kept there permanently as the centrepiece of a projected air museum. This museum will include the existing Bristol Aero Collection, which includes a Bristol Britannia aircraft.


          The aerospace industry remains a major segment of the local economy The major aerospace companies in Bristol now are BAE Systems, Airbus and Rolls-Royce, all based at Filton, and aerospace engineering is a prominent research area at nearby UWE. Another important aviation company in the city is Cameron Balloons, a manufacturer of hot air balloons. Each August the city is host to the Bristol International Balloon Fiesta, one of Europe's largest hot air balloon events.
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          Culture


          


          Arts
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          The city is famous for its music and film industries, and was a finalist for the 2008 European Capital of Culture.


          The city's principal theatre company, the Bristol Old Vic, was founded in 1946 as an offshoot of the Old Vic company in London. Its premises on King Street consist of the 1766 Theatre Royal (400 seats), a modern studio theatre called the New Vic (150 seats), and foyer and bar areas in the adjacent Coopers' Hall (built 1743). The Theatre Royal is a grade I listed building and was the oldest continuously operating theatre in England. The Bristol Old Vic Theatre School, which had originated in King street is now a separate company. The Bristol Hippodrome is a larger theatre (1981 seats) which hosts national touring productions, while the 2000-seat Colston Hall, named after Edward Colston, is the city's main concert venue. Other theatres include the Tobacco Factory, QEH and Redgrave Theatre (at Clifton College). Bristol's theatre scene includes a large variety of theatre companies, an organisation called Theatre Bristol runs a website which aims to develop the theatre industry in Bristol, this website lists 82 different theatre companies operating within the city. There are also a number of organisation within the city which act to support theatre makers, for example Equity, the actors union, has a General Branch based in the city and there is an organisation called Residence which provides office, social and rehearsal space for several Bristol based theatre and performance companies.


          Since the late 1970s, the city has been home to bands combining punk, funk, dub and political consciousness, the most celebrated being The Pop Group. Ten years later, Bristol was the birthplace of a type of English hip-hop music called trip hop or the "Bristol Sound", from artists such as Tricky, Portishead, Smith & Mighty and Massive Attack. It is also a stronghold of drum & bass with notable artists such as the Mercury Prize winning Roni Size/ Reprazent as well as the pioneering DJ Krust and More Rockers. This music is part of the wider Bristol urban culture scene which received international media attention in the 1990s. Bristol is home to many live music venues, including Fiddlers, Victoria Rooms, St George's and a range of pubs from the jazz orientated The Old Duke to rock at the Fleece and Firkin and indie bands at the Louisiana.


          
            [image: Bristol Industrial Museum.]

            
              Bristol Industrial Museum.
            

          


          The Bristol City Museum and Art Gallery houses a collection of natural history, archaeology, local glassware, Chinese ceramics and art. The Bristol Industrial Museum, featuring preserved dock machinery, closed in October 2006 for rebuilding and plans to reopen in 2011 as the Museum of Bristol The City Museum also runs three preserved historic houses: the Tudor Red Lodge, the Georgian House, and Blaise Castle House. The Watershed Media Centre and Arnolfini gallery, both in disused dockside warehouses, exhibit contemporary art, photography and cinema, while the city's oldest gallery is at the Royal West of England Academy in Clifton.


          Stop frame animation films and commercials produced by Aardman Animations and television series focusing on the natural world have also brought fame and artistic credit to the city. The city is home to the regional headquarters of BBC West, and the BBC Natural History Unit. Locations in and around Bristol often feature in the BBC's natural history programmes, including the children's television programme Animal Magic, filmed at Bristol Zoo.
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          In literature Bristol is noted as the birth place of the 18th century poet Thomas Chatterton, and the poets Robert Southey, who was born in Wine Street, Bristol in 1774, and Samuel Taylor Coleridge married the Bristol Fricker sisters; and William Wordsworth spent time in the city where Joseph Cottle first published Lyrical Ballads in 1798.


          The 18th and 19th century portrait painter Sir Thomas Lawrence and 19th century architect Francis Greenway, designer of many of Sydney's first buildings, came from the city, and more recently the graffiti artist Banksy. Some famous comedians are locals, including Justin Lee Collins, Lee Evans, and writer/comedian Stephen Merchant.


          Bristol University graduates include magician and psychological illusionist Derren Brown; the satirist Chris Morris; Simon Pegg and Nick Frost of Spaced, Shaun of the Dead and Hot Fuzz; and Matt Lucas and David Walliams of Little Britain fame. Hollywood actor Cary Grant was born in the city; Patrick Stewart, Jane Lapotaire, Pete Postlethwaite, Jeremy Irons, Greta Scacchi, Miranda Richardson, Helen Baxendale, Daniel Day-Lewis and Gene Wilder are amongst the many actors who learnt their craft at the Bristol Old Vic Theatre School, opened by Sir Laurence Olivier in 1946. Hugo Weaving studied at Queen Elizabeth's Hospital School and David Prowse ( Darth Vader, Star Wars) attended Bristol Grammar School.


          


          Sport and leisure
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          The city has two League football clubs: Bristol City and Bristol Rovers, as well as a number of non-league clubs, most notably Bristol Manor Farm. Bristol City are the most popular team in the city and were promoted to the second tier of English football in 2007. City recently lost in the play-off final of the Championship to Hull City (2007/2008 season). City announced plans for a new 30,000 all seater stadium to replace their home, Ashton Gate. Bristol Rovers, are the oldest professional football team in Bristol, formed in 1883. Rovers are just below mid-table in League One, and reached the Quarter-Final stage of the FA Cup. During their history, Rovers have been Champions of the (old) division Three (1952/53, 1989/90), Watney Cup Winners (1972, 2006/07), and runners-up in the Johnstone's Paint Trophy. The Club have planning permission to re-develop the Memorial Stadium into an 18,500 All-seater Stadium to be completed by December 2010.
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          The city is also home to Bristol Rugby rugby union club, a first-class cricket side, Gloucestershire C.C.C. and a Rugby League Conference side, the Bristol Sonics. The city also stages an annual half marathon, and in 2001 played host to the World Half Marathon Championships. There are several athletics clubs in Bristol, including Bristol and West AC, Bitton Road Runners and Westbury Harriers. Speedway racing was staged, with breaks, at the Knowle Stadium from 1928 to 1960, when it was closed and the site redeveloped. The sport briefly returned to the City in the 1970s when the Bulldogs raced at Eastville Stadium.


          In summer the grounds of Ashton Court to the west of the city play host to the Bristol International Balloon Fiesta, a major event for hot-air ballooning in the UK. The Fiesta draws a substantial crowd even for the early morning lift that typically begins at about 6.30 am. Events and a fairground entertain the crowds during the day. A second mass ascent is then made in the early evening, again taking advantage of lower wind speeds. Ashton Court also plays host to the Ashton Court festival each summer, an outdoors music festival which used to be known as the Bristol Community Festival.


          Dialect


          A dialect of English is spoken by some Bristol inhabitants, known colloquially as Bristolian. Bristol is the only large English city with a rhotic accent, in which the r in words like car is pronounced. The unusual feature of this dialect, unique to Bristol, is the Bristol L (or terminal L), in which an L sound is appended to words that end in an 'a' or 'o'. Thus "area" becomes "areal", etc. This is believed to be how the city's name evolved from Brycgstow to have a final 'L' sound: Bristol. Further Bristolian linguistic features are the addition of a superfluous "to" in questions relating to direction or orientation (a feature also common to the coastal towns of South Wales), or using "to" instead of "at"; and using male pronouns "he", "him" instead of "it". For example, "Where's that?" would be phrased as "Where's he to?", a structure exported to Newfoundland English.


          Stanley Ellis, a dialect researcher, found that many of the dialect words in the Filton area were linked to work in the aerospace industry. He described this as "a cranky, crazy, crab-apple tree of language and with the sharpest, juiciest flavour that I've heard for a long time".


          A (slightly tongue in cheek) guide to Bristol's dialect is at http://www.thatbebristle.co.uk/


          


          Politics and government
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          Bristol City Council consists of 70 councillors representing 35 wards. They are elected in thirds with two councillors per ward, each serving a four-year term. Wards never have both councillors up for election at the same time, so effectively two-thirds of the wards are up each election. The Council has long been dominated by the Labour Party, but recently the Liberal Democrats have grown strong in the city and as the largest party took minority control of the Council at the 2005 election. They are no longer in control following Labour and the Conservatives vetoing the Liberal Democrats' preferred candidate, Steve Comer, in 2007. As a result, Labour rule the council under a minority administration, and the council leader is Helen Holland. The Lord Mayor is Lib Dem Councillor Chris Davis.


          Bristol's constituencies in the House of Commons cross the borders with neighbouring authorities, and the city is divided into Bristol West, East, South and North-west and Kingswood. Northavon also covers some of the suburbs, but none of the administrative county. At the next General Election, the boundaries will be changed to coincide with the county boundary. Kingswood will no longer cover any of the county, and a new Filton and Bradley Stoke constituency will include the suburbs in South Gloucestershire. There are four Labour and one Liberal Democrat Members of Parliament.


          Bristol has a tradition of local political activism, and has been home to many important political figures. Tony Benn, a veteran left-wing politician, was Member of Parliament (MP) for Bristol South East from 1950 to 1983. Edmund Burke, MP for the Bristol constituency for six years from 1774, famously insisted that he was a Member of Parliament first, rather than a representative of his constituents' interests. In 1963, there was a boycott of the city's buses after the Bristol Omnibus Co. refused to employ black drivers and conductors. The boycott is known to have influenced the creation of the UK's Race Relations Act in 1965. The women's rights campaigner Emmeline Pethick-Lawrence (18671954) was born in Bristol. The city was the scene of the first of the 1980s riots or uprisings. In St. Paul's, a number of largely African-Caribbean people rose up against racism, police harassment and mounting disatifisfaction with their social and economic circumstances before similar disturbances followed across the UK. Local support of fair trade issues was recognised in 2005 when Bristol was granted Fairtrade City status.


          Bristol is unusual in having been a city with county status since medieval times. The county was expanded to include suburbs such as Clifton in 1835, and it was named a county borough in 1889, when the term was first introduced. However, on 1 April 1974, it became a local government district of the short-lived county of Avon. On 1 April 1996, it once again regained its independence and county status, when the county of Avon was abolished and Bristol became a Unitary Authority.


          


          Demographics
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          In 2005 the Office for National Statistics estimated Bristol's population at 398,300, making it the 47th-largest ceremonial county in England. Using Census 2001 data the ONS estimated the population of the contiguous built-up area to be 441,556, and that of the metropolitan area to be 551,066. This makes the city England's sixth most populous city, and ninth most populous metropolitan area. At 3,599 inhabitants per square kilometre (9,321 /sqmi) it has the seventh-highest population density of any English district.


          According to 2005 estimates, 89.3% of the population were described as white, 3.9% as Asian or Asian British, 2.8% as black or black British, 2.2% as mixed race, 1.2% as Chinese and 0.6% other. National averages for England were 89.1%, 5.3%, 2.7%, 1.6%, 0.7% and 0.6% for the same groups. 60% of Bristol's population registered their religion as Christianity, and 25% as not religious in the 2001 census, compared with 72% and 15% nationally. 2% of the population follow Islam (3% nationally), with no other religion above one percent. Bristol had the ninth highest proportion of people refer to their religion in the last census as ' Jedi'.


          


          Physical geography
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          Bristol is in a limestone area, which runs from the Mendip Hills to the south and the Cotswolds to the north east. The rivers Avon and Frome cut through this limestone to the underlying clays, creating Bristol's characteristic hilly landscape. The Avon flows from Bath in the east, through flood plains and areas which were marshy before the growth of the city. To the west the Avon has cut through the limestone to form the Avon Gorge, partly aided by glacial meltwater after the last ice age. The gorge aided in the protection of Bristol Harbour, and has been quarried for stone to build the city. The land surrounding the gorge has been protected from development, as The Downs and Leigh Woods. The gorge and estuary of the Avon form the county's boundary with North Somerset, and the river flows into the Bristol Channel at Avonmouth at the mouth of the River Severn. There is another gorge in the city, in the Blaise Castle estate to the north.


          Situated in the south of the country, Bristol is one of the warmest cities in the UK, with a mean annual temperature of 10.2-12 C (50-54F). It is also amongst the sunniest, with 1541-1885 hours sunshine per year. The city is partially sheltered by Exmoor and the Mendip Hills, but exposed from the Bristol Channel, and annual rainfall is similar to the national average, at 741-1,060mm (29.241.7in).


          



          
            
              	Weather averages for Bristol, England, United Kingdom
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	Year
            


            
              	Average high C (F)

              	8 (46)

              	7 (45)

              	10 (50)

              	12 (54)

              	17 (62)

              	19 (66)

              	22 (71)

              	21 (69)

              	18 (65)

              	14 (57)

              	11 (51)

              	8 (47)

              	14 (57)
            


            
              	Average low C (F)

              	3 (38)

              	3 (37)

              	5 (41)

              	6 (42)

              	9 (48)

              	12 (54)

              	14 (58)

              	14 (57)

              	12 (53)

              	9 (48)

              	6 (43)

              	4 (40)

              	8 (47)
            


            
              	Precipitation mm (inches)

              	142.3 (5.6)

              	127.6 (5.02)

              	133.6 (5.26)

              	104.3 (4.11)

              	76.9 (3.03)

              	57.2 (2.25)

              	48.9 (1.93)

              	37.6 (1.48)

              	82.5 (3.25)

              	123.7 (4.87)

              	154.8 (6.09)

              	147.3 (5.8)

              	1,236.7 (48.69)
            


            
              	Source: Weatherbase 2007- 08-03
            


            
              	Source #2: Met Office- Yeovilton 2007- 08-03
            

          


          


          Education, science and technology
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          Bristol is home to two major institutions of higher education: the University of Bristol, a " redbrick" chartered in 1909, and the University of the West of England, formerly Bristol Polytechnic, which gained university status in 1992. The city also has two dedicated further education institutions, City of Bristol College and Filton College, and three theological colleges, Trinity College, Wesley College and Bristol Baptist College. The city has 129 infant, junior and primary schools, 17 secondary schools, and three city learning centres. It has the country's second highest concentration of independent school places, after an exclusive corner of north London. The independent schools in the city include Colston's School, Clifton College, Clifton High School, Badminton School, Bristol Cathedral School, Bristol Grammar School, Redland High School, Queen Elizabeth's Hospital (the only all-boys school) and Red Maids' School, which is the oldest girls' school in England and was founded in 1634 by John Whitson.


          In 2005, the then Chancellor of the Exchequer recognised Bristol's ties to science and technology by naming it one of six "science cities", and promising funding for further development of science in the city, with a 300 million science park planned at Emerson's Green. As well as research at the two universities and Southmead Hospital, science education is important in the city, with At-Bristol, Bristol Zoo, Bristol Festival of Nature and the Create Centre being prominent local institutions involved in science communication. The city has a history of scientific luminaries, including the 19th century chemist Sir Humphry Davy, who worked in Hotwells. Bishopston has given the world two Nobel Prize winning physicists: Paul Dirac for crucial contributions to quantum mechanics in 1933, and Cecil Frank Powell, for a photographic method of studying nuclear processes and associated discoveries in 1950. The city was birth place of Colin Pillinger, planetary scientist behind the Beagle 2 Mars lander project, and is home to Adam Hart-Davis, presenter of various science related television programmes, and the psychologists Susan Blackmore and Richard Gregory.


          


          Transport
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          There are two principal railway stations in Bristol. Bristol Parkway is located to the north of the city and Bristol Temple Meads located in the centre. Both stations offer direct services to many UK destinations. Principal operators are First Great Western and CrossCountry. There is also a limited service to London Waterloo from Bristol Temple Meads, operated by South West Trains. The main service to London is by First Great Western to Paddington station. There are also scheduled coach links to most major UK cities.


          The city is connected by road on an eastwest axis from London to Wales by the M4 motorway, and on a northsouthwest axis from Birmingham to Exeter by the M5 motorway. Also within the county is the M49 motorway, a shortcut between the M5 in the south and M4 Severn Crossing in the west. The M32 motorway is a spur from the M4 to the city centre. The city is also served by its own airport, Bristol International (BRS), at Lulsgate, which has seen substantial investments in its runway, terminal and other facilities since 2001.


          Public transport in the city consists largely of its bus network, provided by First Group, formerly the Bristol Omnibus Company. Buses in the city have been widely criticised for being unreliable and expensive, and in 2005 First was fined for delays and safety violations. Use of private cars in Bristol is high, and the city suffers from congestion, which costs an estimated 350 million per year. Bristol is a motorcycle friendly city. The city recognises that motorcycle use eases congestion and encourages this allow motorcycles to use most of the city's bus lanes, as well as providing secure free parking. Since 2000 the city council has included a light rail system in its Local Transport Plan, but has so far been unable to fund the project. The city was offered European Union funding for the system, but the Department for Transport did not provide the required additional funding. As well as support for public transport, there are several road building schemes supported by the local council, including re-routing and improving the South Bristol Ring Road. There are also three park and ride sites serving the city, supported by the local council. The central part of the city has water-based transport, operated as the Bristol Ferry Boat, which provides both leisure and commuter services on the harbour.


          Bristol was never well served by suburban railways, though the Severn Beach Line to Avonmouth and Severn Beach survived the Beeching Axe and is still in operation. The Portishead Railway was closed to passengers under the Beeching Axe, but was relaid in 2000-2002 as far as the Royal Portbury Dock with a Strategic Rail Authority rail-freight grant. Plans to relay a further three miles of track to Portishead, a largely dormitory town with only one connecting road, have been discussed but there is insufficient funding to rebuild stations.


          Despite being hilly, Bristol is one of the prominent cycling cities of England, and is home to the national cycle campaigning group Sustrans. It has a number of urban cycle routes, as well as links to National Cycle Network routes to Bath and London, to Gloucester and Wales, and to the south-western peninsula of England. Cycling has grown rapidly in the city, with a 21% increase in journeys between 2001 and 2005.


          


          Twin cities
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          Bristol was amongst the first cities to adopt the idea of town twinning. In 1947 it was twinned with Bordeaux and Hannover, the first post-war twinning of British and German cities. It is twinned with:
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            Retrieved from " http://en.wikipedia.org/wiki/Bristol"
          


          

        

      

    


    


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

  


  
    
      
        

        British Airways


        
          

          
            
              	British Airways
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              	IATA

              BA

              	ICAO

              BAW

              SHT

              XMS

              	Callsign

              SPEEDBIRD

              SHUTTLE

              SANTA
            


            
              	Founded

              	1924 (as Imperial Airways)
            


            
              	Hubs

              	London Heathrow Airport

              London Gatwick Airport
            


            
              	Frequent flyer program

              	Executive Club
            


            
              	Member lounge

              	Terraces Lounge

              Arrivals lounge

              First Lounge

              Concorde Room (LHR and JFK Only)
            


            
              	Alliance

              	Oneworld
            


            
              	Fleet size

              	237 (49 Orders)
            


            
              	Destinations

              	222
            


            
              	Parent company

              	British Airways plc
            


            
              	Headquarters

              	London, England, UK
            


            
              	Key people

              	Willie Walsh ( Chief Executive)
            


            
              	Website: http://www.britishairways.com
            

          


          British Airways plc (LSE: BAY, NYSE: BAB) is the largest airline and flag carrier of the United Kingdom and one of the largest in Europe. Its main hubs are London Heathrow and London Gatwick. British Airways plc holds a United Kingdom Civil Aviation Authority Type A Operating Licence, and is permitted to carry passengers, cargo and mail on aircraft with 20 or more seats. British Airways is a founding member of the Oneworld airline alliance.


          


          History


          On 31 March 1924, Britain's four pioneer airlines - Instone Air Line, Handley Page Transport, Daimler Airways (a successor to AT&T) and British Air Marine Navigation - merged to form Imperial Airways, which developed its Empire routes to Australia and Africa.


          Meanwhile a number of smaller UK air transport companies had started flights. These merged in 1935 to form the original privately owned British Airways Ltd. Following a government review, Imperial Airways and British Airways were nationalised in 1939 to form the British Overseas Airways Corporation (BOAC). Post-war, BOAC continued to operate long-haul services, other than routes to South America - these were flown by British South American Airways, which was merged back into BOAC in 1949. Continental European and domestic flights were flown by a new nationalised airline, British European Airways (BEA), which compulsorily took over the routes of existing UK independent airlines.


          In 1952 BOAC flew the De Havilland Comet to Johannesburg, halving the previous flight time. The birth of the mass package-holiday business meant change for the airline industry. BEA met the challenge by establishing BEA Airtours in 1970. In 1972 BOAC and BEA were combined under the newly formed British Airways Board, with the separate airlines coming together as British Airways in 1974, under the guidance of David Nicolson as Chairman of the BA Board. British Airways, simultaneously with Air France, inaugurated the world's first supersonic passenger service with Concorde in January 1976.


          


          Privatisation


          Sir John King, later Lord King, was appointed as Chairman in 1981 with the mission of preparing the airline for privatisation. King hired Colin Marshall as CEO in 1983. King was credited with turning around the loss-making giant into one of the most profitable air carriers in the world, boldly claiming to be "The World's Favourite Airline", while many other large airlines struggled. The airline's fleet and route map were overhauled in the early years of King's tenure, with brand and advertising experts being recruited to change the airline's image. Over 23,000 jobs were shed in the early 1980s, though King managed the considerable trick of boosting staff morale and modernising operations at the same time. Offering generous inducements for people to leave led to record losses of 545 million, to the cost of taxpayers but to the benefit of the future privatised company.


          The flag carrier was privatised and floated on the London Stock Exchange in February 1987 by the Conservative government, with the initial share offering being 11 times oversubscribed. In April 1988 British Airways effected the controversial takeover of Britain's airline British Caledonian, and in 1992 absorbed some of the routes of Gatwick-based carrier Dan-Air.


          [bookmark: .22Dirty_tricks.22]


          "Dirty tricks"


          Soon after BA's privatisation, Richard Branson's Virgin Atlantic, which began with one route and one Boeing 747 in 1984, was beginning to emerge as a competitor on some of BA's most lucrative routes. Following Virgin's highly publicised mercy mission to Iraq to fly home hostages of Saddam Hussein in 1991, King is reported to have told Marshall and his PA Director David Burnside to "do something about Branson". This began the campaign of "dirty tricks" that ended in Branson suing King and British Airways for libel in 1992. King countersued Branson and the case went to trial in 1993. British Airways, faced with likely defeat, settled the case, giving 500,000 to Branson and a further 110,000 to his airline; further, BA was to pay the legal fees of up to 3 million. Branson divided his compensation among his staff, the so-called "BA bonus".


          


          Changes and subsidiaries


          During the 1990s BA became the world's most profitable airline under the slogan "The World's Favourite Airline". In 1992 BA purchased the small German domestic airline Delta Air Transport and renamed it Deutsche BA. By the time it was sold in June 2003, DBA was operating 16 Boeing 737s and was the second-largest German domestic carrier, after Lufthansa.


          Lord King stepped down as chairman in 1993 and was replaced by former deputy Colin Marshall, who initially combined the roles of CEO and Chairman. Bob Ayling, who would later take on the role of CEO, was appointed Managing Director by Marshall. Lord King was appointed President, a role created specifically for him, and became President Emeritus in 1997, until his death in July 2005.


          In 1995 BA formed British Asia Airways, a subsidiary based in Taiwan, to operate between London and Taipei. Owing to political sensitivities, British Asia Airways not only had a different name, but also had a different livery, with the Union Jack tailfin being replaced by Chinese characters. Many airlines followed the same practice, e.g. Qantas flew to Taiwan as "Australia Asia Airways" and KLM's Taiwan operations became "KLM Asia". British Asia Airways ceased operation in 2001 when the airline suspended flights to Taiwan due to low yield.


          


          Bob Ayling era


          In 1996 British Airways, with its newly appointed Chief Executive Bob Ayling, entered a period of turbulence. Increased competition, high oil prices and a strong pound hurt profits. BA management and trade unions clashed and the disruption cost the company hundreds of millions of pounds. In 1997 Ayling dropped BA's traditional Union Flag tailfin livery in favour of world design tailfins, in an effort to change its image from a strictly British and aloof carrier to a more cosmopolitan airline. The move was not a success and Ayling slowed the process, eventually declaring the fleet would sport a dual livery; half a Union Flag design, half the world design tailfins. Ayling pursued antitrust immunity with American Airlines, but this was unsuccessful due to the conditions placed on the deal by regulatory authorities, the most painful of which would have been the sacrifice of landing slots at Heathrow.


          Positive news during Ayling's leadership included cost savings of 750m and the establishment of the successful, but highly subsidised, Go in 1998. Go was a low-cost carrier intended to compete in the rapidly emerging "no-frills" segment. After four years of successful operations, the airline was sold off to venture capitalists 3i and later merged with EasyJet. Ayling also sought a reduction of capacity, cancelling Boeing 747-400 orders in favour of the Boeing 777 and rationalising BA's short-haul fleet with an order for the Airbus A319/A320/A321 family.


          


          Rod Eddington era


          In 1999 British Airways reported a 50% slump in profits, its worst since privatisation. In March 2000 Bob Ayling was removed from his position. British Airways announced Rod Eddington as his successor in May. Eddington set about cutting the workforce further, dramatically so after the slump caused by the 11 September attacks in 2001.


          On 8 September 2004 British Airways announced that it was to sell its 18.5% stake in Qantas, but would continue the alliance (such as sharing revenue), particularly on the Kangaroo routes. The 425 million raised was used to reduce the airline's debt.


          Marshall, who had been appointed a life peer in 1998, retired as Chairman in July 2004 and was replaced by Martin Broughton, former Chairman of British American Tobacco. On 8 March 2005, Broughton announced that former Aer Lingus CEO Willie Walsh would take over from Rod Eddington upon his retirement in September 2005.


          


          Willie Walsh era


          In September 2005 new CEO Willie Walsh announced dramatic changes to the management of British Airways, with the aim of saving 300 million by 2008, the cost of the move to Heathrow's Terminal 5. He has presided over the disposal of BA Connect to Flybe, with Walsh stating "Despite the best efforts of the entire team at BA Connect, we do not see any prospect of profitability in its current form." BA has retained a 15% stake in Flybe following the sale.


          Since 2004, BA has strongly marketed the full-service nature of its domestic flights (i.e the use of principal airports, free food and drink) in response to the low cost operators aggressive pricing, even though its main full-service UK rival bmi has now abandoned some "frills" on its domestic network. Walsh on the other hand pledged to retain the full-service model, and sees it as a means of distinguishing BA from the competition and that customers will still be willing to pay extra for added levels of service.


          The airline won the Skytrax Airline of the Year award in 2006 for the first time. It also won OAG Airline of the Year 2007, Best Airline Based in Western Europe 2007, Best Transatlantic Airline 2007, and Best Europe - Asia/Australasia Airline 2007' in the Airline of the Year Awards run by UK-based OAG. However the Airport Transport Users Council rate BA as the worst European carrier for baggage handling. BAs London Heathrow baggage system has insufficient capacity to deal with the number of bags passing through it, according to BBC news. BA lost on average 3000 pieces of baggage per day.


          


          Price-fixing


          On the 1 August 2007, British Airways was fined 121.5 million for price-fixing. The fine was imposed by the Office of Fair Trading (OFT) after BA admitted to the price-fixing of fuel surcharges on long haul flights. The allegation first came to light in 2006 when Virgin Atlantic reported the events to the authorities after it found staff members from BA and Virgin Atlantic were colluding. Virgin Atlantic have since been granted immunity by both the OFT and the United States Department of Justice who have been investigating the allegations since June 2006. The US DOJ later announced that it would fine British Airways $300 million (148 million) for price fixing.


          The allegations are thought to be linked to the resignation of commercial director Martin George and communications chief Iain Burns. Although BA said fuel surcharges were "a legitimate way of recovering costs", in May 2007 it put aside 350 million for legal fees and fines.


          


          Financial performance


          
            
              British Airways Financial Performance
            

            
              	Year Ended

              	Passengers Flown

              	Turnover (m)

              	Profit/Loss Before Tax (m)

              	Net Profit/Loss (m)

              	Basic EPS (p)
            


            
              	March 31, 2007

              	33,068,000

              	8,492

              	611

              	438

              	25.5
            


            
              	March 31, 2006 (Restated)*

              	32,432,000

              	8,213

              	616

              	464

              	40.4
            


            
              	March 31, 2006

              	35,634,000

              	8,515

              	620

              	467

              	40.4
            


            
              	March 31, 2005

              	35,717,000

              	7,772

              	513

              	392

              	35.2
            


            
              	March 31, 2004

              	36,103,000

              	7,560

              	230

              	130

              	12.1
            


            
              	March 31, 2003

              	38,019,000

              	7,688

              	135

              	72

              	6.7
            


            
              	March 31, 2002

              	40,004,000

              	8,340

              	(200)

              	(142)

              	(13.2)
            


            
              	March 31, 2001

              	36,221,000

              	9,278

              	150

              	114

              	10.5
            


            
              	March 31, 2000

              	36,346,000

              	8,940

              	5

              	(21)

              	(2.0)
            


            
              	March 31, 1999

              	37,090,000

              	8,915

              	225

              	206

              	19.5
            


            
              	March 31, 1998

              	34,377,000

              	8,642

              	580

              	460

              	44.7
            


            
              	March 31, 1997

              	33,440,000

              	8,359

              	640

              	553

              	55.7
            


            
              	March 31, 1996

              	32,272,000

              	7,760

              	585

              	473

              	49.4
            

          


          * Restated for the disposal of the regional business of BA Connect.


          


          Destinations


          
            
              
                Route Changes
              

              
                	Origin

                	Destination

                	Start Date

                	End Date

                	Notes
              


              
                	London Heathrow

                	Detroit

                	

                	29 March 2008

                	Suspended due to low yields.
              


              
                	Detroit

                	Houston

                	

                	29 March 2008

                	Suspended due to low yields.
              


              
                	London Gatwick

                	Aberdeen

                	

                	29 March 2008

                	
              


              
                	London Gatwick

                	Keflavik

                	

                	29 March 2008

                	
              


              
                	London Gatwick

                	Nice

                	

                	29 March 2008

                	
              


              
                	London Gatwick

                	Prague

                	

                	29 March 2008

                	
              


              
                	London Gatwick

                	Split

                	

                	29 March 2008

                	
              


              
                	London Heathrow

                	Warsaw

                	

                	26 March 2008

                	Moved to London Gatwick
              


              
                	London Gatwick

                	Houston

                	

                	29 March 2008

                	Moved to London Heathrow
              


              
                	London Gatwick

                	Dallas-Fort Worth

                	

                	29 March 2008

                	Moved to London Heathrow
              


              
                	London Gatwick

                	Algiers

                	

                	29 March 2008

                	Moved to London Heathrow
              


              
                	London Heathrow

                	Houston

                	30 March 2008

                	

                	Moved from London Gatwick
              


              
                	London Heathrow

                	Dallas-Fort Worth

                	30 March 2008

                	

                	Moved from London Gatwick
              


              
                	London Heathrow

                	Algiers

                	30 March 2008

                	

                	Moved from London Gatwick
              


              
                	London Gatwick

                	Warsaw

                	27 March 2008

                	

                	Moved from London Heathrow
              


              
                	London Heathrow

                	Malaga

                	30 March 2008

                	

                	
              


              
                	London Gatwick

                	Alicante

                	30 March 2008

                	

                	
              


              
                	London Gatwick

                	Faro

                	30 March 2008

                	

                	
              


              
                	London Gatwick

                	Gibraltar

                	30 March 2008

                	

                	
              


              
                	London Gatwick

                	Malaga

                	30 March 2008

                	

                	
              


              
                	London Gatwick

                	Malta

                	30 March 2008

                	

                	
              


              
                	London Gatwick

                	Palma de Mallorca

                	30 March 2008

                	

                	
              


              
                	London Gatwick

                	Poznan

                	30 March 2008

                	

                	
              


              
                	London Gatwick

                	Tunis

                	30 March 2008

                	

                	
              


              
                	London Gatwick

                	Genoa

                	4 April 2008

                	

                	
              


              
                	London Gatwick

                	Antalya

                	10 April 2008

                	

                	
              


              
                	London Gatwick

                	Ibiza

                	10 June 2008

                	

                	
              


              
                	London Gatwick

                	Paphos

                	10 July 2008

                	

                	
              


              
                	London Heathrow

                	Hyderabad

                	27 October 2008

                	
              

            

          


          
            	From March 30, 2008 frequencies will be increased on flights from London Gatwick to Orlando and from London Heathrow to New York JFK, Seattle, and Washington-Dulles. As a result services from London Gatwick to Bridgetown and Port of Spain will be reduced.

          


          


          Fleet


          
            [image: Airbus A319-100]

            
              Airbus A319-100
            

          


          
            [image: Airbus A320-200]

            
              Airbus A320-200
            

          


          
            [image: Airbus A321-200]

            
              Airbus A321-200
            

          


          
            [image: Boeing 737-500]

            
              Boeing 737-500
            

          


          
            [image: Boeing 747-400]

            
              Boeing 747-400
            

          


          
            [image: Boeing 757-200]

            
              Boeing 757-200
            

          


          
            [image: Boeing 767-300]

            
              Boeing 767-300
            

          


          
            [image: Boeing 777-200]

            
              Boeing 777-200
            

          


          
            [image: Concorde G-BOAB in storage at London Heathrow Airport following the end of all Concorde flying. This aircraft flew for 22296 hours between its first flight in 1976 and its final flight in 2003.]

            
              Concorde G-BOAB in storage at London Heathrow Airport following the end of all Concorde flying. This aircraft flew for 22296 hours between its first flight in 1976 and its final flight in 2003.
            

          


          With the exception of the Boeing 707 and Boeing 747 from BOAC, the airline as formed in 1972-4 inherited a mainly British built fleet of aircraft. The airline introduced the Boeing 757 and Boeing 737 into the fleet in the 1980s, followed by the Boeing 747-400, Boeing 767 and Boeing 777 in the nineties. However, with the exception of 29 of its 777 fleet, it has often equipped its Boeing aircraft with British-made Rolls-Royce engines (examples include the Trent 800 on its Boeing 777s, the RB211-524 on its 747-400s and 767s and also RB211-535s on its 757-200s). This goes back to the 1960s when the company ordered Boeing 707s - a condition was placed on the company that it used Rolls-Royce power for the new jets. BA inherited BOAC's Boeing airline code (36). Boeing aircraft built for British Airways have the suffix 36, for example 737-236, 747-436, 777-236.


          Although it had a large Boeing fleet it has always operated other aircraft. British built aircraft were transferred from BEA (e.g. Trident) and BOAC (e.g. VC10), and in the 1980s the airline bought the Lockheed Tristar. It has also acquired through the buyout of British Caledonian Airways in the 1980s the McDonnell Douglas DC-10 and Airbus A320. In the late 1990s British Airways placed its own first direct Airbus order, for over 100 A320/A319s to replace its own aging fleet of Boeing 737s. In September 2007 BA placed its first order for longhaul Airbus jets, 12 Airbus A380s with 7 options.


          BA was one of only two operators of the supersonic Aerospatiale-BAC Concorde supersonic airliner, (the other being the state-owned Air France) with a daily service between Heathrow and New York JFK (although the original service was from London to Bahrain). Initially, Concorde was a financial burden, placed on the national carrier by the government, and attracted criticism from the press as a white elephant. However Lord King recognised the charismatic importance of Concorde to British Airways. BA used Concorde to win business customers, guaranteeing a certain number of Concorde upgrades in return for corporate accounts with the airline - a key factor in winning business from transatlantic competitors.


          With the Paris Crash in 2000, the September 11, 2001 attacks and escalating maintenance costs, the future of Concorde was limited despite the expensive modifications after the crash. It was announced (on 10 April 2003) that, after 24 October 2003, they would cease scheduled services with Concorde, due to depressed passenger numbers. The last day of its Saturday-only London Heathrow to Barbados Concorde flight was on 30 August 2003. The airline still owns 8 Concordes which are on long term loan to museums in the UK, U.S. and Barbados.


          The British Airways fleet includes the following aircraft as of September 2007:


          
            
              
                British Airways Fleet
              

              
                	Aircraft

                	Total

                	Passengers

                (First/Business/Premium Economy/Economy)

                	Routes

                	Notes
              


              
                	Airbus A319-100

                	33

                	132

                	LHR to Europe and UK

                	Some moving to LGW from Autumn 2008

                pending delivery of new Airbus A320
              


              
                	Airbus A320

                	26

                (8 orders)

                	149

                150

                156

                	LHR to Europe and UK

                	
              


              
                	Airbus A321

                	11

                (1 orders)

                	194

                	LHR to Europe and UK

                	
              


              
                	Airbus A380-800

                	(12 orders)

                (7 options)

                	-

                	-

                	Entry into service: 2012
              


              
                	Boeing 737-300

                	5

                	126

                	LGW to Europe and UK

                	Exit from service: 2009

                Replacement aircraft: Airbus A319
              


              
                	Boeing 737-400

                	19

                	147

                	LGW to Europe and UK

                	
              


              
                	Boeing 737-500

                	9

                	110

                	LGW to Europe and UK

                	Exit from service: 2009

                Replacement aircraft: Airbus A319
              


              
                	Boeing 747-400

                	57

                	291 (14/70/30/177)

                299 (14/70/30/185)

                337 (14/52/36/235)

                351 (14/38/36/263)

                	LHR to Africa, Asia, Australasia, Caribbean, North America and South America

                	BA has the largest fleet of -400 series 747s in the world.
              


              
                	Boeing 757-200

                	13

                	180

                	LHR to Europe and UK

                	6 aircraft will transferred to ' OpenSkies' subsidary by end of 2009
              


              
                	Boeing 767-300ER

                	21

                	173 (-/24/24/125)

                252 (252)

                	LHR and MAN to Africa, Caribbean, Europe and North America

                	Exit from Service: from 2010

                Replacement aircraft: Boeing 787
              


              
                	Boeing 777-200

                	3

                	229 (14/48/40/127)

                	LHR to Africa, Asia and North America

                	
              


              
                	Boeing 777-200ER

                	40

                (4 orders)

                (4 options)

                	280 (-/40/24/216)

                224 (14/48/40/122)

                290 (-/38/40/212)

                	LGW and LHR to Africa, Asia, Australasia, Caribbean and North America

                	Mix of Rolls Royce (RR) and General Electric (GE) powerplants
              


              
                	Boeing 787-8

                	(8 orders)

                (16 options, 10 rights, for 787 family)

                	

                	

                	Rolls Royce (RR) Trent 1000 powerplants

                Entry into service: 2010

                Replaces 767-300ER
              


              
                	Boeing 787-9

                	(16 orders)

                (16 options, 10 rights, for 787 family)

                	

                	

                	Rolls Royce (RR) Trent 1000 powerplants

                Entry into service: 2010

                Replaces 767-300ER
              

            

          


          Details of the fleet of British Airways subsidiary BA CityFlyer can be found in the related article. Details of the fleets of British Airways' franchises which use the British Airways name and logo can be found on articles: Loganair (until October 2008), Sun Air, Comair and GB Airways (until March 2008). In March 2007, the average age of British Airways fleet was 9.8 years.


          British Airways offers either three or four classes of service on their long haul international routes. World Traveller (Economy Class), World Traveller Plus (Premium Economy) and Club World (Business Class) always feature. All Boeing 747 aircraft and most Boeing 777 aircraft are also fitted with FIRST (First Class).


          


          Aircraft operated


          The airline has operated the following aircraft (with in-service date):


          
            	1974 - BAC One-Eleven


            	1974 - Boeing 707-436


            	1974 - Boeing 747-136


            	1974 - Hawker Siddeley Trident


            	1974 - Lockheed Tristar 1


            	1974 - Vickers VC10


            	1974 - Vickers Viscount


            	1976 - Arospatiale-BAC Concorde


            	1977 - Boeing 747-236


            	1980 - Boeing 737-236


            	1980 - Lockheed Tristar 500


            	1983 - Boeing 757-236


            	1988 - Douglas DC-10-30


            	1988 - Airbus A320-100


            	1989 - Boeing 747-400


            	1990 - Boeing 767-336


            	1991 - Boeing 737-436


            	1997 - Boeing 777-200


            	1999 - Airbus A319


            	2000 - Boeing 737-536


            	2001 - Boeing 737-336


            	2002 - Airbus A320-200


            	2004 - Airbus A321

          


          


          Future


          British Airways has 32 outstanding options with Airbus, which may be taken as any member of the A320 family. Secured delivery positions on 10 Boeing 777 aircraft are held.


          On 18 May 2007, BA announced that it has placed a firm order with Airbus for eight new A320 aircraft. The new aircraft are due for delivery from 2008. They will be delivered to LHR displacing A319s to LGW which in turn will replace elderly Boeing 737-300/500, the leases on which expire at this time. aircraft


          On 27 March 2007, British Airways placed a firm order for four 777-200ER aircraft with an option for four more, with the order totalling more than US$800 million at list price. The company has stated that these are for fleet expansion. BA's first batch of 777 were fitted with General Electric GE90 engines, but BA switched to Rolls Royce Trent 800s for the most recent 16 aircraft. This has been continued with the most recent 4 orders as Trent 800 engines were selected as the engine choice.


          On 27 September 2007, BA announced their biggest order since 1998 by ordering 36 new long haul aircraft. The company ordered 12 A380s with options on a further 7, and 24 Boeing 787s with options on a further 18. Rolls Royce Trent engines were selected for both orders with Trent 900s powering the A380s and Trent 1000s powering the 787s. The new aircraft will be delivered between 2010 and 2014. The Boeing 787s will replace 14 of British Airways' Boeing 767 fleet and the Airbus A380s will replace 20 of BA's oldest Boeing 747-400s and will most likely be used to increase capacity on routes to Bangkok, Capetown, Hong Kong, Johannesburg, Singapore, and Sydney from London Heathrow.


          BA's next order is expected to occur sometime in 2008 or 2009. This order will be for the replacement of their 37 remaining 747-400s. The candidate aircraft are the Airbus A350 XWB, The prospective Boeing 787-10 and Boeing 777-300ER.


          Tail fins
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          Since its formation in 1974, though to a limited extent until all aircraft were repainted, British Airways aeroplanes carried a Union Flag scheme painted on their tail fins. The original predominantly red tail scheme was changed with the launch of a new livery designed by the New York design agency, Landor Associates. The new tail was predominantly dark blue and carried the British Airways Coat of Arms. On 10 June 1997 they began to be repainted (and the planes re-named) with abstract world images, Delft pottery or Chinese calligraphy for example, relating to countries they fly to. This caused problems with air traffic control: previously controllers had been able to tell pilots to follow a BA plane, but because they were each painted in different colours they were harder to identify.


          At a British Airways launch party in London Margaret Thatcher famously covered the tail fin of a model aircraft with the new "world art" design using her handkerchief. She slated it, claiming they made it look like a third world airline. "We fly the British flag, not these awful things."


          On 6 June 1999, BA chief executive Bob Ayling announced that all BA planes would be repainted with the Chatham Dockyard Union Flag, based on a design first used on Concorde.


          


          Cabins


          


          United Kingdom internal flights


          UK Domestic seat pitch is 31" on all aircraft and the seats are in a one-class configuration. Food on these services depends on the destination and time of day. On all UK Domestic services, a breakfast meal is served before 10am and after 10am there is a drinks service. There is a salad service on flights from Scotland to London.


          Business UK has exactly the same service (same cabin) as UK Domestic, with a fully flexible ticket and lounge access.


          


          Europe


          Euro Traveller seat pitch is 31", except on Boeing 757 aircraft where it is 32" and Airbus A321 aircraft where it is 30". Food on board depends on the destination "band" (e.g. Band 1 to Paris, Band 3 to Rome, Band 4 to Athens). In-flight entertainment is offered on band 4 flights on aircraft with suitable equipment.


          Club Europe Club Europe is the business class product of British Airways, offered on all shorthaul routes. Passengers have access to business lounges at most airports and are also served a full English breakfast in the mornings and afternoon tea later in the day. Seat pitch is 34".


          


          International outside Europe


          FIRST is the long haul first class product on British Airways and is offered only on BA's Boeing 777 and Boeing 747 aircraft. In it are thirteen or fourteen private "demi-cabins" with 6' 6" beds, in-seat power for laptops, personal phones, and entertainment facilities. Meals are available on demand. BA offers dedicated check-in facilities at some airports.


          Club World is the longhaul business class product of British Airways. Passengers have access to business lounges at most airports. On 13 November 2006, British Airways launched a new Club World service, offering larger seats and a service revamp. The service offers a 6' 6" 20" wide flat bed with 24 seats on the 767-300ER, either 40 or 48 seats on the 777-200, and, since 2007 either 52 or 70 seats on the 747-400. British Airways is one of the few airlines to offer a fully flat bed in business class as well as first class.


          World Traveller and World Traveller Plus are the two main economy classes offered internationally on British Airways. World Traveller is standard economy and offers a 31" seat pitch. World Traveller Plus is premium economy and, in comparison to World Traveller, offers a better (38") seat pitch, fewer seats abreast, and in-seat laptop power.


          


          Special Cabin Configuration


          In 2001, British Airways became the first carrier to introduce a 10 abreast economy class configuration on the Boeing 777, an aircraft which had been designed for 9 abreast seating. This utilised specially built narrow seats, and narrow aisles, and was applied to 3 GE engined 777-236ER (G-VIIO / MSN 29320, G-VIIP / MSN 29321 and G-VIIR / MSN 29322) used predominantly on Caribbean routes, but sometimes flown to and from Florida. Since BA piloted this development, the configuration has been emulated by Emirates Airline and China Southern.


          


          Operations


          British Airways is held in high standing internationally. Accordingly BA's major strategic and selection decisions are watched by competitors, and often mirrored by the industry. BA gains benefit from this: for example, the September 2007 order of 12 Airbus A380s were thought to have been sold at a 50% discount from list in view of the potential "landslide" impact on other potential purchasers.


          BA is based at London Heathrow Airport in London, England. It also has a presence at Gatwick and previously had a significant hub at Manchester International Airport, but this was much reduced in 2007 after the sale of BA Connect, in common with operations from other UK airports. BA has succeeded in dominating Heathrow to the point that the airport is commonly referred to as Fortress Heathrow within both the airline and its competitors.


          As an incumbent airline, BA had grandfather rights to around 36% of takeoff and landing slots at Heathrow, many of which are used for the lucrative trans-Atlantic market. Some competitors, such as Virgin Atlantic and bmi, assert that this stifles competition and some political think-tanks recommend an auction of slots. In recent years British Airways has been buying slots from other airlines including United Airlines, bmi, Brussels Airlines, GB Airways and Swiss International Air Lines, and now owns about 40% of slots at Heathrow.


          Although British Airways describes itself as the 'National Carrier of the United Kingdom', it does not have a presence in Wales and services to all airports 'north of Watford' were severely truncated in March 2007. BA aims to fly UK passengers through its congested Heathrow and Gatwick hubs. However, this policy is now being successfully countered by foreign carriers such as Emirates, who fly direct from several UK provincial airports to Dubai, Abu Dhabi etc and onwards from those hubs to Asia and Australasia.
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          Traditionally viewed as a full fare airline, BA operations in some ways resemble those of a budget airline; notably in the February 2007 decision to charge up to 240 for a second piece of hold luggage.


          BA CityFlyer is a subsidiary with Avro RJ100 aircraft based in Edinburgh, but operating mainly from London City Airport. BA CityFlyer operates around 250 flights per week at London City Airport.


          In March 2008, BA will move most of its Heathrow operation to the new Terminal 5. A large majority of the move will happen during the night on 26 March, when one of the runways at Heathrow will be closed to enable trucks and staff to move almost the entire T1 operation, short-haul T4 operation, and all T3 operations not using Boeing 757 aircraft. In April, T4 long-haul services will move to T5 except for Australian services, which will move to the newly allocated Oneworld terminal at T3 in October. The remaining T1 services will move to T3 in June.


          


          Subsidiaries and franchisees


          


          Subsidiaries


          
            	BA CityFlyer


            	OpenSkies

          


          British Airways is the full owner of Airways Aero Associations Limited, which operates the British Airways flying club and runs its own aerodrome under the British Airways brand at Wycombe Air Park, High Wycombe. With the creation of Open Skies between Europe and the United States in March of 2008, British Airways will begin a subsidiary airline called, OpenSkies (previously codenamed "Project Lauren"). It plans to offer business and economy flights from continental Europe to New York. The airline plans to start operations in June 2008.


          


          Franchisees


          
            	Comair, South Africa, franchisee since 1996.


            	GB Airways, UK, franchisee since 1 February 1995 until 30 March 2008.


            	Loganair, UK, franchisee since July 1994 until 25 October 2008.


            	Sun Air, Denmark, franchisee since 1 August 1996.

          


          


          Shareholdings


          BA owns a 10% stake in Spanish airline Iberia. It raised its stake in Iberia from 9% to 10% by purchasing American Airlines' remaining shares. This 10% stake gives British Airways the right to appoint two board members.


          It obtained a 15% stake in FlyBe when it sold its regional UK operation BA Connect to FlyBe in March 2007.


          It owns a 10% stake in Eurostar (U.K.) Ltd. as part of the InterCapital and Regional Rail alliance that also includes SNCF, SNCB and National Express Group. Eurostar (U.K.) is the UK arm of Eurostar, the cross-Channel rail operator.


          


          Cargo


          BA is, through its subsidiary British Airways World Cargo, the world's twelfth-largest cargo airline based on total freight tonne-kilometers flown. BA World Cargo has global reach through the British Airways scheduled network. In addition to the main fleet, BA World Cargo wet lease three Boeing 747-400F dedicated freighter aircraft from Global Supply Systems on a multi-year basis, as well as utilising space on dedicated freighters operated by other carriers on European services. Dedicated freighter services allow the airline to serve airports not connected to the scheduled network, such as London Stansted, Glasgow Prestwick, Frankfurt-Hahn, Vitoria and Seoul.


          British Airways opened its 250m World Cargo centre, Ascentis, at Heathrow in 1999. As an advanced automated freight handling centre, it can handle unusual and premium cargo, and fresh produce, of which it handles over 80,000 tons per year. BA World Cargo also handles freight at London's Gatwick and Stansted airports, and, through its partner British Airways Regional Cargo, at all of the main regional airports throughout the UK. On July 3, 2007 BA World Cargo announced it would launch new services to Jinnah International Airport, Karachi and Allama Iqbal International Airport, Lahore in Pakistan using Boeing 727s via Bahrain.


          


          Loyalty Programs


          


          


          Executive Club


          The Executive Club is British Airways' main frequent flyer programme. It is part of the network of frequent flyer programs in the Oneworld alliance. The Executive Club has three tiers of membership: Blue, Silver, Gold. The benefits of the Silver and Gold cards include access to airport lounges and dedicated reservation lines. Unlike most airlines' frequent flyer programs, the Executive Club keeps separate account of the redeemable BA Miles and the loyalty Tier Points. Flying in higher Classes of Service, i.e. Premium Economy, Business or First, will earn both BA Miles and Tier Points, whereas Tier Points can only be earned for "Eligible Flights". A Full Fare Economy (Y/B/H) fare or any premium cabin fare will be considered as eligible flight. Discounted economy fares will only earn 25% BA Miles and no tier points. Membership of the Executive Club will be extended annually upon attaining the relevant number of Tier Points. For instance, to maintain the Silver Executive Club will require 4 Premium Economy Returns between the UK and the US Eastern Seaboard.


          


          Premier


          In addition to the Executive Club, British Airways operates an invitation-only Premier program.


          


          Incidents and accidents


          



          
            	On 10 September 1976 a Trident 3B on British Airways Flight 476, flying from London Heathrow to Istanbul, collided in mid-air with a Inex Adria DC9-32 near Zagreb, Croatia, resulting in the 1976 Zagreb mid-air collision. All 54 passengers and 9 crew members on the BA aircraft died.


            	On 24 June 1982, Flight 9, a Boeing 747-200, G-BDXH, City of Edinburgh flew through a cloud of volcanic ash and dust from the eruption of Mount Galunggung, causing extensive damage to the aircraft, including the failure of all four engines. The aircraft managed to glide out of the dust cloud and restart all of its engines, allowing it to make an emergency landing at Jakarta. No-one was injured.


            	On 10 June 1990, Flight 5390, a BAC 1-11 flight between Birmingham and Mlaga, suffered a windscreen blowout due to the fitting of incorrect bolts two days previously. The Captain suffered minor injuries despite being partially sucked out of the aircraft but the co-pilot landed the plane safely at Southampton Airport.


            	On 2 August 1990, Flight 149 landed at Kuwait International Airport four hours after the Iraqi invasion of Kuwait, leading to the capture of the passengers and crew, and the destruction of the aircraft.


            	On 29 December 2000, Flight 2069 from London Gatwick Airport to Nairobi experienced a hijack attempt whilst flying over Sudan. A Kenyan student with a mental illness burst into the cockpit of the Boeing 747. As three crew fought to restrain the man, the auto-pilot became disengaged and the jet dropped 10,000 feet with 398 passengers on board. However, with the help of a couple of passengers, the pilots recovered the aircraft, successfully restrained the Kenyan with handcuffs and the plane landed safely.


            	On 19 February 2005, the No. 2 engine of a Boeing 747-400 G-BNLG surged and suffered internal damage just after take off from Los Angeles on a flight to London Heathrow with 16 crew and 351 passengers on board. The crew shut the engine down and continued the climb and continued the flight, in line with BA's standard operating procedures for 4 engined aircraft. Because it was unable to attain normal cruising speeds and altitudes, the aircraft diverted to Manchester, England. The United States Federal Aviation Administration had been critical of the Captain's decision and accused BA of operating the aircraft in an unairworthy condition. In June 2006 the UK Air Accidents Investigation Branch recommended that the UK and US authorities review the policy on flight continuation and give clear guidance. This has not happened but the FAA have accepted the United Kingdom Civil Aviation Authoritys determination that the aircraft was not unairworthy.


            	On 10 August 2006 the airline cancelled a large number of its flights to and from London Heathrow Airport due to a foiled terrorist plot to destroy jet airliners travelling from the United Kingdom to the United States. British Airways was one of those airlines that was targeted by the terrorists. Two days later on 12 August 2006 the owner and operator of London Heathrow, BAA ordered airlines using the airport to make a 30% reduction in departing passenger flights (something BA was already having to do as passengers missed flights due to the extra time it took to clear security), to help reduce delays and cancellations. BA would later say the disruption cost it 40 million and forced it to cancel 1,280 flights between 10 and 17 August.


            	On 17 January 2008 an incident occured involving a British Airways Boeing 777 flight number BA038 from Beijing to London. The plane landed short of the south runway, four people suffered minor injuries.

          


          http://www.timesonline.co.uk/tol/news/uk/article3204607.ece Heathrow closed after aircraft lands short of runway]</ref>


          


          Controversies


          
            	In October 2006, the British Airways cross controversy was a dispute over the right of a Christian check-in worker to wear a visible symbol of faith.


            	In November 2006, it was revealed that British Airways has a policy of not seating adult male passengers next to unaccompanied children, even if the child's parents are elsewhere on the plane. This led to accusations that the airline considers all men to be potential paedophiles.


            	British Airways was announced by the Association of European Airlines as having lost the most luggage in 2006 compared to other major European airlines. For every 1000 passengers carried, it lost 23 bags, 46% more than the average.


            	In April 2007, British Airways showed a version of Casino Royale. with footage of Richard Branson removed and obscured a tail fin of a Virgin aircraft. A representative of EON Productions, producer of most of the Bond films, said Barbara Broccoli considered removing BA from their list of suppliers. It was not the first time that BA had shown edited inflight movies with rivals removed from them.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/British_Airways"
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          The British Empire was the largest empire in history and for a time was the foremost global power. It was a product of the European age of discovery, which began with the maritime explorations of the 15th century, that sparked the era of the European colonial empires.


          By 1921, the British Empire held sway over a population of about 458 million people, approximately one-quarter of the world's population. It covered about 36.6 million km (14.2 million square miles), about a quarter of Earth's total land area. As a result, its legacy is widespread, in legal and governmental systems, economic practice, militarily, educational systems, sports, and in the global spread of the English language. At the peak of its power, it was often said that " the sun never sets on the British Empire" because its span across the globe ensured that the sun was always shining on at least one of its numerous colonies or subject nations.


          During the five decades following World War II, most of the territories of the Empire became independent. Many went on to join the Commonwealth of Nations, a free association of independent states.


          


          Origins of the British Empire (14971583)


          The foundations of the British Empire were laid at a time before Britain existed as a single political entity, when England and Scotland were separate kingdoms. In 1496, King Henry VII of England, following the successes of Portugal and Spain in overseas exploration, commissioned John Cabot to lead a voyage to discover a route to Asia via the North Atlantic. Cabot sailed in 1497, and though he successfully made landfall on the coast of Canada (mistakenly believing, like Christopher Columbus five years earlier, that he had reached Asia), no attempt at establishing a colony was made, and the voyage was unprofitable. Cabot led another voyage to the Americas the following year but nothing was heard from his ships again. In 1551, the Company of Merchant Adventurers, later renamed the Muscovy Company, was founded by Richard Chancellor and others, to open trade with Russia and probe the Northeast Passage to China.


          Enmity and rivalry between Catholic Spain and Protestant England during the Anglo-Spanish Wars led to the Crown sanctioning English privateers such as John Hawkins and Sir Francis Drake to engage in piratical attacks on Spanish ports in the Americas and shipping that was returning across the Atlantic, laden with treasure from the New World. At the same time, influential writers such as Richard Hakluyt and John Dee (who was the first to use the term "British Empire") were beginning to press for the establishment of England's own empire, to rival those of Spain and Portugal. By this time, Spain was firmly entrenched in the Americas, Portugal had established a string of trading posts and forts from the coasts of Africa and Brazil to China, and France had begun to settle the Saint Lawrence River, later to become New France.


          


          Plantations of Ireland


          Though a relative latecomer to overseas colonisation in comparison to Spain and Portugal, England had been engaged in a form of domestic colonisation in Ireland that had begun during Norman times and accelerated with the Tudor re-conquest of Ireland and Cromwellian conquest. The Plantations of Ireland, run by English colonists, were a precursor to the overseas Empire, and several people involved in these projects also had a hand in the early colonisation of North America, particularly a group known as the "West Country men", which included Sir Humphrey Gilbert, Sir Walter Raleigh, Sir Francis Drake, Sir John Hawkins, Sir Richard Grenville and Sir Ralph Lane. After the Cromwellian conquest of Ireland, Irish Catholics were dispossessed of their land, and replaced with a Protestant landowning class from England and Scotland. The new Protestant ruling class was known as the Protestant Ascendancy. Catholics and, to a lesser extent, Presbyterians were discriminated against under the Penal Laws.


          [bookmark: .22First_British_Empire.22_.281583.E2.80.931783.29]


          "First British Empire" (15831783)
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          In 1578 Sir Humphrey Gilbert was granted a patent by Queen Elizabeth for discovery and overseas exploration, and set sail for the West Indies with the intention of first engaging in piracy and on the return voyage, establishing a colony in North America. The expedition failed at the outset due to bad weather. In 1583 Gilbert embarked on a second attempt, on this occasion to the island of Newfoundland where he formally claimed for England the harbour of St. John's, though no settlers were left behind. Gilbert did not survive the return journey to England, and was succeeded by his half-brother, Walter Raleigh, who was granted his own patent by Elizabeth in 1584, in the same year founding the colony of Roanoke on the coast of present-day North Carolina. The colony did not survive due to lack of supplies.


          In 1603, King James VI of Scotland succeeded to the English throne and in 1604 negotiated the Treaty of London, ending hostilities with Spain. Now at peace with its main rival, English attention shifted from preying on other nations' colonial infrastructure to the business of establishing its own overseas colonies. Although its beginnings were hit-and-miss, the British Empire began to take shape during the early 17th century, with the English settlement of North America and the smaller islands of the Caribbean, and the establishment of a private company, the English East India Company, to trade with Asia. This period, until the loss of the Thirteen Colonies after the United States Declaration of Independence towards the end of the 18th century, has subsequently been referred to as the "First British Empire".


          


          The Americas
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          The Caribbean initially provided England's most important and lucrative colonies, but not before several attempts at colonisation failed. An attempt to establish a colony in Guiana in 1604 lasted only two years, and failed in its main objective to find gold deposits. Colonies in St Lucia (1605) and Grenada (1609) also rapidly folded, but settlements were successfully established in St. Kitts (1624), Barbados (1627) and Nevis (1628). The colonies soon adopted the system of sugar plantations successfully used by the Portuguese in Brazil, which depended on slave labour, andat firstDutch ships, to sell the slaves and buy the sugar. To ensure the increasingly healthy profits of this trade remained in English hands, Parliament decreed in 1651 that only English ships would be able to ply their trade in English colonies. This led to hostilities with the United Dutch Provincesa series of Anglo-Dutch Warswhich would eventually strengthen England's position in the Americas at the expense of the Dutch. In 1655 England annexed the island of Jamaica from the Spanish, and in 1666 succeeded in colonising the Bahamas.


          England's first permanent overseas settlement was founded in 1607 in Jamestown, led by Captain John Smith and managed by the Virginia Company, an offshoot of which established a colony on Bermuda, which had been discovered in 1609. The Company's charter was revoked in 1624 and direct control was assumed by the crown, thereby founding the Colony of Virginia. The Newfoundland Company was created in 1610 with the aim of creating a permanent settlement on Newfoundland, but was largely unsuccessful. In 1620, Plymouth was founded as a haven for puritan religious separatists, later known as the Pilgrims. Fleeing from religious persecution would become the motive of many English would-be colonists to risk the arduous trans-Atlantic voyage: Maryland was founded as a haven for Roman Catholics (1634), Rhode Island (1636) as a colony tolerant of all religions and Connecticut (1639) for congregationalists. The Province of Carolina was founded in 1663. In 1664, England gained control of the Dutch colony of New Amsterdam (renamed New York) via negotiations following the Second Anglo-Dutch War. In 1681, the colony of Pennsylvania was founded by William Penn.


          In 1695 the Scottish parliament granted a charter to the Company of Scotland, which proceeded in 1698 to establish a settlement on the isthmus of Panama, with a view to building a canal there. Besieged by neighbouring Spanish colonists of New Granada, as well as by malaria, the colony was abandoned two years later. The Darien scheme was a financial disaster for Scotland as a quarter of Scottish capital was lost in the enterprise. This episode is viewed as a major factor in persuading the Scottish Parliament to accept the terms of the Treaty of Union 1707 as the new Kingdom of Great Britain would take responsibility for some of Scotland's debts.


          The American colonies, which provided tobacco, cotton, and rice in the south and naval materiel and furs in the north, were less financially successful than those of the Caribbean, but had large areas of good agricultural land and attracted far larger numbers of English emigrants who were also more favorable of temperate climates.
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          From the outset, slavery was a vital economic component of the British Empire in the Americas. Until the abolition of the slave trade in 1807, Britain was responsible for the transportation of 3.5 million African slaves to the Americas, a third of all slaves transported across the Atlantic. To facilitate this trade, forts were established on the coast of West Africa, such as James Island, Accra and Bunce Island. In the British Caribbean, the percentage of the population comprising blacks rose from 25% in 1650 to around 80% in 1780, and in the Thirteen Colonies from 10% to 40% over the same period (the majority in the south). For the slave traders, the trade was extremely profitable, and became a major economic mainstay for such cities as Bristol and Liverpool, which formed the third corner of the so-called triangular trade with Africa and the Americas. However, for the transportees, harsh and unhygienic conditions on the slaving ships and poor diets meant that the average mortality rate during the middle passage was one in seven. The profits of the slave trade and of West Indian plantations amounted to 5% of the British economy at the time of the Industrial Revolution.


          


          Asia


          At the end of the 16th century, England and the Netherlands began to challenge Portugal's monopoly of trade with Asia, forming private joint-stock companies to finance the voyagesthe English (later British) and Dutch East India Companies, chartered in 1600 and 1602 respectively. The primary aim of these companies was to tap into the lucrative spice trade, and focussed their efforts on the source, the Indonesian archipelago, and an important hub in the trade network, India. The proximity of London and Amsterdam and rivalry between England and the Netherlands inevitably led to conflict between the two companies, with the Dutch gaining the upper hand in the Moluccas (previously a Portuguese stronghold) after the withdrawal of the English in 1622, and the English enjoying more success in India, at Surat, after the establishment of a factory in 1613. Though England would ultimately eclipse the Netherlands as a colonial power, in the short term the Netherlands's more advanced financial system and the three Anglo-Dutch Wars of the 17th century left it with a stronger position in Asia. Hostilities ceased after the Glorious Revolution of 1688 when the Dutch William of Orange ascended the English throne, bringing peace between the Netherlands and England. A deal between the two nations left the spice trade of the Indonesian archipelago to the Netherlands and the textiles industry of India to England, but textiles soon overtook spices in terms of profitability, and by 1720, in terms of sales, the English company had overtaken the Dutch. The English East India Company shifted its focus from Surata hub of the spice trade networkto Fort St George (later to become Madras), Bombay (ceded by the Portuguese to Charles II of England in 1661 as dowry for Catherine de Braganza) and Sutanuti (which would merge with two other villages to form Calcutta).


          


          Global struggles with France


          Peace between England and the Netherlands in 1688 meant that the two countries entered the Nine Years' War as allies, but the conflictwaged in Europe and overseas between France, Spain and the Anglo-Dutch allianceleft the English a stronger colonial power than the Dutch, who were forced to devote a larger proportion of their military budget on the costly land war in Europe. The 18th century would see England (after 1707, Britain) rise to be the world's dominant colonial power, and France becoming its main rival on the imperial stage.


          The death of Charles II of Spain in 1700 and his bequeathal of Spain and its colonial empire to Philippe of Anjou, a grandson of the King of France, raised the prospect of the unification of France, Spain and their respective colonies, an unacceptable state of affairs for Britain and the other powers of Europe. In 1701, Britain, Portugal and the Netherlands sided with the Holy Roman Empire against Spain and France in the War of the Spanish Succession. The conflict, which France and Spain were to lose, lasted until 1714. At the concluding peace Treaty of Utrecht, Philip renounced his and his descendents' right to the French throne. Spain lost its empire in Europe, and though it kept its empire in the Americas and the Philippines, it was irreversibly weakened as a power. The British Empire was territorially enlarged: from France, Britain gained Newfoundland and Acadia, and from Spain, Gibraltar and Minorca. Gibraltar, which is still a British overseas territory to this day, became a critical naval base and allowed Britain to control the Atlantic entry and exit point to the Mediterranean. Minorca was returned to Spain at the Treaty of Amiens in 1802, after changing hands twice. Spain also ceded the rights to the lucrative asiento (permission to sell slaves in Spanish America) to Britain.


          The Seven Years' War, which began in 1756, was the first war waged on a global scale, fought in Europe, India, North America, the Caribbean, the Philippines and coastal Africa. The signing of the Treaty of Paris (1763) had important consequences for Britain and its empire. In North America, France's future as a colonial power there was effectively ended with the ceding of New France to Britain (leaving a sizeable French-speaking population under British control) and Louisiana to Spain. Spain ceded Florida to Britain. In India, the Carnatic War had left France still in control of its enclaves but with military restrictions and an obligation to support British client states, effectively leaving the future of India to Britain. The British victory over France in the Seven Years' War therefore left Britain as the world's dominant colonial power.


          


          Rise of the "Second British Empire" (17831815)


          


          Loss of the Thirteen Colonies
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          During the 1760s and 1770s, relations between the Thirteen Colonies and Britain became increasingly strained, primarily because of resentment of the British Parliament's ability to tax American colonists without their consent. Disagreement turned to violence and in 1775 the American Revolutionary War began. The following year, the colonists declared the independence of the United States and, with economical and naval assistance from France, would go on to win the war in 1783.


          The loss of the United States, at the time Britain's most populous colony, is seen by historians as the event defining the transition between the "first" and "second" empires, in which Britain shifted its attention away from the Americas to Asia, the Pacific and later Africa. Adam Smith's Wealth of Nations, published in 1776, had argued that colonies were redundant, and that free trade should replace the old mercantilist policies that had characterised the first period of colonial expansion, dating back to the protectionism of Spain and Portugal. The growth of trade between the newly independent United States and Britain after 1783 confirmed Smith's view that political control was not necessary for economic success.


          Events in America influenced British policy in Canada, which had seen a large influx of loyalists during the Revolutionary War. The Constitutional Act of 1791 created the provinces of Upper Canada (mainly English-speaking) and Lower Canada (mainly French-speaking) to defuse tensions between the two communities, and implemented governmental systems similar to those employed in Britain, with the intention of asserting imperial authority and not allowing the sort of popular control of government that was perceived to have led to the American Revolution. The future of British North America was briefly threatened during the War of 1812, in which the United States unsuccessfully attempted to extend its border northwards. This was the last time that Britain and America went to war. The last major territorial dispute between the two countries, the Oregon boundary dispute, was settled peacefully in 1846.


          


          Company rule in India
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          During its first century of operation, the focus of the East India Company had been trade, not the building of an empire in India. Indeed, the Company was no match for the powerful Mughal Empire, which had granted the Company trading rights in 1617. Company interests turned from trade to territory during the 18th century as the Mughal Empire declined in power and the British East India Company struggled with its French counterpart, the La Compagnie franaise des Indes orientales, during the Carnatic Wars of the 1740s and 1750s. The Battle of Plassey, which saw the British, led by Robert Clive, defeat the French and their Indian allies, left the Company in control of Bengal and a major military and political power in India. In the following decades it gradually increased the size of the territories under its control, either ruling directly or indirectly via local puppet rulers under the threat of force of the Indian Army, 80% of which was composed of native Indian sepoys.


          


          Convicts and Empire


          Since 1718, transportation to the American colonies had been a penalty for various criminal offences in Britain, with approximately one thousand convicts transported per year across the Atlantic. Forced to find an alternative location after the loss of the Thirteen Colonies in 1783, the British government turned to the newly discovered land of New Holland, later renamed Australia.


          In 1770, James Cook had discovered the eastern coast of Australia whilst on a scientific voyage to the South Pacific. In 1778, Joseph Banks, Cook's botanist on the voyage, presented evidence to the government on the suitability of Botany Bay for the establishment of a penal settlement, and in 1787 the first shipment of convicts set sail, arriving in 1788. Matthew Flinders proved New Holland and New South Wales to be a single land mass by completing a circumnavigation of it in 1803. In 1826, Australia was formally claimed for the United Kingdom with the establishment of a military base, soon followed by a colony in 1829. The colonies later became self-governing colonies and became profitable exporters of wool and gold.


          


          Abolition of slavery


          Under increasing pressure from the abolitionist movement, the United Kingdom outlawed the slave trade (1807) and soon began enforcing this principle on other nations. By the mid-19th century the United Kingdom had largely eradicated the world slave trade. An act making not just the slave trade but slavery itself illegal was passed in 1833 and became law on August 1, 1834.
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          War with Napoleonic France


          Britain was challenged again by France under Napoleon, in a struggle that, unlike previous wars, represented a contest of ideologies between the two nations. It was not only Britain's position on the world stage that was threatened: Napoleon threatened invasion of Britain itself, and with it, a fate similar to the countries of continental Europe that his armies had overrun. The Napoleonic Wars were therefore ones that Britain invested large amounts of capital and resources to win. French ports were blockaded by the Royal Navy, which won a decisive victory over the French fleet at Trafalgar in 1805. Overseas colonies were attacked and occupied, including those of the Netherlands, which was annexed by Napoleon in 1810. France was finally defeated by a coalition of European armies in 1815. Britain and its empire were again the beneficiaries of peace treaties: France ceded the Ionian Islands (including Corfu) and Malta (which it had occupied in 1797 and 1798 respectively), St Lucia and Mauritius; Spain ceded Trinidad and Tobago; the Netherlands Guyana and the Cape Colony. Britain returned Guadeloupe and Runion to France, and Java and Surinam to the Netherlands.


          


          Britain's "imperial century" (18151914)


          Between 1815 and 1914, a period referred to as Britain's "imperial century" by some historians, around 10 million square miles of territory and roughly 400 million people were added to the British Empire. Victory over Napoleon left Britain without any serious international rival, other than Russia in central Asia and, unchallenged at sea, Britain adopted the role of global policeman, a state of affairs later known as the Pax Britannica. Alongside the formal control it exerted over its own colonies, Britain's dominant position in world trade meant that it effectively controlled the economies of many nominally independent countries, such as in Latin America, China and Siam, which has been characterised by some historians as an "informal empire".
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          Asia


          Until its dissolution in 1858, the East India Company was key in the expansion of the British Empire in Asia. The Company's Army had first joined forces with the Royal Navy during the Seven Years' War, and the two continued to cooperate in arenas outside of India: the eviction of Napoleon from Egypt (1799), the capture of Java from the Netherlands (1811), the acquisition of Singapore (1819) and Malacca (1824) and the defeat of Burma (1826).


          From its base in India, the Company had also been engaged in an increasingly profitable opium export trade to China since the 1730s. This trade, technically illegal since it was outlawed by the Qing dynasty in 1729, helped reverse the trade imbalances resulting from the British imports of tea, which saw large outflows of silver from Britain to China. In 1839, the seizure by the Chinese authorities at Canton of 20,000 chests of opium sparked the First Opium War, and the seizure by Britain of the island of Hong Kong (then a minor outpost) as a base.


          The end of the Company was precipitated by a mutiny of sepoys against their British commanders over the rumoured introduction of rifle cartridges lubricated with animal fat. Use of the cartridges, which required biting open before use, would have been in violation of the religious beliefs of Hindus and Muslims (had the fat been that of cows or pigs, respectively). However, the Indian Rebellion of 1857 had causes that went beyond the introduction of bullets: at stake was Indian culture and religion, in the face of the steady encroachment of that of the British. The rebellion was suppressed by the British, but not before heavy loss of life on both sides. As a result of the war, the British government assumed direct control over India, ushering in the period known as the British Raj. The East India Company was dissolved the following year, in 1858.


          


          The Cape Colony


          The Dutch East India Company had founded the Cape Colony on the southern tip of Africa in 1652 as a way station for its ships travelling to and from its colonies in the East Indies. Britain formally acquired the colony, and its large Afrikaner (or Boer) population in 1806, having occupied it in 1795 after the Netherlands was invaded by France. British immigration began to rise after 1820, and pushed thousands of Boers, resentful of British rule, northwards to found the Transvaal and the Orange Free State during the Great Trek of the late 1830s and early 1840s.


          


          The Suez Canal


          In 1875, the Conservative government of Benjamin Disraeli bought the indebted Egyptian ruler Ismail's 44% shareholding in the Suez Canal for 4 million to secure control of this strategic waterway, a channel for shipping between the United Kingdom and India since its opening six years earlier under Emperor Napoleon III. Joint Anglo-French financial control over Egypt ended in outright British occupation in 1882.


          


          Scramble for Africa
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          In 1875 the two most important European holdings in Africa were French-controlled Algeria and the United Kingdom's Cape Colony. By 1914 only Ethiopia and the republic of Liberia remained outside formal European control. The transition from an "informal empire" of control through economic dominance to direct control took the form of a "scramble" for territory by the nations of Europe. The United Kingdom tried not to play a part in this early scramble, being more of a trading empire rather than a colonial empire; however, it soon became clear it had to gain its own African empire to maintain the balance of power.


          As French, Belgian and Portuguese activity in the lower Congo River region threatened to undermine orderly penetration of tropical Africa, the Berlin Conference of 188485 sought to regulate the competition between the powers by defining "effective occupation" as the criterion for international recognition of territorial claims, a formulation which necessitated routine recourse to armed force against indigenous states and peoples.


          The United Kingdom's 1882 military occupation of Egypt (itself triggered by concern over the Suez Canal) contributed to a preoccupation over securing control of the Nile valley, leading to the conquest of the neighbouring Sudan in 189698 and confrontation with a French military expedition at Fashoda (September 1898).


          In 1902 the United Kingdom completed its military occupation of the Transvaal and Free State by concluding a treaty with the two Boer Republics following the Second Boer War 1899-1902. The four colonies of Natal, Transvaal, Free State and Cape Province later merged in 1910 to form the Union of South Africa.


          Cecil Rhodes was the pioneer of British expansion north into Africa with his privately owned British South Africa Company. Rhodes expanded into the land north of South Africa and established Rhodesia. Rhodes' dream of a railway connecting Cape Town to Alexandria passing through a British Africa covering the continent is what led to his company's pressure on the government for further expansion into Africa.


          British gains in southern and East Africa prompted Rhodes and Alfred Milner, the United Kingdom's High Commissioner in South Africa, to urge a "Cape-to-Cairo" empire linking by rail the strategically important Canal to the mineral-rich South, though German occupation of Tanganyika prevented its realisation until the end of World War I. In 1903, the All Red Line telegraph system communicated with the major parts of the Empire.


          Paradoxically, the United Kingdom, the staunch advocate of free trade, emerged in 1914 with not only the largest overseas empire thanks to its long-standing presence in India, but also the greatest gains in the "scramble for Africa", reflecting its advantageous position at its inception. Between 1885 and 1914 the United Kingdom took nearly 30% of Africa's population under its control, compared to 15% for France, 9% for Germany, 7% for Belgium and 1% for Italy: Nigeria alone contributed fifteen million subjects, more than in the whole of French West Africa or the entire German colonial empire.


          


          Home rule in white-settler colonies


          The United Kingdom's empire had already begun its transformation into the modern Commonwealth with the extension of Dominion status to the already self-governing colonies of Canada (1867), Australia (1901), New Zealand (1907), Newfoundland (1907), and the newly created Union of South Africa (1910). Leaders of the new states joined with British statesmen in periodic Colonial (from 1907, Imperial) Conferences, the first of which was held in London in 1887.


          The foreign relations of the Dominions were still conducted through the Foreign Office of the United Kingdom: Canada created a Department of External Affairs in 1909, but diplomatic relations with other governments continued to be channelled through the Governors-General, Dominion High Commissioners in London (first appointed by Canada in 1880 and by Australia in 1910) and British legations abroad.


          But the Dominions did enjoy a substantial freedom in their adoption of foreign policy where this did not explicitly conflict with British interests: Canada's Liberal government negotiated a bilateral free-trade Reciprocity Agreement with the United States in 1911, but went down to defeat by the Conservative opposition.


          In defence, the Dominions' original treatment as part of a single imperial military and naval structure proved unsustainable as the United Kingdom faced new commitments in Europe and the challenge of an emerging German High Seas Fleet after 1900. In 1909 it was decided that the Dominions should have their own navies, reversing an 1887 agreement that the then Australasian colonies should contribute to the Royal Navy in return for the permanent stationing of a squadron in the region.


          


          World War I (19141918)


          Britain's declaration of war in 1914 on Germany and its allies, Austria-Hungary and the Ottoman Empire, also committed the colonies and Dominions, which provided invaluable military, financial and material support during the war. Soon after the outbreak of hostilities, Germany's overseas colonies in Africa were invaded and occupied, though German forces in German East Africa remained undefeated during the war. In the Pacific, Australia and New Zealand occupied German New Guinea and Samoa respectively. The contributions of Australian and New Zealand troops during the 1915 Battle of Gallipoli against the Ottoman Empire had a great impact on the national conscious at home, and marked a watershed in the transition of Australia and New Zealand from colonies to nations in their own right. The countries continue to commemorate this occasion on ANZAC Day. Canadians viewed the Battle of Vimy Ridge in a similar light. In 1917, the Imperial War Cabinet was set up, with representation from each of the Dominion Prime Ministers, to coordinate imperial policy. The first world war placed enormous financial strain on Britain and its empire with resources, cash and foreign assets being diverted for the war. In 1914 Britain had 750,000,000 invested in the United States, by 1918 much of this had been sold in order to pay for the war effort.


          


          Interwar period (19181939)
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          The aftermath of World War I saw the last major extension of British rule, with the United Kingdom gaining control through League of Nations Mandates in Palestine and Iraq after the collapse of the Ottoman Empire in the Middle East, as well as in the former German colonies of Tanganyika, South-West Africa (now Namibia) and New Guinea (the last two actually under South African and Australian rule respectively).


          The 1920s saw a rapid transformation of Dominion status. Although the Dominions had had no formal voice in declaring war in 1914, each was included separately among the signatories of the 1919 peace Treaty of Versailles, which had been negotiated by a British-led united Empire delegation. In 1922 Dominion reluctance to support British military action against Turkey influenced the United Kingdom's decision to seek a compromise settlement. The League of Nations deputed former German colonies to come under the control of the United Kingdom's colonies. For example, New Zealand took over the mandate of Western Samoa, Australia that of Rabual and South Africa that of German South-West Africa.


          Full Dominion independence was formalised in the 1931 Statute of Westminster: each Dominion was henceforth to be equal in status to the United Kingdom itself, free of British legislative interference and autonomous in international relations. The Dominions section created within the Colonial Office in 1907 was upgraded in 1925 to a separate Dominions Office and given its own Secretary of State in 1930.


          Canada led the way, becoming the first Dominion to conclude an international treaty entirely independently (1923) and obtaining the appointment (1928) of a British High Commissioner in Ottawa, thereby separating the administrative and diplomatic functions of the Governor-General and ending the latter's anomalous role as the representative of the head of state and of the British Government. Canada's first permanent diplomatic mission to a foreign country opened in Washington, DC, in 1927: Australia followed in 1940.


          Egypt, formally independent from 1922 but bound to the United Kingdom by treaty until 1936 (and under partial occupation until 1956) similarly severed all constitutional links with the United Kingdom. Iraq, which became a British Protectorate in 1922, also gained complete independence ten years later in 1932.


          


          The Irish Free State
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          Irish home rule was to be provided under the Home Rule Act 1914, but the onset of World War I delayed its implementation indefinitely. At Easter 1916 an unsuccessful armed uprising was staged in Dublin by a mixed group of nationalists and socialists. From 1919 the Irish Republican Army fought a guerrilla war to secede from the United Kingdom. This Anglo-Irish War ended in 1921 with a stalemate and the signing of the Anglo-Irish Treaty. The treaty confirmed the division of Ireland into two states. Most of the island (26 counties) became the Irish Free State, a dominion within the British Commonwealth. Meanwhile, the six counties in the north with a majority Protestant community remained a part of the United Kingdom as Northern Ireland. The Free State evolved into the Republic of Ireland, which withdrew from the Commonwealth when enacted in 1949.


          Ireland's Constitution claimed Northern Ireland as a part of the Republic until 1998. The issue of whether Northern Ireland should remain in the United Kingdom or join the Republic of Ireland has divided Northern Ireland's people and was a factor in a long and bloody conflict known as the Troubles. The Good Friday Agreement of 1998 brought about a ceasefire between most of the major organisations on both sides.


          


          Second World War


          see also: Allies of World War II


          The United Kingdom's declaration of hostilities against Germany in September 1939 did not automatically commit the Dominions. All except Ireland declared a state of hostility with Germany. The Irish Free State had negotiated the removal of the Royal Navy from the Treaty Ports the year before, and chose to remain legally neutral throughout the war. Australia entered the war as a British ally. Australian prime minister Robert Menzies was concerned about Churchill's mis-handling of Australian forces in the Middle East.


          Sudan was a British Co-dominion with Egypt, Newfoundland controlled by the Colonial office.


          The war would involve the whole of the Empire. Materiel and manpower would be drawn from all parts of the Empire. The dominions contributed large numbers of aircrew for the war in the air over Europe; many trained in Canada. The British Eighth Army fighting in North Africa was mulit-national.


          


          Decolonisation and decline (19451997)
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          Though the United Kingdom and its empire emerged victorious from World War II, the economic costs of the war were far greater than those of World War I. The United Kingdom was heavily bombed. The United Kingdom's already weakened commercial and financial leadership were further undermined, heightening the importance of the Dominions and the United States as a source of military assistance. The rise of anti-colonial nationalist movements in British colonies and the changing economic situation of the world in the first half of the 20th century challenged an imperial power now increasingly preoccupied with issues nearer home. Over the next two decades most of the former colonies would become independent.


          


          The Dominions


          After the war, Australia and New Zealand joined with the United States in the ANZUS regional security treaty in 1951 (although the US repudiated its commitments to New Zealand following a 1985 dispute over port access for nuclear vessels). The United Kingdom's pursuit (from 1961) and attainment (in 1973) of European Community membership weakened the old commercial ties to the Dominions, ending their privileged access to the UK market.


          In January 1947, Canada became the first Dominion to create its nationals as citizens in addition to their status as British subjects (which was retained until 1977). Canada became legally independent after the passing by the British Parliament of the Canada Act 1982, effecting the patriation of the national constitution.


          


          End of British Raj
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          The British Empire lost its most valuable colony when the British Raj came to an end in August 1947 after a forty-year-long campaign by the Indian National Congress, led by Mahatma Gandhi, first for self-government and later for full sovereignty. Another organization, called the Muslim League, led by Muhammad Ali Jinnah, led a successful movement for the creation of a separate Muslim-state called Pakistan (later East Pakistan gained independence and came to be known as Bangladesh). The Partition of India resulted in massive population exchanges and widespread violence and riots costing hundreds of thousands of lives and creating the Dominion of Pakistan (later Islamic Republic of Pakistan) and the Union of India (later Republic of India).


          


          Palestine


          The United Kingdom's Palestine Mandate ended in 1948 in withdrawal and open warfare between the territory's Jewish and Arab populations.


          


          Southeast Asia and Ceylon


          Burma achieved independence (1948) outside the Commonwealth, being the first colony since the United States to sever all ties with the British. Ceylon (1948) and Malaya (1957) achieved their independence within the Commonwealth.


          Singapore became independent in two stages. The British did not believe that Singapore would be large enough to defend itself against others alone. Therefore, Singapore was joined with Malaya, Sarawak and North Borneo, Sabah to form the Federation of Malaysia upon independence from the Empire. This short-lived union was dissolved in 1965 when Singapore left Malaysia and achieved complete independence, although the United Kingdom continued to offer protection through the Five Power Defence Arrangements.


          In 1984, the United Kingdom ended the protectorate status of Brunei, although the British Army continues to maintain a presence in the sultanate at the request of the government of Brunei.


          


          The Suez Crisis


          Britain's limitations were exposed by the Suez Crisis of 1956, in which the United States and the Soviet Union opposed the British, French and Israeli intervention in Egypt. The British Prime Minister, Anthony Eden, had infuriated his US counterpart, President Dwight D. Eisenhower, by his lack of consultation, and Eisenhower refused to back the invasion. Another of Eisenhower's concerns was the possibility of a wider war with the Soviet Union after Nikita Khrushchev threatened to intervene on the Egyptian side. Eisenhower also applied financial leverage by threatening to sell US reserves of the British pound and thereby precipitate a collapse of the British currency. Though the invasion force had succeeded in its objective of recapturing the Canal, Britain was forced into a humiliating withdrawal of its forces due to UN intervention and US political pressure. The Suez Crisis marked a turning point in the history of Britain and its empire: Britain could no longer act unilaterally and was dependent on its alliance with the United States.


          


          The Mediterranean


          A guerrilla war waged by Greek Cypriot advocates of union with Greece ended (1960) in an independent Cyprus, although the United Kingdom did retain two military bases - Akrotiri and Dhekelia. The Mediterranean islands of Malta and Gozo were given independence from the United Kingdom in 1964.


          


          Africa


          The end of Britain's Empire in Africa came rapidly: Ghana's independence (1957) after a ten-year nationalist political campaign was followed by that of Nigeria and Somaliland (1960), Sierra Leone (1961), Uganda (1962), Kenya and Zanzibar (1963), Tanganyika (1964), The Gambia (1965), Lesotho (formerly Basutoland) (1966), Botswana (formerly Bechuanaland) (1967), and Swaziland (1968).


          British withdrawal from the southern and eastern parts of Africa was complicated by the region's white settler populations: Kenya had already provided an example in the Mau Mau Uprising of violent conflict exacerbated by white landownership and reluctance to concede majority rule. White minority rule in South Africa remained a source of bitterness within the Commonwealth until the Union of South Africa left the Commonwealth in 1961.


          Although the white-dominated Federation of Rhodesia and Nyasaland ended in the independence of Malawi (formerly Nyasaland) and Zambia (the former Northern Rhodesia) in 1964, Southern Rhodesia's white minority (a self-governing colony since 1923) declared independence with their UDI rather than submit to the immediate majority rule of black Africans. The support of South Africa's apartheid government, and the Portuguese rule of Angola and Mozambique helped support the Rhodesian regime until 1979, when agreement was reached on majority rule, ending the Rhodesian Bush War and creating the new nation of Zimbabwe.


          


          The Caribbean


          Most of the United Kingdom's Caribbean territories opted for eventual separate independence after the failure of the West Indies Federation (195862): Jamaica and Trinidad and Tobago (1962) were followed into statehood by Barbados (1966) and the smaller islands of the eastern Caribbean (1970s and 1980s), Antigua and Barbuda being the last in November 1981.


          Guyana achieved independence from the United Kingdom in 1966 and became a republic on 23 February 1970.


          The United Kingdom's last colony on the American mainland, British Honduras, became a self-governing colony in 1964 and was renamed Belize on 1 June 1973, achieving full independence in 1981.


          


          


          Rockall


          As decolonisation and the Cold War were gathering momentum during the 1950s, an uninhabited rock in the Atlantic Ocean, Rockall, became the last territorial acquisition of the United Kingdom. Concerns that the Soviet Union might use the island to spy on a British missile test PDF(396 KiB) prompted the Royal Navy to land a party and officially claim the rock in the name of the Queen in 1955. In 1972 the Island of Rockall Act formally incorporated the island into the United Kingdom.


          


          


          The Falklands War


          In 1982, the United Kingdom's resolve to defend her remaining overseas territories was put to the test when Argentina invaded the Falkland Islands, acting on a long-standing claim that dated back to the Spanish Empire. The United Kingdom's ultimately successful military response to retake the islands during the ensuing Falklands War prompted headlines in the US press that "the Empire strikes back", and was viewed by many to have contributed to reversing the downward trend in the UK's status as a world power.


          


          Handover of Hong Kong


          In 1997, the United Kingdom's last major overseas territory, Hong Kong, became a Special Administrative Region of the People's Republic of China under the terms of the Sino-British Joint Declaration agreed some thirteen years previously.


          


          Legacy
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              The remaining overseas territories
            

          


          The United Kingdom retains sovereignty over fourteen territories outside of the British Isles, collectively named the British overseas territories, which remain under British rule due to lack of support for independence among the local population or because the territory is uninhabited except for transient military or scientific personnel. British sovereignty of two of the overseas territories, Gibraltar and the Falkland Islands, is disputed by their nearest geographical neighbours, Spain and Argentina respectively. The British Antarctic Territory is subject to overlapping claims by Argentina and Chile, whilst many nations do not recognise any territorial claims to Antarctica.


          Most former British colonies (and one former Portuguese colony) are members of the Commonwealth of Nations, a non-political, voluntary association of equal members, in which the United Kingdom has no privileged status. The head of the Commonwealth is currently Queen Elizabeth II. Fifteen members of the Commonwealth continue to share their head of state with the United Kingdom, the Commonwealth realms.


          Many former British colonies share or shared certain characteristics:


          
            	The English language as either the main or secondary language.


            	A democratic parliamentary system of government modelled on the Westminster system.


            	A legal system based upon English law. The Judicial Committee of the Privy Council, one of the United Kingdom's highest courts of appeal, still serves as the highest court of appeal for several former colonies.


            	A military, police and civil service based upon British models.


            	The English and later the imperial systems of measurement (The United States, which uses the older English system, Cyprus and Burma are the only former British colonies not to have officially adopted the metric system). However, the imperial system is still very much used in many "officially metric" countries, such as Canada, Belize, Sierra Leon, and Ireland.


            	Educational institutions such as boarding schools and universities modelled on Oxford and Cambridge.


            	Driving on the left hand side of the road, with some exceptions mainly in North America and North Africa.


            	Popularity of rugby union and/or cricket, as well as related sports.

          


          Several ongoing conflicts and disputes around the world can trace their origins to borders inherited by countries from the British Empire: the Guatemalan claim to Belize, the Kashmir conflict, the Israeli-Palestinian conflict, and within Africa, where political boundaries did not reflect homogeneous ethnicities or religions. The British Empire was also responsible for large migrations of peoples. Millions left the British Isles, with the founding settler populations of the United States, Canada, Australia and New Zealand coming mainly from Britain and Ireland. Tensions remain between the mainly British-descended populations of Canada, Australia and New Zealand and the indigenous minorities in those countries, and between settler minorities and indigenous majorities in South Africa and Zimbabwe. British settlement of Ireland continues to leave its mark in the form of a divided Catholic and Protestant community. Millions of people also moved between British colonies, for example from India to the Caribbean and Africa, creating the conditions for the expulsion of Indians in Uganda in 1972. The makeup of Britain itself was irreversibly changed after the Second World War with immigration to the United Kingdom from the colonies to which it was granting independence.


          
            Retrieved from " http://en.wikipedia.org/wiki/British_Empire"
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              	Motto:"In tutela nostra Limuria"(Latin)

              " Limuria is in our charge"
            


            
              	Anthem: God Save the Queen
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              	Capital

              (and largest city)

              	Diego Garcia
            


            
              	Official languages

              	English
            


            
              	Government

              	British Overseas Territory
            


            
              	-

              	Commissioner

              	Leigh Turner
            


            
              	-

              	Administrator

              	Tony Humphries
            


            
              	Created

              	1965
            


            
              	Area
            


            
              	-

              	Total

              	60km( n/a)

              23.2 sqmi
            


            
              	-

              	Water(%)

              	0
            


            
              	Population
            


            
              	-

              	estimate

              	3,500( n/a)
            


            
              	-

              	Density

              	58.3/km( n/a)

              160.0/sqmi
            


            
              	Currency

              	Pound sterling1 ( GBP)
            


            
              	Time zone

              	( UTC+6)
            


            
              	Internet TLD

              	.io
            


            
              	Calling code

              	+246
            


            
              	1

              	U.S. dollar also accepted.
            

          


          The British Indian Ocean Territory (BIOT) is an overseas territory of the United Kingdom situated in the Indian Ocean, halfway between Africa and Indonesia. The territory comprises the six atolls of the Chagos Archipelago with over 1,000 individual islands.


          The largest island is Diego Garcia, the site of a joint military facility of the United Kingdom and the United States.


          


          History


          The Islands of Chagos Archipelago were discovered by Vasco da Gama in the early sixteenth century, then claimed in the eighteenth century by France as a possession of Mauritius. However, in 1810, Mauritius was captured by the United Kingdom, and France ceded the territory in the Treaty of Paris. Agricultural workers migrated to the Islands in the late nineteenth century, settling on the main island of Diego Garcia and establishing copra plantations.


          In 1965, the United Kingdom split the Chagos Archipelago from Mauritius, and the islands of Aldabra, Farquhar and Desroches (Des Roches) from the Seychelles to form the British Indian Ocean Territory. The purpose was to allow the construction of military facilities for the mutual benefit of the United Kingdom and the United States. The islands were formally established as an overseas territory of the United Kingdom on November 8, 1965. On June 23, 1976, Aldabra, Farquhar and Desroches were returned to Seychelles as a result of it attaining independence. Subsequently, BIOT has consisted only of the six main island groups comprising the Chagos Archipelago.


          The creation of BIOT has been subject to legal controversy, as some legal opinions from international law experts say that the decision to separate the BIOT from Mauritius was illegal because international law does not allow the dismembering of a country before independence. However the decision was taken with the full agreement of the Mauritius Council of Ministers.


          In 1966, the British Government purchased the privately owned copra plantations, and closed them down, and removed the entire population (known as the Chagossians, or Ilois) of Diego Garcia to Mauritius. In 1971, the United Kingdom and the United States signed a treaty, leasing the island of Diego Garcia to the American military for the purposes of building a large air and naval base on the Island. The deal was important to the United Kingdom, as the United States agreed to give them a substantial discount on the purchase of Polaris nuclear missiles in return for the lease. The strategic location of the Island was also significant at the centre of the Indian Ocean, and to counter any Soviet threat in the region.
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              View of Diego Garcia, showing military base.
            

          


          Work on the military base commenced in 1971, with a large airbase with several long range runways constructed, as well as a harbour suitable for large naval vessels. Although classed as a joint UK/US base, in practice it is mainly staffed by the American military, although a British garrison is maintained at all times, and Royal Air Force long range patrol aircraft are deployed there. The United States Air Force used the base during the 1991 Gulf War and the 2001 war in Afghanistan, as well as the 2003 Iraq War.


          During the 1980s, the Mauritian Government asserted a claim to sovereignty for the territory, citing the 1965 separation as illegal under international law, despite their apparent agreement at the time. The Seychelles also launched a sovereignty claim on several of the Islands.


          The islanders, who now reside in Mauritius and the Seychelles have continually asserted their right to return to Diego Garcia, winning important legal victories in the English High Court of Justice in 2000, 2002 and 2007. These judgements were appealed by the British Government, who subsequently lost the appeals.


          On 11 May 2006 the High Court ruled that the Order-in-Council was unlawful, and consequently that the Chagossians were entitled to return to the Chagos Archipelago. On 23 May 2007, this was confirmed by the Court of Appeal. The islanders were granted the right to visit Diego Garcia on April 3, 2006 for humanitarian purposes, including the tending of the graves of their ancestors.


          


          Politics and law
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          As this is a territory of the United Kingdom, the head of state is Queen Elizabeth II. There is no Governor appointed to represent the Queen on the territory, as there are currently no longer any native inhabitants. The head of government is the Commissioner, currently Leigh Turner (since July 2006, replacing Tony Crombie) and Administrator Tony Humphries (since February 2005, replacing Charles A. Hamilton), all of whom reside in the UK. The Commissioner's representative in the Territory is the officer commanding the detachment of British forces.


          The laws of the territory are based on the constitution, set out in the British Indian Ocean Territory (Constitution) Order 2004, which gives the Commissioner full powers to make laws for the Territory. Applicable treaties between the United Kingdom and the United States govern the use of the military base. The United States is required to ask permission of the United Kingdom to use the base for offensive military action.


          The UK has an agreement with Mauritius to return the territory in the event that they are no longer required for defense purposes.


          


          Geography and communications
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          The territory is an archipelago of 55 islands, the largest being Diego Garcia, accounting for almost threequarters of the total land area of the territory, which is 60km. The terrain is flat and low, with most areas not exceeding 2 metres above sea level. The climate is tropical marine; hot, humid, moderated by trade winds.


          With the exception of one four-lane motorway, the only one of its kind in the South Indian Ocean, most of the islands in the territory have no roads of any sort. Diego Garcia has a short stretch of paved road between the port and airfield; otherwise most transport is by bicycle.


          Diego Garcia's military base is home to the territory's only airport (one paved runway over 3000 metres long) and only major port.


          


          Economy
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          All economic activity is concentrated on Diego Garcia, where joint UK-US defence facilities are located. Approximately 2,000 native inhabitants, known as the Chagossians or Ilois, were relocated to Mauritius before construction of UK-US military facilities; in 1995, there were approximately 1700 UK and US military personnel and 1500 civilian contractors living on the island. Construction projects and various services needed to support the military installations are done by military and contract employees from the UK, Mauritius, the Philippines, and the US. There are no industrial or agricultural activities on the islands. The licensing of commercial fishing provides an annual income of about one million dollars for the Territory. Separate telephone facilities for military and public needs are available, providing all standard commercial telephone services, including connection to the Internet. International telephone service is carried by satellite. The Territory has three radio broadcast stations, one AM and two FM, and one television broadcast station. Its Internet country code (top-level domain) is .io.


          Postage stamps have been issued for British Indian Ocean Territory since 17 January 1968.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/British_Indian_Ocean_Territory"
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              British Isles
            

            
              	[image: ]

              The British Isles in relation to mainland Europe
            


            
              	Geography
            


            
              	Location

              	Western Europe
            


            
              	Total islands

              	6,000+
            


            
              	Major islands

              	Great Britain and Ireland
            


            
              	Area

              	315,134 km 121,673 sq mi
            


            
              	Highest point

              	Ben Nevis (1,344 m (4,409 ft))
            


            
              	Administration
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              	Largest city

              	St. Peter Port
            


            
              	[image: Flag of the Isle of Man]Isle of Man
            


            
              	Largest city

              	Douglas
            


            
              	[image: Flag of Ireland]Ireland
            


            
              	Largest city

              	Dublin
            


            
              	[image: Flag of Jersey]Jersey
            


            
              	Largest city

              	St. Helier
            


            
              	[image: Flag of the United Kingdom]United Kingdom
            


            
              	Largest city

              	London
            


            
              	Demographics
            


            
              	Population

              	~65 million
            


            
              	Density

              	/km
            


            
              	Ethnic groups

              	Britons, English, Irish, Scottish, Ulster-Scots, Welsh, Cornish, Channel Islanders, Manx
            

          


          The British Isles ( Irish: variously Na hOilein Bhriotanacha, Oilein Iarthair Eorpa, ire agus an Bhreatain Mhr; Manx: Ellanyn Goaldagh; Scottish Gaelic: Eileanan Breatannach; Welsh: Ynysoedd Prydain) are a group of islands off the northwest coast of continental Europe which comprise Great Britain, Ireland and a number of smaller islands. The term British Isles is controversial in relation to Ireland, where many people may find the term offensive or objectionable; the Irish government also discourages its usage.


          There are two sovereign states located on the islands: the United Kingdom of Great Britain and Northern Ireland, and Ireland. The group also includes the Crown dependencies of the Isle of Man and, by tradition, the Channel Islands, although the latter are not physically a part of the archipelago. There are other common uncertainties surrounding the extent, names and geographical elements of the islands.


          


          Alternative names and descriptions


          Several different names are currently used to describe the islands.


          Dictionaries, encyclopaedias and atlases that use the term British Isles define it as Great Britain, Ireland and adjacent islands, typically including the Isle of Man, the Hebrides, Shetland, Orkney. Some definitions include the Channel Islands.


          Many major road and rail maps and atlases use the term "Great Britain and Ireland" to describe the islands, although this may be ambiguous regarding the Isle of Man and the Channel Islands. Another alternative name is "British-Irish Isles".


          In addition, the term "British Isles" is itself used in widely varying ways, including as an effective synonym for the UK or for Great Britain and its islands, but excluding Ireland. Media organisations like the The Times and the BBC have style-guide entries to try to maintain consistent usage, but these are not always successful.


          Encyclopdia Britannica, the Oxford University Press - publishers of the Oxford English Dictionary - and the UK Hydrographic Office (publisher of Admiralty charts) have all occasionally used the term "British Isles and Ireland" (with Britannica and Oxford contradicting their own definitions of the "British Isles"), and some specialist encyclopedias also use that term. The BBC style guide's entry on the subject of the British Isles remarks, "Confused already? Keep going." The Economic History Society style guide suggests that the term should be avoided.


          Other descriptions for the islands are also used in everyday language, examples are: "Great Britain and Ireland", "UK and Ireland", and "the British Isles and Ireland". Some of these are used by corporate entities and can be seen on the internet, such as in the naming of Yahoo UK & Ireland, or such as in the 2001 renaming of the British Isles Rugby Union Team to the current name of the " British and Irish Lions".


          As mentioned above, the term "British Isles" is controversial in relation to Ireland. One map publisher recently decided to abandon using the term in Ireland while continuing to use it in Britain. The Irish government is opposed to the term "British Isles" and says that it "would discourage its usage".


          


          Geography


          
            	Also, see the section on the geography of the Channel Islands.
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          There are more than 6,000 islands in the group, the largest two being Great Britain and Ireland.


          Great Britain is to the east and covers 216,777km (83,698squaremiles), over half of the total landmass of the group.


          Ireland is to the west and covers 84,406km (32,589squaremiles).


          The largest of the other islands are to be found in the Hebrides, Orkney and Shetland to the north, Anglesey and the Isle of Man between Great Britain and Ireland, and the Channel Islands near the coast of France.


          See also:


          
            	List of islands of England


            	List of islands of Ireland


            	List of islands of Isle of Man


            	List of islands of Scotland


            	List of islands of Wales

          


          The islands are at relatively low altitudes, with central Ireland and southern Great Britain particularly low lying: the lowest point in the islands is the Fens at 4 m (13 ft). The Scottish Highlands in the northern part of Great Britain are mountainous, with Ben Nevis being the highest point in the British Isles at 1,344m (4,409ft). Other mountainous areas include Wales and parts of the island of Ireland, but only seven peaks in these areas reach above 1,000m (3,281ft). Lakes on the islands are generally not large, although Lough Neagh in Northern Ireland is an exception, covering 381km (147squaremiles); the largest freshwater body in Great Britain is Loch Lomond at 71.1km (27.5squaremiles). Neither are rivers particularly long, the rivers Severn at 354km (219miles) and Shannon at 386km (240miles) being the longest.


          The British Isles have a temperate marine climate, the North Atlantic Drift ("Gulf Stream") which flows from the Gulf of Mexico brings with it significant moisture and raises temperatures 11  C (20  F) above the global average for the islands' latitudes. Winters are thus warm and wet, with summers mild and also wet. Most Atlantic depressions pass to the north of the islands, combined with the general westerly circulation and interactions with the landmass, this imposes an east-west variation in climate.


          


          Transport


          Heathrow is the busiest airport of Europe in terms of passenger traffic and the Dublin-London route is the busiest air route of Europe, and the second-busiest in the world. Europe's two largest low-cost airlines, Ryanair and easyJet, operate from Ireland and Britain respectively.


          The English Channel and the southern North Sea are the busiest seaways in the world. The car ferry, M/F Ulysses, traveling the Irish Sea is the largest in the world. The Channel Tunnel, opened 1994, links Great Britain to France and is the second-longest rail tunnel in the world. The idea of building a tunnel under the Irish Sea has been raised since 1895, when it was first investigated, but is not considered to be economically viable. Several potential Irish Sea tunnel projects have been proposed, most recently the Tusker Tunnel between the ports of Rosslare and Fishguard proposed by The Institute of Engineers of Ireland in 2004. A different proposed route is between Dublin and Holyhead, proposed in 1997 by a leading British engineering firm, Symonds, for a rail tunnel from Dublin to Holyhead. Either tunnel, at 80km, would be by far the longest in the world, and would cost an estimated 20 billion. A proposal in 2007, estimated the cost of building a bridge from County Antrim in Northern Ireland to Galloway in Scotland at 3.5bn (5bn). However, none of these is thought to be economically viable at this time.


          


          Geology
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              An image showing the British Isles sitting on the north-west of the European continental shelf.
            

          


          The British Isles lie at the juncture of several regions with past episodes of tectonic mountain building. These orogenic belts form a complex geology which records a huge and varied span of earth history. Of particular note was the Caledonian Orogeny during the Ordovician Period, ca. 488444 Ma and early Silurian period, when the craton Baltica collided with the terrane Avalonia to form the mountains and hills in northern Britain and Ireland. Baltica formed roughly the north western half of Ireland and Scotland. Further collisions caused the Variscan orogeny in the Devonian and Carboniferous periods, forming the hills of Munster, south-west England, and south Wales. Over the last 500 million years the land which forms the islands has drifted northwest from around 30S, crossing the equator around 370 million years ago to reach its present northern latitude.


          The islands have been shaped by numerous glaciations during the Quaternary Period, the most recent being the Devensian. As this ended, the central Irish Sea was de-glaciated (whether or not there was a land bridge between Great Britain and Ireland at this time is somewhat disputed, though there was certainly a single ice sheet covering the entire sea) and the English Channel flooded, with sea levels rising to current levels some 4,000 to 5,000 years ago, leaving the British Isles in their current form.


          The islands' geology is highly complex, though there are large numbers of limestone and chalk rocks that formed in the Permian and Triassic periods. The west coasts of Ireland and northern Great Britain that directly face the Atlantic Ocean are generally characterized by long peninsulas, and headlands and bays; the internal and eastern coasts are "smoother".


          


          Demographics
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          The demographics of the British Isles show dense population in England, which accounts for almost 80% of the total population of the region. In Ireland, Northern Ireland. Scotland, Wales dense populations are limited to areas around, or close to, their respective capitals. Major populations centres (greater than one million people) exist in the following areas:


          
            	Greater London Urban Area (8.5 million)

              
                	London metropolitan area (1214 million)

              

            


            	West Midlands conurbation (2.3 million)


            	Greater Manchester Urban Area (2.2 million)


            	West Yorkshire Urban Area (2.1 million)


            	Greater Glasgow (1.7 million)


            	Greater Dublin Area (1.6 million)


            	South Yorkshire (1.2 million)


            	Tyne and Wear (1.1 million)

          


          The population of England has risen steadily throughout its history, while the populations of Scotland and Wales have shown little increase during the twentieth century - the population of Scotland remaining unchanged since 1951. Ireland, which for most of its history comprised a population proportionate to its land area, one third of the total population, has since the Great Famine fallen to less than one tenth of the population of the British Isles. The famine, which caused a century-long population decline, drastically reduced the Irish population and permanently altered the demographic make-up of the British Isles. On a global scale this disaster led to the creation of an Irish diaspora that number fifteen times the current population of the island


          
            
              
                Population of Ireland since the Great Famine v Total for British Isles
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                	British Isles
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                	1841

                	8.2

                	26.7

                	30.7%
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                	1851

                	6.9

                	27.7

                	24.8%
              


              
                	1891

                	4.7

                	37.8

                	12.4%
              


              
                	1951

                	4.1

                	53.2

                	7.7%
              


              
                	1991

                	5.5

                	62.9

                	8.7%
              


              
                	2006

                	6.0

                	64.3

                	9.3%
              

            

          


          


          Political co-operation within the islands


          Between 1801 and 1922, Great Britain and Ireland together formed the United Kingdom of Great Britain and Ireland. In 1922, twenty-six counties of Ireland left the jurisdiction of the United Kingdom following the Irish War of Independence and the Anglo-Irish Treaty; the remaining six counties, mainly in the northeast of the island, became known as Northern Ireland under the Government of Ireland Act, 1920. Both states, but not the Isle of Man or the Channel Islands, are members of the European Union.


          However, despite independence of most of Ireland, political cooperation exists across the islands on some levels:


          
            	Travel. Since Irish partition an informal free-travel area has continued to exist across the entire region; in 1997 it was formally recognised by the European Union, in the Amsterdam Treaty, as the Common Travel Area. There have recently been reports that the UK Government is planning to end this arrangement, although the details are not yet clear.


            	Voting rights. No part of the British Isles considers a citizen of any other part as an 'alien' This pre-dates and goes much further than that required by European Union law, and gives common voting rights to all citizens of the jurisdictions within the archipelago. Exceptions to this are presidential elections and referendums in the Republic of Ireland, for which there is no comparable franchise in the other states. Other EU nationals may only vote in local and European Parliament elections while resident in either the UK or Ireland. A 2008 UK Ministry of Justice report proposed to end this arrangement arguing that, "the right to vote is one of the hallmarks of the political status of citizens; it is not a means of expressing closeness between countries."


            	Diplomatic. Bilateral agreements allow UK embassies to act as an Irish consulate when Ireland is not represented in a particular country.


            	Northern Ireland. Citizens of Northern Ireland are entitled to the choice of Irish or British citizenship or both.


            	The British-Irish Council was set up in 1999 following the 1998 Belfast Agreement. This body is made up of all political entities across the islands, both the sovereign governments of Ireland and the United Kingdom, the devolved governments of Northern Ireland, Scotland and Wales, and the dependencies of Guernsey, Jersey and the Isle of Man. It has no executive authority but meets biannually to discuss issues of mutual importance, currently restricted to the misuse of drugs, the environment, the knowledge economy, social inclusion, tele-medicine, tourism, transport and national languages of the participants. During the February 2008 meeting of the Council, it was agreed to set-up a standing secretariat that would serve as a permanent 'civil service' for the Council.


            	The British-Irish Inter-Parliamentary Body ( Irish: Comhlact Idir-Pharlaiminteach Na Bretaine agus Na hireann) was established in 1990. Originally it comprised 25 members of the Oireachtas, the Irish parliament, and 25 members of the parliament of the United Kingdom, with the purpose of building mutual understanding between members of both legislature. Since then the role and scope of the body has been expanded with the addition of five representatives from the Scottish Parliament, five from the National Assembly for Wales and five from the Northern Ireland Assembly. One member is also taken from the States of Jersey, one from the States of Guernsey and one from the High Court of Tynwald (Isle of Man). With no executive powers, it may investigate and collect witness evidence from the public on matters of mutual concern to its members, these have in the past ranged from issues such as the delivery of health services to rural populations, to the Sellafield nuclear facility, to the mutual recognition of penalty points against drivers across the British Isles. Reports on its findings are presented to the governments of Ireland and the United Kingdom. Leading on from developments in the British-Irish Council, the chair of the Body, Niall Blaney, has suggested a name-change and that the body should shadow the British-Irish Council's work.
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                  	Settlement of Great Britain and Ireland


                  	Constitutional history: Britain, Ireland


                  	Economic history: Britain, Ireland


                  	Military history of the United Kingdom


                  	History of English society


                  	Maritime history of the United Kingdom

                

              
            

          


          The British Isles have a long and complex shared history. While this tends to be presented in terms of national narratives, many events transcended modern political boundaries. In particular these borders have little relevance to early times and in that context can be misleading, though useful as an indication of location to the modern reader. Also, cultural shifts which historians have previously interpreted as evidence of invaders eliminating or displacing the previous populations are now, in the light of genetic evidence, perceived by a number of archaeologists and historians as being to a considerable extent changes in the culture of the existing population brought by groups of immigrants or invaders who at times became a new ruling lite.


          


          Prehistory


          At a time when the islands were still joined to continental Europe, Homo erectus brought Palaeolithic tool use to the south east of the modern British Isles some 750,000 years ago followed (about 500,000 years ago) by the more advanced tool use of Homo heidelbergensis found at Boxgrove. It appears that the glaciation of ice ages successively cleared all human life from the area, though human occupation occurred during warmer interglacial periods. Modern humans appear with the Aurignacian culture about 30,000 years ago, famously with the " Red Lady of Paviland" in modern Wales. The last ice age ended around 10,000 years ago, and Mesolithic hunter-gatherers spread to all parts of the islands by around 8,000 years ago, at a time when rising sea levels now cut off the islands from the continent. The immigrants came principally from the ice age refuge in what is now the Basque Country, with a smaller immigration from refuges in the modern Ukraine and Moldavia. Three quarters of the ancestors of people of the British Isles may have arrived in this wave of immigration.


          Around 6,500 years ago farming practices spread to the area with the Neolithic Revolution and the western seaways quickly brought megalithic culture throughout the islands. The earliest stone house still standing in northern Europe is at Knap of Howar, in Orkney which also features such monuments as Maes Howe ranking alongside the Callanish Stones on the Isle of Lewis, Newgrange in Ireland, and Stonehenge in southern England along with thousands of lesser monuments across the isles, often showing affinities with megalithic monuments in France and Spain. Further cultural shifts in the Bronze Age were followed with the building of numerous hill forts in the Iron Age, and increased trade with continental Europe.


          


          Celts, Romans and Anglo-Saxons


          Early historical records of the islands, notably descriptions from Pytheas and Ptolemy, portray numerous named tribes while using Priteni or Pretani as an overall collective term, Hiberni for the inhabitants of Ireland and Albiones for those of Great Britain, though it is questionable if these people identified themselves with any grouping larger than the tribe. Later scholars associated these tribal societies with the Celts the Ancient Greeks reported in what is now south-West Germany, and sub-grouped their Celtic languages in the British Isles into the Brythonic languages spoken in most of Great Britain, and Goidelic in Ireland. They perceived these languages as arriving in a series of invasions, but modern evidence suggests that these peoples may have migrated from Anatolia around 7000BC through southern and then Western Europe. Genetic evidence indicates that there was not a later large-scale replacement of these early inhabitants and that the Celtic influence was largely cultural. In the Scottish highlands northwards the people the Romans called Caledonians or Picts spoke a language which is now unknown and extinct. It is also possible that southern England was settled by Belgic tribes.


          During the first century the Roman conquest of Britain established Roman Britain which became a province of the Roman Empire named Britannia. It included most of the island of Great Britain but never consolidating control over the highlands of Caledonia, and around 180 drew back to Hadrian's Wall with tribes forming friendly buffer states further north to around the Firth of Clyde and the Firth of Forth. The interaction of the Romans with Ireland appears to have been limited to some trade. From the 4th century raids on Roman Britain increased and language links have led to speculation that many Britons migrated across the English Channel at this time to found Brittany, but it has been contended that Armorica was already Brythonic speaking due to trade and religious links, and the Romans subsequently called it Brittania.


          The end of Roman rule around 410 was followed by the formation of numerous kingdoms across most of Britain. Subsequent settlement in Sub-Roman Britain by peoples traditionally called the Angles, Saxons, and Jutes created Anglo-Saxon kingdoms ("the Heptarchy") over much of what is now Eastern England and south-east Scotland. Between the 5th and 10th centuries England was divided into areas of British and Anglo-Saxon control, with the latter gradually expanding westward. The Irish raiders known as Scoti attacked many areas of Britain, and that name was also used for Gaels from Dl Riata in north eastern Ireland and later to settlers from Ireland in western Scotland.


          


          National formation


          The Vikings arrived in the British Isles in the 790's with raids on Lindisfarne, Iona, and the west of Ireland. They provided another wave of immigration, settling in Orkney and Shetland and then Western Isles, Caithness, Sutherland, Isle of Man, Galloway, Northumbria, East Anglia and Mercia and founding the cities of Limerick, Waterford, Wexford, Cork, Arklow, and Dublin in Ireland. Wessex prevented the further expansion of the Vikings in England, and achieved a united Kingdom of England in 927, which was then ruled by both English and Viking kings until 1066. In 900A.D. Donald II was the first king of Alba rather than king of the Picts. His successors amalgamated all the kingdoms north of the English border into the Kingdom of Alba, later known as the Kingdom of Scotland, and fixed its southern border on the Tweed in 1018 , approximating the current England-Scotland border. Wales, still divided following the Roman withdrawal, was divided into a number of Brythonic kingdoms, with the exception from one short period of unification, and also suffered from Viking raids in the tenth century.


          Ireland, having like England and Scotland been divided among around eighty to a hundred petty kingdoms, began to slowly amalgamate into eight to ten provincial kingdoms by the tenth century. Nominally these were governed by a single High King, with the title floating between an ever fewer number of noble dynasties with increasing national authority. Viking influence in Irish affairs was crushed in the 980 Battle of Tara. Following the 1014 Battle of Clontarf, they turned their attention to Scotland and especially England, conquered by the Viking Canute the Great the following year. The same battle, however, resulted in the death Brian Boru, who had effectively united Ireland, causing a power vacuum and a series of bloody factional wars.


          


          Norman immigration


          The Norman Conquest of 1066 first brought England under Norman rule. The Normans would later extend their influence, in different ways, into Wales, Ireland, and Scotland. The Normans were centralisers and expansionists. Their lands within the British Isles were part of extensive holdings across north-Western Europe held within a feudal framework. Wales was brought under their control by the end of the 11th century, but not successfully held until 1283. In 1072 the Normans forced the Scottish king to submit to their feudal overlordship, something they would regularly assert during the mediaeval period. The Normans did not supplant the Scottish political structure, but had great influence over it, eventually supplying the kings of the Scots from 1150 and then asserting independence of the Scottish Crown from that of England. The Scottish Crown gradually gained control of Norse areas, annexing the Kingdom of Mann and the Isles in 1266, and Orkney and Shetland from Norway in 1472. In 1169, the Normans were invited to Ireland to aid a provincial king whose lands had been confiscated by the High King. Papal permission was granted, by the only English head of the Catholic Church to sit in Rome, Pope Adrian IV, for the annexation of the country, to be a feudal possession of the English crown, as the Lordship of Ireland. Although immediately transferred to the king's second son, this reverted to the English crown with John's unexpected accession to the throne of his father.


          During the Middle Ages, the Normans slowly intermarried with the previous populations and adopted their language and customs. In England, the Anglicisation of the Norman elite was driven by the slow erosion of their lands elsewhere, but it was 1362 before Anglo-Norman gave way to Middle English to become the language of the law courts. In Ireland, a Gaelic resurgence at the close of the 13th century led the Norman to famously become " more Irish than the Irish themselves", adopting Gaelic customs, laws and language, intermarrying with the native nobility and rebelling against the English crown. The 1360 Statutes of Kilkenny were intended to stem this tide by legislating the death penalty for any Englishman (as the Normans were then known) who consorted with the Irish in this way. However, little could be done, save an expensive re-conquest, to bring Ireland back under English law and by the 15th century only a fortified twenty-mile (32 km) radius around Dublin, known as the Pale, was loyal to the English crown.


          


          Protestant reformation and civil wars


          The feudal system decayed and by the end of the sixteenth century was replaced by a system of centralised states. The English throne had come under the Welsh Tudors, who centralised government in England, Ireland, and Wales. In 1603 James VI of Scotland brought England and Scotland into personal union and promoted the existence of a modern British identity.


          These changes happened at the same time as the Protestant reformation where the Roman Catholic church had been replaced by national churches to which all people were expected to adhere to. Failure to do so resulted in prosecution for recusancy and heavy fines, and recusants laid themselves open to accusations of treason and loss of land. By 1600 there was a wide range of religious belief within the islands from Presbyterian Calvinists (who were the majority in much of Scotland) and Independents to episcopal Calvinists (in the Church of Ireland and parts of Scotland) to Protestant Episcopalians that retained formal liturgy (especially the Church of England) to Roman Catholicism (which retained a large majority in Ireland).


          James, and his son, Charles I, favoured political and religious centralisation and uniformity throughout the British Isles. They favoured episcopal, Armininian churches with a formal liturgy, which antagonised many Protestants. In addition, James, although he followed a policy of relative religious toleration, worsened the position of Irish Catholics by expanding the policy of plantation in Ireland, most notably in the Plantation of Ulster where forfeited lands from Catholics were settled by Scottish and English Protestants and by barring Catholics from serving in public office. Charles tried to force central, personal government. He attempted to bypass institutions he could not control and impose a uniform non-Calvinistic settlement throughout the islands.


          The result was the First Bishops War in Scotland in 1639, when the Scottish Presbyterians rebelled against Charles' religious policies. The crisis rapidly spread to Ireland, in the form of the Irish Rebellion of 1641 and then to England, where Parliament refused to raise an army for Charles to fight in Scotland or Ireland, fearing that it would next be used against them. The English Civil War broke out in 1642. Collectively, these conflicts are known as the Wars of the Three Kingdoms, a shifting series of conflicts and alliances within Britain and Ireland. The King's supporters were known as the Royalists and had forces in England, Scotland (mostly episcopalian and Catholic highlanders), and Ireland. The English Parliamentary forces (mostly presbyterian and independents) fought against them, but were defeated in England by 1645. The Scottish presbyterians (the Covenanters) were allied to the English Parliament, while the Irish Catholic Confederates were loosely allied with the Royalists.


          By 1649 Parliamentary forces ruled England and executed Charles and the Covenanters had secured Scotland. An alliance between the Catholic Confederates and the Royalists in Ireland resulted in the parliamentary conquest of Ireland, followed by a brutal guerrilla campaign which officially ended in 1653. Charles II repudiated the Irish alliance in 1650 in order to enter one with the Covenanters instead and invaded England. He was defeated in 1651 and the result was that the entire British Isles were brought under the English parliamentary army. There was religious toleration of Protestant denominations (though no episcopalian church), but Catholics were strongly repressed. In Ireland they were disenfranchised and dispossessed with Catholic land ownership dropping from 60% to 8% and their land was confiscated to pay off the Parliament's debts. Some of the land was given to another wave of Protestant immigrants, especially former soldiers, but these were not sufficient to replace the existing Irish, so Ireland became a land largely owned by Protestant landlords with Catholic tenants.


          


          The return of the Stuarts


          The restoration of Charles II in 1660 reversed many of the Commonwealth measures: the three kingdoms were separated again, the episcopalian Churches of England and Ireland re-established, a Presbyterian Church of Scotland established, and Protestant nonconformism repressed. A small proportion of the confiscated lands in Ireland were restored, bringing Catholic ownership up to 20%. 1685 brought Charles' brother, James II, a Catholic, to the thrones. James suspended the laws discriminating against those not adhering to the national churches; but he attempted personal rule with a large standing army and heavy-handedly attempted to replace Anglicans with Catholics. This alienated the English establishment who invited the Dutch William, Prince of Orange to depose James in favour of his daughter, Mary. On William's landing, James fled first to France and then to Ireland where the government remained loyal to him. Here he was defeated, and the position of the Protestant Ascendancy cemented with the imposition of Penal Laws there that effectively denied nearly all Catholics (75% of the population) any sort of power or substantial property.


          James and his descendants attempted to recover the throne several times over the next sixty years, but failed to gain sufficient active support and were consistently defeated.


          


          Kingdom of Great Britain and social revolutions


          The 1707 Act of Union united England and Scotland in the Kingdom of Great Britain. The next century saw the start of great social changes. Enclosure had been taking place over a long period in England, but the British Agricultural Revolution accelerated the process by which land was privatised, commercialised, and intensively exploited, and caused it to spread throughout the British Isles. This resulted in the displacement of large numbers of people from the land and widespread hardship, including the Highland Clearances in which many of the residents of the Scottish highlands were systematically removed to make the land available for sheep farming. In addition, the industrial revolution saw the displacement of cottage industries by large-scale factories and the rapid growth of industrial towns and cities. The British Empire grew substantially, stoking the growth in industrial production, bringing in wealth, giving rise to large-scale emigration, and making London the largest city in Europe.


          Social unrest and repressive government accompanied these upheavals. The ideals of the French Revolution were widely supported and led to a full-scale rebellion in Ireland. A result of the rebellion was the start of the end of Ascendancy hegemony in Ireland and its political unification with Great Britain in 1801. Unrest throughout the United Kingdom of Great Britain and Ireland continued well into the 19th century, but was increasingly legitimised and able to find an outlet in Parliament from the Great Reform Act of 1832 onwards. The role of religion in determining political markedly decreased from the Catholic Relief Act in 1829 onwards. The social upheavals continued with widespread migration from the countryside to towns and cities and abroad. Ireland suffered a famine from 1845 until 1849 which resulted in its population dropping by a third through death and migration. This included large-scale movements to Great Britain, especially to the north west of England and western Scotland. Emigration from the whole of the British Isles overseas continued, especially to the English-speaking parts of the British Empire, the United States, and other countries such as Argentina.


          


          The twentieth century


          Prosperity increased in England through the nineteenth and into the twentieth century and politics became increasingly popular and democratic. The suspension of the Home Rule Act 1914, the subsequent Easter Rising, and the Anglo-Irish War led to the formation of the Irish Free State in 1922, which subsequently survived the Irish Civil War. The Irish Free State existed until a new constitution in 1937. The Irish state held dominion status until 1949, when it became a republic. During World War II, the Irish Free State stayed officially neutral under a state of emergency.


          Six counties in the north-east were politically separated from the rest of Ireland under the Government of Ireland Act, 1920, forming Northern Ireland. They remained part of the United Kingdom with a devolved government until 1972 , when direct rule was imposed from London following the failure of a power-sharing assembly. There have been extensive periods of unrest in Northern Ireland which has seen several periods of direct rule in the subsequent decades as the parties within Northern Ireland failed to reach practical agreement on power sharing.


          Within the United Kingdom there are devolved governments in Wales and Scotland, and in Northern Ireland although each has different powers.


          Attempts at long-needed economic reforms by the UK government in the wake of the Great Irish Famine (1845-1849) resulted in mass migration from Ireland to Great Britain. Despite attempts by the Irish governments, north and south, to stem the tide, the pattern continued following independence, with notable post-independence spikes in the 1950s and 1980s. Since the mid-1990s Ireland has grown more prosperous and the Irish Gross Domestic Product per capita now exceeds that of the United Kingdom. Both the United Kingdom and the Republic of Ireland joined the European Economic Community (now the European Union) in 1973.


          The end of the British Empire in the latter half of the twentieth century saw the end of large-scale emigration from Great Britain; instead, there was new non-Irish imigration to Great Britain, especially from the West Indies and the Indian sub-continent. Recently, with the accession of Poland and other former communist states to the European Union, there has been significant migration to both Britain and Ireland from eastern Europe.


          


          Names of the islands through the ages
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          In classical times, several Greek and Roman Geographers used derivatives of the Celtic Languages term "Pretani", like "Brit-" or "Prit-" with various endings to describe the islands to the north west of the European mainland, although several included islands not currently viewed as part of the "British Isles", e.g. Thule. Later in the Roman era the term Britannia came to mean more specifically the Roman province of Britain.


          Other early classical geographers and also later native sources in the post-Roman period used the general term "oceani insulae", simply meaning "islands of the ocean". Great Britain was called "Britannia" and Ireland was called "Hibernia" and also, between about the fifth and eleventh centuries, "Scotia". The Orkneys ("Orcades") and Isle of Man were typically also mentioned in descriptions of the islands. No specific collective term for the islands was used other than "islands of the ocean".


          The term "British Isles" entered the English language in the seventeenth century as the description of Great Britain, Ireland and the surrounding islands, but was not in common use until at least the second half of the seventeenth century and, in general, the modern notion of "Britishness" only started to become common after the 1707 Act of Union. While it is probably the most common term used to describe the islands, use of this term is is not universally accepted and is sometimes rejected in Ireland.


          Other descriptions are also used, including "Great Britain and Ireland", "The British Isles and Ireland", "Britain and Ireland", and the deliberately vague "these isles", as well as other less common designations like "IONA" (Islands of the North Atlantic), "The Anglo-Celtic Isles", etc.


          


          Pretanic Islands and Britanniae


          The earliest known names for the islands come from copies of ancient Greek writings. These include the Massaliote Periplus, a merchants' handbook from around 500 BC that describes searoutes, and the travel writings of the Greek Pytheas from around 320 BC. Although the earliest texts have been lost, excerpts were quoted or paraphrased by later authors. The main islands were called Ierne, equating to the term riu for Ireland, and Albion for modern-day Great Britain. These early writers referred to the inhabitants as the , Priteni or Pretani, probably from a Celtic languages term meaning "people of the forms". , and Pretannia as a place-name was Diodorus's rendering in Greek of this self-description. It is often taken as a reference to the practice by the inhabitants of painting or tattooing their skin, though as it is unusual for an ethnonym or self-description to describe appearance, this name may have been used by Armoricans. There is considerable confusion about early use of these terms and the extent to which similar terms were used as self-description by the inhabitants. From this name a collective term for the islands was used, appearing as    (Pretanic Islands) and   (Brittanic Isles). Cognates of all these terms are still used.


          In 55 and 54 BC Caesar's invasions of Britain brought first hand knowledge, and in his Commentarii de Bello Gallico he introduced the term Britannia.


          Around AD 70 Pliny the Elder in Book 4 of his Naturalis Historia describes the islands he considers to be Britanniae as including Great Britain, Ireland, The Orkneys, smaller islands such as the Hebrides, Isle of Man, Anglesey, possibly one of the Friesan Islands, and islands that have been identified as Ushant and Sian. He refers to Great Britain as the island called Britannia, while noting that its former name was Albion. The list also includes the island of Thule, most often identified as Iceland, although some express the view that it may have been the Faroe Islands, the coast of Norway or Denmark or possibly Shetland.


          Ptolemy included essentially the same main islands in the Britannias. He was writing around AD 150, though he used the now lost work of Marinus of Tyre from around fifty years earlier. His first description is of Ireland, which he called Hibernia. Second was the island of Great Britain, which he called Albion. Book II, Chapters 1 and 2 of his Geography are respectively titled as Hibernia, Island of Britannia and Albion, Island of Britannia. Ptolemy included Thule in the chapter on Albion, although the coordinates he gives have been mapped to the area around modern Kristiansund in western Norway.


          Following the conquest of AD 43 the Roman province of Britannia was established, and Roman Britain expanded to cover much of the island of Great Britain. An invasion of Ireland was considered, but this was taken no further and Ireland remained outside the Roman Empire. The Romans failed to consolidate their hold on the Scottish Highlands, and the northern extent of the area under their control, which at times was defined by the Antonine Wall across central Scotland, stabilised at Hadrian's Wall across the north of England by about AD 210. Inhabitants of the province continued to describe themselves as Brittannus or Britto, and gave their patria (homeland) as Britannia or as their tribe. The vernacular term Priteni came to be used for the barbarians north of the Antonine Wall, with the Romans using the tribal name Caledonii more generally for these peoples who after AD 300 they called Picts.


          The post-Roman era saw Brythonic kingdoms established in all areas of Britain except the Scottish Highlands, but coming under increasing attacks from Picts, Scotti and Anglo Saxons. At this time Ireland was dominated by the Gaels or Scotti, who subsequently gave their name to Ireland and then to Scotland, where it still applies.


          


          Oceani insulae


          In classical geography. the world of the Mediterranean was thought to be surrounded by a fast flowing river, personified as the Titan Oceanus. As a result, islands off the north and west shores of continental Europe were termed (in Latin) the Oceani Insulae or Islands of the Ocean. For example, in AD 43 various islands, including Britain, Ireland and Thule, were described as "Septemtrionalis Oceani Insulae", meaning Islands of the Northern Ocean, by Pomponius Mela, one of the earliest Roman geographers.


          This description was also used in indigenous sources of the post-Roman period, which also used the term "Oceani Insulae" or "Islands of the Ocean" as a term for the islands in the Atlantic and elsewhere. One such example is the Life of Saint Columba, a hagiography recording the missionary activities of the sixth century Irish monk Saint Columba among the peoples of modern-day Scotland. It was written in the late seventh century by Adomnn of Iona, an Irish monk living on the Inner Hebridean island. No Priteni-derived collective reference is made. Jordanes writing in Getica (AD 551) also describes the various islands, particularly in the western Ocean as "islands of the ocean", naming various islands in the North Atlantic, and believing Scandinavia to be one of them. Jordanes subsequently gives a description of Britain, but does not mention Ireland.


          Another native source to use the term is the Historia ecclesiastica gentis Anglorum of Bede written in the early eighth century. Bede's work does not give a collective term for the archipelago, referring to Brittania solely as the island "formerly called Albion" and treating Ireland separately. As with Jordanes and Columba, he refers to Britain as being Oceani insula or "island of the ocean".


          Isidore of Seville's Etymology, written in the early seventh century and one of the most used textbooks in Europe throughout the Middle Ages, similarly lists Britain (Britannia), Ireland (called Scotia or Hibernia), Thule, and many other islands simply as "islands" or "islands of the Ocean" and uses no collective term.


          In the seventeenth century, Peter Heylyn in Microcosmus described the Classical conception of the Ocean and so included in the Iles of the Ocean consisted of all the classically known offshore islands, that is Zeeland, Denmark, the British Isles, and those in the Northerne Sea.


          


          British Isles
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          In his Historia Regum Britanniae of around 1136, Geoffrey of Monmouth responded to the slights of English historians with a theme of the sovereignty of Britain which exalted Welsh national history, portraying a once unified Britannia, founded by Brutus of Troy, defended against Anglo-Saxon invasion by King Arthur of the Britons who was now sleeping, one day to return to the rescue. By the end of the century, this adaptation of myths common to Wales, Cornwall and Brittany had been adopted in the service of England, with Henry II of England enthusiastically taking up Arthurian legend, and Edward I of England putting on pageantry to show the Welsh that he was Arthur's heir. The Welsh and the Scots Edward Bruce used the legends to find common cause as one "kin and nation" in driving the English out of Britain. Both Welsh rebels and English monarchs continued such claims, particularly Henry Tudor who had Welsh ancestry and claims of descent from Arthur. His son Henry VIII incorporated Wales into England, but also laid claim to be an heir of Arthur as did his successor Elizabeth I of England.


          The rediscovery of Ptolemy's Geographia by Maximus Planudes in 1300 brought new insight, and circulation of copies widened when it was translated into Latin in 1409. This spread Ptolemy's naming of Hibernia and Albion as Island[s] of Britannia. The Latin equivalents of terms equating to "British Isles" started to be used by mapmakers from the mid sixteenth century onwards, for example Sebastian Mnster in Geographia Universalis, a 1550 re-issue of Ptolemy's Geography, uses the heading De insulis Britannicis, Albione, qu est Anglia, & Hibernia, & de cuiutatibus carum in genere. Gerardus Mercator produced much more accurate maps, including the British Isles in 1564. Ortelius, in his atlas of 1570, uses the title "Angliae, Scotiae et Hiberniae, sive Britannicar. insularum descriptio". This translates as "A Representation of England, Scotland and Ireland, or Britannica's islands".


          The geographer and occultist John Dee, of Welsh family background, was an adviser to Queen Elizabeth I of England, and also prepared maps for several explorers. He helped to develop legal justifications for colonisation by Protestant England, breaking the duopoly the Pope had granted to the Spanish and Portuguese Empires. Dee coined the term British Empire and built his case in part on the claim of a British Ocean including Britain and Ireland as well as Iceland, Greenland and possibly extending to North America, using alleged Saxon precedent to claim territorial and trading rights. Current scholarly opinion is generally that "his imperial vision was simply propaganda and antiquarianism, without much practical value and of limited interest to the English crown and state." The Lordship of Ireland had come under tighter English control as the Kingdom of Ireland, and diplomatic efforts interspersed with warfare tried to also bring Scotland under the English monarch. Apparently Dee used the term Brytish Iles in his writings of 1577 which developed his arguments claiming these territories. This appears to be the first use of a recognisable version of the modern term.


          Elizabeth was succeeded by her cousin king James VI of Scotland, who brought the English throne under his personal rule as king James I of England, and proclaimed himself as 'King of Great Brittaine, France and Ireland'. However, the states remained separate until the monarchy was overthrown in the civil wars of the Three Kingdoms and the Commonwealth of England briefly ruled all before the restoration of the monarchy restored separate states.


          The Oxford English Dictionary states that the first published use in English of "British Isles" was in 1621 (before the civil wars) by Peter Heylin (or Heylyn) in his Microcosmus: a little description of the great world, a collection of his lectures on historical geography. Writing from his English political perspective, he grouped Ireland with Great Britain and the minor islands by three asserting points:


          
            	The inhabitants of Ireland must have come from Britain as it was the nearest land.


            	He notes that ancient writers, such as Ptolemy, called Ireland a "Brttiʃh Iland".


            	He cites the observation of the first century Roman writer Tacitus that the habits and disposition of the people in Ireland were not much unlike the "Brittaines",

          


          Modern scholarly opinion is that Heylyn "politicized his geographical books Microcosmus ... and, still more, Cosmographie" in the context of what geography meant at that time. Rather, Heylyn's geographical work must be seen as political expressions concerned with proving or disproving constitutional matters and "demonstrated their authors' specific political identities by the languages and arguments they deployed." In an era when "politics referred to discussions of dynastic legitimacy, of representation, and of the Constitution ... [Heylyn's] geography was not to be conceived separately from politics."


          Following the Acts of Union of 1707 the Kingdom of Great Britain and conflict with France brought a new popular enthusiasm for Britishness, mostly in Britain itself, and the term British Isles came into common use despite the persistent stirrings of Irish nationalism. A desire for some form of Irish independence had been active throughout the centuries, with Poyning's Law a common focus of resentment. After the hugely turbulent sixteenth and seventeenth centuries, a sort of nationalism surfaced among the Irish Protestant population and eventually lead to the legislative independence of the Irish Parliament under Grattan's Parliament - followed after the Act of Union in 1800 by renewed assertiveness of the Irish Catholics, who first agitated for Catholic Emancipation and later for Repeal of the Union under Daniel O'Connell.


          Subsequently the Great Irish Famine, the Land War, the failure of William Gladstone and Charles Stuart Parnell to get partial independence or a Bill for Home Rule through the Westminster Parliament lead to the events of and the eventual total secession/independence of most of Ireland from the United Kingdom and the end of British rule in most of Ireland.


          


          Languages


          
            [image: Language branchesModern languagesTypical spoken locationsA combined Venn diagram showing language branches, major languages and typically where they are spoken for modern languages in the British Isles.]

            
              Language branchesModern languagesTypical spoken locations
              

              A combined Venn diagram showing language branches, major languages and typically where they are spoken for modern languages in the British Isles.
            

          


          The ethno-linguistic heritage of the British Isles is very rich in comparison to other areas of similar size, with twelve languages from six groups across four branches of the Indo-European family. The Insular Celtic languages of the Goidelic sub-group ( Irish, Manx, Scottish Gaelic) and the Brythonic sub-group ( Cornish, Welsh and Breton, spoken in north-western France) are the only remaining Celtic languages - their continental relations becoming extinct during the 4th, 5th and 6th centuries. The Norman languages of Guernsiais, Jrriais and Sarkese are spoken in the Channel Islands, as is French. A cant, called Shelta, is a language spoken by Irish Travellers, often as a means to conceal meaning from those outside the group. However, English, sometimes in the form of Scots, is the dominant language, with few monoglots remaining in the other languages of the region. The Norn language appears to have become extinct in the 18th/19th century.


          Until perhaps 1950 the use of languages other than English roughly coincided with the major ethno-cultural regions in the British Isles. As such, many of them, especially the Celtic languages, became intertwined with national movements in these areas, seeking either greater independence from the parliament of the United Kingdom, seated in England, or complete secession. The common history of these languages was one of sharp decline in the mid-19th century, prompted by centuries of economic deprivation and official policy to discourage their use in favour of English. However, since the mid-twentieth century there has been somewhat of a revival of interest in maintaining and using them. Celtic-language medium schools are available throughout Ireland, Scotland and Wales to such an extent that it is now possible to receive all formal education, up to and including third-level education, through a Celtic language. Instruction in Irish and Welsh is compulsory in all schools in the Republic of Ireland and Wales respectively. In the Isle of Man, Manx in taught in all schools, although it is not compulsory, and there is one Manx-medium school. The respective languages are official languages of state in Ireland, the Isle of Man, Scotland and Wales, with equal status with respect to English. In the Channel Islands French is a legislative and administrative language (see Jersey Legal French). Since 2007, Irish is a working language of the European Union.


          During the last 60 years there has been a great deal of immigration into Great Britain (less into Ireland). As a result a number of languages not formerly found in the British Isles are in regular use. Polish, Punjabi, and Hindustani (inc Urdu & Hindi), are each probably the first language of over 1 million residents, and a number of other languages are regularly spoken by substantial numbers of persons. Even in provincial areas it has become common for local government to publish information to residents in ten or so languages, and in the largest city, London, the first language of about 20% of the population is neither English nor an indigenous Celtic language. Cornish and the Norman languages of Guernsiais, Jrriais and Sarkese are far less supported. In Jersey, a language office (L'Office du Jrriais) is funded to provide education services for Jrriais in schools and other language services, while in Guernsey there is a language officer and Guernsiais is taught in some schools on a volunteer basis. Of the four, only Cornish is recognised officially under the European Charter for Regional or Minority Languages, and it is taught in some schools as an optional modern language. Guernsiais and Jrriais are recognised as regional languages by the British and Irish governments within the framework of the British-Irish Council. Scots, as either a dialect of or a closely related language to English, is similarly recognised by the European Charter, the British-Irish Council, and as "part of the cultural wealth of the island of Ireland" under the Good Friday Agreement. However, it is without official status as a language of state in Scotland, where English is used in its place.


          Shelta, spoken by the ethnic minority Irish Travellers, is thought to be spoken by 6,00025,000 people, according to varying sources. Although evidence suggests that it existed as far back as the 13th century, as a secret language, it was only discovered at the end of the 19th century. It is without any official status, despite being thought to have 86,000 speakers worldwide, mostly in the USA.


          


          Culture


          See Sport in Ireland, Sport in the United Kingdom, Culture of Ireland and Culture of the United Kingdom.


          


          Sport


          A number of sports are popular throughout the British Isles, the most prominent of which is association football. While this is organised separately in different national associations, leagues and national teams, even within the UK, it is a common passion in all parts of the islands.


          There are several sports popular in Ireland but not in Great Britain, and vice versa. Cricket, hurling and Gaelic football are probably the best examples of this. Cricket, while being very popular in England and Wales, is rare in Scotland and Ireland. Similarly, hurling and Gaelic football, although hugely popular across the island of Ireland and capable of regularly filling the 82,500-capacity Croke Park, the 4th largest stadium in Europe, are almost unknown in Great Britain.


          Some sporting events do operate across Great Britain and Ireland as a whole.


          The British and Irish Lions is a rugby union team made up of players from England, Ireland, Scotland and Wales that undertakes tours of the southern hemisphere rugby playing nations every few years. This team was formerly known as The British Isles or colloquially as "The British Lions", but was renamed as "The British and Irish Lions" in 2001. In rugby one united team represents both Northern Ireland and the Republic. The four national rugby teams from Great Britain and Ireland play each other each year for the Triple Crown.


          Since 2001 the professional club teams of Ireland, Scotland and Wales compete together in the Celtic League. Clubs in the English Guinness Premiership do not participate in the Celtic League.


          Between 1927 and 1971 the Ryder Cup in golf was played between a United States team and a Great Britain team, although, in practice, a team representing Great Britain and Ireland. In 1973, the team was renamed so that United States faced an official Great Britain and Ireland team. From 1979 onwards this was expanded to include the whole of Europe. Bowls is also an example of a sport that continues to have a British Isles championship.


          


          Popular culture


          The United Kingdom and the Republic of Ireland have separate television and radio networks, although UK television is widely available and watched in Ireland, giving people in Ireland a high level of familiarity with cultural matters in Great Britain. People in Ireland also can vote on many British shows such as X-Factor, telephone numbers for the Rep. of Ireland are also available to enter competitions and contribute to comment lines. Irish television is not widely watched in Great Britain. A previous venture, Tara TV by a consortium that included RT, the Republic of Ireland's national broadcaster, to broadcast Irish television in the UK was wound up in 2002 after broadcasting since 1996. RT are now expected to relaunch a new service, RT International beginning in 2009.


          British newspapers and magazines are widely available in Ireland and in recent decades have started to produce specific Ireland-orientated editorial copy. Again, as with television, the reverse is not true and Irish newspapers are not widely available in Great Britain. For example, the Irish Times is distributed only in London and the South East of England - although available in two thousand retail outlets, and with plans to extend distribution to Liverpool, Manchester, Birmingham and Cardiff on a trial basis with a possibility to extend to Scotland.


          Pubs and beer are an important part of social life in all parts of the British Isles.


          A few cultural events are organised for the island group as a whole. For example, the Costa Book Awards are awarded to authors resident in the UK or Ireland. The Man Booker Prize is awarded to authors from the Commonwealth of Nations or the Republic of Ireland. The Mercury Music Prize is handed out every year to the best album from a British or Irish musician or group, though other musical awards are considered on a national basis. It is not unusual for British organisations to include Irish people in lists of "Great Britons" or to include Irish authors in collections of "British" literature. Seamus Heaney made an objection to his inclusion in a 1982 anthology of British poetry by remarking: 'Dont be surprised If I demur, for, be advised My passports green. No glass of ours was ever raised To toast the Queen. (Open Letter, Field day Pamphlet no.2 1983)".


          Many other bodies are organised throughout the islands as a whole; for example the Samaritans which is deliberately organised without regard to national boundaries on the basis that a service which is not political or religious should not recognise sectarian or political divisions. The RNLI is also organised throughout the islands as a whole, and describes itself as covering the UK and Republic of Ireland.
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              	Motto:"Vigilate"(Latin)

              "Be Watchful"
            


            
              	Anthem:" God Save the Queen"
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              	Capital

              	Road Town
            


            
              	Official languages

              	English
            


            
              	Ethnic groups

              	83.36% African,

              7.28% British, Portuguese,

              5.38% Multiracial,

              3.14% East Indian,

              0.84% Others
            


            
              	Government

              	British Overseas Territory
            


            
              	-

              	Head of State

              	Queen Elizabeth II
            


            
              	-

              	Governor

              	David Pearey
            


            
              	-

              	Premier

              	Ralph T. O'Neal
            


            
              	British Overseas Territory
            


            
              	-

              	Separate

              	1960
            


            
              	-

              	Autonomousterritory

              	1967
            


            
              	Area
            


            
              	-

              	Total

              	153km( 216th)

              59 sqmi
            


            
              	-

              	Water(%)

              	1.6
            


            
              	Population
            


            
              	-

              	2005census

              	22,016
            


            
              	-

              	Density

              	260/km( 68th)

              673/sqmi
            


            
              	Currency

              	U.S. dollar ( USD)
            


            
              	Time zone

              	Q ( UTC-4)
            


            
              	-

              	Summer( DST)

              	not observed( UTC-4)
            


            
              	Internet TLD

              	.vg
            


            
              	Calling code

              	+1 284
            

          


          The British Virgin Islands (BVI) is a British overseas territory, located in the Caribbean to the east of Puerto Rico. The islands make up part of the Virgin Islands archipelago, the remaining islands constituting the U.S. Virgin Islands. Technically the name of the Territory is simply the "Virgin Islands", but in practice since 1917 they have been almost universally referred to as the "British Virgin Islands" to distinguish the islands from the American Territory. To add to the regional confusion, the Puerto Rican islands of Culebra, Vieques and surrounding islands began referring to themselves as the " Spanish Virgin Islands" as part of a tourism drive in the early 2000s.


          The British Virgin Islands consist of the main islands of Tortola, Virgin Gorda, Anegada and Jost Van Dyke, along with over fifty other smaller islands and cays. Approximately fifteen of the islands are inhabited. The largest island, Tortola, is approximately 20 km (approx. 12 mi) long and 5km (approx. 3mi) wide. The islands have a total population of about 22,000, of whom approximately 18,000 live on Tortola. Road Town, the capital, is situated on Tortola.


          


          History


          The Virgin Islands were first settled by the Arawak from South America around 100 BC (though there is some evidence of Amerindian presence on the islands as far back as 1500 BC). The Arawaks inhabited the islands until the fifteenth century when they were displaced by the more aggressive Caribs, a tribe from the Lesser Antilles islands, after whom the Caribbean Sea is named.


          The first European sighting of the Virgin Islands was by Christopher Columbus in 1493 on his second voyage to the Americas. Columbus gave them the fanciful name Santa Ursula y las Once Mil Vrgenes (Saint Ursula and her 11,000 Virgins), shortened to Las Vrgenes (The Virgins), after the legend of Saint Ursula.


          The Spanish Empire claimed the islands by discovery in the early sixteenth century, but never settled them, and subsequent years saw the English, Dutch, French, Spanish and Danish all jostling for control of the region, which became a notorious haunt for pirates. There is no record of any native Amerindian population in the British Virgin Islands during this period, although the native population on nearby St. Croix was decimated.


          The Dutch established a permanent settlement on the island of Tortola by 1648. In 1672, the English captured Tortola from the Dutch, and the British annexation of Anegada and Virgin Gorda followed in 1680. Meanwhile, over the period 16721733, the Danish gained control of the nearby islands of St. Thomas, St. John and St. Croix.


          The British islands were considered principally a strategic possession, but were planted when economic conditions were particularly favourable. The British introduced sugar cane which was to become the main crop and source of foreign trade, and slaves were brought from Africa to work on the sugar cane plantations. The islands prospered economically until the middle of the 1800s, when a combination of the abolition of slavery in the Territory, a series of disastrous hurricanes, and the growth in the sugar beet crop in Europe and the United States significantly reduced sugar cane production and led to a period of economic decline.


          In 1917, the United States purchased St. John, St. Thomas and St. Croix from Denmark for US$25 million, renaming them the United States Virgin Islands.


          The British Virgin Islands were administered variously as part of the British Leeward Islands or with St. Kitts and Nevis, with an Administrator representing the British Government on the Islands. Separate colony status was gained for the Islands in 1960 and the Islands became autonomous in 1967. Since the 1960s, the Islands have diversified away from their traditionally agriculture-based economy towards tourism and financial services, becoming one of the richest areas in the Caribbean.


          


          Geography
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          The British Virgin Islands comprise around sixty semi-tropical Caribbean islands, ranging in size from the largest, Tortola 20 km (approx. 12 mi) long and 5km (approx. 3mi) wide, to tiny uninhabited islets. They are located in the Virgin Islands archipelago, a few miles east of the U.S. Virgin Islands. The North Atlantic Ocean lies to the north of the islands, and the Caribbean Sea lies to the south. Most of the islands are volcanic in origin and have a hilly, rugged terrain. Anegada is geologically distinct from the rest of the group and is a flat island composed of limestone and coral.


          In addition to the four main islands of Tortola, Virgin Gorda, Anegada, and Jost Van Dyke, other islands include:


          
            
              	
                
                  	Beef Island


                  	Cooper Island


                  	Ginger Island


                  	Great Camanoe


                  	Great Thatch


                  	Guana Island

                

              

              	

              	
                
                  	Mosquito Island


                  	Necker Island


                  	Norman Island


                  	Peter Island


                  	Salt Island

                

              

              	
                



                


              
            

          


          See also Islands of the British Virgin Islands.


          


          Climate


          The British Virgin Islands enjoy a tropical climate, moderated by trade winds. Temperatures vary little throughout the year. In the capital, Road Town, typical daily maxima are around 32  C (90  F) in the summer and 29 C (84 F) in the winter. Typical daily minima are around 24  C (75  F) in the summer and 21 C (70 F) in the winter. Rainfall averages about 1150mm (45in) per year, higher in the hills and lower on the coast. Rainfall can be quite variable, but the wettest months on average are September to November and the driest months on average are February and March. Hurricanes occasionally hit the islands, with the hurricane season running from June to November.


          


          Politics
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          Executive authority in British Virgin Islands is invested in The Queen and is exercised on her behalf by the Governor of the British Virgin Islands. The Governor is appointed by the Queen on the advice of the British Government. Defence and Foreign Affairs remain the responsibility of the United Kingdom.


          A new constitution was adopted in 2007 (the Virgin Islands Constitution Order, 2007) and came into force when the Legislative Council was dissolved for the 2007 general election. The Head of Government under the new constitution is the Premier (prior to the new constitution the office was referred to as Chief Minister), who is elected in a general election along with the other members of the ruling government as well as the members of the opposition. An Executive Council is nominated by the Premier and appointed by the Governor. There is a unicameral Legislative Council made up of 13 seats.


          The current Governor is David Pearey (since 2006). The current Premier is Ralph T. O'Neal (since August 22, 2007).


          


          Subdivisions


          


          Economy
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          The British Virgin Islands enjoys one of the more prosperous economies of the Caribbean region, with a per capita GDP of around $38,500 (2004 est.)


          In the British Virgin Islands it has long been fashionable to talk about the "twin pillars" of the Territory's economy  tourism and financial services. Politically, tourism is the more important of the two, as it employs a greater number of people within the Territory, and a larger proportion of the businesses in the tourist industry are locally owned, as are a number of the highly tourism-dependent sole traders (e.g. taxi drivers and street vendors). Economically, however, financial services are by far the more important. Nearly 50% of the Government's revenue comes directly from licence fees for offshore companies, and considerable further sums are raised directly or indirectly from payroll taxes relating to salaries paid within the trust industry sector (which tend to be higher on average than those paid in the tourism sector).


          Tourism accounts for 45% of national income. The islands are a popular destination for U.S. citizens, with around 350,000 tourists visiting annually (1997 figures). Tourists frequent the numerous white sand beaches, visit The Baths on Virgin Gorda, snorkel the coral reefs near Anegada, experience the well-known bars of Jost Van Dyke, or charter yachts to explore the less accessible islands. A substantial number of the tourists who visit the BVI are cruise ship passengers, although they produce far lower revenue per head than charter boat tourists and hotel based tourists. They are nonetheless important to the substantial (and politically important) taxi driving community.


          Substantial revenues are also generated by the registration of offshore companies. As of 2004, over 550,000 companies were so registered. In 2000 KPMG reported in its survey of offshore jurisdictions for the United Kingdom government that over 41% of the world's offshore companies were formed in the British Virgin Islands. Since 2001, financial services in the British Virgin Islands have been regulated by the independent Financial Services Commission.


          Agriculture and industry account for only a small proportion of the islands' GDP. Agricultural produce includes fruit, vegetables, sugar cane, livestock and poultry, and industries include rum distillation, construction and boatbuilding.


          Since 1959, the official currency of the British Virgin Islands has been the US dollar, also used by the United States Virgin Islands.


          The British Virgin Islands are a major target for drug traffickers, who use the area as a gateway to the United States. According to the Foreign & Commonwealth Office, drug trafficking is "potentially the most serious threat to stability in the BVI".


          


          Demographics
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          The population of the Islands is around 21,730 at 2003. The majority of the population (83%) are Afro-Caribbean, descended from the slaves brought to the islands by the British. Other large ethnic groups include those of British and other European origin.


          The 1999 census reports:


          
            	83.36% Black


            	7.28% White*


            	5.38% Mixed


            	3.14% East Indian


            	0.84% Others

          


          * includes British, Portuguese, and Syrian/Lebanese.


          The islands are predominantly Protestant Christian (86%). The largest individual Christian denominations are Methodist (33%), Anglican (17%), and the Catholic (10%).


          


          Transport


          There are 113kilometres (70mi) of roads. The main airport ( Terrance B. Lettsome International Airport, also known as Beef Island Airport) is located on Beef Island, which lies off the eastern tip of Tortola. Virgin Gorda and Anegada have their own smaller airports. The main harbour is in Road Town. There are also ferries that operate within the British Virgin Islands and also to the neighbouring United States Virgin Islands. As in the rest of the UK traffic in the British Virgin Islands cars drive on the left side of the road.


          


          Education


          The British Virgin Islands operates several government schools as well as private schools. There is also a community college, Hamilton Lavity Stoutt Community College that is located on the eastern end of Tortola. This college was named after the late Honourable Lavity Stoutt (chief minister).


          


          Sport


          


          Music


          The traditional music of the British Virgin Islands is called fungi after the local cornmeal dish with the same name, often made with okra. The special sound of fungi is due to a unique local fusion between African and European music. It functions as a medium of local history and folklore and is therefore a cherished cultural form of expression that is part of the curriculum in BVI schools. The fungi bands, also called "scratch bands", use instruments ranging from calabash, washboard, bongos and ukulele, to more traditional western instruments like keyboard, banjo, guitar, bass, triangle and saxophone. Apart from being a form of festive dance music, fungi often contains humorous social commentaries, as well as BVI oral history.
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                  Britney Spears performing at the Staples Centre in Los Angeles, California during her The Onyx Hotel Tour in 2004
                

              
            


            
              	Background information
            


            
              	Birth name

              	Britney Jean Spears
            


            
              	Born

              	December 2, 1981 (1981-12-02)

              McComb, Mississippi, United States
            


            
              	Origin

              	Kentwood, Louisiana, United States
            


            
              	Genre(s)

              	Pop, dance-pop, urban pop, teen pop
            


            
              	Occupation(s)

              	Singer, dancer, songwriter, actress
            


            
              	Years active

              	1992present
            


            
              	Label(s)

              	Jive
            


            
              	Website

              	www.britneyspears.com
            

          


          Britney Jean Spears (born December 2, 1981) is an American pop singer, dancer, songwriter, actress, and author. Her debut album ...Baby One More Time, released in early 1999, propelled her to international stardom. It spawned several singles, including " ...Baby One More Time", which topped the Billboard Hot 100 single. She released her second studio album Oops!... I Did It Again in spring of 2000 with continued success. Her third album Britney was released in fall 2001, followed by the release of her fourth album In The Zone in fall 2003. The album's breakout single " Toxic" was a worldwide success and has won Spears her first Grammy Award. The collection Greatest Hits: My Prerogative was released in fall 2004 followed by a remix album B in the Mix: The Remixes a year later and a brief career break. Her newest album Blackout was released worldwide in October 2007, with the first single " Gimme More" becoming another worldwide hit.


          Spears has sold over eighty-three million records worldwide according to Zomba Label Group. The Recording Industry Association of America (RIAA) ranks her as the eighth best-selling female artist in American music history, having sold 31 million albums in the U.S. Spears's fame in the music industry has led her to experiment with other forms of media, including film and television. As an actress, she is most noted for her starring role in the 2002 movie Crossroads. Spears has also made guest appearances in various movie and television programs. Her success as a singer led her to several high-profile advertising deals and endorsements, including her own Elizabeth Arden perfume line.


          Spears's personal life has gained much attention from the media as a result of her stardom. In particular, her marriage to Kevin Federline in 2004 was the topic of numerous articles. She gave birth to her first child, Sean Preston, in 2005 and to her second child, Jayden James, in 2006. The couple's divorce in fall of the same year was highly publicized, followed by an ongoing legal battle for the custody of their two sons.


          


          Childhood and discovery
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              Britney Spears in The New Mickey Mouse Club, 1993.
            

          


          Britney Spears was born in McComb, Mississippi but was raised in Kentwood, Louisiana as a Southern Baptist by parents James Parnell Spears, a building contractor, and Lynne Irene Bridges, a former grade school teacher. Spears's brother Bryan works as a manager for the Spears family interests and her sister Jamie Lynn is an actress and singer. Her maternal grandmother Lillian Woolmore was an English war-bride, born in Tottenham, London who met Spears's grandfather Barnett O'Field Bridges in England during World War II. Her paternal grandparents were June Austin Spears and Emma Jean Forbes.


          Spears was an accomplished gymnast, attending gymnastics classes until age nine and competing in state-level competitions. She performed in local dance revues and her local Baptist church choir. At age eight she auditioned for the Disney Channel series The New Mickey Mouse Club. Although she was considered too young to join the series at the time, a producer on the show introduced her to a New York City agent. Spears subsequently spent three summers at NYC's Professional Performing Arts School and also appeared in a number of off-Broadway productions, including 1991's Ruthless!. In 1992, she landed a spot on the popular television show Star Search. Though she won her first round in the competition, she ultimately lost. At age eleven, Spears returned to the Disney Channel for a spot on the The New Mickey Mouse Club in Lakeland, Florida. She was featured on the show from 1993 to 1994, until she was 13. Other future celebrities on the show included fellow pop singer Christina Aguilera, 'N Sync members Justin Timberlake and Joshua Chasez, Felicity actress Keri Russell, and The Notebook star Ryan Gosling. After the show ended, Spears returned to Kentwood and entered high school for a year.


          In 1997, Spears briefly joined the all-female pop group Innosense. Later that same year, she decided to go solo. After recording a demo, she was signed by Jive Records. She began touring American venues for a series of concerts sponsored by American teen magazines, and eventually became an opening act for 'N Sync and the Backstreet Boys.


          


          Music career


          [bookmark: 1998.E2.80.932000:_Rise_to_fame]


          19982000: Rise to fame


          


          Spears's debut single " ...Baby One More Time", released in the end of 1998 became an instant international success. It peaked at number one on the Billboard's Hot 100 and sold nine million copies worldwide. and was ranked 25th on Rolling Stone and MTV's "100 Greatest Pop Songs of all time". The music video accompanying the song featured Spears provocatively dressed in a midriff-baring schoolgirl uniform.


          The album of the same title was released in January 1999, reaching number one on the Billboard 200. ...Baby One More Time was certified Diamond, with 25 million copies sold worldwide.. The album received mixed reviews. All Music Guide gave it 4 out of 5 stars, stating that the album "has the same blend of infectious, rap-inflected dance-pop and smooth balladry that propelled the New Kids and Debbie Gibson." While Rolling Stone gave it 2 out of 5, noting that, "While several Cherion-crafted kiddie-funk jams serve up beefy hooks, shameless schlock slowies, like 'E-Mail My Heart', are pure spam." The success of Spears's music coupled with her controversial image made her one of the year's biggest stars.


          In December 1999, she won four Billboard Music Awards, including Female Artist of the Year. A month later, she took home the Favorite Pop/Rock New Artist award at the American Music Awards. At the 2000 Grammy Awards, Spears received two nominations in the categories of Best New Artist and Best Female Pop Vocal Performance for ...Baby One More Time, but lost to Christina Aguilera and Sarah McLachlan respectively.


          Following the success of her previous album, Spears released the album Oops!... I Did It Again, which debuted at number one in the U.S., selling 1,319,193 units during its first week of sales, breaking the SoundScan record for the highest sales in its debut week by any solo artist. The RIAA awarded the album with a Diamond certification with 10 million copies sold in the U.S. and 20 million copies sold worldwide. Concerning both musical content and sales, the album was very similar to Spears's debut, although it fared better with critics. All Music Guide once again gave it 4 out of 5 stars, saying that the album "has the same combination of sweetly sentimental ballads and endearingly gaudy dance-pop that made One More Time." Rolling Stone gave the album 3.5 stars out of 5 by noting the album as "fantastic pop cheese" and "Britney's demand for satisfaction is complex, fierce and downright scary."


          The albums lead single, " Oops!... I Did It Again", broke the record for most radio station additions in a single day and quickly became a top ten hit in the U.S. and other countries. The same year, Spears launched her first world tour, the " Oops!... I Did It Again World Tour". During the tour, she made a stop in New York for the 2000 MTV Video Music Awards. As part of her performance, she ripped off a black suit to reveal a provocative nude-colored and crystal-adorned outfit that generated much controversy. She finished the year with two more Billboard Music Awards, and two Grammy nominations for Oops!... I Did It Again in the categories of Best Pop Vocal Album and Best Female Pop Vocal Performance.


          [bookmark: 2001.E2.80.932003:_Career_development]


          20012003: Career development
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              Spears performing in September 2003.
            

          


          Spears released her third studio album Britney in November 2001. Although not as successful as her previous albums, she assumed some creative control by co-writing five of the album's tracks. It surpassed Michael Jackson's album Invincible when it had a successful debut at number one in the U.S. by selling 745,744 units during its first week. To date, Britney has sold thirteen million copies worldwide. The album's success made her one of the few female artists to have their first three albums debut at number one. The album fared well with critics such as All Music Guide who gave it 4.5 out of 5 stars, describing the album's title tracks as being "pivotal moments on Britney Spears's third album, the record where she strives to deepen her persona, making it more adult while still recognizably Britney." In contrast, Rolling Stone said of the album "Britney belabors the obvious: Spears is one month away from entering her twenties and clearly needs to grow up if she's going to bring her fans along."


          The singles did not perform as well; Britney's lead single " I'm a Slave 4 U" peaked at 27 on the Billboard Hot 100 making it the album's biggest hit. Spears made her third consecutive MTV Video Music Awards performance; in which Spears controversially utilized caged animals and danced erotically with a large albino python draped over her shoulders, performing I'm a Slave 4 U. Animal-rights organization PETA claimed that the animals featured in the performance were mistreated and cancelled plans for an anti-fur billboard that was to feature Spears. To help promote the album, Spears embarked on the " Dream Within a Dream Tour" in November 2001. The tour was forced to cut short in Mexico City due to bad weather. With the end to her tour, Spears announced she would take a six month break from her career.


          Her career success was highlighted by Forbes Magazine in 2002 as Spears was ranked the world's most powerful celebrity. At a performance at the MTV Video Music Awards, she appeared with Christina Aguilera performing the song " Like a Virgin", and was later joined by Madonna. Spears locked lips with Madonna in a highly-publicized kiss.


          In November 2003, Spears released her fourth studio album, In the Zone, jettisoning the Max Martin-produced synthpop of her earlier releases. The album took in lesser-known producers such as RedZone and big names including Moby and R. Kelly. Spears co-wrote eight of the album's thirteen songs and co-produced several pieces of her material for the first time. In the Zone reached #1 in the U.S. charts debut week selling over 609,000 copies. This made Spears the only female in music history to have her first four studio albums debut at number one. The album had a mild reception from critics. Stylus Magazine gave the album a D and even blamed Spears's career choices by stating, "Ultimately, In the Zone suffers greatly from Britney's uneasy transition from teen tart to sexually powerful woman. Had Britney been in charge of her career direction instead of mercilessly prostituted by her management, she might have been able to produce something with some semblance of musical vision." The Guardian praised the album's melodies and her effort, giving it 4 out of 5 stars and writing, "Unlike previous Britney albums, In the Zone has no filler and no shoddy cover versions, just 57 varieties of blue-chip hit-factory pop. There is southern hip-hop, deep house, Neptunes-style R&B, the ubiquitous Diwali beat and, most importantly, oodles of Madonna."


          The album spawned the international #1 single " Toxic", winning Spears her first ever Grammy in the category of Best Dance Recording. " The Onyx Hotel Tour" began in March 2004 to promote the album. The tour's raunchy choreography generated much controversy and heavy criticisms, with the presence of young children the audience.
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          20042005: Greatest Hits and Remix album


          After her marriage to Kevin Federline, Spears announced on her website she was taking another career break in order to start a family.November 2004 saw the release of her first greatest hits collection, Greatest Hits: My Prerogative. The album debuted at #4 on the U.S. charts and featured her version of Bobby Brown's 1988 hit " My Prerogative". The compilation did not include the single " From the Bottom of My Broken Heart".


          In November 2005, Spears released her first remix album, B In The Mix: The Remixes. The album ranged from " ...Baby One More Time" to " Toxic". Her newest single " Someday (I Will Understand)" was also remixed. Another single, " And Then We Kiss", was only released in Asia, where it charted in many countries. The song peaked at #15 on Billboard's Hot Dance Airplay chart, despite it not being officially released in the U.S. With Spears still on maternity leave, the album did not reach the success of her previous albums.
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          20072008: Return to music


          Spears recorded her latest album with producers such as Sean Garrett, J. R. Rotem and Nate "Danja" Hills in 2006 and 2007. In May 2007, she produced a mini-tour for the House of Blues under the name " The M+M's", with 6 shows althogether. Spears did not sing live in the 15-minute shows.


          Spears's fifth album entitled Blackout, was scheduled to be released November 2007. Due to online leaks, the album was pushed up for release on October 30. Blackout debuted at #2 on the US Billboard 200 charts, selling 290,000 copies. It received decent reception from critics. Rolling Stone gave the album 3.5 out of 5 stars, stating that "Blackout is the first time in her career that she's voiced any real thoughts about her life. The old provocation game is still afoot, but Britney's stubbornly holding on to her freakness  it's the only form of rebellion she's got left." All Music Guide also rated the album 3.5 out of 5 stars, noting that "Blackout is an easy album to overpraise based on the lowered expectations Britney's behaviour has set for her audience, as none of her antics suggested that she'd be able to deliver something coherent and entertaining" and also that "it holds together better than any of her other records, echoing the sleek club-centric feel of In the Zone but it's heavier on hedonism than its predecessor, stripped of any ballads or sensitivity, and just reveling in dirty good times."


          The album's first single " Gimme More" was her first produced by Danja, it debuted worldwide on August 30. The track peaked at number three on Billboard's Hot 100 on October 3, becoming Spears's most successful single in the United States since her debut, " ...Baby One More Time".


          Spears's performance at 2007 MTV Video Music Awards received much media attention and was called a disappointing attempt at a "comeback". She performed " Gimme More", the lead single from her Blackout album. Reviews of the performance were unfavorable; BBC's David Willis stated that "her performance would go down in the history books as being one of the worst to grace the MTV Awards," and The Times noted that "Spears was out of synch as she lip-synched and at times just stopped singing altogether." Despite the VMA backlash, the single has achieved success worldwide.


          


          Film and television


          Spears attended New York City's Professional Performing Arts School beginning when she was 8 years old. She also performed as an understudy in 1991's Ruthless! and made appearance in several off-Broadway productions. At age 11, she joined the The New Mickey Mouse Club and was a cast member from 1991 until the show ended in 1993. She mostly displayed her comedic and singing abilities.


          Spears had her first starring role in the 2002 film, Crossroads. She played Lucy, a Georgia high school graduate who decides to find her long-lost mother in Arizona, and travels along with her two friends who wish to visit California. The movie, along with Spears's performance, was poorly received by critics. The film grossed over US$60 million worldwide. Spears received a Razzie Award for Worst Actress and for Worst Original Song " I'm Not a Girl, Not Yet a Woman". Spears made cameo appearances in Austin Powers in Goldmember as herself, and Longshot as a flight attendant.


          In late 1999, Spears appeared on ABC's sitcom Sabrina, the Teenage Witch, playing herself and performed the song " (You Drive Me) Crazy". She then appeared on Saturday Night Live as host and musical guest during 2000, 2002 and 2003. In a 2003 interview with Tucker Carlson of CNN, on the subject of the 2003 Iraq War, Spears said, "Honestly, I think we should just trust our president in every decision he makes and should just support that, you know, and be faithful in what happens." The footage later appeared in Michael Moore's documentary film Fahrenheit 9/11.


          In 2006, Spears guest starred on NBC's Will & Grace in an episode entitled "Buy, Buy Baby". She played a closeted lesbian posing as a conservative Christian, to co-host with Jack McFarland on his talk show. NBC received criticism from conservative Christian groups. In 2007, Spears made a cameo appearance on the premiere of the E! reality show Sunset Tan.


          


          Products and endorsement


          Spears's success had made her notable in the music industry as well as popular culture. In early 2001, she caught the attention of Pepsi who gave Spears a multi-million dollar promotional deal which included numerous television commercials, point-of-purchase promotions and Internet ties between Spears and the company. She has had four books published including A Mother's Gift, and seven DVDs released, including her self-produced 2005 reality series Britney & Kevin: Chaotic. Spears has also released several other products, including a doll and a video game. She participated in seven tours including " The Onyx Hotel Tour" in 2004. She has grossed over US$150 million from tour ticket sales and over $45 million in merchandise from her tours.


          Spears endorsed an Elizabeth Arden fragrance, " Curious", for which she earned a reported $12 million. After one year of sales, the product netted more than $100 million, and was named the best selling perfume of 2004. Following the success of "Curious", Spears released her next Elizabeth Arden fragrance, " Fantasy", in September 2005, with equal success. She launched " In Control" in April 2006, closely followed by the release of another perfume, " Midnight Fantasy" in December. Spears's newest Elizabeth Arden fragrance, " Believe", was released September 2007.


          


          Personal life


          [bookmark: 1999.E2.80.932004]


          19992004


          Spears posed for her first major magazine publication, Rolling Stone in April 1999. Shot by renowned photographer David LaChapelle, the photoshoot garnered widespread criticism for the mixing of wholesome innocence and sex. The cover featured her in a skimpy outfit lying on a bed, generating much speculation that she had breast implants at the age of 17. More controversy arose when Spears declared that she would "remain a virgin until marriage". This has raised questions about her childhood traumas, overt sexuality and relationship with fellow pop singer Justin Timberlake. In early 2002, Spears's four-year relationship with Justin Timberlake ended. Timberlake's 2002 song " Cry Me a River" and its music video, which featured an actress resembling Spears, caused speculation that Spears had been unfaithful; Timberlake, however, denied that his song was meant to portray her.


          June 2002 saw the opening of Spears's restaurant "Nyla" in New York City, which served Louisianan and Italian cuisine. However, she was pulled out of the business venture in November as a result of debts and management issues. Nyla officially closed down in 2003. In the same year, Limp Bizkit frontman Fred Durst confirmed that he was in a relationship with Spears. Durst was also hired to help write and produce tracks for her album In the Zone, which were eventually scrapped.


          Spears married childhood friend Jason Allen Alexander on January 3 2004, at The Little White Wedding Chapel in Las Vegas. The marriage lasted 55 hours, ending with an annulment stating that Spears "lacked understanding of her actions to the extent that she was incapable of agreeing to marriage because before entering into the marriage the Plaintiff and Defendant did not know each others' likes and dislikes, each others' desires to have or not have children, and each other's desires as to State of residency."


          Months after her Las Vegas marriage, Spears embarked on " The Onyx Hotel Tour", which was cancelled in June, after Spears injured her knee during the filming of the video for the single " Outrageous". Spears reportedly became involved in the Kabbalah Centre in September 2004 through her friendship with Madonna. However, she publicly left the religion in 2006, stating on her website, "I no longer study Kaballah, my baby is my religion."


          [bookmark: 2004.E2.80.932006:_Marriage.2C_children_and_divorce]


          20042006: Marriage, children and divorce


          In July 2004, Spears announced her engagement to Kevin Federline, three months after they met. Federline had recently been in a relationship with actress Shar Jackson, who was eight months pregnant with his second child. These initial stages were chronicled in Spears's first reality show Britney & Kevin: Chaotic, which aired on UPN in May and June 2005. On the night of September 18, Spears married Federline in a surprise, non-denominational ceremony at a residence in Studio City, California, filing legal papers on October 6. After the marriage, Spears announced via her website that she would be taking another career break to start a family. She stood by her intent of starting a family; she announced her pregnancy seven months after the marriage writing, "the time has finally come to share our wonderful news that we are expecting our first child together." She gave birth to her first child, Sean Preston Federline, on September 14 2005 in Santa Monica, California by a scheduled caesarean section.


          A few months after giving birth to Sean, speculation emerged about Spears being pregnant for a second time. She announced her second pregnancy in May 2006 with an appearance on The Late Show with David Letterman. She also appeared on Dateline the next month to discuss tabloid rumors about an impending divorce, and motherhood. She addressed an incident which occurred in February when photos revealed her driving with her son unrestrained in her lap, explaining, "I see a bunch of photographers and Im scared and I want to get out of the situation... Theyre coming up on the sides of the car which is a scary situation for me... so I get my baby out of the car and I go home." The month following the televised interview, Spears posed nude for the August 2006 cover of Harper's Bazaar. Just two days before Sean's first birthday, Spears gave birth to her second son; Jayden James Federline on September 12 in Los Angeles.


          Spears filed for divorce from Federline on November 7, citing irreconcilable differences and asking for both physical and legal custody of their two children, with visitation rights for Federline. The following day, Federline filed a response to Spears's divorce petition, seeking physical and legal custody of their children. Laura Wasser was hired to represent Spears in the case. According to a representative for Federline's lawyer, the divorce filing "caught Kevin totally by surprise". The couple reached a global settlement agreement in March 2007 and their divorce was finalized on July 30.
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          20072008: Personal difficulties


          On January 21, 2007, Spears's aunt, Sandra Bridges Covington, with whom she had been very close, died of ovarian cancer. She then stayed in an off-shore drug rehabilitation facility in Antigua for less than 24 hours on February 16. The following night, Spears went to a haircutting studio in Tarzana, California and shaved her hair off with clippers. A few days later, on February 20, she admitted herself to a treatment facility in Malibu, California. While leaving the facility briefly, she quickly returned on February 22. The previous day, Kevin Federline had requested an emergency hearing regarding the custody of his children with Spears but his attorney announced that his client asked to cancel the court appearance. No further explanation was given. Spears left the rehabilitation centre on March 20 according to her manager, who said she was released after "successfully completing their program." Throughout early 2007, Spears embarked on a series of behaviors that received much attention from the media, including attacking the paparazzi with an umbrella. As the legal battle over the custody of their children continued, many members of her entourage have been subpoenaed to testify about her parenting skills.


          In September 2007, the official findings in Spears's custody battle were announced by the court. She was ordered to undergo random drug and alcohol testings and to attend parenting counseling. Spears and Federline continued to share joint custody of their two children on a conditional basis. A few days later, she was officially charged with misdemeanor hit-and-run and driving without a license. If convicted, she could face a year in jail. Spears lost physical custody of her children to Federline on October 1, with the court ruling that Federline will keep full custody of the children. The charges for her alleged hit-and-run that occurred in August 2007 were officially laid, she was booked for the charges by the Los Angeles Police Department on October 15 but was not arrested.


          On the evening of January 3, 2008, police were called to Spears's home after she refused to relinquish custody of her children to Federline's people. She was hospitalized at Cedars-Sinai Medical Centre after she "appeared to be under the influence of an unknown substance," though blood tests show negative for any illicit substances. She was also held for psychiatric evaluation, and was released from the hospital two days later.


          


          Discography


          
            
              	
                

                Studio albums


                
                  	1999: ...Baby One More Time


                  	2000: Oops!... I Did It Again


                  	2001: Britney


                  	2003: In the Zone


                  	2007: Blackout

                

              

              	
                

                Compilations and EPs


                
                  	2004: Greatest Hits: My Prerogative


                  	2005: Someday (I Will Understand) EP


                  	2005: B in the Mix: The Remixes

                

              
            

          


          
            
              	
                

                DVDs


                
                  	1999: Time Out with Britney Spears


                  	2000: Live and More!


                  	2001: Britney: The Videos


                  	2002: Live from Las Vegas


                  	2004: In the Zone


                  	2004: Greatest Hits: My Prerogative


                  	2005: Britney & Kevin: Chaotic

                

              

              	
                

                Tours


                
                  	1998: Hair Zone Mall Tour


                  	1999: ...Baby One More Time Tour


                  	2000: Crazy 2K Tour


                  	2000: Oops!... I Did It Again World Tour


                  	2001: Dream Within a Dream Tour


                  	2004: The Onyx Hotel Tour


                  	2007: The M+M's Tour

                

              
            

          


          


          Guest appearances


          
            	2003: " Like a Virgin/ Hollywood" (Live) by Madonna feat. Britney Spears, Christina Aguilera, Missy Elliott

            from Remixed & Revisited by Madonna


            	2006: "Crazy" by Kevin Federline feat. Spears

            from Playing with Fire by Kevin Federline

          


          
            	Complete list of Britney Spears Unreleased material (includes song titles, producers, and unreleased collaborations).

          


          


          Music videos


          Spears's music videos have a significant contribution to the success of her music and video career. The video for " ...Baby One More Time" featured the young singer wearing a school uniform exposing her midriff and this image helped propel her to superstardom. Similarly the video for " Oops!... I Did It Again" showed Spears wearing a tightly-fitted red catsuit, fueling speculations that the star has breast implants. Her image as a "clean, straight-up girl" was revolutionized by the videos for " I'm A Slave 4 U", " Toxic", and " Gimme More" which generated much controversy and portrayed Spears with a sexually oriented image.


          


          Number one singles


          
            
              	Year

              	Single

              	Peak positions
            


            
              	WORLD

              	US

              	UK

              	CAN

              	AUS

              	GER

              	FRA
            


            
              	1998

              	" ...Baby One More Time"

              	1

              	1

              	1

              	1

              	1

              	1

              	1
            


            
              	1999

              	" (You Drive Me) Crazy"

              	1

              	10

              	5

              	13

              	12

              	4

              	2
            


            
              	" Born to Make You Happy"

              	1

              	not released

              	1

              	21

              	not released

              	3

              	9
            


            
              	2000

              	" Oops!...I Did It Again"

              	1

              	9

              	1

              	4

              	1

              	2

              	4
            


            
              	" Lucky"

              	2

              	23

              	5

              	5

              	3

              	1

              	16
            


            
              	2003

              	" Me Against the Music" (feat. Madonna)

              	1

              	35

              	2

              	2

              	1

              	5

              	11
            


            
              	2004

              	" Toxic"

              	1

              	9

              	1

              	1

              	1

              	4

              	3
            


            
              	" Everytime"

              	1

              	15

              	1

              	2

              	1

              	4

              	2
            


            
              	2007

              	" Gimme More"

              	2

              	3

              	3

              	1

              	3

              	7

              	5
            


            
              	Total Number-one hits

              	7

              	1

              	5

              	3

              	5

              	2

              	1
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        Broadcasting


        
          

          Broadcasting is the distribution of audio and/or video signals which transmit programs to an audience. The audience may be the general public or a relatively large sub-audience, such as children or young adults.


          There are wide variety of broadcasting systems, all of which have different capabilities. The largest broadcasting systems are institutional public address systems, which transmit nonverbal messages and music within a school or hospital, and low-powered broadcasting systems which transmit radio stations or television stations to a small area. National radio and television broadcasters have nationwide coverage, using retransmitter towers, satellite systems, and cable distribution. Satellite radio and television broadcasters can cover even wider areas, such as entire continents, and Internet channels can distribute text or streamed music worldwide.


          The sequencing of content in a broadcast is called a schedule. As with all technological endeavors, a number of technical terms and slang have developed. A list of these terms can be found at list of broadcasting terms. Television and radio programs are distributed through radio broadcasting or cable, often both simultaneously. By coding signals and having decoding equipment in homes, the latter also enables subscription-based channels and pay-per-view services.


          The term "broadcast" was coined by early radio engineers from the midwestern United States. Broadcasting forms a very large segment of the mass media. Broadcasting to a very narrow range of audience is called narrowcasting.


          Economically there are a few ways in which stations are able to continually broadcast. Each differs in the method by which stations are funded:


          
            	in-kind donations of time and skills by volunteers (common with community broadcasters)


            	direct government payments or operation of public broadcasters


            	indirect government payments, such as radio and television licenses


            	grants from foundations or business entities


            	selling advertising or sponsorships


            	public subscription or membership

          


          Broadcasters may rely on a combination of these business models. For example, National Public Radio, a non-commercial network within the United States, receives grants from the Corporation for Public Broadcasting (which in turn receives funding from the U.S. government), by public membership, and by selling "extended credits" to corporations.


          


          Recorded broadcasts and live broadcasts


          One can record and live broadcasts. The former allows correcting errors, and removing superfluous or undesired material, rearranging it, applying slow-motion and repetitions, and other techniques to enhance the program. However some live events like sports telecasts can include some of the aspects including slow motion clips of important goals/hits etc in between the live telecast.


          American radio network broadcasters habitually forbade prerecorded broadcasts in the 1930s and 1940s requiring radio programs played for the Eastern and Central time zones to be repeated three hours later for the Pacific time zone. This restriction was dropped for special occasions, as in the case of the German dirigible airship Hindenburg at Lakehurst, New Jersey in 1937. During World War II, prerecorded broadcasts from war correspondents were allowed on U.S. radio. In addition, American radio programs were recorded for playback by Armed Forces Radio stations around the world.


          A disadvantage of recording first is that the public may know the outcome of an event from another source, which may be a spoiler. In addition, prerecording prevents live announcers from deviating from an officially-approved script, as occurred with propaganda broadcasts from Germany in the 1940s and with Radio Moscow in the 1980s.


          Many events are advertised as being live, although they are often "recorded live" (sometimes this is referred to as "live-to-tape"). This is particularly true of performances of musical artists on radio when they visit for an in-studio concert performance. This intentional blurring of the distinction between live and recorded media is viewed with chagrin among many music lovers. Similar situations have sometimes appeared in television (" The Cosby Show is recorded in front of a live studio audience").


          

          A broadcast may be distributed through several physical means. If coming directly from the studio at a single radio or tv station, it is simply sent through the air chain to the transmitter and thence from the antenna on the tower out to the world. Programming may also come through a communications satellite, played either live or recorded for later transmission. Networks of stations may simulcast the same programming at the same time, originally via microwave link, and now mostly by satellite.


          Distribution to stations or networks may also be through physical media, such as analogue or digital videotape, CD, DVD, and sometimes other formats. Usually these are included in another broadcast, such as when electronic news gathering returns a story to the station for inclusion on a news programme.


          The final leg of broadcast distribution is how the signal gets to the listener or viewer. It may come over the air as with a radio station or TV station to an antenna and receiver, or may come through cable TV or cable radio (or " wireless cable") via the station or directly from a network. The Internet may also bring either radio or TV to the recipient, especially with multicasting allowing the signal and bandwidth to be shared.


          The term "broadcast network" is often used to distinguish networks that broadcast an over-the-air television signal that can be received using a television antenna from so-called networks that are broadcast only via cable or satellite television. The term "broadcast television" can refer to the programming of such networks.


          


          Legal status


          


          UK


          Since 1956, sound and television broadcasts were included as copyright works. Copyright, Designs and Patents Act 1988 defines a broadcast as a transmission by wireless telegraphy of visual images, sounds, or other information which is capable of lawful reception by the public or which is made for presentation to the public. It thus covers radio, television, teletext et al.
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                    	selenium  bromine  krypton
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              	General
            


            
              	Name, Symbol, Number

              	bromine, Br, 35
            


            
              	Chemical series

              	halogens
            


            
              	Group, Period, Block

              	17, 4, p
            


            
              	Appearance

              	gas/liquid: red-brown

              solid: metallic luster

              [image: ]
            


            
              	Standard atomic weight

              	79.904 (1) gmol1
            


            
              	Electron configuration

              	[Ar] 4s2 3d10 4p5
            


            
              	Electrons per shell

              	2, 8, 18, 7
            


            
              	Physical properties
            


            
              	Phase

              	liquid
            


            
              	Density (near r.t.)

              	(Br2, liquid) 3.1028 gcm3
            


            
              	Melting point

              	265.8 K

              (-7.2 C, 19 F)
            


            
              	Boiling point

              	332.0 K

              (58.8 C, 137.8 F)
            


            
              	Critical point

              	588 K, 10.34 MPa
            


            
              	Heat of fusion

              	(Br2) 10.571  kJmol1
            


            
              	Heat of vaporization

              	(Br2) 29.96  kJmol1
            


            
              	Specific heat capacity

              	(25C) (Br2)

              75.69 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P(Pa)

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T(K)

                    	185

                    	201

                    	220

                    	244

                    	276

                    	332
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	orthorhombic
            


            
              	Oxidation states

              	5, 4, 3, 1, -1

              (strongly acidic oxide)
            


            
              	Electronegativity

              	2.96 (Pauling scale)
            


            
              	Ionization energies

              ( more)

              	1st: 1139.9  kJmol1
            


            
              	2nd: 2103 kJmol1
            


            
              	3rd: 3470 kJmol1
            


            
              	Atomic radius

              	115  pm
            


            
              	Atomic radius (calc.)

              	94 pm
            


            
              	Covalent radius

              	114 pm
            


            
              	Van der Waals radius

              	185 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	nonmagnetic
            


            
              	Electrical resistivity

              	(20C) 7.81010 m
            


            
              	Thermal conductivity

              	(300K) 0.122 Wm1K1
            


            
              	Speed of sound

              	(20 C)? 206 m/s
            


            
              	CAS registry number

              	7726-95-6
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of bromine
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	79Br

                    	50.69%

                    	79Br is stable with 44 neutrons
                  


                  
                    	81Br

                    	49.31%

                    	81Br is stable with 46 neutrons
                  

                

              
            


            
              	References
            

          


          Bromine (pronounced /ˈbroʊmiːn/, /ˈbroʊmaɪn/, /ˈbroʊmɪn/, Greek: ῶ, brmos, meaning "stench (of he-goats)" ), is a chemical element with the symbol Br and atomic number 35. A halogen element, bromine is a red volatile liquid at standard room temperature that is intermediate in reactivity between chlorine and iodine. Bromine vapours are corrosive and toxic. Approximately 730,000,000 kg was produced in 1993. The main applications for bromine are in fire retardants and fine chemicals.


          


          History


          Bromine was discovered independently by two chemists Antoine Balard and Carl Jacob Lwig in 1825 and 1826.


          Balard found bromide salts in the ash of sea weed from the salt marshes of Montpellier in 1826. The seaweed was used to produce iodine, but also contained bromine.


          Carl Jacob Lwig working at the laboratory of Leopold Gmelin produced elemental bromine by reacting mineral salts, which contained bromides, with chlorine gas. The publication of the results was delayed and Balard published his results first.


          Bromine was not produced in quantity until 1860. The French chemist and physicist Joseph-Louis Gay-Lussac suggested the name bromine due to the characteristic smell of the vapors. Some also suggest that it may have been discovered by Bernard Courtois, the man who discovered iodine.


          


          Isotopes


          

          Bromine has 2 stable isotopes: Br-79 (50.69%) and Br-81 (49.31%). At least another 23 isotopes are known to exist. Many of the bromine isotopes are fission products. Several of the heavier bromine isotopes from fission are delayed neutron emitters. All of the radioactive bromine isotopes are relatively short lived. The longest half life is the neutron deficient Br-77 at 2.376 days. The longest half life on the neutron rich side is Br-82 at 1.471 days. A number of the bromine isotopes exhibit metastable isomers. Stable Br-79 exhibits a radioactive isomer, with a half life of 4.86 seconds. It decays by isomeric transition to the stable ground state.


          


          Notable characteristics


          Bromine is the only liquid nonmetallic element at room temperature and one of only six elements on the periodic table that are liquid at or close to room temperature. The pure chemical element has the physical form of a diatomic molecule, Br2. It is a dense, mobile, reddish-brown liquid, that evaporates easily at standard temperature and pressures to give a red vapor (its colour resembles nitrogen dioxide) that has a strong disagreeable odour resembling that of chlorine. Bromine is a halogen, and is less reactive than chlorine and more reactive than iodine. Bromine is slightly soluble in water, and highly soluble in carbon disulfide, aliphatic alcohols (such as methanol), and acetic acid. It bonds easily with many elements and has a strong bleaching action.


          Certain bromine-related compounds have been evaluated to have an ozone depletion potential or bioaccumulate in living organisms. As a result many industrial bromine compounds are no longer manufactured, are being restricted, or scheduled for phasing out.


          Bromine is a powerful oxidizing agent. It reacts vigorously with metals, especially in the presence of water, as well as most organic compounds, especially upon illumination.


          Bromine has no known role in human health. Organobromine compounds do occur naturally, a famous example being Tyrian purple. Most organobromine compounds in nature arise via the action of vanadium bromoperoxidase.


          


          Occurrence and production


          
            [image: World bromine production trend]

            
              World bromine production trend
            

          


          The diatomic element Br2 does not occur naturally. Instead, bromine exists exclusively as bromide salts in diffuse amounts in crustal rock. Due to leaching, bromide salts have accumulated in sea water (85 ppm), but at a lower concentration than chloride. Bromine may be economically recovered from bromide-rich brine wells and from the Dead Sea waters (up to 50000 ppm).


          Approximately 500,000 metric tons (worth around US$350 million) of bromine are produced per year (2001) worldwide with the United States and Israel being the primary producers. Bromine production has increased sixfold since the 1960s. The largest bromine reserve in the United States is located in Columbia and Union County, Arkansas, U.S. Israel's bromine reserves are contained in the waters of the Dead Sea. The bromide-rich brines are treated with chlorine gas, flushing through with air. In this treatment, bromide anions are oxidized to bromine by the chlorine gas.


          
            	2 Br + Cl2  2 Cl + Br2

          


          Because of its commercial availability and long shelf-life, bromine is not typically prepared. Small amounts of bromine can however be generated through the reaction of solid sodium bromide with concentrated sulfuric acid (H2SO4). The first stage is formation of hydrogen bromide (HBr), which is a gas, but under the reaction conditions some of the HBr is oxidized further by the sulfuric acid to form bromine (Br2) and sulfur dioxide (SO2).


          
            	NaBr (s) + H2SO4 (aq)  HBr (aq) + NaHSO4 (aq)


            	2 HBr (aq) + H2SO4 (aq)  Br2 (g) + SO2 (g) + 2 H2O (l)

          


          Similar alternatives, such as the use of dilute hydrochloric acid with sodium hypochlorite, are also available. The most important thing is that the anion of the acid (in the above examples, sulfate and chloride, respectively) be more electronegative than bromine, allowing the substitution reaction to occur.


          


          Compounds


          


          Organic chemistry


          Organic compounds are brominated by either addition or substitution reactions. Bromine undergoes electrophilic addition to the double-bonds of alkenes, via a cyclic bromonium intermediate. In non-aqueous solvents such as carbon disulfide, this affords the di-bromo product. For example, reaction with ethylene will produce 1,2-dibromoethane. Bromine also undergoes electrophilic addition to phenols and anilines. When used as bromine water, the corresponding bromohydrin is formed instead. So reliable is the reactivity or bromine that bromine water is employed as a reagent to test for the presence alkenes, phenols, and anilines. Like the other halogens, bromine participates in free radical reactions. For example hydrocarbons are brominated upon treatment with bromine in the presence of light.


          Bromine, sometimes with a catalytic amount of phosphorus, easily brominates carboxylic acids at the -position. This method, the Hell-Volhard-Zelinsky reaction, is the basis of the commercial route to bromoacetic acid.


          N-Bromosuccinimide is commonly used as a substitute for elemental bromine, being easier to handle, and reacting more mildly and thus more selectively.


          Organic bromides are often preferable relative to the less reactive chlorides and more expensive iodide-containing reagent]]s. Thus, Grignard and organolithium compound are most often generated from the corresponding bromides.


          


          Inorganic chemistry


          Bromine is an oxidizer, and it will oxidize iodide ions to iodine, being itself reduced to bromide:


          
            	Br2 + 2 I  2 Br + I2

          


          Bromine will also oxidize metals and metaloids to the corresponding bromides. Anhydrous bromine is less reactive toward many metals than hydrated bromine, however. Dry bromine reacts vigorously with aluminium, titanium, mercury as well as alkaline earths and alkali metals.


          


          Applications


          A wide variety of organobromine compounds are used in industry. Some are prepared from bromine and others are prepared from hydrogen bromide, which is obtained by burning hydrogen in bromine.


          Illustrative of the addition reaction is the preparation of 1,2-Dibromoethane, the organobromine compound produced in the largest amounts:


          
            	C2H4 + Br2  CH2BrCH2Br

          


          Ethylene bromide is an additive in gasolines containing lead anti- engine knocking agents. It scavenges lead by forming volatile lead bromide, which is exhausted from the engine. This application has declined since the 1970s due to environmental regulations. Ethylene bromide is also used as a fumigant, but again this application is declining.


          Brominated flame retardants represent a commodity of growing importance. Specific compound used produced for this purpose include tetrabromobisphenol A, decabromodiphenyl ether, and vinyl bromide.


          The bromides of calcium, sodium, and zinc account for a sizable part of the bromine market. These salts form dense solutions in water that are used as drilling fluids.


          Miscellaneous uses:


          
            	Several dyes, agrichemicals, and pharmaceuticals are organobromine compounds. 1-Bromo-3-chloropropane, 1-bromoethylbenzene, and 1-bromoalkanes are prepared by the antimarkovnikov addition of HBr to alkenes. Ethidium bromide, EtBr, is used as a DNA stain in gel electrophoresis.


            	Bromine is also used in for the production of brominated vegetable oil, which is used as an emulsifier in many citrus-flavored soft drinks.


            	High refractive index compounds


            	Water purification compounds, Disinfectants


            	Potassium bromide is used in some photographic developers to inhibit the formation of fog (undesired reduction of silver).

          


          


          Safety


          Elemental bromine is toxic and causes burns. As an oxidizing agent, it is incompatible with most organic and inorganic compounds. Care needs to taken when transporting bromine, it is commonly carried in steel tanks lined with lead, supported by strong metal frames.


          When certain ionic compounds containing Bromine are mixed with Potassium permanganate (KMnO4), they will form a pale brown cloud of Bromine gas. This gas smells like bleach and is very irritating to the mucus membranes. This form of Bromine will appear to diffuse slowly, but it will suddenly disappear. Upon exposure, one should move to fresh air immediately. If symptoms arise, medical attention is needed.
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          The term Bronze Age refers to a period in human cultural development when the most advanced metalworking (at least in systematic and widespread use) included techniques for smelting copper and tin from naturally-occurring outcroppings of copper ores, and then smelting those ores to cast bronze. These naturally-occurring ores typically included arsenic as a common impurity. Copper/tin ores are rare, as reflected in the fact that there were no tin bronzes in western Asia before 3,000 B.C. The Bronze Age forms part of the three-age system for prehistoric societies. In this system, it follows the Neolithic in some areas of the world. On the other hand, in many parts of sub-Saharan Africa, the Neolithic is directly followed by the Iron Age. In some parts of the world, a Copper Age follows the Neolithic and precedes the Bronze Age.


          


          Origins


          The place and time of the invention of bronze are controversial and it is possible that bronzing was invented independently in multiple places. The earliest known tin bronzes are from what is now Iran and Iraq and date to the late 4th millennium BC. Arsenical bronzes were made in Anatolia and on both sides of the Caucasus by the early 3rd millennium BC. Some scholars date some arsenical bronze artifacts of the Maykop culture in the North Caucasus as far back as the mid 4th millennium BC, which would make them the oldest known bronzes, but others date the same Maykop artifacts to the mid 3rd millennium BC. Arsenic bronze however is a naturally occurring alloy, in contrary to the later used tin bronze. Tin had to be delved and smelted separately (mainly as the tin ore cassiterite), and added to the molten copper to make the alloy.


          


          Near East


          Periodization for the Bronze Age in the Ancient Near East is as follows:


          
            
              	Bronze Age

              (3300 BCE - 1200 BCE)

              	Early Bronze Age

              (3300 BCE - 2000 BCE)

              	Early Bronze Age I

              	3300 BCE - 3000 BCE
            


            
              	Early Bronze Age II

              	3000 BCE - 2700 BCE
            


            
              	Early Bronze Age III

              	2700 BCE - 2200 BCE
            


            
              	Early Bronze Age IV

              	2200 BCE - 2000 BCE
            


            
              	Middle Bronze Age

              (2000 BCE - 1550 BCE)

              	Middle Bronze Age I

              	2000 BCE - 1750 BCE
            


            
              	Middle Bronze Age II

              	1750 BCE - 1650 BCE
            


            
              	Middle Bronze Age III

              	1650 BCE - 1550 BCE
            


            
              	Late Bronze Age

              (1550 BCE - 1200 BCE)

              	Late Bronze Age I

              	1550 BCE - 1400 BCE
            


            
              	Late Bronze Age II A

              	1400 BCE - 1300 BCE
            


            
              	Late Bronze Age II B

              	1300 BCE - 1200 BCE
            

          


          


          Mesopotamia


          In Mesopotamia, the Bronze Age begins in the late Uruk period, spanning the Early Dynastic period of Sumer, the Akkadian Empire, the Old Babylonian and Old Assyrian periods and the period of Kassite hegemony.


          


          Ancient Egypt


          In Ancient Egypt, the Bronze Age begins in the Protodynastic period.


          
            	Early Bronze Age

              
                	Early Dynastic Period of Egypt


                	Old Kingdom


                	First Intermediate Period of Egypt

              

            


            	Middle Bronze Age

              
                	Middle Kingdom of Egypt


                	Second Intermediate Period of Egypt ( Hyksos)

              

            


            	Late Bronze Age

              
                	New Kingdom

              

            

          


          


          Levant


          
            	Early Bronze Age

              
                	Ebla

              

            


            	Middle Bronze Age

              
                	Amorites

              

            


            	Late Bronze Age

              
                	Mitanni


                	Ugarit


                	Aramaeans

              

            

          


          


          Anatolia


          
            	Hittite Empire


            	Arzawa


            	Assuwa

          


          


          Aegean
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          The Aegean Bronze Age begins around 3000 BC when civilizations first established a far-ranging trade network. This network imported tin and charcoal to Cyprus, where copper was mined and alloyed with the tin to produce bronze. Bronze objects were then exported far and wide, and supported the trade. Isotopic analysis of the tin in some Mediterranean bronze objects indicates it came from as far away as Great Britain.


          Knowledge of navigation was well developed at this time, and reached a peak of skill not exceeded until a method was discovered (or perhaps rediscovered) to determine longitude around 1750 AD, with the notable exception of the Polynesian sailors.


          The Minoan civilization based from Knossos appears to have coordinated and defended its Bronze Age trade.


          One crucial lack in this period was that modern methods of accounting were not available. Numerous authorities believe that ancient empires were prone to misvalue staples in favour of luxuries, and thereby perish by famines created by uneconomic trading.


          


          Persian Plateau


          
            	Elam


            	Konar Sandal


            	Kulli culture


            	Tappeh Sialk


            	BMAC

          


          


          Collapse


          How the Bronze Age ended in this region is still being studied. There is evidence that Mycenaean administration of the regional trade empire followed the decline of Minoan primacy. Evidence also exists that supports the assumption that several Minoan client states lost large portions of their respective populations to extreme famines and/or pestilence, which in turn would indicate that the trade network may have failed at some point, preventing the trade that would have previously relieved such famines and prevented some forms of illness (by nutrition). It is also known that the breadbasket of the Minoan empire, the area north of the Black Sea, also suddenly lost significant portions of its population, and thus probably some degree of cultivation in this era.
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              Mycenaean sword found in Eastern Europe
            

          


          Recent research has discredited the theory that exhaustion of the Cypriot forests caused the end of the bronze trade. The Cypriot forests are known to have existed into later times, and experiments have shown that charcoal production on the scale necessary for the bronze production of the late Bronze Age would have exhausted them in less than fifty years.


          One theory says that as iron tools became more common, the main justification of the tin trade ended, and that trade network ceased to function as it once did. The individual colonies of the Minoan empire then suffered drought, famine, war, or some combination of these three factors, and thus they had no access to the far-flung resources of an empire by which they could easily recover.


          Another family of theories looks to Knossos itself. The Thera eruption occurred at this time, 110 kilometers (70mi) north of Crete. Some authorities speculate that a tsunami from Thera destroyed Cretan cities. Others say that perhaps a tsunami destroyed the Cretan navy in its home harbour, which then lost crucial naval battles; so that in the LMIB/LMII event (c. 1450 BC) the cities of Crete burned and the Mycenaean civilization took over Knossos. If the eruption occurred in the late 17th century BC (as most chronologists now think), then its immediate effects belong to the Middle Bronze to Late Bronze Age transition, and not to the end of the Late Bronze Age; but it could have triggered the instability which led to the collapse first of Knossos and then of Bronze Age society overall. One such theory looks to the role of Cretan expertise in administering the empire, post-Thera. If this expertise was concentrated in Crete, then the Mycenaeans may have made crucial political and commercial mistakes when administering the Cretans' empire.


          More recent archaeological findings, including on the island of Thera (more commonly known today as Santorini), suggest that the center of Minoan Civilization at the time of the eruption was actually on this island rather than on Crete. Some think that this was the fabled Atlantis (a map drawn on a wall of a Minoan palace in Crete depicts an island similar to that described by Plato and similar too to the form Thera very likely had prior to its explosion). According to this theory, the catastrophic loss of the political, administrative and economic centre by the eruption as well as the damage wrought by the tsunami to the coastal towns and villages of Crete precipitated the decline of the Minoans. A weakened political entity with a reduced economic and military capability and fabled riches would have then been more vulnerable to human predators. Indeed, the Santorini Eruption is usually dated to c. 1630 BC. And, the Mycenaean Greeks first enter the historical record a few decades later c. 1600 BC. Thus, the later Mycenaean assaults on Crete (c.1450 BC) and Troy (c.1250 BC) are revealed as but continuations of the steady encroachments of the Greeks upon the weakened Minoan world.


          Each of these theories is persuasive, and aspects of all of them may have some validity in describing the end of the Bronze Age in this region.


          


          Indus valley


          The Bronze Age on the Indian subcontinent began around 3300 BCE with the beginning of the Indus Valley civilization. Inhabitants of the ancient Indus Valley, the Harappans, developed new techniques in metallurgy and produced copper, bronze, lead and tin. The Indian Bronze Age ends at the start of the Iron Age Vedic Period (1500 BCE - 500 BCE). This is during the Harappan culture, which dates from 1700 BCE to 1300 BCE, that overlaps the transition period between the Bronze Age, and the Iron Age period. As a result, it is difficult to pinpoint the true end of the Indian Bronze Age.


          


          East Asia
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          China


          Historians disagree about the dates that should be attached to a Bronze Age in China. The difficulty lies in the term Bronze Age itself, as it has been applied to signify a period in European and Middle Eastern history when bronze tools replaced stone tools, and were later replaced by iron ones. In those places, the medium of the new Age made that of the old obsolete. In China, however, any attempt to establish a definite set of dates for a Bronze Age is complicated by two factors: the early arrival of iron smelting technology and the persistence of bronze in tools, weapons and sacred vessels. The earliest bronze artifacts are found in the Majiayao culture site, and from then on the society gruadually grew into the Bronze Age


          Bronze metallurgy in China originated in what is referred to as the Erlitou (also Erh-li-tou) period, which some historians argue places it within the range of dates controlled by the Shang dynasty. Others believe the Erlitou sites belong to the preceding Xia (also Hsia) dynasty. The U.S. National Gallery of Art defines the Chinese Bronze Age as the period between about 2000 BC and 771 BC, a period which begins with Erlitou culture and ends abruptly with the disintegration of Western Zhou rule. Though this provides a concise frame of reference, it overlooks the continued importance of bronze in Chinese metallurgy and culture. Since this is significantly later than the discovery of bronze in Mesopotamia, bronze technology could have been imported rather than discovered independently in China.
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          Iron is found in the Zhou period, but its use is minimal. Chinese literature dating to the 6th century BC attests a knowledge of iron smelting, possibly making iron a Chinese invention, yet bronze continues to occupy the seat of significance in the archaeological and historical record for some time after this. Historian W. C. White argues that iron did not supplant bronze at any period before the end of the Zhou dynasty (481 BC) and that bronze vessels make up the majority of metal vessels all the way through the Later Han period, or through 221 AD.


          The Chinese bronze artifacts generally are either utilitarian, like spear points or adze heads, or ritualistic, like the numerous large sacrificial tripods. However, even some of the most utilitarian objects bear the markings of more sacred items. The Chinese inscribed all kinds of bronze items with three main motif types: demons, symbolic animals, and abstract symbols. Some large bronzes also bear inscriptions that have helped historians and archaeologists piece together the history of China, especially during the Zhou period.


          The bronzes of the Western Zhou period document large portions of history not found in the extant texts, and often were composed by persons of varying rank and possibly even social class. Further, the medium of cast bronze lends the record they preserve a permanence not enjoyed by manuscripts. These inscriptions can commonly be subdivided into four parts: a reference to the date and place, the naming of the event commemorated, the list of gifts given to the artisan in exchange for the bronze, and a dedication. The relative points of reference these vessels provide have enabled historians to place most of the vessels within a certain time frame of the Western Zhou period, allowing them to trace the evolution of the vessels and the events they record.


          


          Southeast Asia
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          In Ban Chiang, Thailand, ( Southeast Asia) bronze artifacts have been discovered dating to 2100 BC.


          In Nyaunggan, Myanmar bronze tools have been excavated along with ceramics and stone artefacts. Dating is still currently broad (3500500 BC).


          


          Korean peninsula


          The Middle Mumun pottery period culture of the southern Korean Peninsula gradually adopted bronze production (c. 700600? BC) after a period when Liaoning-style bronze daggers and other bronze artifacts were exchanged as far as the interior part of the Southern Peninsula (c. 900700 BC). The bronze daggers lent prestige and authority to the personages who wielded and were buried with them in high-status megalithic burials at south-coastal centres such as the Igeum-dong site. Bronze was an important element in ceremonies and as for mortuary offerings until 100.


          


          Europe


          


          Central Europe
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          In Central Europe, the early Bronze Age Unetice culture (18001600 BC) includes numerous smaller groups like the Straubing, Adlerberg and Hatvan cultures. Some very rich burials, such as the one located at Leubingen with grave gifts crafted from gold, point to an increase of social stratification already present in the Unetice culture. All in all, cemeteries of this period are rare and of small size. The Unetice culture is followed by the middle Bronze Age (16001200 BC) Tumulus culture, which is characterised by inhumation burials in tumuli (barrows). In the eastern Hungarian Krs tributaries, the early Bronze Age first saw the introduction of the Mako culture, followed by the Ottomany and Gyulavarsand cultures.


          The late Bronze Age Urnfield culture, (1300700 BC) is characterized by cremation burials. It includes the Lusatian culture in eastern Germany and Poland (1300500 BC) that continues into the Iron Age. The Central European Bronze Age is followed by the Iron Age Hallstatt culture (700450 BC).


          Important sites include:


          
            	Biskupin (Poland)


            	Nebra (Germany)


            	Vrble (Slovakia)


            	Zug-Sumpf, Zug, Switzerland

          


          


          Caucasus


          Some scholars date some arsenical bronze artifacts of the Maykop culture in the North Caucasus as far back as the mid 4th millennium BC.


          


          Great Britain


          In Great Britain, the Bronze Age is considered to have been the period from around 2100 to 750 BC. Migration brought new people to the islands from the continent. Recent tooth enamel isotope research on bodies found in early Bronze Age graves around Stonehenge indicate that at least some of the migrants came from the area of modern Switzerland. The Beaker culture displayed different behaviours from the earlier Neolithic people and cultural change was significant. Integration is thought to have been peaceful as many of the early henge sites were seemingly adopted by the newcomers. The rich Wessex culture developed in southern Britain at this time. Additionally, the climate was deteriorating, where once the weather was warm and dry it became much wetter as the Bronze Age continued, forcing the population away from easily-defended sites in the hills and into the fertile valleys. Large livestock farms developed in the lowlands which appear to have contributed to economic growth and inspired increasing forest clearances. The Deverel-Rimbury culture began to emerge in the second half of the Middle Bronze Age (c. 14001100 BC) to exploit these conditions. Cornwall was a major source of tin for much of western Europe and copper was extracted from sites such as the Great Orme mine in northern Wales. Social groups appear to have been tribal but with growing complexity and hierarchies becoming apparent.


          Also, the burial of dead (which until this period had usually been communal) became more individual. For example, whereas in the Neolithic a large chambered cairn or long barrow was used to house the dead, the Early Bronze Age saw people buried in individual barrows (also commonly known and marked on modern British Ordnance Survey maps as Tumuli), or sometimes in cists covered with cairns.


          The greatest quantities of bronze objects found in England were discovered in East Cambridgeshire, where the most important finds were recovered in Isleham (more than 6500 pieces).


          


          Ireland


          The Bronze Age in Ireland commenced in the centuries around 2000 BC when copper was alloyed with tin and used to manufacture Ballybeg type flat axes and associated metalwork. The preceding period is known as the Copper Age and is characterised by the production of flat axes, daggers, halberds and awls in copper. The period is divided into three phases: Early Bronze Age (20001500 BC), Middle Bronze Age (15001200 BC), and Late Bronze Age (1200  c. 500 BC). Ireland is also known for a relatively large number of Early Bronze Age burials.


          One of the characteristic type of artifact of the Early Bronze Age in Ireland is the flat axe. There are five main types of flat axes: Lough Ravel (c. 2200 BC), Ballybeg (c. 2000 BC), Killaha (c. 2000 BC), Ballyvalley (c. 20001600 BC), Derryniggin (c. 1600 BC), and a number of metal ingots in the shape of axes.
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          In Great Britain, the Bronze Age is considered to have been the period from around 2700 to 700 BC.


          


          Periodization


          


          Late Neolithic


          
            	Meldon Bridge Period

          


          


          Early Bronze Age (EBA), 2700-1500


          
            	2700 BC - 2000 BC: Mount Pleasant Phase, Early Beaker culture: Ireland: copper+arsenic, flat axes, halberds; Britain: copper+tin


            	2100-1900 Late Beaker: knives, tanged spearheads ( Bush Barrow; Overton Period)


            	1900-1500: Bedd Branwen Period; copper+tin

          


          


          Middle Bronze Age (MBA), 1500-1000


          
            	1500-1300: Acton Park Phase: palstaves, socketed spearheads; copper+tin, also lead


            	1300-1200: Knighton Heath Period; " rapiers"


            	1200-1000: Early Urnfield; Wilburton-Wallington Phase

          


          


          Late Bronze Age(LBA), 1000-700


          
            	1000-900: Late Urnfield: socketed axes, palstaves (also lead)


            	800-700 BC: Llyn Fawr Phase, Ewart Park Phase: leaf-shaped swords

          


          


          Early Iron Age, 700-600


          
            	Hallstatt C

          


          


          Development


          


          The Beaker culture
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          In around 2,700 BC a new culture arrived in Britain, often referred to as the Beaker culture. Beaker pottery appears in the Mount Pleasant Phase (2,700 BC - 2,000 BC) along with flat axes and burial practices of inhumation. People of this period were also largely responsible for building many famous prehistoric sites such as the later phases of Stonehenge along with Seahenge.


          Immigration brought new people to the islands from the continent. Recent tooth enamel isotope research on bodies found in early Bronze Age graves around Stonehenge indicate that at least some of the immigrants came from the area of modern Switzerland. The Beaker culture displayed different behaviours from the earlier Neolithic people and cultural change was significant. Integration is thought to have been peaceful as many of the early henge sites were seemingly adopted by the newcomers.


          Also, the burial of dead (which until this period had usually been communal) became more individual. For example, whereas in the Neolithic a large chambered cairn or long barrow was used to house the dead, the 'Early Bronze Age' saw people buried in individual barrows(also commonly known and marked on modern British Ordnance Survey maps as Tumuli). They were often buried with a beaker alongside the body, or sometimes in cists covered with cairns.


          There is some debate amongst archaeologists as to whether the 'Beaker people' were a race of people who migrated to Britain en masse from the continent, or whether a prestigious Beaker cultural "package" of goods and behaviours (which eventually spread across most of western Europe) diffused to Britain's existing inhabitants through trade across tribal boundaries. Modern thinking tends towards the latter view. Alternatively, a ruling class of Beaker individuals may have made the migration and come to control the native population at some level.


          


          Bronze


          Believed to be of Iberian origin (modern day Spain and Portugal), Beaker techniques brought to Britain the skill of refining metal. At first they made items from copper, but from around 2,150 BC smiths had discovered how to make bronze (which was much harder than copper) by mixing copper with a small amount of tin. With this discovery, the Bronze Age arrived in Britain. Over the next thousand years, bronze gradually replaced stone as the main material for tool and weapon making.


          Britain had large reserves of tin in the areas of Cornwall and Devon in what is now southwest England, and thus tin mining began. By around 1,600 BC the southwest of Britain was experiencing a trade boom as British tin was exported across Europe.


          The Beaker people were also skilled at making ornaments from gold, and examples of these have been found in graves of the wealthy Wessex culture of southern Britain.


          The greatest quantities of bronze objects found in what is now England were discovered in East Cambridgeshire, where the most important finds were recovered in Isleham (more than 6500 pieces).


          


          The Wessex culture


          The rich Wessex culture developed in southern Britain at this time. Additionally, the climate was deteriorating, where once the weather was warm and dry it became much wetter as the Bronze Age continued, forcing the population away from easily-defended sites in the hills and into the fertile valleys. Large livestock farms developed in the lowlands which appear to have contributed to economic growth and inspired increasing forest clearances.


          


          The Deverel-Rimbury culture


          The Deverel-Rimbury culture began to emerge in the second half of the 'Middle Bronze Age' (c. 1400- 1100 BC) to exploit these conditions. Cornwall was a major source of tin for much of western Europe and copper was extracted from sites such as the Great Orme mine in northern Wales. Social groups appear to have been tribal but with growing complexity and hierarchies becoming apparent.


          


          Disruption of cultural patterns


          There is evidence of a relatively large scale disruption of cultural patterns which some scholars think may indicate an invasion (or at least a migration) into southern Great Britain circa the 12th century BC. This disruption was felt far beyond Britain, even beyond Europe, as most of the great Near Eastern empires collapsed (or experienced severe difficulties) and the Sea Peoples harried the entire Mediterranean basin around this time. Cremation was adopted as a burial practice with cemeteries of urns containing cremated individuals appearing in the archaeological record.


          


          Bronze Age boats


          
            	Ferriby Boats


            	Langdon Bay hoard - see also Dover Museum


            	Divers unearth Bronze Age hoard off the coast of Devon


            	Moor Sands finds, including a remarkably well preserved and complete sword which has parallels with material from the Seine basin of northern France
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          The Brothers Grimm (German: Die Gebrder Grimm), Jakob and Wilhelm Grimm, were German academics who were best known for publishing collections of folk tales and fairy tales and for their work in linguistics, relating to how the sounds in words shift over time ( Grimm's Law). They are among the best known story tellers of novellas from Europe, allowing the widespread knowledge of such tales as Rumpelstiltskin, Snow White, Sleeping Beauty, Rapunzel, Cinderella, and Hansel and Gretel.


          


          History


          The Brothers Grimm, Jacob (17851863) and Wilhelm Karl (17861859), became famous as the authors of fairy tales. As scholars, they also contributed to comparative linguistics. The Grimm brothers were also very important historians of medieval language and folklore.


          The Brothers Grimm were born in Hanau, Jacob on January 4, 1785, and Wilhelm on February 24, 1786. They grew up playing games of make-believe together, and their lifelong close relationship made their accomplishments possible. The Grimm family lived nearby the magistrates' house between 1790 and 1796 while the father was employed by the Prince of Hesse. The brothers attended school in Kassel, and both studied law at the University of Marburg. It was the inspiration of Friedrich von Savigny who awakened in them an interest in the past. In 1808, Jacob was named court librarian to the king of Westphalia, and in 1816 he became librarian in Kassel, where Wilhelm was also employed. They remained there until 1830, when they secured positions at the University of Gttingen.


          The Grimm brothers published their first volume of fairy tales, Tales of Children and the Home, in 1812. They had received their stories from peasants and villagers. In their collaboration Jacob did more of the research, while Wilhelm, more fragile, put it into literary form and provided the childlike style. They were also interested in folklore and primitive literature. Between 1816 and 1818 they published two volumes of German legends and also a volume of early literary history.


          In time the brothers became interested in older languages and their relation to German. Jacob began to specialize in the history and structure of the German language. The relationships between words became known as Grimm's Law. They gathered immense amounts of data. By 1830 the brothers moved to the University of Gttingen, where Jacob was named professor and head librarian. Wilhelm also became a professor in 1835. Both were dismissed that same year for protesting against the king's decision to abolish the Hanoverian constitution. Their last years were spent in writing a definitive dictionary of the German language, the first volume published in 1854, and it was carried on by future generations.


          Wilhelm died in Berlin on December 16, 1859, while Jacob continued work on the dictionary and related projects until his death in Berlin on September 20, 1863.


          


          Biography


          Jakob Ludwig Grimm and Wilhelm Karl Grimm were born on January 4, 1785, and February 24, 1786, respectively, in Hanau near Frankfurt in Hessen. They were among a family of nine children, only six of whom survived infancy. Their early childhood was spent in the countryside in what has been described as an "idyllic" state. When the eldest brother Jakob was eleven years old, however, their father, Philipp Wilhelm, died, and the family moved into a cramped urban residence. Two years later, the children's grandfather also died, leaving them and their mother to struggle in reduced circumstances. (Some modern psychologists have argued that this harsh family background influenced the ways the Brothers Grimm would interpret and present their tales.) The Brothers tended to idealize and excuse fathers, leaving a predominance of female villains in the talesthe infamous wicked stepmothers, for example, the evil stepmother and stepsisters in Cinderella, the nefarious crone in Snow White and the Seven Dwarfs, and the kindly father in The Frog King, however this opinion ignores the fact that the brothers were collectors of folk tales, not their authors:



          
            	"They urged fidelity to the spoken text, without embellishments, and though it has been shown that they did not always practise what they preached, the idealized orality of their style was much closer to reality than the literary retellings previously thought necessary."

          


          
            	"Scholars and psychiatrists have thrown a camouflaging net over the stories with their relentless, albeit fascinating, question of 'What does it mean?'"

          


          Another influence is perhaps shown in the brothers' fondness for stories such as The Twelve Brothers, which show one girl and several brothers (their own family structure) overcoming opposition.


          The two brothers were educated at the Friedrichs- Gymnasium in Kassel and later both read law at the University of Marburg. They were in their early twenties when they began the linguistic and philological studies that would culminate in both Grimm's Law and their collected editions of fairy and folk tales. Though their collections of tales became immensely popular, they were essentially a by-product of the linguistic research which was the Brothers' primary goal.


          Jakob remained a bachelor until his death, but Wilhelm married Dorothea Wild, a pharmacist's daughter from whom the brothers heard the story Little Red Riding Hood, in 1825. They had four children, three survived infancy. In 1830, they formed a household in Gttingen with Jakob, where both brothers became professors.


          In 1837, the Brothers Grimm joined five of their colleague professors at the University of Gttingen to protest against the abolition of the liberal constitution of the state of Hanover by King Ernest Augustus I, a reactionary son of King George III. This group came to be known in the German states as Die Gttinger Sieben (The Gttingen Seven). The two, along with the five others, protested against the abrogation. For this, the professors were fired from their university posts and three deported--including Jakob. Jakob settled in Kassel, outside Ernest's realm, and Wilhelm joined him there, both staying with their brother Ludwig. However, the next year, the two were invited to Berlin by the King of Prussia, and both settled there.
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          Wilhelm died in 1859; his elder brother Jakob died in 1863. The brothers are buried in the St. Matthus Kirchhof Cemetery in Schneberg, Berlin. The Grimms helped foment a nationwide democratic public opinion in Germany and are cherished as the progenitors of the German democratic movement, whose revolution of 1848/1849 was crushed by the Kingdom of Prussia, where there was established a constitutional monarchy.


          


          The Tales


          The Brothers Grimm began collecting folk tales around 1807, in response to a wave of awakened interest in German folklore that followed the publication of Ludwig Achim von Arnim and Clemens Brentano's folksong collection Des Knaben Wunderhorn ("The Youth's Magic Horn"), 1805-8. By 1810 the Grimms produced a manuscript collection of several dozen tales, which they had recorded by inviting storytellers to their home and transcribing what they heard. Although it is often believed that they took their tales from peasants, many of their informants were middle-class or aristocratic, recounting tales they had heard from their servants, and several of the informants were of Huguenot ancestry and told tales French in origin. It is believed that certain elements of the stories were "purified" for the brothers who were Christian.


          In 1812, the Brothers published a collection of 86 German fairy tales in a volume titled Kinder- und Hausmrchen ( "Children's and Household Tales"). They published a second volume of 70 fairy tales in 1814 ("1815" on the title page), which together make up the first edition of the collection, containing 156 stories.


          They wrote a two volume work titled Deutsche Sagen which included 585 German legends which were published in 1816 and 1818. The legends are told in chronological order of which historical events they were related. Then they arranged the regional legends thematically for each folktale creature like dwarfs, giants, monsters, etc. not in any historical order. These legends were not as popular as the fairytales.


          A second edition, of the Kinder- und Hausmrchen, followed in 1819-22, expanded to 170 tales. Five more editions were issued during the Grimms' lifetimes, in which stories were added or subtracted, until the seventh edition of 1857 contained 211 tales. Many of the changes were made in light of unfavorable reviews, particularly those that objected that not all the tales were suitable for children, despite the title. They were also criticized for being insufficiently German; this not only affected the tales they included, but their language as they changed "Fee" (fairy) to an enchantress or wise woman, every prince to a king's son, every princess to a king's daughter. (It has long been recognized that some of these later-added stories were derived from printed rather than oral sources.)


          These editions, equipped with scholarly notes, were intended as serious works of folklore. The Brothers also published the Kleine Ausgabe or "small edition," containing a selection of 50 stories expressly designed for children (as opposed to the more formal Groe Ausgabe or "large edition"). Ten printings of the "small edition" were issued between 1825 and 1858.


          The Grimms were not the first to publish collections of folktales. The 1697 French collection by Charles Perrault is the most famous, though there were various others, including a German collection by Johann Karl August Musus published in 1782-7. The earlier collections, however, made little pretense to strict fidelity to sources. The Brothers Grimm were the first workers in this genre to present their stories as faithful renditions of the kind of direct folkloric materials that underlay the sophistications of an adapter like Perrault. In so doing, the Grimms took a basic and essential step toward modern folklore studies, leading to the work of folklorists like Peter and Iona Opie and others.


          It should be noted that the Grimms' method was common in their historical era. Arnim and Brentano edited and adapted the folksongs of Des Knaben Wunderhorn; in the early 1800s Brentano collected folktales in much the same way as the Grimms. The good academic practices violated by these early researchers had not yet been codified in the period in which they worked. The Grimms have been criticized for a basic dishonesty, for making false claims about their fidelityfor saying one thing and doing another; whether and to what degree they were deceitful, or self-deluding, is perhaps an open question.


          


          Linguistics


          In the very early 19th century, the time in which the Brothers Grimm lived, the Holy Roman Empire had recently dissolved, and the modern nation of Germany did not exist. In its place was a confederacy of 39 small- to medium-size German states, many of the states newly created by Napoleon when he reorganized Germany. The major unifying factor for the German people of the time was a common language. So part of what motivated the Brothers in their writings and in their lives was the desire to help create a German identity.


          Less well known to the general public outside of Germany is the Brothers' work on a German dictionary, the Deutsches Wrterbuch. It was very extensive, having 33 volumes and weighing 84 kg, and is still considered the standard reference for German etymology. Work began in 1838, but by the end of their lifetime, only sections for the letter 'A' through part of the letter 'F' were completed. Ultimately, the work was not considered complete until 1960.


          Jacob is recognized for enunciating Grimm's law, Germanic Sound Shift, that was first observed by the Danish philologist Rasmus Christian Rask. Grimm's law was the first non-trivial systematic sound change ever to be discovered.
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          The brown trout (Salmo trutta morpha fario and S. trutta morpha lacustris) and the sea trout (S. trutta morpha trutta) are fish of the same species.


          They are distinguished chiefly by the fact that the brown trout is largely a freshwater fish, while the sea trout shows anadromous reproduction, migrating to the oceans for much of its life and returning to freshwater only to spawn.


          The lacustrine morph of brown trout is most usually potamodromous, migrating from lakes into rivers or streams to spawn, although there is some evidence of stocks that spawn on wind-swept shorelines of lakes. S. trutta morpha fario form stream-resident populations, typically in alpine streams but sometimes in larger rivers. There is evidence that anadromous and non-anadromous morphs coexisting in the same river can be genetically identical. In common usage, the name "brown trout" is often applied indiscriminately to the various morphs.


          The brown trout is normally considered to be native to Europe and Asia but the natural distribution of the migratory forms may be, in fact, circumpolar. There are also landlocked populations far from the oceans, for example in Greece and Estonia. The fish is not considered to be endangered although, in some cases, individual stocks are under various degrees of stress mainly through habitat degradation, overharvest and artificial propagation leading to introgression. S. trutta morpha fario prefers cold (though in comparison with other trout, this species has a somewhat higher temperature preference of about 60-65 F, or 15.5-18.3 C), well- oxygenated upland waters, especially large streams in mountainous areas. Cover is important to trout, and they are more likely to be found where there are submerged rocks, undercut banks, and overhanging vegetation.
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          The brown trout is a medium sized fish, growing to 20 kg or more in some localities although in many smaller rivers a mature weight of 1 kg (2 lb) or less is common. The current International Game Fish Association (IGFA) world "all tackle" record brown trout, 18.25 kg (40 pounds, 4 ounces), was caught in May 1992 from the Little Red River, Arkansas by Howard "Rip" Collins.


          Brown trout may live for several years but, as with the Atlantic salmon, there is a high proportion of death of males after spawning and probably fewer than 20% of female kelts recover from spawning. The migratory forms grow to significantly larger sizes and may live longer. Brown trout are active both by day and by night and are opportunistic feeders. While in fresh water, the diet will frequently include invertebrates from the streambed, small fish, frogs, and insects flying near the water's surface. The high dietary reliance upon insect larvae, pupae, nymphs and adults is what allows trout to be a favoured target for fly fishing. Sea trout are especially fished for at night using wet flies.


          The spawning behaviour of brown trout is similar to that of the closely related Atlantic salmon. A typical female produces about 2,000 eggs per kilogram (900 eggs per pound) of body weight at spawning. Brown trout rarely form hybrids, almost invariably infertile, with other species. One such example is the tiger trout, a hybrid with the brook trout.


          Trout is a favourite food fish, and is used both fresh and smoked; there are many recipes for it, and it may be eaten fried, grilled, baked, cured or microwaved.


          The specific epithet trutta derives from the Latin trutta, meaning, literally, "trout".


          


          Stocking, farming and non-native brown trout


          
            [image: Fish in the Faroe Islands:Brown trout (Salmo trutta fario)Faroese stamp issued: 7 Feb 1994Artist: Astrid Andreasen]

            
              Fish in the Faroe Islands:

              Brown trout (Salmo trutta fario)

              Faroese stamp issued: 7 Feb 1994

              Artist: Astrid Andreasen
            

          


          The species has been widely introduced for purposes of sport into North America, South America, Australia and New Zealand. Brown trout have had serious negative impacts on upland native fish species in some of the countries where they have been introduced, particularly Australia. Because of the trout's importance as a food and game fish, it has been artificially propagated and stocked in many places in its range, and fully natural populations (uncontaminated by allopatric genomes) probably exist only in isolated places, for example in Corsica or in high alpine valleys on the European mainland.


          Farming of brown trout has included the production of infertile triploid fish by increasing the water temperature just after fertilisation of eggs, or more reliably by a process known as pressure shocking. Triploids are favoured by anglers because they grow faster and larger than diploid trout. Proponents of the stocking of triploids argue that, because they are infertile, they can be introduced into an environment that contains wild brown trout without the negative effects of cross-breeding. However, it is possible that stocking triploids may damage wild stocks in other ways. Triploids certainly compete with diploid fish for food, space and other resources. They could also be more aggressive than diploid fish and they may disturb spawning behaviour.


          Sea trout populations in recent years have seriously declined due to infestation by sea lice from salmon farms.
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              Bruce Lee
            


            
              	Chinese name

              	李小龍 ( Traditional)
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              	李小龙 ( Simplified)
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              	Lǐ Xiǎolng ( Mandarin)
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              	Lei5 Siu2lung4 ( Cantonese)
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              San Francisco, California, U.S.
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              Hong Kong
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              	Linda Emery (1945-)
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              	Brandon Lee (19651993)
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              	Official site

              	Bruce Lee Foundation
            

          


          Bruce Lee ( traditional Chinese: 李 小 龍; simplified Chinese: 李 小 龙; pinyin: Lǐ Xiǎolng; Cantonese Yale: Lih Sulhng; November 27, 1940 July 20, 1973) was an American-born martial artist, philosopher, instructor, martial arts actor and the founder of the Jeet Kune Do combat form. He was widely regarded as the most influential martial artist of the twentieth century and a cultural icon. He was also the father of actor Brandon Lee and of actress Shannon Lee.


          Lee was born in San Francisco, California and raised in Hong Kong. His Hong Kong and Hollywood-produced films elevated the traditional Hong Kong martial arts film to a new level of popularity and acclaim, and sparked the first major surge of interest in Chinese martial arts in the West. The direction and tone of his films changed and influenced martial arts and martial arts films in Hong Kong and the rest of the world as well. Lee became an iconic figure particularly to the Chinese, as he portrayed Chinese national pride and Chinese nationalism in his movies. He primarily practiced Chinese martial arts (Kung Fu).
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          Lee Jun Fan was born in the hour of the dragon, between 68 a.m., in the Year of the Dragon according to the Chinese zodiac calendar, November 27, 1940 at the Chinese Hospital in San Franciscos Chinatown in the United States. His father, Lee Hoi-Chuen (李海泉), was Chinese, and his Catholic mother, Grace (何愛瑜), was of Chinese and German ancestry. Lee and his parents returned to Hong Kong when he was three months old. He was a citizen of the United States by birth and did not hold any other citizenships.


          


          Education and family


          At age 12, Lee entered La Salle College and later he attended St. Francis Xavier's College. In 1959, at the age of 18, Lee got into a fight and badly beat his opponent, getting into trouble with the police. His father became concerned about young Bruce's safety, and as a result, he and his wife decided to send Bruce to the United States to live with an old friend of his father's. Lee left with $100 in his pocket and the titles of 1958 Boxing Champion and the Crown Colony Cha Cha Champion of Hong Kong. After living in San Francisco, he moved to Seattle to work for Ruby Chow, another friend of his father's. In 1959, Lee completed his high school education in Seattle and received his diploma from Edison Technical School. He enrolled at the University of Washington and studied philosophy, drama, and psychology, among other subjects. It was at the University of Washington that he met his future wife Linda Emery, whom he would marry in 1964.


          He had two children with Linda, Brandon Lee (19651993) and Shannon Lee (1969-). Brandon, who also became an actor like his father, died in an accident during the filming of The Crow in 1993. Shannon Lee also became an actress and appeared in some low-budget films starting in the mid 1990s, but has since quit acting.


          


          Names


          Lee's Cantonese given name was Jun Fan (振藩; Mandarin Pinyin: Zhnfn). At his birth, he additionally was given the English name of "Bruce" by a Dr. Mary Glover. Though Mrs. Lee had not initially planned on an English name for the child, she deemed it appropriate and would concur with Dr. Glover's addition. However, his American name was never used within his family until he enrolled in La Salle College (a Hong Kong high school) at the age of 12, and again at another high school ( St. Francis Xavier's College in Kowloon), where Lee would come to represent the boxing team in inter-school events.


          Lee initially had the birth name Li Yuen Kam (李炫金); Mandarin Pinyin: Lǐ Xunjīn) given to him by his mother, as at the time, Lee's father was away on a Chinese opera tour. This name would later be abandoned because of a conflict with the name of Bruce's grandfather, causing him to be renamed Jun Fan upon his father's return. Also of note is that Lee was given a feminine name, Sai Fung (細鳳, literally "small phoenix"), which was used throughout his early childhood in keeping with a Chinese custom, traditionally thought to hide a child from evil spirits.


          Lee's screen names were respectively Lee Siu Lung (in Cantonese), and Li Xiao Long (in Mandarin) (李小龍; Cantonese pengyam: Ley5 Siu Long4; Mandarin Pinyin: Lǐ Xiǎolng) which literally translates to "Lee the Little Dragon" in English. These names were first used by director 袁步雲 of the 1950 Cantonese movie 細路祥, in which Lee would perform. It is possible that the name "Lee Little Dragon" was based on his childhood name of "small dragon", as, in Chinese tradition, the dragon and phoenix come in pairs to represent the male and female genders respectively. The more likely explanation is that he came to be called "Little Dragon" because, according to the Chinese zodiac, he was born in the Year of the Dragon.


          


          Acting career


          Lee's father Hoi-Chuen was a famous Cantonese Opera star. Thus, through his father, Bruce was introduced into films at a very young age and appeared in several short black-and-white films as a child. Lee had his first role as a baby who was carried onto the stage. By the time he was 18, he had appeared in twenty films.


          While in the United States from 19581964, Lee abandoned thoughts of a film career in favour of pursuing martial arts. However, after Lee's high-profile martial arts demonstration at the 1964 Long Beach Karate Tournament, he was seen by some of the nation's most proficient martial artistsas well as the hairdresser of Batman producer William Dozier. Dozier soon invited Lee for an audition, where Lee so impressed the producers with his lightning-fast moves that he earned the role of Kato alongside Van Williams in the TV series The Green Hornet. The show lasted just one season, from 1966 to 1967. Lee also played Kato in three crossover episodes of Batman. This was followed by guest appearances in a host of television series, including Ironside (1967) and Here Come the Brides (1969).


          In 1969, Lee made a brief appearance in his first American film Marlowe where he played a henchman hired to intimidate private detective Philip Marlowe (played by James Garner) by smashing up his office with leaping kicks and flashing punches, only to later accidentally jump off a tall building while trying to kick Marlowe off. In 1971, Lee appeared in four episodes of the television series Longstreet as the martial arts instructor of the title character Mike Longstreet (played by James Franciscus). Bruce would later pitch a television series of his own tentatively titled The Warrior. Allegedly, Lee's concept was retooled and renamed Kung Fu, but if so, Warner Bros. gave Lee no credit. The role of the Shaolin monk in the Wild West, known to have been coveted by Bruce, was awarded to non-martial artist David Carradine, purportedly because of the studio's belief that a Chinese leading man would not be embraced by the American public.


          Not happy with his supporting roles in the U.S., Lee returned to Hong Kong and was offered a film contract by legendary director Raymond Chow to star in films produced by his production company Golden Harvest. Lee played his first leading role in The Big Boss (1971) which proved an enormous box office success across Asia and catapulted him to stardom. He soon followed up his success with two more huge box office successes: Fist of Fury (1972) and Way of the Dragon (1972). For Way of the Dragon, he took complete control of the film's production as the writer, director, star, and choreographer of the fight scenes. In 1964, at a demonstration in Long Beach, California, Lee had met karate champion Chuck Norris. In Way of the Dragon Lee introduced Norris to moviegoers as his opponent in the final death fight at the Colosseum in Rome, today considered one of Lee's most legendary fight scenes.


          In 1973, Lee played the lead role in Enter the Dragon, the first film to be produced jointly by Golden Harvest and Warner Bros. This film would skyrocket Lee to fame in the U.S. and Europe. However, only a few months after the film's completion and three weeks before its release, the supremely fit Lee mysteriously died. Enter the Dragon would go on to become one of the year's highest grossing films and cemented Lee as a martial arts legend. It was made for US$850,000 in 1973 (equivalent to $4 million adjusted for inflation as of 2007). To date, Enter the Dragon has grossed over $200 million worldwide. The movie sparked a brief fad in the martial-arts epitomized in songs like " Kung Fu Fighting" and TV shows like Kung Fu.


          Robert Clouse, the director of Enter the Dragon, attempted to finish Lee's incomplete film Game of Death which Lee was also set to write and direct. Lee had shot over forty minutes of footage for Game of Death before shooting was stopped to allow him to work on Enter the Dragon. Kareem Abdul-Jabbar, a student of Lee, also appeared in the film, which culminates in Lee's character, Billy Lo (clad in the now-famous yellow track suit) taking on the 7'2" basketball player in a climactic fight scene. In a controversial move, Robert Clouse finished the film using a look-alike and archive footage of Lee from his other films and released it in 1978 with a new storyline and cast. However, the cobbled-together film contained only 15 minutes of actual footage of Lee while the rest had a Lee lookalike, Tai Chung Kim, and Yuen Biao as stunt doubles. The unused footage Lee had filmed was recovered 22 years later and included in the documentary Bruce Lee: A Warrior's Journey.


          


          Challengers on the set


          Lee's celebrity and martial arts prowess often put him on a collision course with a number of street thugs, stunt men and martial arts extras, all hoping to make a name for themselves. Lee typically defused such challenges without fighting, but felt forced to respond to several persistent individuals.


          Bob Wall, USPK karate champion and co-star in Enter the Dragon, recalled a particularly serious encounter that transpired after a film extra kept taunting Lee. The extra yelled that Lee was "a movie star, not a martial artist," that he "wasn't much of a fighter." Lee answered his taunts by asking him to jump down from the wall he was sitting on. Bob Wall described Lee's opponent as "a gang-banger type of guy from Hong Kong," a "damned good martial artist," and observed that he was fast, strong, and bigger than Bruce.


          Wall recalled the confrontation in detail:


          
            	"This kid was good. He was strong and fast, and he was really trying to punch Bruce's brains in. But Bruce just methodically took him apart."

          


          
            	"Bruce kept moving so well, this kid couldn't touch him...Then all of a sudden, Bruce got him and rammed his ass into the wall and swept him, he proceeded to drop his knee into his opponent's chest, locked his arm out straight, and nailed him in the face repeatedly."

          


          After his victory, Lee gave his opponent lessons on how to improve his fighting skills. His opponent, now impressed, would later say to Lee, "You really are a master of the martial arts."


          


          Hong Kong legacy


          There are a number of legacies surrounding Lee that still exist in Hong Kong culture today. One is that his early 70s interview on the TVB show Enjoy Yourself Tonight cleared the busy streets of Hong Kong as everyone was watching the interview at home.


          Another topic is that his moment of birth is often used as a modern cultural proof of the existence of the Four Pillars of Destiny concept, having been born in the year of the dragon and hour of the dragon along with other astrological alignment.


          


          Martial arts training and development


          Lee's first introduction to martial arts was through his father, Lee Hoi Cheun. He learned the fundamentals of Wu style Tai Chi Chuan from his father. Lee's sifu, Wing Chun master Yip Man, was also a colleague and friend of Hong Kong's Wu style Tai Chi Chuan teacher Wu Ta-ch'i.


          Lee trained in Wing Chun Gung Fu from age 1318 under Hong Kong Wing Chun Sifu Yip Man. Lee was introduced to Yip Man in early 1954 by William Cheung, then a live-in student of Yip Man. Like most Chinese martial arts schools at that time, Sifu Yip Man's classes were often taught by the highest ranking students. One of the highest ranking students under Yip Man at the time was Wong Shun-Leung. Wong is thought to have had the largest influence on Bruce's training. Yip Man trained Lee privately after some students refused to train with Lee due to his ancestry.


          Bruce was also trained in Western boxing and won the 1958 Boxing Championship match against 3-time champion Gary Elms by knockout in the 3rd round. Before arriving to the finals against Elms, Lee had knocked out 3 straight boxers in the first round. In addition, Bruce learned western fencing techniques from his brother Peter Lee, who was a champion fencer at the time. This multi-faceted exposure to different fighting arts would later play an influence in the creation of the eclectic martial art Jeet Kune Do.


          


          Jun Fan Gung Fu


          Lee began teaching martial arts after his arrival in the United States in 1959. Originally trained in Wing Chun Gung Fu, Lee called what he taught Jun Fan Gung Fu. Jun Fan Gung Fu (literally Bruce's Gung Fu), is basically a slightly modified approach to Wing Chun Gung Fu. Lee taught friends he met in Seattle, starting with Judo practitioner Jesse Glover as his first student and who later became his first assistant instructor. Before moving to California, Lee opened his first martial arts school, named the Lee Jun Fan Gung Fu Institute, in Seattle.


          Lee also improvised his own kicking method, involving the directness of Wing Chun and the power of Northern Shaolin kung fu. Lee's kicks were delivered very quickly to the target, without "chambering" the leg.


          


          Jeet Kune Do
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          Jeet Kune Do originated in 1965. A match with Wong Jack Man influenced Lee's philosophy on fighting. Lee believed that the fight had lasted too long and that he had failed to live up to his potential using Wing Chun techniques. He took the view that traditional martial arts techniques were too rigid and formalistic to be practical in scenarios of chaotic street fighting. Lee decided to develop a system with an emphasis on "practicality, flexibility, speed, and efficiency". He started to use different methods of training such as weight training for strength, running for endurance, stretching for flexibility, and many others which he constantly adapted.


          Lee emphasized what he called "the style of no style". This consisted of getting rid of a formalized approach which Lee claimed was indicative of traditional styles. Because Lee felt the system he now called Jun Fan Gung Fu was too restrictive, it was developed into a philosophy and martial art he would come to call (after the name was suggested by Dan Inosanto) Jeet Kune Do or the Way of the Intercepting Fist. It is a term he would later regret because Jeet Kune Do implied specific parameters that styles connote whereas the idea of his martial art was to exist outside of parameters and limitations.


          Lee directly certified only 3 instructors. Taky Kimura, James Yimm Lee (no relation to Bruce Lee), and Dan Inosanto, are the only instructors certified personally by Lee. Inosanto holds the 3rd rank (Instructor) directly from Bruce Lee in Jeet Kune Do, Jun Fan Gung Fu, and Bruce Lee's Tao of Chinese Gung Fu. Taky Kimura holds a 5th rank in Jun Fan Gung Fu. James Yimm Lee (now deceased) held a 3rd rank in Jun Fan Gung Fu. Ted Wong holds 2nd rank in Jeet Kune Do certified directly by Dan Inosanto. James Yimm Lee and Taky Kimura hold ranks in Jun Fan Gung Fu, not Jeet Kune Do; Taky received his 5th rank in Jun Fan Gung Fu after the term Jeet Kune Do existed. Also Bruce gave Dan all three diplomas on the same day, suggesting perhaps that Bruce wanted Dan to be his protege. All other Jeet Kune Do instructors since Lee's death have been certified directly by Dan Inosanto.


          James Yimm Lee, a close friend of Lee, died without certifying additional students. Taky Kimura, to date, has certified only one person in Jun Fan Gung Fu: his son and heir Andy Kimura. Dan Inosanto continued to teach and certify select students in Jeet Kune Do for over 30 years, making it possible for thousands of martial arts practitioners to trace their training lineage back to Bruce Lee. Prior to his death, Lee told his then only two living instructors Inosanto and Kimura (James Yimm Lee had died in 1972) to dismantle his schools. Both Taky Kimura and Dan Inosanto were allowed to teach small classes thereafter, under the guideline "keep the numbers low, but the quality high". Bruce also instructed several World Karate Champions including Chuck Norris, Joe Lewis, and Mike Stone. Between all 3 of them, during their training with Bruce they won every Karate Championship in the United States.


          Controversy over Jeet Kune Do

          The name "Jun Fan Jeet Kune Do" was legally trademarked, and the rights to Bruce Lee's name, likeness, and personal martial arts legacy (including personal photos and countless personal effects and memorabilia) were given solely to the Lee estate for copyrighted commercial use. The name is made up of two parts: 'Jun Fan' (Lee's Chinese given name) and 'Jeet Kune Do' (the Way of the Intercepting Fist).


          


          Jujitsu


          At 22 Lee also met Professor Wally Jay, and began to receive informal instruction in Jujitsu from him. The two would have long conversations about theories surrounding the martial arts and grew to be longtime friends.


          [bookmark: 1964_Long_Beach_International_Karate_Championships]


          1964 Long Beach International Karate Championships


          


          At the invitation of Ed Parker, Lee appeared in the 1964 Long Beach International Karate Championships and performed repetitions of two-finger pushups (using the thumb and the index finger) with feet at approximately a shoulder-width apart. In the same Long Beach event he also performed the " One inch punch". The description of which is as follows: Lee stood upright, his right foot forward with knees bent slightly, in front of a standing, stationary partner. Lee's right arm was partly extended and his right fist approximately an inch away from the partner's chest. Without retracting his right arm, Lee then forcibly delivered the punch to his partner while largely maintaining his posture, sending the partner backwards and falling into a chair said to be placed behind the partner to prevent injury, though the force of gravity caused his partner to soon after fall onto the floor.


          His volunteer was Bob Baker of Stockton, California. "I told Bruce not to do this type of demonstration again", he recalled. "When he punched me that last time, I had to stay home from work because the pain in my chest was unbearable."


          [bookmark: 1967_Long_Beach_International_Karate_Championships]


          1967 Long Beach International Karate Championships


          Lee also appeared at the 1967 Long Beach International Karate Championships and performed various demonstrations, including the famous "unstoppable punch" with USKA world karate champion Vic Moore. Bruce would announce to Vic Moore that he was going to throw a straight punch to his face, and all he had to do was block it. He would take several steps back and ask if Moore was ready, when Moore nodded in affirmation, Lee would glide towards him until he was within striking range. He would then throw a straight punch directly at Moore's face and stop before impact. In eight attempts, Moore blocked zero punches.


          


          Fights


          
            
              	Year

              	Opponent

              	Location

              	Result

              	Other info
            


            
              	1955

              	William Cheung

              	Hong Kong

              	Exhibition
            


            
              	1957

              	Wong Shun-Leung

              	Hong Kong

              	Exhibition
            


            
              	1958

              	Pu Chang

              	Hong Kong

              	KO 2

              	Referee: Wong Shun-Leung
            


            
              	1958

              	Yang Huang

              	Hong Kong

              	KO 1

              	Amateur Boxing Tournament
            


            
              	1958

              	Lieh Lo

              	Hong Kong

              	KO 1

              	Amateur Boxing Tournament
            


            
              	1958

              	Shen Yuen

              	Hong Kong

              	KO 1

              	Amateur Boxing Tournament-Semi Finals
            


            
              	1958

              	Gary Elms

              	Hong Kong

              	KO 3

              	Amateur Boxing Tournament-Finals
            


            
              	1960

              	(unknown)

              	Seattle, Washington

              	KO 1

              	Lee scored a knockout with a backfist/Street Fight
            


            
              	1960

              	(unknown)

              	Seattle, Washington

              	KO 1

              	Street Fight
            


            
              	1962 (?)

              	Uechi

              	Seattle, Washington

              	KO 1

              	Referee: Jesse Glover
            


            
              	1963

              	(unknown)

              	Hong Kong

              	KO
            


            
              	1964

              	Wong Jack Man

              	Oakland, California

              	Controversial

              	Result of this fight is disputed. Some sources claim the fight ended in a draw or a win for Lee.
            


            
              	1973

              	( Kung fu fighter)

              	Hong Kong

              	KO

              	The KO came 30 seconds into the fight.
            

          


          Lee was not a professional competitor, but he did set his sights upon the goal of being one of the fittest and strongest fighters of the world, and he went through life earnestly attempting to achieve this. Lee researched many arts in his life and used what he found was useful and rejected what he did not. He also made subtle changes where he could if what he found did not fit his specific requirements. He tended to favor techniques where he could best take advantage of his own attributes, be it his phenomenal speed, strength, elusiveness or power. As seen in his films, Lee shrieked and made high-pitched noises while moving to throw opponents psychically off-centre. Lee did say he could have beaten anybody in the world in a real fight.


          Dan Inosanto said, "there's no doubt in my mind that if Bruce Lee had gone into pro boxing, he could easily have ranked in the top three in the lightweight division or junior-welterweight division." Birchland, Bob (November), " "The Truth of Boxing: A Critical Look at Bruce Lee's Hand Skills"", Black Belt Magazine: Page 93, < http://www.blackbeltmag.com>


          Lee had boxed in the 1958 Boxing Championships held between twelve Hong Kong schools, a tournament in which he beat the three-time champion from another school (an English boy).


          


          Physical fitness and nutrition


          


          Physical fitness


          


          Lee felt that many martial artists of his day did not spend enough time on physical conditioning. Bruce included all elements of total fitnessmuscular strength, muscular endurance, cardiovascular endurance, and flexibility. He tried traditional bodybuilding techniques to build bulky muscles or mass. However, Lee was careful to admonish that mental and spiritual preparation was fundamental to the success of physical training in martial arts skills. In his book The Tao of Jeet Kune Do, he wrote


          
            
              Training is one of the most neglected phases of athletics. Too much time is given to the development of skill and too little to the development of the individual for participation." "JKD, ultimately is not a matter of petty techniques but of highly developed spirituality and physique.

            

          


          The weight training program that Lee used during a stay in Hong Kong in 1965 at only 24 years old placed heavy emphasis on his arms. At that time he could perform bicep curls at a weight of 70 to 80lbs for three sets of eight repetitions, along with other forms of exercises, such as squats, push-ups, reverse curls, concentration curls, French presses, and both wrist curls and reverse wrist curls. The repetitions he performed were 6 to 12 reps (at the time). While this method of training targeted his fast and slow twitch muscles, it later resulted in weight gain or muscle mass, placing Bruce a little over 160 lbs. Lee was documented as having well over 2,500 books in his own personal library, and eventually concluded that "A stronger muscle, is a bigger muscle", a conclusion he later disputed. However, Bruce forever experimented with his training routines to maximize his physical abilities. He employed many different routines and exercises including skipping rope, which served his training and bodybuilding purposes effectively.


          Lee believed that the abdominal muscles were one of the most important muscle groups for a martial artist, since virtually every movement requires some degree of abdominal work. Perhaps more importantly, the "abs" are like a shell, protecting the ribs and vital organs.


          He trained from 7 a.m. to 9 a.m., including stomach, flexibility, and running, and from 11 a.m. to 12 p.m. he would weight train and cycle. A typical exercise for Lee would be to run a distance of two to six miles in 15 to 45 minutes, in which he would vary speed in 35 minute intervals. Lee would ride the equivalent of 10 miles in 45 minutes on a stationary bike.


          Lee would sometimes exercise with the jump rope and put in 800 jumps after cycling. Lee would also do exercises to toughen the skin on his fists, including thrusting his hands into buckets of harsh rocks and gravel. He would do over 500 repetitions of this on a given day.


          


          Nutrition


          According to Linda Lee, soon after he moved to the United States, Lee started to take nutrition seriously and developed an interest in health foods, high- protein drinks and vitamin and mineral supplements. He later concluded that in order to achieve a high-performance body, one could not fuel it with a diet of junk food, and with "the wrong fuel" one's body would perform sluggishly or sloppily. Lee also avoided baked goods, describing them as providing calories which did nothing for his body. Lee's diet included protein drinks; he always tried to consume one or two daily, but discontinued drinking them later on in his life.


          Linda recalls Bruce's waist fluctuated between 26 and 28 inches. "He also drank his own juice concoctions made from vegetables and fruits, apples, celery, carrots and so on, prepared in an electric blender". He consumed green vegetables, fruits, and fresh milk everyday. Bruce always preferred to eat Chinese or other Asian food because he loved the variety that it had. Bruce also became a heavy advocate of dietary supplements, including:


          
            	Vitamin C


            	Lecithin granules


            	Bee pollen


            	Vitamin E


            	Rose hips (liquid form)


            	Wheat germ oil


            	Natural protein tablets (chocolate flavor)


            	Acerola C


            	B-Folia

          


          


          Physique


          Lee's devotion to fitness gave him a body that was admired even by many of the top names in bodybuilding community. Joe Weider, the founder of Mr. Olympia, described Bruce's physique as "the most defined body I've ever seen!" Many top body building competitors have indicated Bruce as a major influence on their bodybuilding careers including Flex Wheeler, Shawn Ray, Rachel McLish, Lou Ferrigno, Lenda Murray, Dorian Yates and eight time Mr. Olympia Lee Haney. Arnold Schwarzenegger was also influenced by Lee, and said of his body,


          
            	"Bruce Lee had a veryI mean a very defined physique. He had very little body fat. I mean, he probably had one of the lowest body fat counts of any athlete. And I think that's why he looked so believable." A doctor who knew Lee once claimed that he was "Muscled as a squirrel, and spirited as a horse" and fitter than anyone he had ever seen.

          


          Lee was known to have collected over 140 books in his lifetime on bodybuilding, weight training, physiology and kinesiology. In order to better train specific muscle groups, he also created several original designs of his own training equipment and had his friend George Lee build them to his specifications.


          


          Physical feats


          Lee's phenomenal fitness meant he was capable of performing many exceptional physical feats. The following list includes some of the physical feats that are documented and supported by reliable sources.


          
            	Lee's striking speed from three feet with his hands down by his side reached five hundredths of a second.


            	Lee's combat movements were at times too fast to be captured on film at 24fps, so many scenes were shot in 32fps to put Lee in slow motion. Normally martial arts films are sped up.


            	In a speed demonstration, Lee could snatch a dime off a person's open palm before they could close it, and leave a penny behind.


            	Lee could perform push ups using only his thumbs


            	Lee would hold an elevated v-sit position for 30minutes or longer.


            	Lee could throw grains of rice up into the air and then catch them in mid-flight using chopsticks.


            	Lee performed one-hand push-ups using only the thumb and index finger


            	Lee performed 50 reps of one-arm chin-ups.


            	From a standing position, Lee could hold a 125lb (57kg) barbell straight out.


            	Lee could break wooden boards 6inches (15 cm) thick.


            	Lee performed a side kick while training with James Coburn and broke a 150-lb (68kg) punching bag


            	Lee could cause a 300-lb (136kg) bag to fly towards and thump the ceiling with a side kick.


            	In a move that has been dubbed "Dragon Flag", Lee could perform leg lifts with only his shoulder blades resting on the edge of a bench and suspend his legs and torso perfectly horizontal midair.


            	Lee could thrust his fingers through unopened steel cans of Coca-Cola, at a time before cans were made of the softer aluminium metal.


            	Lee could use one finger to leave dramatic indentations on pine wood.

          


          


          Philosophy


          Although Lee is best known as a martial artist and actor, he majored in philosophy at the University of Washington. He was well-read and had an extensive library. His own books on martial arts and fighting philosophy are known for their philosophical assertions both inside and outside of martial arts circles. His eclectic philosophy often mirrored his fighting beliefs, though he was quick to claim that his martial arts were solely a metaphor for such teachings. He believed that any knowledge ultimately led to self-knowledge, and said that his chosen method of self-expression was martial arts. His influences include Taoism, Jiddu Krishnamurti, and Buddhism. When asked in 1972 what his religious affiliation was, he replied "none whatsoever," and expressed disbelief in God.


          The following quotations reflect his fighting philosophy.


          
            	"Be formless... shapeless, like water. If you put water into a cup, it becomes the cup. You put water into a bottle; it becomes the bottle. You put it into a teapot; it becomes the teapot. Water can flow, and it can crash. Be water, my friend..."


            	"Use only that which works, and take it from any place you can find it."


            	"Do not deny the classical approach, simply as a reaction, or you will have created another pattern and trapped yourself there."

          


          


          Awards and honours


          
            	With his ancestral roots coming from Gwan'on in Seundak, Guangdong province of China (廣東順德均安, Guangdong Shunde Jun'An), a street in the village is named after him where his ancestral home is situated. The home is open for public access.


            	Lee was named among TIME Magazine's 100 Most Important People of the Century as one of the greatest heroes & icons, as an example of personal improvement through, in part, physical fitness, and among the most influential martial artists of the twentieth century.


            	The 1993 film Dragon: The Bruce Lee Story claims to be a slightly fictionalized biographical film about Lee. However, few scenes are based on reality.


            	On March 31, 2007 Lee was named as one of History's 100 Most Influential people, according to a Japanese national survey that was televised on NTV.


            	In 2001, LMF, a Cantonese hip-hop group in Hong Kong, released a popular song called "1127" as a tribute to Lee.


            	In 2003, "Things Asian" wrote an article on the thirtieth anniversary of his death.


            	In 2004, UFC president Dana White credited Lee as the "father of mixed martial arts".


            	In September 2004, a BBC story stated that the Herzegovinian city of Mostar was to honour Lee with a statue on the Spanish Square, as a symbol of solidarity. After many years of war and religious splits, Lee's figure is to commend his work: to successfully bridge culture gaps in the world. The statue, placed in the city park, was unveiled on November 26, 2005 (One day before the unveiling of the statue in Hong Kong, below).


            	In 2005, Lee was remembered in Hong Kong with a bronze statue to mark his sixty-fifth birthday. The bronze statue, unveiled on November 27, 2005, honored Lee as Chinese film's bright star of the century.


            	A Bruce Lee theme park with memorial statue and hall has been scheduled to be built in Shunde, China. It is expected to be complete in 2009.


            	As of 2007, he is still considered by many martial artists and fans as the greatest martial artist of all time.


            	On April 10, 2007 China's national broadcaster announced it has started filming a 40-part series on Lee. Xinhua News Agency said China Central Television started shooting "The Legend of Bruce Lee" over the weekend in Shunde in Guangdong province in southern China. Shunde is the ancestral home of Lee, who was born in San Francisco. It said the 50 million yuan (US$6.4 million; 4.8 million) production will also be filmed in Hong Kong and the United States, where Lee studied and launched his acting career. Chen Guokun, who plays Lee, said he has mixed feelings about playing the role of the icon, Xinhua reported. "I'm nervous and also excited, but I will do my best," Chen, who's also known as Chan Kwok-kwan, was quoted as saying. Chen, best known for appearing in the action comedy "Kung Fu Hustle," says Lee has been his role model since he was a child and that he has practiced kung fu for many years. The TV series, which is due to be aired in 2008, the year Beijing hosts the 2008 Summer Olympics Games, appears to aimed at highlighting Chinese culture in the run up to the event.

          


          


          Plagiarism accusations


          Writings attributed to Lee published posthumously by his estate in several volumes (including The Tao of Jeet Kune Do and the Bruce Lee Library Series of books), have been found to contain scores of incorrectly attributed material, including passages belonging to Alan Watts, Helen Keller, Dear Abby, Fritz Perls, Benjamin Franklin, Hugh Prather, Eric Hoffer, Jiddu Krishnamurti, Johann Wolfgang von Goethe, and dozens of other writers. These writings were published from hand-written notes which Bruce Lee compiled throughout his life. While it is fair to point out that Bruce Lee did not authorize the publication of his notes after his death, one of the books, The Tao of Gung Fu, contains at least one essay Lee submitted to his Freshman English class at the University of Washington at Seattle as well as a draft of a chapter for a proposed book by the same name. Both contain plagiarized passages from the books The Way of Zen and This is It by Alan Watts, creatively arranged and presented as the first-person experiences of Lee. In the book, Bruce Lee: The Man Only I Knew, written by Lee's widow, Linda, Bruce Lee's former English teacher recounts accusing Lee of plagiarizing. "I accused him once of doing that and he sort of laughed," stated Margaret Walters. "He didn't admit it, but he didn't deny it, either."


          


          Martial arts lineage


          
            
              	Lineage in Wing Chun / Jeet Kune Do
            


            
              	Sifu in Wing Chun

              	Yip Man (葉問)
            


            
              	Other instructors

              	
                Sihing Wong Shun-leung (黃惇樑)

                William Cheung

              
            


            
              	Notable Sparring partner

              	Toe Dai Hawkins Cheung Note: He was Lee's friend at the time.
            


            
              	

              Bruce Lee (李小龍)

              Creator of Jeet Kune Do

              
            


            
              	Instructors certified by Lee to teach Jeet Kune Do


              	Dan Inosanto

              Taky Kimura

              James Yimm Lee (Died 1972)

            


            
              	Known students in Jun Fan

              Gung Fu/Jeet Kune Do

              	Brandon Bruce Lee

              Jesse Glover

              Steve Golden

              Larry Hartsell

              Dan Inosanto

              Tommy Carruthers

              Taky Kimura

              Jerry Poteet

              Ted Wong

              James Yimm Lee

              Rusty Stevens

              Numerous others...
            


            
              	Famous students taught

              Jun Fan/Jeet Kune Do

              	
                Chuck Norris

                Kareem Abdul-Jabbar

                James Coburn

                Joe Lewis

                Roman Polanski

                Lee Marvin

                Stirling Silliphant

                Steve McQueen

                Mike Stone

                Numerous others...

              
            

          


          


          Death by misadventure
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          A foreshadowing of events to come occurred on May 10, 1973 when Lee collapsed in Golden Harvest studios while doing dubbing work for Enter the Dragon. Suffering from full-body seizures and cerebral edema, he was immediately rushed to Hong Kong Baptist Hospital where doctors were able to reduce the swelling through the administration of Mannitol and revive him. These same symptoms that occurred in his first collapse were later repeated on the day of his death.


          On July 20, 1973, Lee was in Hong Kong, due to have dinner with former James Bond star George Lazenby, with whom he intended to make a film. According to Lee's wife Linda, Lee met producer Raymond Chow at 2 p.m. at home to discuss the making of the movie Game of Death. They worked until 4 p.m. and then drove together to the home of Lee's colleague Betty Ting Pei, a Taiwanese actress. The three went over the script at Pei's home, and then Chow left to attend a dinner meeting.


          A short time later, Lee complained of a headache, and Ting Pei gave him an analgesic (painkiller), Equagesic, which contained both aspirin and a muscle relaxant. Around 7:30 p.m., he went to lie down for a nap. After Lee did not turn up for dinner, Chow came to the apartment but could not wake Lee up. A doctor was summoned, who spent ten minutes attempting to revive him before sending him by ambulance to Queen Elizabeth Hospital. However, Lee was dead by the time he reached the hospital. There was no visible external injury; however, his brain had swollen considerably, from 1,400 to 1,575 grams (a 13% increase). Lee was 32 years old. The only two substances found during the autopsy were Equagesic and trace amounts of cannabis. On October 15, 2005, Chow stated in an interview that Lee died from a hypersensitivity to the muscle relaxant in Equagesic, which he described as a common ingredient in painkillers. When the doctors announced Lee's death officially, it was ruled a "death by misadventure."


          Dr. Langford, who treated Lee for his first collapse, stated after his death that, "There's not a question in my mind that cannabis should have been named as the presumptive cause of death." He also believed that, " Equagesic was not at all involved in Bruce's first collapse." Professor R.D. Teare, who had overseen over 100,000 autopsies, was the top expert assigned to the Lee case. Dr. Teare declared that the presence of cannabis was mere coincidence, and added that it would be "irresponsible and irrational" to say that it might have triggered Lee's death. His conclusion was that the death was caused by an acute cerebral edema due to a reaction to compounds present in the prescription pain killing drug Equagesic. Dr. Peter Wu's preliminary opinion was that the cause of death could have been a reaction to cannabis and Equagesic. Dr. Wu would later back off from this position however:


          
            	"Professor Teare was a forensic scientist recommended by Scotland Yard; he was brought in as an expert on cannabis and we can't contradict his testimony. The dosage of cannabis is neither precise nor predictable, but I've never known of anyone dying simply from taking it."

          


          The exact details of Lee's death are a subject of controversy.


          His wife Linda returned to her home town of Seattle, and had him buried at lot 276 of Lakeview Cemetery. Pallbearers at his funeral on July 31, 1973 included Steve McQueen, James Coburn, Chuck Norris, George Lazenby, Dan Inosanto, Taky Kimura, Peter Chin, and his brother, Robert Lee.


          His iconic status and young and unusual death fed many theories about his death, including murder involving the Triad society and a supposed curse on him and his family.


          The curse theory was extended to his son Brandon Lee, also an actor, who died, 20 years after his father, in a bizarre accident while filming The Crow at the age of 28. It was released after his death and gained cult status, as his father's last film had been, and did. (The Crow was completed with the use of computer-generated imagery and a stunt double in the few, but critical, scenes that remained to be filmed.) Brandon Lee was buried beside his father.


          
            Retrieved from " http://en.wikipedia.org/wiki/Bruce_Lee"
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              	Background information
            


            
              	Birth name

              	Bruce Frederick Joseph Springsteen
            


            
              	Also known as

              	"The Boss"
            


            
              	Born

              	September 23, 1949 (1949-09-23)

              Long Branch, New Jersey, U.S.
            


            
              	Genre(s)

              	Rock

              Heartland rock

              Folk
            


            
              	Occupation(s)

              	Singer-songwriter
            


            
              	Instrument(s)

              	Vocals

              Guitar

              Harmonica

              Piano
            


            
              	Years active

              	1965present
            


            
              	Label(s)

              	Columbia Records
            


            
              	Associated acts

              	E Street Band

              The Castiles

              Steel Mill

              Dr. Zoom and the Sonic Boom

              Bruce Springsteen Band

              The Seeger Sessions Band

              USA for Africa
            


            
              	Website

              	www.brucespringsteen.net/
            


            
              	Notableinstrument(s)
            


            
              	Fender Telecaster, Voice
            

          


          Bruce Frederick Joseph Springsteen (born September 23, 1949) is an American songwriter, singer and guitarist. He has frequently recorded and toured with the E Street Band. Springsteen is most widely known for his brand of heartland rock infused with pop hooks, poetic lyrics, and Americana sentiments centered around his native New Jersey. His eloquence in expressing ordinary, everyday problems has earned him numerous awards, including fifteen Grammy Awards and an Academy Award, along with an international fan base. His most famous albums, Born to Run and Born in the U.S.A., epitomize his penchant for finding grandeur in the struggles of daily life. He has sold over 65 million albums in the U.S. alone.


          Springsteen's lyrics often concern men and women struggling to make ends meet. He has gradually become identified with progressive politics. Springsteen is also noted for his support of various relief and rebuilding efforts in New Jersey and elsewhere, and for his response to the September 11, 2001 attacks, on which his album The Rising reflects.


          Springsteen's recordings have tended to alternate between commercially accessible rock albums and somber folk-oriented works. Much of his iconic status stems from the concerts and marathon shows in which he and the E Street Band present intense ballads, rousing anthems, and party rock and roll songs, amongst which Springsteen intersperses long, whimsical or deeply emotional stories.


          Springsteen has long had the nickname "The Boss," a term which he was initially reported to dislike but now seems to have come to terms with, as he sometimes jokingly refers to himself as such on stage. The nickname originated when a young Springsteen, playing club gigs with a band in the 1960s, took on the task of collecting the band's nightly pay and distributing it amongst his bandmates.


          


          Life and career


          


          Early years


          Springsteen was born in a hospital in Long Branch, New Jersey. He was raised in neighboring Freehold. His father, Douglas Frederick Springsteen, was a bus driver of Dutch and Irish ancestry. His mother, Adele Ann Zirilli, was a legal secretary of Italian ancestry. He has an older sister, Virginia, and a younger sister, Pamela. Pamela Springsteen had a brief film career, but left acting to pursue still photography full time.


          Raised a Roman Catholic, Springsteen attended the St. Rose of Lima parochial school in Freehold Borough, where he was at odds with both the nuns and other students, even though much of his later music reflected a deep Catholic ethos and included many rock-influenced, traditional Irish-Catholic hymns.


          In ninth grade he transferred to the public Freehold High School, but did not fit in there either. He completed high school but felt so uncomfortable that he skipped his own graduation ceremony. He briefly attended Ocean County College, but dropped out.


          Springsteen had been inspired to take up music at the age of seven after seeing Elvis Presley on The Ed Sullivan Show. At 13, he bought his first guitar for $18; later, his mother took out a loan to buy the 16-year-old Springsteen a $60 Kent guitar, an event he later memorialized in his song "The Wish".


          In 1965, he went to the house of Tex and Marion Vinyard, who sponsored young bands in town. They helped him become the lead guitarist of The Castiles, and later lead singer of the group. The Castiles recorded two original songs at a public recording studio in Brick Township, New Jersey and played a variety of venues, including Cafe Wha? in Greenwich Village. Marion Vinyard said that she believed Springsteen when, as a young man, he said he was going to make it big.
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          From 1969 through early 1971, Springsteen performed around New Jersey with guitarist Steve Van Zandt, organist Danny Federici and drummer Vini Lopez in a band called Child, later renamed Steel Mill. They went on to play the mid-Atlantic college circuit, and also briefly in California. During this time Springsteen also performed regularly at small clubs in Asbury Park and along the Jersey Shore, quickly gathering a cult following. Other acts followed over the next two years, as Springsteen sought to shape a unique and genuine musical and songwriting style: Dr Zoom & the Sonic Boom (early-mid 1971), Sundance Blues Band (mid 1971), and The Bruce Springsteen Band (mid 1971-mid 1972). With the addition of pianist David Sancious, the core of what would later become the E Street Band was formed, with occasional temporary additions such as horns sections, "The Zoomettes" (a group of female backing vocalists for "Dr Zoom") and Southside Johnny Lyon on harmonica. Musical genres explored included blues, R&B, jazz, church music, early rock'n'roll, and soul. His profilic songwriting ability, with more words in some individual songs than other artists had in whole albums, brought his skill to the attention of several people who were about to change his life: new managers Mike Appel and Jim Cretecos, and legendary Columbia Records talent scout John Hammond, who, under Appel's pressure, auditioned Springsteen in May 1972.


          Even after gaining international acclaim, Springsteen's New Jersey roots reverberated in his music, and he routinely praised "the great state of New Jersey" in his live shows. Drawing on his extensive local appeal, he routinely sold out consecutive nights in major New Jersey and Philadelphia venues and, much like the Grateful Dead, his song lists varied significantly from one night to the next. He also made many surprise appearances at The Stone Pony and other shore nightclubs over the years, becoming the foremost exponent of the Jersey Shore sound.
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          Springsteen signed a record deal with Columbia Records in 1972, with the help of John Hammond, who had signed Bob Dylan to the same record label a decade earlier. Springsteen brought many of his New Jersey-based colleagues into the studio with him, thus forming the E Street Band (although it would not be formally named as such for a couple more years). His debut album, Greetings from Asbury Park, N.J., released in January 1973, established him as a critical favorite, though sales were slow. Because of his lyrics-heavy, folk rock-rooted music exemplified on tracks like " Blinded by the Light" and "For You," as well as the Columbia and Hammond connections, critics initially compared Springsteen to Bob Dylan. "He sings with a freshness and urgency I haven't heard since I was rocked by ' Like a Rolling Stone'," wrote Crawdaddy magazine editor Peter Knobler in Springsteen's first interview/profile, in March, 1973. Crawdaddy "discovered" Springsteen in the rock press and was his earliest champion. Famed music critic Lester Bangs wrote in Creem, 1975, that when Springsteen's first album was released....."many of us dismissed it: he wrote like Bob Dylan and Van Morrison, sang like Van Morrison and Robbie Robertson, and led a band that sounded like Van Morrison's." The track "Spirit in the Night" especially showed Morrison's influence, while with "Lost in the Flood" Springsteen presented the first of his many portraits of Vietnam veterans.


          In September 1973 his second album, The Wild, the Innocent & the E Street Shuffle was released, again to critical acclaim but no commercial success. Springsteen's songs became grander in form and scope, with the E Street Band providing a less folky, more R&B vibe and the lyrics often romanticizing teenage street life. "4th of July, Asbury Park (Sandy)" and "Incident on 57th Street" would become fan favorites, and the long, rousing " Rosalita (Come Out Tonight)" would rank among Springsteen's most beloved concert numbers.


          In the May 22, 1974 issue of Boston's The Real Paper, music critic Jon Landau wrote after seeing a performance at the Harvard Square Theatre, "I saw rock and roll future and its name is Bruce Springsteen. And on a night when I needed to feel young, he made me feel like I was hearing music for the very first time." Landau subsequently became Springsteen's manager and producer, helping to finish the epic new album, Born to Run. Given an enormous budget in a last-ditch effort at a commercially viable record, Springsteen became bogged down in the recording process while striving for a wall of sound production. But, fed by the release of an early mix of " Born to Run" to progressive rock radio, anticipation built toward the album's release.
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          On August 13, 1975, Springsteen and the E Street Band began a five-night, 10-show stand at New York's Bottom Line club; it attracted major media attention, was broadcast live on WNEW-FM, and convinced many skeptics that Springsteen was for real. (Decades later, Rolling Stone magazine would name the stand as one of the 50 Moments That Changed Rock and Roll.) With the release of Born to Run on August 25, 1975, Springsteen finally found success: while there were no real hit singles, " Born to Run", " Thunder Road", "Tenth Avenue Freeze-out" and " Jungleland" all received massive FM radio airplay and remain perennial favorites on many classic rock stations to this day. With its panoramic imagery, thundering production and desperate optimism, some fans consider this among the best rock and roll albums of all time and Springsteen's finest work. It established him as a sincere and dynamic rock and roll personality who spoke for and in the voice of a large part of the rock audience. To cap off the triumph, Springsteen appeared on the covers of both Time and Newsweek in the same week, on October 27 of that year. So great did the wave of publicity become that Springsteen eventually rebelled against it during his first venture overseas, tearing down promotional posters before a concert appearance in London.


          A legal battle with former manager Mike Appel kept Springsteen out of the studio for over two years, during which time he kept The E Street Band together through extensive touring across the U.S. Despite the optimistic fervor with which he often performed, the new songs he was writing and often debuting on stage had taken a more somber tone than much of his previous work. Reaching settlement with Appel in 1977, Springsteen finally returned to the studio, and the subsequent sessions produced Darkness on the Edge of Town (1978). Musically, this album was a turning point of Springsteen's career. Gone were the rapid-fire lyrics, outsized characters and long, multi-part musical compositions of the first three albums; now the songs were leaner and more carefully drawn and began to reflect Springsteen's growing intellectual and political awareness. Some fans consider Darkness Springsteen's best and most consistent record; tracks such as " Badlands" and "The Promised Land" became concert staples for decades to come, while the track " Prove It All Night" received a significant amount of radio airplay (#33, Billboard Hot 100). Other fans would prefer the work of the adventurous early Springsteen. The cross-country 1978 tour to promote the album would become legendary for the intensity of its shows.


          By the late 1970s, Springsteen had earned a reputation in the pop world as a songwriter whose material could provide hits for other bands. Manfred Mann's Earth Band had achieved a U.S. number one pop hit with a heavily rearranged version of Greetings' " Blinded by the Light" in early 1977. Patti Smith reached number 13 with her take on Springsteen's unreleased " Because the Night" (which Smith co-wrote) in 1978, while The Pointer Sisters hit number two in 1979 with Springsteen's also-unreleased " Fire".


          In September 1979, Springsteen and the E Street Band joined the Musicians United for Safe Energy anti-nuclear power collective at Madison Square Garden for two nights, playing an abbreviated setlist while premiering two songs from his upcoming album. The subsequent No Nukes live album, as well as the following summer's No Nukes documentary film, represented the first official recordings and filmings of Springsteen's fabled live act, as well as Springsteen's first tentative dip into political involvement.


          Springsteen continued to consolidate his thematic focus on working-class life with the double album The River in 1980, which finally yielded his first hit Top Ten single as a performer, " Hungry Heart", but also included an intentionally paradoxical range of material from good-time party rockers to emotionally intense ballads. The album sold well, and a long tour in 1980 and 1981 followed, featuring Springsteen's first extended playing of Europe and ending with a series of multi-night arena stands in major cities in the U.S.
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          Springsteen suddenly veered off the normal rock career course, following The River with the stark solo acoustic Nebraska in 1982. According to the Marsh biographies, Springsteen was in a depressed state when he wrote this material, and the result is a brutal depiction of American life. The title track on this album is about the murder spree of Charles Starkweather. The album actually started (according to Marsh) as a demo tape for new songs to be played with the E Street Band - but during the recording process, Springsteen and producer Landau realized they worked better as solo acoustic numbers; several attempts at re-recording the songs in a studio led them to realize that the original versions, recorded on a simple, low-tech four-track cassette deck in Springsteen's kitchen, were the best versions they were going to get.


          While Nebraska did not sell especially well, it garnered widespread critical praise (including being named "Album of the Year" by Rolling Stone magazine's critics) and influenced later significant works by other major artists, including U2's album, The Joshua Tree. It helped inspire the musical genre known as lo-fi music, becoming a cult favorite among indie-rockers. Springsteen did not tour in conjunction with Nebraska's release.


          Springsteen probably is best known for his album Born in the U.S.A. (1984), which sold 15 million copies in the U.S. alone and became one of the best-selling albums of all time with seven singles hitting the top 10, and the massively successful world tour that followed it. The title track was a bitter commentary on the treatment of Vietnam veterans, some of whom were Springsteen's friends and bandmates. The song was widely misinterpreted as jingoistic, and in connection with the 1984 presidential campaign became the subject of considerable folklore. Springsteen also turned down several million dollars offered by Chrysler Corporation for using the song in a car commercial. (In later years, Springsteen performed the song accompanied only with acoustic guitar to make the song's original meaning more explicitly clear. An acoustic version also appeared on Tracks, a later album.) " Dancing in the Dark" was the biggest of seven hit singles from Born in the U.S.A., peaking at No. 2 on the Billboard music charts. The music video for the song featured a young Courteney Cox dancing on stage with Springsteen, an appearance which helped kickstart the actress' career; a number of the videos for the album were made by noted film directors Brian De Palma or John Sayles.


          During the Born in the U.S.A. Tour he met model Julianne Phillips. They were married in Lake Oswego, Oregon, on May 13, 1985 surrounded by intense media attention. Opposites in background, their marriage was not to be long-lived. Springsteen's 1987 album Tunnel of Love described some of his unhappinesses in the relationship and during the subsequent Tunnel of Love Express tour, Springsteen took up with backup singer Patti Scialfa, which Phillips found out by reading tabloids. Phillips and Springsteen filed for divorce in 1988. The divorce was finalized in 1989.


          The Born in the U.S.A. period represented the height of Springsteen's visibility in popular culture and the broadest audience demographic he would ever reach (this was further helped by releasing Arthur Baker dance mixes of three of the singles). Live/197585, a five-record box set (also released on three cassettes or three CDs), was released near the end of 1986 and also became a huge success, selling 13 million units in the U.S. and becoming the first box set to debut at No. 1 on the U.S. album charts. It is one of the best selling live albums of all time. It summed up Springsteen's career to that point and displayed some of the elements that made his shows so powerful to his fans: the switching from mournful dirges to party rockers and back; the communal sense of purpose between artist and audience; the long, intense spoken passages before songs, including those describing Springsteen's difficult relationship with his father; and the instrumental prowess of the E Street Band, such as in the long coda to "Racing in the Street". Despite its popularity, some fans and critics felt the album's song selection could have been better. Springsteen concerts are the subjects of frequent bootleg recording and trading among fans.


          After this commercial peak, Springsteen released the much more sedate and contemplative Tunnel of Love (1987), a mature reflection on the many faces of love found, lost and squandered, which only selectively used the E Street Band. It presaged the breakup of his first marriage, to actress Julianne Phillips. Reflecting the challenges of love in Brilliant Disguise, Springsteen sang:


          
            	I heard somebody call your name, from underneath our willow. I saw something tucked in shame, underneath your pillow. Well I've tried so hard baby, but I just can't see. What a woman like you is doing with me.

          


          The subsequent Tunnel of Love Express tour shook up fans with changes to the stage layout, favorites dropped from the set list, and horn-based arrangements; during the European leg in 1988, Springsteen's relationship with E Street Band backup singer Patti Scialfa became public. Later in 1988, Springsteen headlined the truly worldwide Human Rights Now! tour for Amnesty International. In the fall of 1989, he dissolved the E Street Band, and he and Scialfa relocated to California.
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              Bruce Springsteen won an Academy Award and multiple Grammy Awards for his song " Streets of Philadelphia" on the Philadelphia soundtrack.
            

          


          Springsteen married Scialfa in 1991; they have three children Evan James (b. 1990), Jessica Rae (b.1991) and Sam Ryan (b.1994).


          In 1992, after risking charges of "going Hollywood" by moving to Los Angeles (a radical move for someone so linked to the blue-collar life of the Jersey Shore) and working with session musicians, Springsteen released two albums at once. Human Touch and Lucky Town were even more introspective than any of his previous work. Also different about these albums was the confidence he displayed. As opposed to his first two albums, which dreamed of happiness, and his next four, which showed him growing to fear it, at points during the Lucky Town album, Springsteen actually claims happiness for himself.


          Some E Street Band fans voiced (and continue to voice) a low opinion of these albums, (especially Human Touch), and did not follow the subsequent "Other Band" Tour. For other fans, however, who had only come to know Springsteen after the 1975 consolidation of the E Street Band, the "Other Band" Tour was an exciting opportunity to see Springsteen develop a working onstage relationship with a different group of musicians, and to see him explore the Asbury Park soul-and-gospel base in some of his classic material.


          It was also during this tour that fans generally became aware of Springsteen using a teleprompter so as to not forget his lyrics, a practice that has continued ever since. An electric band appearance on the acoustic MTV Unplugged television program (that was later released as In Concert/MTV Plugged) was poorly received and further cemented fan dissatisfaction. Springsteen seemed to realize this a few years hence when he spoke humorously of his late father during his Rock and Roll Hall of Fame acceptance speech:


          
            
              I've gotta thank him because  what would I conceivably have written about without him? I mean, you can imagine that if everything had gone great between us, we would have had disaster. I would have written just happy songs  and I tried it in the early '90s and it didn't work; the public didn't like it.

            

          


          A multiple Grammy Award winner, Springsteen also won an Academy Award in 1994 for his song " Streets of Philadelphia", which appeared in the soundtrack to the film Philadelphia. The song, along with the film, was applauded by many for its sympathetic portrayal of a gay man dying of AIDS. The music video for the song shows Springsteen's actual vocal performance, recorded using a hidden microphone, to a prerecorded instrumental track. This was a technique developed on the "Brilliant Disguise" video.


          In 1995, after temporarily re-organizing the E Street Band for a few new songs recorded for his first Greatest Hits album (a recording session that was chronicled in the documentary Blood Brothers), he released his second (mostly) solo guitar album, The Ghost of Tom Joad. This was generally less well-received than the similar Nebraska, due to the minimal melody, twangy vocals, and didactic nature of most of the songs, although some praised it for giving voice to immigrants and others who rarely have one in American culture. The lengthy, worldwide, small-venue solo acoustic Ghost of Tom Joad Tour that followed successfully featured many of his older songs in drastically reshaped acoustic form, although Springsteen had to explicitly remind his audiences to be quiet during the performances.


          Following the tour, Springsteen moved back to New Jersey with his family. In 1998, another precursor to the E Street Band's upcoming re-birth appeared in the form of a sprawling, four-disc box set of out-takes, Tracks. In 1999, Springsteen and the E Street Band officially came together again and went on the extensive Reunion Tour, lasting over a year. Highlights included a record sold-out, 15-show run at Continental Airlines Arena in East Rutherford, New Jersey to kick off the American leg of the tour.
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          Springsteen's Reunion Tour with the E Street Band ended with a triumphant ten-night, sold-out engagement at New York City's Madison Square Garden in mid-2000 and controversy over a new song, " American Skin (41 Shots)", about the police shooting of Amadou Diallo. The final shows at Madison Square Garden were recorded and resulted in an HBO Concert, with corresponding DVD and album releases as Bruce Springsteen & the E Street Band: Live in New York City.


          In 2002, Springsteen released his first studio effort with the full band in 18 years, The Rising, produced by Brendan O'Brien. The album, mostly a reflection on the September 11 attacks, was a critical and popular success. The title track gained airplay in several radio formats, and the record became Springsteen's best-selling album of new material in 15 years. Kicked off by an early-morning Asbury Park appearance on The Today Show, The Rising Tour commenced, barnstorming through a series of single-night arena stands in the U.S. and Europe to promote the album in 2002, then returning for large-scale, multiple-night stadium shows in 2003. While Springsteen had maintained a loyal hardcore fan base everywhere (and particularly in Europe), his general popularity had dipped over the years in some southern and midwestern regions of the U.S. But it was still strong in Europe and along the U.S. coasts, and he played an unprecedented 10 nights in Giants Stadium in New Jersey, a ticket-selling feat to which no other musical act has come close. During these shows Springsteen thanked those fans who were attending multiple shows and those who were coming from long distances or another country; the advent of robust Bruce-oriented online communities had made such practices more common. The Rising Tour came to a final conclusion with three nights in Shea Stadium, highlighted by renewed controversy over "American Skin" and a guest appearance by Bob Dylan.


          During the 2000s, Springsteen became a visible advocate for the revitalization of Asbury Park, and he's played an annual series of winter holiday concerts there to benefit various local businesses, organizations and causes. These shows are explicitly intended for the faithful, featuring numbers such as the unreleased (until Tracks) E Street Shuffle outtake "Thundercrack", a rollicking group-participation song that would mystify casual Springsteen fans. He also frequently rehearses for tours in Asbury Park; some of his most devoted followers even go so far as to stand outside the building to hear what fragments they can of the upcoming shows.


          At the Grammy Awards of 2003, Springsteen performed The Clash's " London Calling" along with Elvis Costello, Dave Grohl, and E Street Band member Steven Van Zandt in tribute to Joe Strummer; Springsteen and the Clash had once been considered multiple-album-dueling rivals at the time of the double The River and the triple Sandinista!.
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          In 2004, Springsteen announced that he and the E Street Band would participate in a politically motivated " Vote for Change" tour, in conjunction with John Mellencamp, John Fogerty, the Dixie Chicks, Pearl Jam, R.E.M., Bright Eyes, Dave Matthews Band, Jackson Browne and other musicians. All concerts were to be held in swing states, to benefit MoveOn.org and to encourage people to vote against George W. Bush. A finale was held in Washington, D.C., bringing many of the artists together. Several days later, Springsteen held one more such concert in New Jersey, when polls showed that state surprisingly close. While in past years Springsteen had played benefits for causes in which he believed  against nuclear energy, for Vietnam veterans, Amnesty International and the Christic Institute  he had always refrained from explicitly endorsing candidates for political office (indeed he had rejected the efforts of Walter Mondale to attract an endorsement during the 1984 Reagan "Born in the U.S.A." flap). This new stance led to criticism and praise from the expected partisan sources. Springsteen's "No Surrender" became the main campaign theme song for John Kerry's unsuccessful presidential campaign; in the last days of the campaign, he performed acoustic versions of the song and some of his other old songs at Kerry rallies. Springsteen's stance coincided with a reduction in his fan base over the next two years, but how much was due to his politics versus his noncommercial music choices was unclear.


          Devils & Dust was released on April 26, 2005, and was recorded without the E Street Band. It is a low-key, mostly acoustic album, in the same vein as Nebraska and The Ghost of Tom Joad although with a little more instrumentation. Some of the material was written almost 10 years earlier during, or shortly after, the Ghost of Tom Joad Tour, a couple of them being performed then but never released. The title track concerns an ordinary soldier's feelings and fears during the Iraq War. Starbucks rejected a co-branding deal for the album, due in part to some sexually explicit content but also because of Springsteen's anti-corporate politics. Nonetheless, the album entered the album charts at No. 1 in 10 countries (United States, Austria, Switzerland, Sweden, Denmark, Italy, Germany, the Netherlands, the United Kingdom and Ireland). Springsteen began the solo Devils & Dust Tour at the same time as the album's release, playing both small and large venues. Attendance was disappointing in a few regions, and everywhere (other than in Europe) tickets were easier to get than in the past. Unlike his mid-1990s solo tour, he performed on piano, electric piano, pump organ, autoharp, ukulele, banjo, electric guitar and stomping board, as well as acoustic guitar and harmonica, adding variety to the solo sound. (Offstage synthesizer, guitar and percussion also are used for some songs.) Unearthly renditions of "Reason to Believe", "The Promised Land", and Suicide's "Dream Baby Dream" jolted audiences to attention, while rarities, frequent set list changes, and a willingness to keep trying even through audible piano mistakes kept most of his loyal audiences happy.


          In November 2005, New Jersey Senators Frank Lautenberg and Jon Corzine sponsored a U.S. Senate resolution to honour Springsteen on the 30th anniversary of the release of his Born to Run album. In general, resolutions honoring native sons are passed with a simple voice vote. For unstated reasons, this resolution was killed in committee. Also in November 2005, Sirius Satellite Radio started a 24-hour, seven-day-a-week radio station on Channel 10 called "E Street Radio." This channel featured commercial-free Bruce Springsteen music, including rare tracks, interviews and daily concerts of Bruce Springsteen & the E Street Band recorded throughout their career.


          In April 2006, Springsteen released another radical departure, We Shall Overcome: The Seeger Sessions, an American roots music project focused around a big folk sound treatment of 15 songs popularized by the radical musical activism of Pete Seeger. It was recorded with a large ensemble of musicians, including only Patti Scialfa, Soozie Tyrell, and The Miami Horns from past efforts. In contrast to previous albums, this was recorded in only three one-day sessions, and frequently one can hear Springsteen calling out key changes live as the band explores its way through the tracks. The Bruce Springsteen with The Seeger Sessions Band Tour began the same month, featuring the 18-strong ensemble of musicians dubbed the Seeger Sessions Band (and later shortened to the Sessions Band). Seeger Sessions material was heavily featured, as well as a handful of (usually drastically rearranged) Springsteen numbers. The tour proved very popular in Europe, selling out everywhere and receiving some excellent reviews, but newspapers reported that a number of U.S. shows suffered from sparse attendance. By the end of 2006, the Seeger Sessions tour toured Europe twice and toured America for only a short span. Bruce Springsteen with The Sessions Band: Live in Dublin, containing selections from three nights of November 2006 shows at the The Point Theatre in Dublin, Ireland, was released the following June.


          Springsteen's most recent album, entitled Magic, was released on October 2, 2007. Recorded with the E Street Band, it featured ten new announced Springsteen songs plus " Long Walk Home," performed once with the Sessions band, and a hidden track (the first included on a Springsteen studio release), " Terry's Song," a tribute to Springsteen's long-time assistant Terry Magovern who died on July 30, 2007. The first single " Radio Nowhere" was made available for a free download on August 28. On October 7, Magic debuted at number 1 in Ireland and the UK. Greatest Hits reentered the Irish charts at number 57, and Live in Dublin almost cracked the top 20 in Norway again. On October 11, 2007 Media Traffic reported that Springsteen's Magic sold 563,000 copies around the world in its first week, making it the best-selling record in the world for that particular week. The next world chart saw Bruce remain at the top, selling another 270,000 copies of Magic and bringing the total for that album to 833,000 copies worldwide. Sirius Satellite Radio also restarted "E Street Radio" on Channel 10, on September 27, 2007 in anticipation of Magic. Radio conglomerate Clear Channel Communications reportedly decided to not play the new album, sending an edict to its classic rock stations to not play any songs from the new album, while continuing to play older Springsteen material.


          An accompanying tour with the E Street Band began at the Hartford Civic Centre with the album's release and was routed to North America and Europe. Springsteen and the band performed live on NBC's Today Show in advance of the opener. Springsteen was the musical guest on November 9, 2007 at former-New York Yankees manager Joe Torre's "Safe At Home" Foundation's 5th annual gala. Yankees' outfielder Bernie Williams joined Springsteen on stage and contibuted two guitar solos to an impromptu rendition of the Springsteen hit, " Glory Days".


          Just 3 days after the release of Magic, Billboard's web site reported that another E Street Band album was perhaps in the works for 2008, possibly in the spring. Producer Brendon O'Brian, who produced The Rising, Devils and Dust, and Magic, said that there were some songs left over from those sessions but would not comment on any specific plans for another new record as of yet.


          


          E Street Band


          The E Street Band is considered to have started in October 1972, even though it was not officially known as such until September 1974. The E Street Band was inactive from the end of 1988 through early 1999, except for a brief reunion in 1995.


          


          Current members


          
            	Bruce Springsteen - lead vocals, guitar, harmonica, piano


            	Danny Federici - organ, electronic glockenspiel, accordion, other keyboards (on medical leave of absence from late November 2007, temporarily replaced by Charles Giordano)


            	Garry Tallent - bass guitar, tuba


            	Clarence "Big Man" Clemons - saxophone, percussion, backing vocals, larger-than-life persona and Springsteen foil


            	Max Weinberg - drums, percussion (joined September 1974)


            	Roy Bittan - piano, synthesizer (joined September 1974)


            	Steven Van Zandt - lead guitar , mandolin, backing vocals (officially joined July 1975 after playing in previous bands; left in 1984 to go solo; rejoined in early 1995)


            	Nils Lofgren - guitar, pedal steel guitar, backing vocals (replaced Steven Van Zandt in June 1984; remained in group after Van Zandt returned)


            	Patti Scialfa - backing and duet vocals, acoustic guitar, percussion (joined June 1984; became Springsteen's wife in 1991; they have a daughter and two sons)


            	Soozie Tyrell - violin, acoustic guitar, percussion, backing vocals (joined 2002, occasional appearances before that)

          


          


          Former members


          
            	Vinnie "Mad Dog" Lopez - drums (inception through February 1974, when asked to resign)


            	David Sancious - keyboards (June 1973 to August 1974)


            	Ernest "Boom" Carter - drums (February to August 1974)


            	Suki Lahav - violin, backing vocals (September 1974 to March 1975)

          


          


          Film connections


          Springsteen's music has long been intertwined with film. It made its first appearance in the 1983 John Sayles' film Baby, It's You, which featured several songs from Born to Run. The relationship Springsteen established with Sayles would re-surface in later years, with Sayles directing videos for songs from Born in the U.S.A. and Tunnel of Love. The song " (Just Around the Corner to the) Light of Day" was written for the early Michael J. Fox/ Joan Jett vehicle Light of Day. His work has been used in films (winning him an Oscar for his song " Streets of Philadelphia"). Additionally his 1995 song "Secret Garden" appeared on the soundtrack for the Tom Cruise film Jerry Maguire.


          In turn, films have been inspired by his music, including The Indian Runner, written and directed by Sean Penn, which Penn has specifically noted as being inspired by Springsteen's song " Highway Patrolman". He was nominated for a second Oscar for "Dead Man Walkin'", from the movie Dead Man Walking. In addition, "Lift Me Up" ran over the credits for the John Sayles film Limbo.


          Bruce also made a cameo appearance in the John Cusack film High Fidelity. In the film, Cusack's character, Rob, imagines Springsteen giving him advice on his fractured love life.


          


          Discography


          
            	1973: Greetings from Asbury Park, N.J.


            	1973: The Wild, the Innocent and the E Street Shuffle


            	1975: Born to Run


            	1978: Darkness on the Edge of Town


            	1980: The River


            	1982: Nebraska


            	1984: Born in the U.S.A.


            	1987: Tunnel of Love


            	1992: Human Touch


            	1992: Lucky Town


            	1995: The Ghost of Tom Joad


            	2002: The Rising


            	2005: Devils & Dust


            	2006: We Shall Overcome: The Seeger Sessions


            	2007: Magic

          


          Awards and recognition


          


          Grammy Awards


          
            	Springsteen has won 15 Grammy Awards, as follows (years shown are the year the award was given for, not the year in which the ceremony was held):

          


          
            	Best Rock Vocal Performance, Male, 1984, " Dancing in the Dark"


            	Best Rock Vocal Performance, Male, 1987, "Tunnel of Love"


            	Song of the Year, 1994, " Streets of Philadelphia"


            	Best Rock Song, 1994, " Streets of Philadelphia"


            	Best Rock Vocal Performance, Solo, 1994, " Streets of Philadelphia"


            	Best Song Written Specifically for a Motion Picture or Television, 1994, " Streets of Philadelphia"


            	Best Contemporary Folk Album, 1996, The Ghost of Tom Joad


            	Best Rock Album, 2002, The Rising


            	Best Rock Song, 2002, " The Rising"


            	Best Male Rock Vocal Performance, 2002, " The Rising"


            	Best Rock Performance by a Duo or Group with Vocal, 2003, "Disorder in the House" (with Warren Zevon)


            	Best Solo Rock Vocal Performance, 2004, " Code of Silence"


            	Best Solo Rock Vocal Performance, 2005, " Devils & Dust"


            	Best Traditional Folk Album, 2006, The Seeger Sessions: We Shall Overcome


            	Best Long Form Music Video, 2006, " Wings For Wheels: The Making Of Born to Run"

          


          Only one of these awards has been one of the cross-genre "major" ones (Song, Record, or Album of the Year); he has been nominated a number of other times for the majors, but failed to win.


          


          Academy Awards


          
            	Academy Award for Best Song, 1993, " Streets of Philadelphia" from Philadelphia

          


          


          Emmy Awards


          
            	The Bruce Springsteen & the E Street Band: Live In New York City HBO special won two technical Emmy Awards in 2001.

          


          


          Other recognition


          
            	Polar Music Prize in 1997.


            	Inducted into the Rock and Roll Hall of Fame, 1999


            	Inducted into the Songwriters Hall of Fame, 1999


            	"Born to Run" named "The unofficial youth anthem of New Jersey" by the New Jersey state legislature (something Springsteen always found to be ironic, considering that the song "is about leaving New Jersey")


            	The minor planet 23990, discovered Sept. 4 1999 by I. P. Griffin at Auckland, New Zealand, was officially named in his honour


            	Banner hung from the rafters of New Jersey's Izod Centre, honoring his 15 nights of sold-out shows there in one stand in 1999


            	Banner hung from the rafters of Philadelphia's Wachovia Centre in the colors of the Philadelphia Flyers, honoring Springsteen's 45 Philadelphia sold-out shows.


            	Ranked #23 on Rolling Stone Magazine's list of the 100 Greatest Artists of All Time, 2004.


            	In October 2007, Eye Weekly ran a cover-story that dubbed Springsteen 'Indie-Rock Icon of the Year'.

          


          


          Web domain dispute


          In November 2000, Springsteen filed legal action against Jeff Burgar which accused him of registering the domain brucespringsteen.com (along with several other celebrity domains) in bad faith to funnel web users to his Celebrity 1000 portal site. Once the legal complaint was filed, Burgar pointed the domain to a Springsteen biography and message board. Burgar claims to be running a Springsteen fan club.


          In February 2001, Springsteen lost his dispute with Burgar. A WIPO panel ruled 2 to 1 in favour of Burgar.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Bruce_Springsteen"
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                  State of Brunei, Abode of Peace
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                    	Coat of arms
                  

                

              
            


            
              	Motto:"Always in service with God's guidance"(translation)
            


            
              	Anthem: Allah Peliharakan Sultan

              God Bless the Sultan
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              	Capital

              (and largest city)

              	Bandar Seri Begawan
            


            
              	Official languages

              	Malay,Bruneian
            


            
              	Demonym

              	Bruneian
            


            
              	Government

              	Absolute Islamic Sultanate
            


            
              	-

              	Sultan

              	Hassanal Bolkiah
            


            
              	Independence
            


            
              	-

              	End of

              British occupation

              	January 1, 1984
            


            
              	Area
            


            
              	-

              	Total

              	5,765km( 172th)

              2,226 sqmi
            


            
              	-

              	Water(%)

              	8.6
            


            
              	Population
            


            
              	-

              	July 2008estimate

              	381,371
            


            
              	-

              	Density

              	66/km( 134th)

              168/sqmi
            


            
              	GDP( PPP)

              	2005estimate
            


            
              	-

              	Total

              	$10.199 billion( 138th)
            


            
              	-

              	Per capita

              	$24,826( 26th)
            


            
              	HDI(2007)

              	▲ 0.894(high)( 30th)
            


            
              	Currency

              	Brunei dollar ( BND)
            


            
              	Time zone

              	( UTC+8.1)
            


            
              	Internet TLD

              	.bn
            


            
              	Calling code

              	+6731
            


            
              	1

              	Also 080 from East Malaysia
            

          


          Brunei Darussalam, (pronounced /bruːˈnaɪ/ in English) officially the State of Brunei, Abode of Peace ( Malay: Negara Brunei Darussalam, Jawi: برني دارالسلام), is a country located on the north coast of the island of Borneo, in Southeast Asia. Apart from its coastline with the South China Sea it is completely surrounded by the state of Sarawak, Malaysia, and in fact it is separated into two parts by Limbang, which is part of Sarawak.


          Brunei, the remnant of a very powerful sultanate, regained its independence from the United Kingdom on 1 January 1984.


          


          History


          The Sultanate of Brunei was very powerful from the fourteenth to the sixteenth century. Its realm extended over the coastal regions of modern-day Sarawak and Sabah, the Sulu archipelago, and the islands off the northwest tip of Borneo. European influence gradually brought an end to this regional power. Later, there was a brief war with Spain, in which Brunei's capital was occupied. Eventually the sultanate was victorious but lost territories to Spain. The decline of the Bruneian Empire culminated in the nineteenth century when Brunei lost much of its territory to the White Rajahs of Sarawak, resulting in its current small landmass and separation into two parts. Brunei was a British protectorate from 1888 to 1984.


          There was a small rebellion against the monarchy during the 1960s, which was suppressed by the United Kingdom. This event became known as the Brunei Revolt and was partly responsible for the failure to create the North Borneo Federation. The rebellion also affected Brunei's decision to opt out of the Malaysian Federation and was the first stage of the Indonesia-Malaysia confrontation.


          


          Politics and government
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              Hassanal Bolkiah, Sultan of Brunei.
            

          


          The Sultanate of Brunei was founded when Sharif Ali of Hejadz married the local Brunei princess. He brought Islam and founded many mosques in Brunei. Sultan Hassanal Bolkiah of Brunei, whose title has passed within the same dynasty since the fifteenth century, is the head of state and head of government in Brunei. The Sultan is advised by several councils and a cabinet of ministers although he is effectively the supreme ruler. The media is extremely pro-government and the Royal family retains a venerated status within the country. Brunei is an absolute monarchy and the king has absolute power. There is no elected legislative body. In September 2004, the Sultan convened an appointed Parliament which had not met since independence in 1984, although it lacks any capacity beyond advising the monarch.


          The country has been under an Internal Security Act since a rebellion in the early 1960s was put down by British troops from Singapore. Arrests under the internal security act are still commonplace.


          


          International organisations and Brunei


          Brunei is a member of the United Nations, Commonwealth of Nations, and ASEAN.


          


          Press freedom


          Brunei has been given "Not Free" status by Freedom House; press criticism of the government and monarchy is rare. Being an absolute monarchy, press is tightly regulated.


          


          Territorial disputes


          Brunei claims territory in Sarawak, such as Limbang, and it is one of many nations to lay claim to the disputed Spratly Islands. Several small islands situated between Brunei and Labuan, including Kuraman island, are contested between Brunei and Malaysia. However, they are internationally recognised as part of the latter.


          


          Districts and mukims
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              Districts of Brunei
            

          


          Brunei is divided into four districts (daerah):


          
            	Belait


            	Brunei and Muara


            	Temburong


            	Tutong

          


          The districts are subdivided into thirty-eight mukims.


          


          Geography


          
            [image: ]

            

          


          Brunei consists of two unconnected parts with a total area of 2,226 sq. miles (5,765 sq. kilometers). 97% of the population lives in the larger western part, while only about 10,000 live in the mountainous eastern part (the district of Temburong). The total population of Brunei is 991,000, of which around 367,912 live in the capital Bandar Seri Begawan. Other major towns are the port town of Muara, the oil producing town of Seria and its neighboring town, Kuala Belait. In the Belait district, the Panaga area is home to large numbers of expatriates due to Royal Dutch Shell and British Army housing and recreational facilities. The well-known Panaga Club is situated here.


          The climate in Brunei is semi-tropical but in Bandar seri begawan area is sub-tropical climate. the temperature in Brunei is 14-34 degrees Celsius.


          


          Economy


          This small, wealthy economy is a mixture of foreign and domestic entrepreneurship, government regulation, welfare measures, and village tradition. Crude oil and natural gas production account for nearly half of its GDP. Substantial income from overseas investment supplements income from domestic production. The government provides for all medical services and subsidizes rice and housing. Brunei's leaders are concerned that steadily increased integration in the world economy will undermine internal social cohesion although it became a more prominent player by serving as chairman for the 2000 Asia-Pacific Economic Cooperation (APEC) forum. Stated plans for the future include upgrading the labour force, reducing unemployment, strengthening the banking and tourism sectors, and, in general, further widening the economic base. The national airline, Royal Brunei is trying to make Brunei a hub for international travel between Europe and Australia/New Zealand. It also has services to major Asian destinations.


          


          Healthcare


          Brunei ensures that all citizens have access to free health care, provided via a group of public hospitals. The largest hospital in Brunei is Raja Isteri Pengiran Anak Saleha Hospital, also known as RIPAS Hospital.


          There is also a private medical sector, Jerudong Park Medical Centre.


          As of 2008, no hospitals in Brunei were undergoing international healthcare accreditation.


          There is currently no medical school in Brunei, and Bruneians wishing to study to become doctors have to attend universities overseas. This situation may be changing. Also, to ensure the public's access to medical care, qualified doctors from overseas are imported into the country.


          A School of Nursing was founded in 1951.


          


          Transport


          Brunei is accessible via sea and land travel. The main highway running across Brunei is the Pan Borneo Highway, which is a joint project with Malaysia. Besides the Pan Borneo Highway, Brunei can be accessed by air through Brunei International Airport. Royal Brunei is the main airline company in Brunei.


          Brunei has several sea ports, mainly to export its petroleum products, as well as for import/export purposes.


          


          Demographics


          
            [image: Sultan Omar Ali Saifuddin Mosque in Bandar Seri Begawan]

            
              Sultan Omar Ali Saifuddin Mosque in Bandar Seri Begawan
            

          


          About two-thirds of the Brunei population are of Malay origin and have long dominated the nation's economy. The official languages of the nation are Malay (Malay: Bahasa Brunei), although an important minority speak Chinese. English is also widely spoken and there is a relatively large expatriate community with significant numbers of British and Australian citizens.


          Islam is the official religion of Brunei, and the sultan is the head of the religion in the country. Other faiths practised are Buddhism (mainly by the Chinese), Christianity, and primarily in isolated and very small communities, indigenous religions.


          


          Culture


          The culture of Brunei is predominantly Malay, with heavy influences from Hinduism and Islam, but is seen as more conservative than Malaysia.


          The culture is also influenced by the demographics of the country: two-thirds of the population are Malay, and the remainder consists of Chinese, Indians and indigenous Malays Brunei also has a large number of foreign workers, including Indonesian and Filipino domestic workers, labourers from Thailand, Indonesia and the Indian subcontinent (particularly India and Bangladesh), and American and British professionals working in industry and education.


          


          Prohibition of alcohol


          The sale and public consumption of alcohol is banned. Foreigners and non-Muslims are allowed to bring in 12 cans of beer and two bottles of other alcohol (e.g., wine or spirits; no distinction is made for alcohol content). This limit used to apply to every entry; in 2007, however, this was changed to one limit every 48 hours. After the introduction of prohibition in the early 1990s, all pubs and nightclubs were forced to close; however, several types of restaurants allegedly still offer illicit alcohol sometimes served in teapots.


          


          Bruneian celebrities


          
            	Mariana Rahim is a female Bruneian star and also country rock singer


            	Dale Brown's novel Armageddon is set mostly in Brunei. It details a fictional attack on the country by Islamic fundamentalists with fringe assistance from Malaysian forces, namely a stealth boat.


            	Brunei is the birthplace of current Chicago Blackhawks left winger Craig Adams.


            	Also the birthplace of Wu Chun, present day Bruneian Taiwanese pop-star idol, who is also gym instructor, model, and member of the band Fahrenheit


            	Weekend splash concert season 4, the famous idol show in Brunei, the top six people are Christy Rhonda (Canadian), Saleisha Romana (British), Alex Carlton (Australian), Chad Kilson (American), Asyraf Awang Besar (Bruneian), Jesse Chun ( Taiwanese).


            	Zul F is an idol star and TV personality.
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              Different styles of cleaning brushes.
            

          


          The term brush refers to a variety of devices mainly with bristles, wire or other filament of any possible material used mainly for cleaning, grooming hair, painting, deburring and other kinds of surface finishing, but also for many other purposes like (but not limited to) seals, alternative traction systems and any other use imaginable for this tool.


          In the industry it is possible to find many configurations such as twisted in wire (like the ones used to wash baby feeding bottles), cylinders, disks (with bristles spread in one face or radially) or in any other shape needed. There are many ways of setting the bristle in the brush: the most common is the staple or anchor set brush, in which the filament is forced with a staple by the middle into a hole with a special driver and held there by the pressure against the walls of the hole and the portions of the staple nailed to the bottom of the hole. The staple can be substituted with a kind of anchor, which is a piece of rectangular profile wire that, instead of nailing itself to the bottom of hole, is anchored to the wall of the hole, like in most toothbrushes. Another way to set the bristles to the surface can be found in the fused brush, in which instead of being inserted into a hole, a plastic fibre is welded to another plastic surface, giving the additional advantage of optionally using different diameters of tufts in the same brush, and a considerably thinner surface (sometimes the bristles can be set this way to the outer surface of a plastic bottle).


          See below for some other common kinds of brushes.


          


          Brushes for cleaning


          Brushes used for cleaning come in various forms and sizes, such as very small brushes for cleaning a fine instrument, toothbrushes, the larger household version that usually comes with a dustpan, or the broomstick. Some brushes, usually used for professional cleaning could be even bigger, such as some hallbrooms, used for cleaning wider areas. Thousands of different cleaning brushes can be found, including brushes for cleaning vegetables, cleaning the toilet, washing glass, finishing tiles, or even sanding doors. Many brushes are unique, made specifically for a given machine by the manufacturer of the machines or a few special companies dedicated to make custom designs.


          


          Paintbrushes


          Paintbrushes are used for applying ink or paint. These are usually made by clamping the bristles to a handle with a ferrule.


          Paintbrushes can have many shapes. Their names and styles may vary slightly from manufacturer to manufacturer, there are certain consistencies. Traditionally, short handled brushes are for watercolor or ink painting while the long handled brushes are for oil or acrylic paint. The styles of brush tip seen most commonly are as follows:


          
            	Round: The long closely arranged bristles of these brushes make them useful for detail


            	Flat: These are used for spreading paint quickly and evenly over a surface. They will have longer hairs than their Bright counterpart.


            	Bright: These are flat brushes with short stiff bristles and can be useful driving paint into the weave of a canvas in thinner paint applications, as well as thicker painting styles like impasto work.


            	Filbert: Flat brushes with domed ends. They allow good coverage and the ability to perform some detail work.


            	Fan: These are used for blending broad areas of paint.


            	Angle: These, like the Filbert, are versatile and can be applied in both general painting application as well as some detail work.


            	Mop: A larger format brush with a rounded edge for broad soft paint application as well as for getting thinner glazes over existing drying layers of paint without damaging lower layers.


            	Rigger: Round brushes with longish hairs, traditionally used for painting the rigging in pictures of ships. They are useful for fine lines and are versatile for both oils and watercolors.

          


          [image: Image:brushtypes.jpg]


          Some other styles of brush which may be more specialized in their uses include:


          
            	Sumi: Similar in style to certain watercolor brushes, with a generally thick wooden or bamboo handle and a broad soft hair brush that when wetted should form a fine tip.


            	Hake: These are an Asian style of brush with a large broad wooden handle and an extremely fine soft hair used in counterpoint to traditional Sumi brushes for covering large areas. Often made of goat hair.


            	Spotter: Round brushes with just a few short bristles. These brushes are commonly used in spotting photographic prints.

          


          


          Brush care


          
            	A brush utilized in one medium (oil paint, acrylic, etc.) may not be used again in a different medium. The paints once applied will alter the composition of the natural oils in the bristles of the brush. Switching between solvents and mediums will not only destroy these oils but will also damage the effectiveness of the bristles eventually. Given that it is impossible to completely clean a brush once it has been used, this process will be on going throughout the life of the tool regardless of maintenance. Because of the nature of these oils in the hairs of the brush, oil brushes will be the longest lived of any brush type if properly cared for.

          


          
            	Paint must be cleaned from brushes immediately after use. This is especially true for ink and acrylic paint because removing dry, set residue can take bristles off or ruin a brush's shape. Use a suitable cleaner such as a brush conditioner, sometimes available in a bar, which must be lathered before use with water, or a liquid conditioner. Some manufacturer's produce a paste-based conditioner that works to remove oil paint from brushes, but can be washed off with water - ideally you will remove most of the residue paint using a suitable solvent, such as turpentine for oil, or water for acrylics and watercolor, and then wash the brush using brush conditioner. Some painters use the bar or paste-based conditioners to reshape the bristles at the end of their session, leaving it in the hair to keep the point sharp. Remember if you do this to remove the soap at the start of the next session with water. These conditioners contain natural oils that allow the brush to remain soft and workable for a longer period than just washing the brush out will. Never use the wrong type of conditioner on the wrong type of brush as this may cause damage. At a push, natural bristle brushes can be washed out and conditioned with a fragrance free hair conditioner intended for our own hair, and some student artists use this method as a cost-saving measure. Some alcohols such as isopropanol or denatured alcohol can be used to remove stubborn acrylic from a brush, but note that this may warp the bristles if it comes into contact with the glue under the ferrule and will remove natural oils from the bristle, and so you should never leave a brush in alcohol for more than a few minutes. Always recondition the brush afterwards with a suitable brush conditioner, do not use brush soap for this, only a brush conditioner, such as a bar soap for acrylics, or a water washable oil brush cleaner for oils.

          


          
            	Never leave brushes bristle-end down in a container of water, turpentine, or any other solvent (if you want to clean them, do it by hand or with a wet cloth). This is because the bristles of the brush spread out against the bottom of the container and, will, if left too long, set that way (like hair). Some artists use a metal container that has a spring, suspended on an upside-down U above the container, to soak brushes overnight. Doing this may wash natural oils from the bristle and so it should only be used where a brush is severely coated in paint that will not or cannot be removed naturally by hand. Ensure that the container is on a flat surface, place the paintbrush, bristle end down into the container using the spring to keep it away from the bottom of the container and pour enough solvent in, that it just covers the bristles - don't use that much that it reaches the ferrule as it may warp the glue holding the bristles in and will damage the brush. Naturally, you will need some form of ventilation, or you may cover the container if you are using a solvent other than water such as turpentine, and always keep pets and children away from open, dangerous solvents.

          


          


          Sizes and materials


          


          Decorators' brushes


          The sizes of brushes used for painting and decorating, usually given in mm or inches, refer to the width of the head.


          Common sizes are:


          
            	⅛in, in, ⅜in, in, ⅝in, in, ⅞in, 1in, 1in, 1in, 2in, 2in, 3in, 3in, 4in.

          


          
            	10mm, 20mm, 30mm, 40mm, 50mm, 60mm, 70mm, 80mm, 90mm, 100mm.

          


          Bristles may be natural or synthetic. Natural bristles are preferred for oil-based paints and varnishes, while synthetic brushes are better for water-based paints as the bristles do not expand when wetted.


          Handles may be wood or plastic; ferrules are metal (usually nickel-plated steel).


          


          Artists' brushes


          Artists' brushes are usually given numbered sizes, although there is no exact standard for their physical dimensions.


          From smallest to largest, the sizes are:


          
            	10/0, 7/0 (also written 0000000), 6/0, 5/0, 4/0, 000, 00, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 16, 18, 20, 22, 24, 25, 26, 28, 30. Brushes as fine as 30/0 are manufactured by major companies, but are not a common size.

          


          Sizes 000 to 20 are most common.


          Artists' brushes are most commonly categorized by type and by shape.


          Types include: watercolor brushes which are usually made of sable, synthetic sable or nylon; oil painting brushes which are usually made of sable or bristle; and acrylic brushes which are almost entirely nylon or synthetic. Turpentine or thinners used in oil painting can destroy synthetic brushes, so synthetics are avoided by oil painters. Natural hair, squirrel, badger or sable are used by watercolorists due to their superior ability to absorb and hold water.


          Shapes are quite varied and often watercolor brushes come in the most variety of shapes. Rounds (pointed), flats, brights (shorter than flats) and filbert are the most common. Other shapes include stipplers (short, stubby rounds), deer-foot stipplers, liners (elongated rounds), daggers, scripts (highly elonged rounds), eggberts, fans, among others.


          Bristles may be natural -- either soft hair or hog bristle -- or synthetic.


          
            	Soft hair brushes are made from Kolinsky sable or ox hair (sabeline); or more rarely, squirrel, pony, goat, or badger. Cheaper hair is sometimes called camel hair... but doesn't come from camels.


            	Hog bristle (often called china bristle or Chunking bristle) is stiffer and stronger than soft hair. It may be bleached or unbleached.


            	Synthetic bristles are made of special multi-diameter extruded nylon filament.

          


          Artists' brush handles are commonly wooden, but the cheapest brushes may have moulded plastic handles. Many mass-produced handles are made of unfinished raw wood; better quality handles are of seasoned hardwood. The wood is sealed and lacquered to give the handle a high-gloss, waterproof finish that reduces soiling and swelling.


          Metal ferrules may be of aluminium, nickel, copper, or nickel-plated steel. Quill ferrules are also found: these give a different "feel" to the brush. The top of the range brushes, however, usually have ferrules made from transparent plastic tightened in place by thin wire.
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              	Brussels

              Bruxelles (French)

              Brussel (Dutch)
            


            
              	Brussels-Capital Region
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              	Nickname(s): Capital of Europe, Comic city
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                  Location of Brussels(red)

                  in the European Union(teal blue &light blue)

                  in Belgium(teal blue)

                

              
            


            
              	Coordinates:
            


            
              	Sovereign state

              	Belgium
            


            
              	Settled

              	580
            


            
              	Founded

              	979
            


            
              	Founded as region

              	18 June 1989
            


            
              	Municipalities

              	
                
                  
                    List
                  


                  
                    Anderlecht

                    Auderghem

                    Sint-Agatha-Berchem

                    City of Brussels

                    Etterbeek

                    Evere

                    Forest

                    Ganshoren

                    Ixelles

                    Jette

                    Koekelberg

                    Sint-Jans-Molenbeek

                    Saint-Gilles

                    Saint-Josse-ten-Noode

                    Schaerbeek

                    Uccle

                    Watermael-Boitsfort

                    Woluwe-Saint-Lambert

                    Woluwe-Saint-Pierre
                  

                

              
            


            
              	Government
            


            
              	- Minister-President

              	Charles Picqu
            


            
              	Elevation

              	13m (43ft)
            


            
              	Population ( 1 January 2007)
            


            
              	-Region

              	1,031,215
            


            
              	- Density

              	6,389/km(3,970/sqmi)
            


            
              	- Metro

              	1,350,000
            


            
              	Time zone

              	CET ( UTC+1)
            


            
              	-Summer( DST)

              	CEST ( UTC+2)
            


            
              	ISO 3166

              	BE-BRU
            


            
              	Website: www.brussels.irisnet.be
            

          


          Brussels (French: Bruxelles, pronounced [bʁysɛl]; Dutch: Brussel, pronounced [ˈbrɵsəɫ]) is the largest city in Belgium, and the administrative heart of the European Union (EU). The City of Brussels in the Brussels-Capital Region is the country's capital. Brussels has grown from a 10th century fortress town founded by Charlemagne's grandson into a metropolis of over one million inhabitants.


          Brussels is also capital of the Brussels-Capital Region, of Flanders and of the French Community of Belgium. It is not, however, the capital of the Walloon Region ( Wallonia), whose capital is Namur.


          Although the City of Brussels historically was the city's core, the population has long since outgrown the municipality. Today, the settlement of Brussels is effectively most often synonymous with the more recently established Brussels-Capital Region; one of Belgium's three regions.


          Brussels is often considered the de facto capital of the European Union, and hosts key EU institutions such as the Commission, Parliament and the Council. Brussels is a metonymy for the European Union's government. Hence, many other pan-European organisations are also headquartered in the city. NATO is also based in Brussels.


          


          Etymology


          The name Brussels comes from the old Dutch Bruocsella, which means marsh (bruoc) and home (sella) or "home in the marsh".


          


          History


          


          Middle Ages


          The origin of the settlement that was to become Brussels lies in Saint Gaugericus' construction of a chapel on an island in the river Senne around 580.


          The official founding of Brussels is usually situated around 979, because Duke Charles transferred the relics of Saint Gudula from Moorsel to the Saint Gaugericus chapel in Brussels, located on what would be called Saint Gaugericus Island. The Holy Roman Emperor Otto II gave the duchy of Lower Lotharingia to Charles, the banished son of King Louis IV of France in 977, who would construct the first permanent fortification in the city, doing so on that same island.
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              1555 map of the city
            

          


          The county of Brussels was attributed to Lambert I of Leuven, count of Leuven around 1000. In 1047, his son Lambert II, Count of Leuven founded the Saint Gudula chapter.


          Because of its location on the shores of the Senne on an important trade route between Bruges and Ghent, and Cologne, Brussels grew quite quickly; it became a commercial centre that rapidly extended towards the upper town ( St. Michael and Gudula Cathedral, Coudenberg, Zavel area...), where there was a smaller risk of floods. As it grew to a population of around 30,000, the surrounding marshes were drained to allow for further expansion. The Counts of Leuven became Dukes of Brabant at about this time (1183/1184). In the 11th century, the city got its first walls.


          After the construction of the first walls of Brussels in the early 13th century, Brussels grew significantly. In order to let the city expand, a second set of walls was erected between 1356 and 1383. Today, traces of it can still be seen, mostly because the " small ring", a series of roadways in downtown Brussels bounding the historic city centre, follows its former course.


          In the fifteenth century, by means of the wedding of heiress Margaret III of Flanders with Philip the Bold, Duke of Burgundy, a new Duke of Brabant emerged from the House of Valois (namely Antoine, their son), with another line of descent from the Habsburgs (Maximilian of Austria, later Maximilian I, Holy Roman Emperor, married Mary of Burgundy, who was born in Brussels).


          Brabant had lost its independence, but Brussels became the Princely Capital of the prosperous Low Countries, and flourished.


          


          Renaissance
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          Charles V, heir of the Low Countries since 1506, though (as he was only 6 years old) governed by his aunt Margaret of Austria until 1515, was declared King of Spain, in 1516, in the Cathedral of Saint Gudule in Brussels.


          Upon the death of his grandfather, Maximilian I, Holy Roman Emperor in 1519, Charles V became the new archduke of the Austrian Empire and thus the Holy Roman Emperor of the Empire " on which the sun does not set". It was in the Palace complex at Coudenberg that Charles V abdicated in 1555. This impressive palace, famous all over Europe, had greatly expanded since it had first become the seat of the Dukes of Brabant, but it was destroyed by fire in 1731. All that remains is an archaeological site.


          In 1695, French troops sent by King Louis XIV bombarded Brussels with artillery. Together with the resulting fire, it was most destructive event in the entire history of Brussels. The Grand Place was destroyed, along with 4000 buildings, a third of those in the city. The reconstruction of the city centre, effected during subsequent years, profoundly changed the appearance of the city and left numerous traces still visible today.


          


          Revolution
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          In 1830, the Belgian revolution took place in Brussels after a performance of Auber's opera La Muette de Portici at De Munt or La Monnaie theatre. On July 21, 1831, Leopold I, the first King of the Belgians, ascended the throne, undertaking the destruction of the city walls and the construction of many buildings. Following independence, the city underwent many more changes. The Senne had become a serious health hazard, and from 1867 to 1871 its entire urban area was completely covered over. This allowed urban renewal and the construction of modern buildings and boulevards which are characteristic of downtown Brussels today.


          


          Modern history
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          The city has hosted various fairs and conferences, including the fifth Solvay Conference in 1927 and two world fairs: the 1935 world fair and the Expo '58.


          Beginning on May 10, 1940, Brussels was bombed by the German army; however, most of the war damage to the city took place in 19441945. The North-South Junction was built, completed in 1952. The first Brussels premetro was finished in 1969, and the first line of the Brussels Metro was opened in 1976. The Heysel Stadium disaster took place in Brussels on May 29, 1985. The Brussels Capital Region was founded on June 18, 1989.


          


          Geography


          


          Climate


          Brussels is relatively near the coastal areas, and its climate is therefore influenced by marine air masses from the Atlantic Ocean, as well as nearby wetlands. On average (based on measurements the last 100 years), there are approximately 200 days of rain per year in the Brussels-Capital Region..


          
            
              	Weather averages for Brussels
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec
            


            
              	Average high C (F)

              	5 (41)

              	6 (43)

              	10 (50)

              	14 (57)

              	18 (64)

              	20 (68)

              	23 (73)

              	23 (73)

              	19 (66)

              	14 (57)

              	9 (48)

              	6 (43)
            


            
              	Average low C (F)

              	1 (34)

              	2 (36)

              	4 (39)

              	6 (43)

              	9 (48)

              	12 (54)

              	14 (57)

              	14 (57)

              	12 (54)

              	8 (46)

              	5 (41)

              	3 (37)
            


            
              	Precipitation cm (inches)

              	5.77 (2.3)

              	5.2 (2)

              	5.11 (2)

              	3.88 (1.5)

              	4.42 (1.7)

              	5.52 (2.2)

              	6.23 (2.5)

              	5.61 (2.2)

              	5.02 (2)

              	5.31 (2.1)

              	5.6 (2.2)

              	6.22 (2.4)
            


            
              	Source: MSN Weather 2007-10-04
            

          


          


          Political centre


          


          Belgian capital
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          Despite what it name indicates, the Brussels-Capital Region is not the capital of Belgium in itself. The article 194 of the Belgian Constitution lays down that the capital of Belgium is the City of Brussels, a smaller municipality within the capital region that once was the city's core.


          However, although the City of Brussels is the official capital, the funds allowed by the federation and region for the representative role of the capital are divided among the 19 municipalities, and some national institutions are sited in the other 18 municipalities. Thus, while de jure only the City of Brussels is entitled to the title of capital city of Belgium, de facto the entire Region plays this role.


          The national institutions of the Belgian state are spread loosely around the region. For example the Belgian Federal Parliament and the legislative chambers of the Walloon Region and the Flemish Region.


          


          Flanders and the French community
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The 19 municipalities of the Brussels-Capital Region
              

              	
                
                  	Anderlecht


                  	Auderghem


                  	Sint-Agatha-Berchem


                  	City of Brussels


                  	Etterbeek


                  	Evere


                  	Forest


                  	Ganshoren


                  	Ixelles


                  	Jette


                  	Koekelberg


                  	Sint-Jans-Molenbeek


                  	Saint-Gilles


                  	Saint-Josse-ten-Noode


                  	Schaerbeek


                  	Uccle


                  	Watermael-Boitsfort


                  	Woluwe-Saint-Lambert


                  	Woluwe-Saint-Pierre

                

              
            

          


          The Brussels-Capital Region is one of the three federated regions of Belgium, alongside Wallonia and the Flemish Region. Geographically and linguistically, it is a (bilingual) enclave in the (unilingual) Flemish Region. Regions are one component of Belgium's complex institutions, the three communities being the other component: the Brussels inhabitants must deal with either the French (speaking) community or the Flemish Community for matters such as culture and education.


          Brussels is also the capital of both the French Community of Belgium (Communaut franaise de Belgique in French) and of Flanders (Vlaanderen); all Flemish capital institutions are established here: Flemish Parliament, Flemish government and its administration.


          


          International centre


          Brussels has since World War II become the administrative centre of many international organisations. Notably the European Union (EU) and the North Atlantic Treaty Organisation (NATO) have their main institutions in the city, along with 1000 other international organisations and 2000 international corporations. Brussels is third in the number of international conferences it hosts also becoming one of the largest convention centres in the world. The presence of the EU and the other international bodies has for example led to there being more ambassadors and journalists in Brussels than in Washington D.C.. International schools have also been established to serve this presence.


          


          European Union
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          Brussels is considered as the de facto capital of the European Union due to its history of hosting the EU's institutions, even though the EU has not declared any official capital city. The city plays host to the official seats of the European Commission (in the Berlaymont building) and the Council of the European Union (in the Justus Lipsius building facing it). Furthermore three quarters of the work of the European Parliament takes place in the city at its Brussels hemicycle (its official seat is Strasbourg).


          Brussels began to host institutions in 1957, with the executives of the EEC and Euratom which were originally shared with Luxembourg but quickly met in Brussels for practical reasons. In 1965 Brussels gained the right to host the merged Commission and Council, with some concessions to Luxembourg, and over the following years the Parliament established an increasing presence in Brussels, although was required to maintain its presence in Strasbourg by the treaties. Between 2002 and 2004, the European Council also fixed its seat in the city.


          Today the presence has increased considerably with the Commission alone occupying 865,000m within the "European Quarter" in the east of the city. The concentration and density has caused concern that the presence of the institutions has caused a " ghetto effect" in that part of the city. However the presence has contributed significantly to the importance of Brussels as an international centre.


          


          Culture


          


          Architecture
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          The architecture in Brussels is diverse, and spans from the mediaeval constructions on the Grand Place to the postmodern buildings of the EU institutions.


          Main attractions include the Grand Place, since 1988 a UNESCO World Heritage Site, with the Gothic town hall in the old centre, the St. Michael and Gudula Cathedral and the Laken Castle with its large greenhouses. Another famous landmark is the Royal Palace.


          The Atomium is a symbolic 103-metre (338ft) metre tall structure that was built for the 1958 Worlds Fair. It consists of nine steel spheres connected by tubes, and forms a model of an iron crystal (specifically, a unit cell. The architect A. Waterkeyn devoted the building to science. Next to the Atomium is the Mini-Europe park with 1:25 scale maquettes of famous buildings from across Europe.


          The Manneken Pis, a bronze fountain of a small peeing boy is a famous tourist attraction and symbol of the city.


          Other landmarks include the Cinquantenaire park with its triumphal arch and nearby museums, the Basilica of the Sacred Heart, Brussels Stock Exchange, the Palace of Justice and the buildings of EU institutions in the European Quarter.
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          Cultural facilities include the Brussels Theatre and the La Monnaie Theatre and opera house. There is a wide array of museums, from the Royal Museum of Fine Art to the Museum of the Army and the Comic Museum. Brussels also has a lively music scene, with everything from opera houses and concert halls to music bars and techno clubs.


          The city centre is notable for its Flemish town houses. Also particularly striking are the buildings in the Art Nouveau style by the Brussels architect Victor Horta. In the heyday of Art Nouveau new Brussels suburbs were developed, and much buildings are in this style. The architecture of the quarter Schaerbeek, Etterbeek Ixelles, and Saint-Gilles is particularly worth seeing. Another example of Brussels Art Nouveau is the Stoclet Palace, by the Viennese architect Josef Hoffmann. The modern buildings of Espace Leopold complete the picture.


          


          The city has had a renown artist scene for many years. The famous Belgian surrealist Ren Magritte, for example, studied in Brussels. The city is also a capital of the comic strip; some treasured Belgian characters are Lucky Luke, Tintin, Cubitus, Gaston Lagaffe and Marsupilami. Throughout the city walls are painted with large motifs of comic book characters, and the interiors of some Metro stations are designed by artists. The Belgian Comics Museum combines two artistic leitmotifs of Brussels, being a museum devoted to Belgian comic strips, housed in the former Waucquez department store, designed by Victor Horta in the Art Nouveau style.


          The King Baudouin Stadium is a concert and competition facility with a 50,000 seat capacity, the largest in Belgium. The site was formerly occupied by the Heysel Stadium, which in 1985 saw one of the worst disasters in European football, when 39 deaths and over 400 serious injuries were suffered after English hooligans fell on Italian football fans, sparking a mass panic.


          


          Arts


          Brussels contains over 40 museums, including the Museum of Modern Art, and the Royal Museums of Fine Arts of Belgium. The museum has an extensive collection of various painters, such as the Flemish painters like Brueghel, Rogier van der Weyden, Robert Campin, Anthony van Dyck, and Jacob Jordaens.


          


          Gastronomy
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          Brussels is known for its local waffle, its chocolate, its french fries and its numerous types of beers . The Brussels sprout was first cultivated in Brussels, hence its name.


          The gastronomic offer includes approximately 1,800 restaurants, and a number of high quality bars. The Belgian cuisine is known among connoisseurs as one of the best in Europe. In addition to the traditional restaurants, there is a large number of cafs, bistros and the usual range of international fast food chains. The cafs are similar to bars, and offer beer and light dishes, coffee houses in the usual sense are the Salons de Th. Also widespread are brasseries, which usually offer a large number of beers and typical national dishes.


          The Belgian cuisine is characterized by the combination of French cuisine with the more hearty Flemish fare. Notable specialities include Brussels waffles (gaufres) and mussels (usually as "moules frites," served with fries). The city is a stronghold of chocolate and pralines manufacturers with traditional companies like Godiva, Neuhaus and Leonidas. Numerous friteries are spread throughout the city, and in tourist areas, fresh, hot, waffles are also sold on the street.


          In addition to the regular selection of Belgian beer, the famous lambic style of beer is only brewed in and around Brussels, and the yeasts have their origin in the Senne valley. In mild contrast to the other versions, Kriek (cherry beer) enjoys outstanding popularity, as it does in the rest of Belgium. Kriek is available in almost every bar or restaurant.


          


          Economy


          Serving as the centre of administration for Europe, Brussels' economy is largely service-oriented. It is dominated by regional headquarters of multinationals, by European institutions, by various administrations, and by related services, though it does have a number of notable craft industries, such as the Cantillon Brewery, a lambic brewery founded in 1900.


          


          Languages
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          Originally a Dutch-speaking city, Brussels is nowadays officially bilingual French-Dutch. French is the mother tongue of the majority of the population and the lingua franca. Research in the city's archives shows that Dutch was by far the most widely used language in local administration until the French occupation (1793-1815), even though French had been the language of the local governors since the Burgundian era. From 1880 on, more and more Dutch-speaking people became bilingual, resulting in a rise of monolingual French-speakers after 1910. Halfway through the 20th century the number of monolingual French-speakers carried the day over the (mostly) bilingual Flemish inhabitants.


          During the 19th century most dialect-speakers (speaking the local dialect of Dutch) turned to French rather than to Dutch as their language of culture. The main reasons for this were the higher prestige of the French language at the time (even the Flemish elites had adopted French), the perception that Dutch was the language of rural and poor Flanders and the fact that the Belgian administration was solely conducted in French. The education system was almost exclusively French-speaking, which hampered the spread of the Dutch standard language and contributed to low-class image of Dutch. As a result, people would often speak a Dutch dialect in private but French in public occasions. Even today, it is not uncommon to meet (older) French-speaking "Bruxellois" who are unable to express themselves in standard Dutch but who speak or at least understand the Brabantian dialect.


          A linguistic curiosity is Marols (Marollien), a variant of the Dutch dialect of Brussels heavily influenced by the Walloon of Lige, which used to be spoken mostly in the Marolles/ Marollen, a central section of the city. Today, all Brussels dialects are on the verge of extinction.


          Nowadays, the Brussels Capital Region is officially bilingual French-Dutch. There are no official linguistic statistics since the State-run decennial linguistic census has been abolished after the fixation of the Belgian language border. All studies carried out can only be estimations.
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          As Brussels is the capital of a country of which 60% of the inhabitants are Dutch speakers, and the Brussels Region is completely surrounded by the Flemish region, it is logical that many Dutch speakers from the periphery come to the city for working, shopping and going out. So, although the lingua franca is French, knowledge of Dutch is considered highly desirable. One of the consequences of this change of attitude towards the Dutch language is, for example, that most children in Dutch-speaking schools in Brussels do not speak Dutch at home. Janssens estimates that 28.23% of the population have a good to perfect knowledge of Dutch (either as a first or as a second language). For English this is 35.4% and for French 95%, due to its role as lingua franca.


          The occasional imprecision of linguistic pairing can be quite amusing. Whilst some ancient streets have only their original Dutch name (e.g. Coudenberg), others were originally named in French and have had their later Dutch names revised. For instance the Rue du Beau Site in Ixelles/Elsene bears two bilingual nameplates, the older giving, as the Dutch version, the hastily translated Schoon-Zicht Straat and the more recent giving the more idiomatic Welgelegenstraat. Other such pairs are Regentiestraat/Regentschapstraat and Koopmansstraat/Koopliedenstraat.


          Due to the city's growth beyond the limits of the Brussels Capital Region, the periphery, which is institutionally part of Dutch-speaking Flanders, has attracted a large French-speaking population. In some of the municipalities immediately bordering the Brussels Capital Region, the population became majority French-speaking during the second half of the 20th century, in a few cases currently numbering over 70%. Because of the refusal of many of these to use Dutch, this is one of the major sources of linguistic conflict in Belgium, particularly in the Brussels-Halle-Vilvoorde region.


          


          Education


          
            [image: Université Libre de Bruxelles]

            
              Universit Libre de Bruxelles
            

          


          There are several universities in Brussels. The two main universities are the Universit Libre de Bruxelles, a French-speaking university with about 20,000 students in three campuses in the city (and two others outside), and the Vrije Universiteit Brussel, a Dutch-speaking university with about 10,000 students. Both universities originate from a single ancestor university founded in 1834, namely the Free University of Brussels, which was split in 1970 at about the same time the Flemish and French Communities gained legislative power over the organisation of higher education.


          Other universities include the Facults Universitaires Saint Louis with 2,000 students, , the Catholic University of Brussels ( Katholieke Universiteit Brussel) , the Royal Military Academy, a military college established in 1834 by a French colonel and two drama schools founded in 1982: the Dutch-speaking Koninklijk Conservatorium and the French-speaking Conservatoire Royal.


          Still other universities have campuses in Brussels, such as the Universit Catholique de Louvain that has had its medical faculty in the city since 1973. In addition the Boston University Brussels campus was established in 1972 and offers masters degrees in business administration and international relations. Due to the post-war international presence in the city, there are also a number of international schools, including the International School of Brussels with 1,450 pupils between 2 to 18, the British School of Brussels, and the four European Schools serving those working in the EU institutions.


          


          Transport
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          Connections


          Brussels is served by Brussels Airport, located in the nearby Flemish municipality of Zaventem, and by the much smaller so-called Brussels South Charleroi Airport, located near Charleroi (Wallonia), some 50km (30mi) from Brussels. Brussels is also served by direct high-speed rail links: to London by the Eurostar train via the Channel Tunnel (1hr 51 min); to Amsterdam, Paris and Cologne by the Thalys; and to Cologne and Frankfurt by the German ICE.


          


          Public transport


          The Brussels Metro dates back to 1976, but underground lines known as premetro have been serviced by tramways since 1968. A comprehensive bus and tram network also covers the city.


          Brussels also has its own port on the Brussels-Scheldt Maritime Canal located in the northwest of the city. The Brussels-Charleroi Canal connects the industrial areas of Wallonia.


          An interticketing system means that a STIB/MIVB ticket holder can use the train or long-distance buses inside the city. The commuter services operated by De Lijn, TEC and SNCB/NMBS will in the next few years be augmented by a metropolitan RER rail network around Brussels.


          Since 2003 Brussels has had a car-sharing service operated by the Bremen company Cambio in partnership with STIB/MIVB and local ridesharing company taxi stop. In 2006 shared bicycles were also introduced.


          


          Road network
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          In mediaeval times Brussels stood at the intersection of routes running north-south (the modern Hoogstraat/Rue Haute) and east-west (Gentsesteenweg/Chausse de Gand-Grasmarkt/Rue du March aux Herbes-Naamsestraat/Rue de Namur). The ancient pattern of streets radiating from the Grand Place in large part remains, but has been overlaid by boulevards built over the River Zenne/Senne, over the city walls and over the railway connection between the North and South Stations.


          As one expects of a capital city, Brussels is the hub of the fan of old national roads, the principal ones being clockwise the N1 (N to Breda), N2 (E to Maastricht), N3 (E to Aachen), N4 (SE to Luxembourg) N5 (S to Rheims), N6 (SW to Maubeuge), N8 (W to Koksijde) and N9 (NW to Ostend) . Usually named steenwegen/chausses, these highways normally run straight as a die, but on occasion lose themselves in a maze of narrow shopping streets.


          As for motorways, the town is skirted by the European route E19 (N-S) and the E40 (E-W), while the E411 leads away to the SE. Brussels has an orbital motorway, numbered R0 (R-zero) and commonly referred to as the "ring" (French: ring Dutch: grote ring). It is pear-shaped as the southern side was never built as originally conceived, owing to residents' objections.


          The city centre, sometimes known as "the pentagon", is surrounded by the " Small ring" (Dutch: kleine ring, French: petite ceinture), a sequence of boulevards formally numbered R20. These were built upon the site of the second set of city walls following their demolition. Metro line 2 runs under much of these.


          On the eastern side of the city, the R21 (French: grande ceinture, grote ring in Dutch) is formed by a string of boulevards that curves round from Laken ( Laeken) to Ukkel ( Uccle). Some premetro stations (see Brussels Metro) were built on that route. A little further out, a stretch numbered R22 leads from Zaventem to Sint-Job.


          


          Twin cities
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          Brussels is twinned with the following 14 cities:


          
            
              	
                
                  	[image: Flag of Venezuela] Caracas, Venezuela
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          In cryptanalysis, a brute force attack is a method of defeating a cryptographic scheme by trying a large number of possibilities; for example, exhaustively working through all possible keys in order to decrypt a message. In most schemes, the theoretical possibility of a brute force attack is recognized, but it is set up in such a way that it would be computationally infeasible to carry out. Accordingly, one definition of "breaking" a cryptographic scheme is to find a method faster than a brute force attack.


          The selection of an appropriate key length depends on the practical feasibility of performing a brute force attack. By obfuscating the data to be encoded, brute force attacks are made less effective as it is more difficult to determine when one has succeeded in breaking the code.


          The brute force attack could be combined with a dictionary attack.


          


          Symmetric ciphers


          For symmetric-key ciphers, a brute force attack typically means a brute-force search of the key space; that is, testing all possible keys in order to recover the plaintext used to produce a particular ciphertext.


          In a brute force attack, the expected number of trials before the correct key is found is equal to half the size of the key space. For example, if there are 264 possible keys, a brute force attack would, on average, be expected to find a key after 263 trials.


          For each trial of a candidate key the attacker needs to be able to recognize when he has found the correct key. The most straightforward way is to obtain a few corresponding plaintext and ciphertext pairs, that is, a known-plaintext attack. Alternatively, a ciphertext-only attack is possible by decrypting ciphertext using each candidate key, and testing the result for similarity to plaintext language  for example, English encoded in ASCII.


          In general, a symmetric key cipher is considered secure if there is no method less expensive (in time, memory requirements, etc) than brute force; Claude Shannon used the term "work factor" for this.
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          Symmetric ciphers with keys of length up to 64 bits have been broken by brute force attacks. DES, a widely-used block cipher which uses 56-bit keys, was broken by custom hardware in 1998 (see EFF DES cracker), and a message encrypted with RC5 using a 64-bit key was broken more recently by Distributed.net. More recently, the COPACOBANA (Cost-Optimized Parallel COde Breaker) was built, which is a reconfigurable code breaker that is suited for key searching of many different algorithms, including DES. In addition, it is commonly speculated that government intelligence agencies (such as the U.S. NSA) can successfully attack a symmetric key cipher with long key lengths, such as a 64-bit key, using brute force. For applications requiring long term security, 128 bits is, as of 2004, currently thought a sufficient key length for new systems using symmetric key algorithms. NIST has recommended that 80-bit designs be phased out by 2015.


          If keys are generated in a weak way, for example, derived from a guessable- password, it is possible to exhaustively search over a much smaller set, for example, keys generated from passwords in a dictionary. See password cracking and passphrase for more information.


          Ciphers with proven perfect secrecy, such as the one-time pad, cannot be broken by a brute force attack.


          


          Theoretical limits


          The resources required for a brute force attack scale exponentially with increasing key size, not linearly. Doubling key size does not double the required number of operations, but rather squares the number of required operations. Thus, although 56 bit keys, such as those used by the obsolete Data Encryption Standard (DES) are now quite practical to attack by brute force, this is not true of much longer keys, such as those used by the more modern Advanced Encryption Standard (AES), which uses keys of at least 128 bits in length.


          There is a physical argument that a 128 bit key is secure against brute force attack. The so-called Von Neumann-Landauer Limit implied by the laws of physics sets a lower limit on the energy required to perform a computation of ln(2)kT per bit erased in a computation, where T is the temperature of the computing device in kelvin, k is the Boltzmann constant, and the natural logarithm of 2 is about 0.693. No irreversible computing device can use less energy than this, even in principle.


          Thus, in order to simply flip through the possible values for a 128-bit key (ignoring doing the actual computing to check it), one would need a device consuming at a minimum 10 gigawatts (about the equivalent of eight large, dedicated nuclear reactors) running continuously for 100 years. The full actual computationchecking each key to see if you have found a solutionwould consume many times this amount.


          However, this argument assumes that the register values are changed using conventional set and clear operations which inevitably generate entropy. It has been shown that computational hardware can be designed not to encounter this theoretical obstruction: see reversible computing. It should be pointed out that no known such computers have been constructed.


          The amount of time required to break a 128 bit key is also daunting. Each of the 2128 possibilities must be checked. This is an enormous number, 340,282,366,920,938,463,463,374,607,431,768,211,456 in decimal. A device that could check a billion billion keys (1018) per second would still require about 1013 years to exhaust the key space. This is longer than the age of the universe, which is about 13,000,000,000 ([image: 1.3 \times 10^{10}]) years.


          AES permits the use of 256 bit keys. Breaking a 256 bit key by brute force requires 2128 times more computational power than a 128 bit key. A device that could check a billion billion (1018) AES keys per second would require about [image: 3 \times 10^{51}] years to exhaust the 256 bit key space.


          Hence, 128 bit keys are impractical to attack by brute force methods using current technology and resources, and 256 bit keys are not likely to be broken by brute force methods using any obvious future technology.


          


          Unbreakable codes


          Certain types of encryption, by their mathematical properties, cannot be defeated by brute force. An example of this is one-time pad cryptography, where every bit has a corresponding key bit. A brute force attack would eventually reveal the correct decoding, but also every other possible combination of bits, and would have no way of distinguishing one from the other.


          For example, a small 100 byte one-time pad encoded string subjected to a brute force attack would eventually reveal every 100 byte string possible, including the correct answer, but mostly nonsense. Of all the answers given, there is no way of knowing which is the correct one.
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              	Bryce Canyon National Park
            


            
              	IUCN Category II ( National Park)
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              	Location

              	Garfield County and Kane County, Utah, USA
            


            
              	Nearest city

              	Tropic
            


            
              	Coordinates

              	
            


            
              	Area

              	35,835 acres (145 km)
            


            
              	Established

              	September 15, 1928
            


            
              	Visitors

              	890,676 (in2006)
            


            
              	Governing body

              	National Park Service
            


            
              	
            

          


          Bryce Canyon National Park (pronounced /ˈbraɪs/) is a national park located in southwestern Utah in the United States. Contained within the park is Bryce Canyon. Despite its name, this is not actually a canyon, but rather a giant natural amphitheater created by erosion along the eastern side of the Paunsaugunt Plateau. Bryce is distinctive due to its geological structures, called hoodoos, formed from wind, water, and ice erosion of the river and lakebed sedimentary rocks. The red, orange and white colors of the rocks provide spectacular views to visitors.


          Bryce is at a much higher elevation than nearby Zion National Park and the Grand Canyon. The rim at Bryce varies from 8,000 to 9,000 feet (2400 to 2700 m), whereas the south rim of the Grand Canyon sits at 7,000 feet (2100 m) above sea level. The area therefore has a very different ecology and climate, and thus offers a contrast for visitors to the region (who often visit all three parks in a single vacation).


          The canyon area was settled by Mormon pioneers in the 1850s and was named after Ebenezer Bryce, who homesteaded in the area in 1875. The area around Bryce Canyon became a U.S. National Monument in 1924 and was designated as a national park in 1928. The park covers 56 mi (145 km). The park receives relatively few visitors compared to Zion Canyon and the Grand Canyon, largely due to its remote location. The town of Kanab, Utah is situated at a central point between these three parks.


          


          Geography
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          Bryce Canyon National Park is located in southern Utah about 50 miles (80 km) northeast and 1000 feet (300 m) higher than Zion National Park. The weather in Bryce Canyon is therefore cooler, and the park receives more precipitation. A nearby example, very similar to Bryce Canyon but at a higher elevation, is in Cedar Breaks National Monument.


          The national park lies within the Colorado Plateau geographic province of North America and straddles the southeastern edge of the Paunsagunt Plateau west of the Paunsagunt Fault (Paunsagunt is Paiute for "home of the beaver"). Park visitors arrive from the plateau part of the park and look over the plateau's edge toward a valley containing the fault and the Paria River just beyond it (Paria is Paiute for "muddy or elk water"). The edge of the Kaiparowits Plateau bounds the opposite side of the valley.


          Bryce Canyon was not formed from erosion initiated from a central stream, meaning it technically is not a canyon. Instead headward erosion has excavated large amphitheater-shaped features in the Cenozoic-aged rocks of the Paunsagunt Plateau. This erosion exposed delicate and colorful pinnacles called hoodoos that are up to 200 feet (60 m) high. A series of amphitheaters extend more than 20 miles (30 km) within the park. The largest is Bryce Amphitheater, which is 12miles(19km) long, 3miles(5km) wide and 800feet(240m) deep.


          The highest part of the park at 9,115 feet (2,775 m), Rainbow Point, is at the end of this scenic drive. From there, Aquarius Plateau, Bryce Amphitheater, the Henry Mountains, the Vermilion Cliffs and the White Cliffs can be seen. Cope Canyon, where it exits the park in the north-east section, is the lowest part of the park at 6,600 feet (2,011 m).

          

          

          



          


          Human history
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          Native American habitation


          Little is known about early human habitation in the Bryce Canyon area. Archaeological surveys of Bryce Canyon National Park and the Paunsaugunt Plateau show that people have been in the area for at least 10,000 years. Basketmaker-period Anasazi artifacts several thousand years old have been found south of the park. Other artifacts from the Pueblo-period Anasazi and the Fremont culture (up to the mid-12th century) have also been found.


          The Paiute Indians moved into the surrounding valleys and plateaus in the area around the same time that the other cultures left. These Native Americans hunted and gathered for most of their food, but also supplemented their diet with some cultivated products. The Paiute in the area developed a mythology surrounding the hoodoos (pinnacles) in Bryce Canyon. They believed that hoodoos were the Legend People whom the trickster Coyote turned to stone. At least one older Paiute said his culture called the hoodoos Anka-ku-wass-a-wits, which is Paiute for "red painted faces".


          


          White exploration and settlement


          It was not until the late 18th and the early 19th century that the first Caucasians explored the remote and hard to reach area. Mormon scouts visited the area in the 1850s to gauge its potential for agricultural development, use for grazing, and settlement.


          The first major scientific expedition to the area was led by U.S. Army Major John Wesley Powell in 1872. Powell, along with a team of mapmakers and geologists, surveyed the Sevier and Virgin River area as part of a larger survey of the Colorado Plateaus. His mapmakers kept many of the Paiute place names.
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          Small groups of Mormon pioneers followed and attempted to settle east of Bryce Canyon along the Paria River. In 1873 the Kanarra Cattle Company started to use the area for cattle grazing.


          The Church of Jesus Christ of Latter-day Saints sent Scottish immigrant Ebenezer Bryce and his wife Mary to settle land in the Paria Valley because they thought his carpentry skills would be useful in the area. The Bryce family chose to live right below Bryce Canyon Amphitheater. Bryce grazed his cattle inside what are now park borders, and reputedly thought that the amphitheaters were a "helluva place to lose a cow." He also built a road to the plateau to retrieve firewood and timber, and a canal to irrigate his crops and water his animals. Other settlers soon started to call the unusual place "Bryce's canyon", which was later formalized into Bryce Canyon.


          A combination of drought, overgrazing and flooding eventually drove the remaining Paiutes from the area and prompted the settlers to attempt construction of a water diversion channel from the Sevier River drainage. When that effort failed, most of the settlers, including the Bryce family, left the area. Bryce moved his family to Arizona in 1880. The remaining settlers did manage to dig a 10 mile (16 km) long ditch from the Sevier's east fork into Tropic Valley.


          


          Creation of the park
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          People like Forest Supervisor J. W. Humphrey promoted the scenic wonders of Bryce Canyon's amphitheaters, and by 1918 nationally distributed articles also helped to spark interest. However, poor access to the remote area and the lack of accommodations kept visitation to a bare minimum.


          Ruby Syrett, Harold Bowman and the Perry brothers later built modest lodging, and set up "touring services" in the area. Syrett later served as the first postmaster of Bryce Canyon. Visitation steadily increased, and by the early 1920s the Union Pacific Railroad became interested in expanding rail service into southwestern Utah to accommodate more tourists.
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          At the same time, conservationists became alarmed by the damage overgrazing and logging on the plateau, along with unregulated visitation, were having on the fragile features of Bryce Canyon. A movement to have the area protected was soon started, and National Park Service Director Stephen Mather responded by proposing that Bryce Canyon be made into a state park. The governor of Utah and the Utah Legislature, however, lobbied for national protection of the area. Mather relented and sent his recommendation to President Warren G. Harding, who on June 8, 1923 declared Bryce Canyon National Monument into existence.
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          A road was built the same year on the plateau to provide easy access to outlooks over the amphitheaters. From 1924 to 1925, Bryce Canyon Lodge was built from local timber and stone.


          In 1924, members of U.S. Congress decided to start work on upgrading Bryce Canyon's protection status from a U.S. National Monument to a National Park to establish Utah National Park. A process of transferring ownership of private and state-held land in the monument to the federal government started, the Utah Parks Company negotiating much of the transfer. The last of the land in the proposed park's borders was sold to the federal government four years later, and on February 25, 1928, the renamed Bryce Canyon National Park was established.


          

          In 1931, President Herbert Hoover annexed an adjoining area south of the park, and in 1942 an additional 635 acres (2.57 km) was added. This brought the park's total area to the current figure of 35,835 acres (145.02 km). Rim Road, the scenic drive that is still used today, was completed in 1934 by the Civilian Conservation Corps. Administration of the park was conducted from neighboring Zion Canyon National Park until 1956, when Bryce Canyon's first superintendent started work.


          


          More recent history


          The USS Bryce Canyon was named for the park and served as a supply and repair ship in the U.S. Pacific Fleet from September 15, 1950, to June 30, 1981.


          Bryce Canyon Natural History Association (BCNHA) was established in 1961. It runs the bookstore inside the park visitor centre and is a non-profit organization created to aid the interpretive, educational and scientific activities of the National Park Service, at Bryce Canyon National Park. A portion of the profits from all bookstore sales are donated to public land units. Since BCNHA's inception in 1961, donations have exceeded $3.5 million.


          Responding to increased visitation and traffic congestion, the National Park Service implemented a voluntary, summer-only, in-park shuttle system in June 2000. In 2004, reconstruction began on the aging and inadequate road system in the park.


          


          Geology
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          The Bryce Canyon area shows a record of deposition that spans from the last part of the Cretaceous period and the first half of the Cenozoic era. The ancient depositional environment of region around what is now the park varied:


          
            	The Dakota Sandstone and the Tropic Shale were deposited in the warm, shallow waters of the advancing and retreating Cretaceous Seaway (outcrops of these rocks are found just outside park borders).


            	The colorful Claron Formation that the park's delicate hoodoos are carved from was laid down as sediments in a system of cool streams and lakes that existed from 63 to about 40 million years ago (from the Paleocene to the Eocene epochs). Different sediment types were laid down as the lakes deepened and became shallow and as the shoreline and river deltas migrated.
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          Several other formations were also created but were mostly eroded away following two major periods of uplift:


          
            	The Laramide orogeny affected the entire western part of what would become North America starting about 70 million years ago and lasting for many millions of years after. This event helped to build the ancestral Rocky Mountains and in the process closed the Cretaceous Seaway. The Straight Cliffs, Wahweap, and Kaiparowits formations were victims of this uplift.


            	The Colorado Plateaus were uplifted 10 to 15 million years ago and were segmented into different plateaus  each separated from its neighbors by faults and each having its own uplift rate. The Boat Mesa Conglomerate and the Sevier River Formation were removed following this uplift.
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          Vertical joints were created by this uplift, which were eventually (and still are) preferentially eroded. The easily eroded Pink Cliffs of the Claron Formation respond by forming freestanding pinnacles in badlands called hoodoos, while the more resistant White Cliffs formed monoliths. The pink colour is from iron oxide and manganese. Also created were arches, natural bridges, walls, and windows. Hoodoos are composed of soft sedimentary rock and are topped by a piece of harder, less easily eroded stone that protects the column from the elements. Bryce Canyon has one of the highest concentrations of hoodoos of any place on Earth.


          The formations exposed in the area of the park are part of the Grand Staircase. The oldest members of this supersequence of rock units are exposed in the Grand Canyon, the intermediate ones in Zion National Park, and its youngest parts are laid bare in Bryce Canyon area. A small amount of overlap occurs in and around each park.


          


          Biology
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          The forests and meadows of Bryce Canyon provide the habitat to support diverse animal life, from birds and small mammals to foxes and occasional bobcats, mountain lions, and black bears. Mule deer are the most common large mammals in the park. Elk and pronghorn antelope, which have been reintroduced nearby, sometimes venture into the park. More than 160 species of birds visit the park each year, including swifts and swallows.


          Most bird species migrate to warmer regions in winter, but jays, ravens, nuthatches, eagles, and owls stay. In winter, the mule deer, mountain lion, and coyotes will migrate to lower elevations. Ground squirrels and marmots pass the winter in hibernation.
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          There are three life zones in the park based on elevation:


          
            	The lowest areas of the park are dominated by dwarf forests of pinyon pine and juniper with manzanita, serviceberry, and antelope bitterbrush in between. Aspen cottonwoods, Water Birch, and willow grow in along streams.


            	Ponderosa Pine forests cover the mid-elevations with Blue Spruce and Douglas-fir in water-rich areas and manzanita and bitterbrush as underbrush.


            	Douglas-fir and White Fir, along with Aspen and Engelmann Spruce, make up the forests on the Paunsaugunt Plateau. The harshest areas have Limber Pine and ancient Great Basin Bristlecone Pine holding on.

          


          

          Also in the park are the black, lumpy, very slow-growing colonies of cryptobiotic soil, which are a mix of lichens, algae, fungi, and cyanobacteria. Together these organisms slow erosion, add nitrogen to soil and help it to retain moisture.


          While humans have greatly reduced the amount of habitat that is available to wildlife in most parts of the United States, the relative scarcity of water in southern Utah restricts human development and helps account for the region's greatly enhanced diversity of wildlife.


          


          Activities


          Most park visitors sightsee using the 18 mile (29 km) scenic drive, which provides access to 13 viewpoints over the amphitheaters.


          Bryce Canyon has eight marked and maintained hiking trails that can be hiked in less than a day (round trip time, trailhead):
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            	Mossy Cave (one hour, State Route 12 northwest of Tropic), Rim Trail (56 hours, anywhere on rim), Bristlecone Loop (one hour, Rainbow Point), and Queens Garden (12 hours, Sunrise Point) are easy to moderate hikes.


            	Navajo Loop (12 hours, Sunset Point) and Tower Bridge (23 hours, north of Sunrise Point) are moderate hikes.


            	Fairyland Loop (45 hours, Fairyland Point) and Peekaboo Loop (34 hours, Bryce Point) are strenuous hikes.

          


          Several of these trails intersect, allowing hikers to combine routes for more challenging hikes.


          The park also has two trails designated for overnight hiking: the 9 mile (14 km) long Riggs Loop Trail and the 23mile(37km) long Under the Rim Trail. Both require a backcountry camping permit. In total there are 50 miles (80 km) of trails in the park.


          More than 10 miles (16 km) of marked but ungroomed skiing trails are available off of Fairyland, Paria, and Rim trails in the park. Twenty miles (32 km) of connecting groomed ski trails are in nearby Dixie National Forest and Ruby's Inn.
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          The air in the area is so clear that on most days from Yovimpa and Rainbow points, Navajo Mountain and the Kaibab Plateau can be seen 90 miles (140 km) away in Arizona. On a really clear day the Black Mesas of eastern Arizona and western New Mexico can be seen some 200 miles (320 km) away. The park also has a 7.3 magnitude night sky, making it the one of the darkest in North America. Stargazers can therefore see 7500 stars with the naked eye, while in most places fewer than 2000 can be seen due to light pollution (in many large cities only a few dozen can be seen). Park rangers host several public stargazing events and evening programs on astronomy, nocturnal animals, and night sky protection. The Bryce Canyon Astronomy Festival, typically held in June, attracts thousands of visitors. In honour of this astronomy festival, Asteroid 49272 was named after the national park.


          There are two campgrounds in the park, North Campground and Sunset Campground. Loop A in North Campground is open year-round. Additional loops and Sunset Campground are open from late spring to early autumn. The 114-room Bryce Canyon Lodge is another way to overnight in the park.


          A favorite activity of most visitors is landscape photography. With Bryce Canyon's high altitude and clean air, the sunrise and sunset photographs can be spectacular.


          
            Retrieved from " http://en.wikipedia.org/wiki/Bryce_Canyon_National_Park"
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          In computing, Btrieve is a transactional database product based on Indexed Sequential Access Method (ISAM), which is a way of storing data for fast retrieval. There have been several versions of the product for DOS, Linux, older versions of Microsoft Windows, Windows 98, Windows NT, Windows 2000, Windows XP, Windows Server 2003 and for Novell NetWare.


          It was originally a record manager that was published by SoftCraft at around the same time as the release of the first IBM PCs. After gaining market share and popularity, it was purchased by Novell for integration into their Netware operating system. The product failed to gain significant market share and, after some reorganization within Novell, the product was spun off to be developed by a new company known as Btrieve Technologies, Inc. (BTI).


          Btrieve was modularized starting with version 6.15 and became one of two database backends that plugged into a standard software interface called the Micro-Kernel Database Engine. The other product is Scalable SQL, a relational database product that uses Structured Query Language, otherwise known as SQL. After several new versions were released the company was renamed to Pervasive Software and they now sell the product as Pervasive PSQL.


          


          Architecture
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          Btrieve is not a relational database management system (RDBMS). Early descriptions of Btrieve referred to it as a record manager (though Pervasive initially used the term navigational database but later changed this to transactional database) because it only deals with the underlying record creation, data retrieval, record updating and data deletion primitives. It uses ISAM as its underlying indexing and storage mechanism. A key part of Pervasive's architecture is the use of a MicroKernel Database Engine, which allows different database backends to be modularised and integrated easily into their DBMS package, Pervasive.SQL. This has allowed them to support both their Btrieve navigational database engine and an SQL-based engine, Scalable SQL.


          Current versions of Btrieve support system transactions and user transactions, where system transactions are a bundle of non-transactional operations and/or user transactions, while user transactions are transactions that work on actual data in the database. System transactions were developed to allow multiple transactions to be done in a batch and to allow the ability to recover data more easily.


          The Btrieve file format consists entirely of pages, which are the data that moves between memory and storage media when the engine performs an I/O operation. Versions prior to 6.0 merely used data pages, index pages and a file control record (FCR). The file had an index for searching that linked to physical pages. Beginning with version 6.0 logical pages started to be used, which are pages that are mapped to physical pages (pages at a fixed location in the file) on the disk through the use of a set of page allocation tables (PATs). The FCR is a record that contains important information about Btrieve files, such as the number of pages in current use. In order to avoid corruption in the database Btrieve uses two methods of updating records: pre-image paging in Btrieve versions before 6.0 and shadow paging in subsequent versions. It was mainly the change-over from pre-image paging to shadow-paging that caused radical file format changes that broke compatibility between previous versions of Btrieve and version 6.x of the product.


          


          History


          Btrieve has been owned and developed by three different companies: SoftCraft, Novell and Btrieve Technologies, Inc. (later renamed Pervasive Software). They have a committed and loyal developer-base and in all the company's literature they remain fully committed to the product; in fact Pervasive have set up a "Btrieve Society" to recognise existing developers.


          


          SoftCraft years


          The product was launched in February 1982 by SoftCraft, a firm located in Austin, Texas, by Doug and Nancy Woodward. Doug became the vice-president and handled software development, and Nancy became the president of the company. They released a number of versions over the next few years: in February 1983 they released the Btrieve 2.x series, and when MS-DOS 2.x developed support for file and directory handles they released Btrieve 3.0. When MS-DOS 3.1 standardised its internal interfaces in March 1985 they released Btrieve 3.1 C/S one month later, which had network and client/server support. In February 1986 Btrieve 4.0 was released, and when the 4.1 upgrade was released it gained support for extended key types and supplemental indexes.


          Although Btrieve was fairly popular, it was not strongly differentiated from the killer-app database on the PC, dBase, and never gained the same sort of popularity. However, the known developer base had grown to over 5,000 users and it was widely used in the financial area. The company took some time to create a user-interface for the product, however in 1984 they released Xtrieve, a menu-driven program that used a new .DDF data dictionary to enforce relational database rules.


          


          Novell acquisition
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          In 1987 Novell started diversifying and buying companies to add to their NetWare operating system. One of the companies they purchased was SoftCraft. Nancy Woodward became the Vice-President and General Manager of Novell's Austin operations while Doug Woodward became the Vice-President of Advanced Database Technologies. Early the next year Btrieve 5.0 was released to run as a native NetWare application, or VAP (Value Added Process). According to Jim Kyle, "it had auto-increment key types, the BROUTER network process server, data-only and key-only files, and optional data compression". Version 5.1 was released in 1990 with increased file-handling transaction capability, logging and roll-forward operations, along with several API enhancements. Several versions were created for DOS, OS/2 and Microsoft Windows. Version 6.0 was released in June 1992, however it was not promoted extensively by Novell, and due to enhancements (such as the change from pre-imaging to shadow-paging) it was incompatible with previous versions of Btrieve. The market did not increase much for Btrieve and it did not see wide adoption due to these issues.


          When the company was acquired by Novell, SoftCraft had been working on a product called XQL, which was an SQL interpreter that was designed to better deal with industry standard SQL, which the Xtrieve package was not fully compliant with. This became the basis for NetWare SQL, which was initially released in 1989, and was a bare-bones SQL interpreter which implemented the base IBM version of SQL.


          


          Btrieve Technologies, Inc.
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          By 1994 Novell had largely given up on attempting to make NetWare into a complete alternative operating system, and started selling off many of the companies it had acquired only a few years earlier. They had also done minimal promotion of Btrieve, largely due to the long time (24 months) it took to release version 6. Negotiations between Nancy and Doug Woodward with Novell were entered into and after two years Novell announced (on January 26, 1994) that it was going to transfer ownership of Btrieve to Btrieve Technologies, Incorporated (also known as BTI). On April 29, 1994 the transfer was completed and Nancy Woodward became the Chairman of BTI and Doug Woodward was made the Chief Technical Officer. The CEO position was given to Ron Harris, a former employee of Texas Instruments, and one of the founding employees of Citrix Systems, Inc. where he was employed first as Director of Strategic Planning, then as Vice-President of Marketing, and finally as the Product Group Vice President.


          Btrieve was totally rewritten and on July 1, 1994 Btrieve 6.15 was released for DOS, Windows and OS/2. Novell SQL was renamed to Scalable SQL to reflect the change in ownership of the company. In 1995 version 6.15 was released for Novell NetWare, Windows NT Server and for Windows NT/ 95, and thus became a cross-platform database product. The concept of a Micro Kernel Database Engine (MKDE) was introduced in this version.


          


          Pervasive Software
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          In 1996 the company renamed itself to Pervasive Software, and their product Pervasive.SQL. In 1997, the company went public. They did this in order to allow greater penetration of the relational database market and to re-align as an SQL vendor, though they are still marketing and developing Btrieve. Pervasive completed its IPO in September. The company continued using the MKDE in version 6.30. In 1997 Pervasive released ScalableSQL 4.0, a relational database product, and Btrieve 7.0.


          In 2000, Novell was criticized after it ceased bundling Pervasive.SQL with NetWare (5.1 was the first version affected). Instead, it shipped with a trial version that shut down after 90-days. The latest version, Pervasive PSQL Summit v10, was released in October 2007.


          


          Versions


          


          Btrieve for DOS


          There was one DOS client-based configuration of Btrieve created by SoftCraft. SoftCraft's definition of a client-based version was a "Btrieve engine running on a particular workstation." This meant that the record-management engine connected directly to the files via operating system functions and modified the records accordingly, whether the files were local or on a network. The client-based engine allowed five concurrent users to access the database at any one time. All processing of the records were done on the local workstation the engine was installed on. Btrieve for DOS used the SEFS and MEFS modes for file sharing.


          


          Btrieve for Netware


          Btrieve for Netware was essentially the same as Btrieve for DOS with some extra features only available on Netware at the time. It ran a server process, called BSERVER, on the file-sharing server and this managed data I/O in conjunction with the network file system. The server process was first implemented as a Netware Value Added Process (VAP) called BSERVER.VAP, but was switched to a Netware NetWare Loadable Module (NLM) soon after. Basically, BSERVER was the database engine that dealt with access to records, however it also accepted requests from the transmittal of requested data to another server via the BROUTER process.


          Btrieve used requesters to make database I/O requests from the client workstation. These requesters were available for DOS, OS/2, Microsoft Windows, and UnixWare. The program BREQUEST.EXE accepted I/O requests via the Btrieve API and relayed them to BSERVER. It then handled the responses from BSERVER and relayed them back to the appropriate applications.


          The BROUTER process allowed for incoming requests to be "routed" to a copy of the database on another server. It was loaded on the Netware server and dealt with communication between multiple server processes running on the one file-server through the use of two File Server Tables (FSTs). According to Pervasive, these provide a list of "server names and addresses, and the Server Routing Table (SRT)". BROUTER also allowed communication requests to be routed to the correct server via SPX by looking up the BSPXCOM NLM and coordinated locks and other mechanisms that controlled access to the data in the Btrieve database.


          Btrieve for DOS used the SEFS and MEFS modes for file sharing, and because it was able to run on a network it was able to use exclusive and concurrent transactions.


          


          Btrieve for Windows


          Btrieve for Windows was created before the company rewrote the codebase to use the MKDE. It featured SEFS and MEFS file sharing mechanisms; used shadow-paging and allowed for exclusive and concurrent locks. It handled version 6.x and 6.1 files differently: version 6.x files could handle operations on chunks of records rather than locking up the whole record; it handled records that were over 64KB; implemented VATs, ACSs, new data types; allowed for percentage operations (where the record could be located and manipulated by the physical location in the file) and handled duplicate keys. Version 6.x was capable of dropping or adding any index on the fly (version 6.0 and below could only drop supplemental indexes). Version 6.1 files allowed for concurrent and system transactions; the optional renumbering of keys; case insensitive ACS tables and enhanced locking operations.


          Btrieve for Windows could run as a client to the database that utilized SEFS or MEFS modes, or it could directly access the Btrieve server.


          


          Client-based Btrieve
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          The client-based version of Btrieve has all the database files either directly on the local computer or via a mapped network drive (setup using DOSs NET USE command).


          Applications make a function call to WBTRCALL.DLL, a loader and requester interface. The loader and requester module checks the BTI.INI configuration file is correctly setup to load the client-based Btrieve engine. In turn, this loads the local interface to the btrieve engine (WBTRLOCL.DLL). If necessary, this local interface loads the Btrieve engine (WBTR32.EXE) into memory and sends the necessary database requests to it. The database engine then calls various Win32 system libraries to perform file operations on the database files.


          


          Client-based Btrieve accessing server-based Btrieve


          The client-based version of Btrieve for Windows could access server-based versions of Btrieve via a DOS-based "requester". The requestor required the use of DOS Protected Mode Interface (DPMI) which allows the program access to DOS's extended memory which could only accessed using the Protected Mode functionality of the CPU's x86 architecture.


          As with the client-based interface, the Btrieve-based application makes a call to the WBTRCALL.DLL loader and requester interface library. This library checks the BTI.INI file to see if it needs to access data on the local system or whether it needs to access data on a remote server. If it needs to access the server then it uses the Windows version of DPMI to access a DOS-based requester named BREQUEST.EXE. The requester then establishes a network connection to the server, which processes the request and passes back a message to the requester when the database request is completed.


          


          Btrieve for Windows NT/Windows 95


          Btrieve for Windows NT and Windows 95 was released in 1995 along with Btrieve for Netware and Btrieve for Windows NT Server. It had reached version 6.15 and started using the MKDE. The file sharing mechanisms remained the same as it still used SEFS and MEFS file sharing modes; used shadow-paging and allowed for exclusive and concurrent locks. This version of Btrieve allowed for null values in keys, which meant that a record could be entered into the database when information on the key was not available. It meant that the key would not be included into the index, and this helped decrease unnecessary searching of the database via the index. It also introduced the concept of a system transaction and a user transaction. (see System and user transactions). The MKDE also allowed gaps between auto-incremented keys. Variable-tail allocation tables were introduced in version 6.15, so they were included in the Windows NT/95 build of Btrieve.


          There are two configurations of Btrieve for Windows NT/95: standalone workstation and client/server.


          


          Standalone Workstation
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          When using the standalone workstation configuration of Btrieve, all processing of records is done on the local workstation. The workstation relies on the underlying mechanisms of Windows to allow the MKDE (the W32MKDE.EXE program) to gain direct access to the database files, and uses lock files to deal with concurrency issues.


          In this configuration the application makes calls to the Btrieve API, or Microkernel Interface (WBTRV32.DLL). The call is then processed by this interface and passed along to the MKDE (W32MKDE.EXE) which then uses the underlying operating system file system (whether it be network or local) to directly access the database files.


          This leads to some peculiar issues. If Btrieve uses Windows file sharing and has the database engine open files directly on a file share, for instance, and there is network instability (or even if a network cable is unplugged) during an update the fields used to link one Btrieve file to another can become unsynchronized (to all intents and purposes the data loses its relationships or links to other data) and the database file itself can get corrupted (though the chance of this is reduced due to pre-image paging).


          


          Client/Server


          
            [image: ]
          


          When using the client/server (or Server edition) configuration of Btrieve, processing of records is generally done on a Windows file server via a mapped drive (a way of mapping a file share to a "virtual" disk drive in Windows via the NET USE command). It utilises the permissions that you are assigned when authenticating, either from when logging on or via the permissions given for the NET USE is utilised.


          On Windows 95 the MKDE interface (a Windows dynamic link library (DLL) called WBTRV32.DLL) actually determines what database access method is in use via the configuration file. If it detects that both the client/server and workstation engines are installed on the one machine it checks whether the target is set to workstation or server. If running on Windows NT and the server process NTMKDE.EXE is running along with the standalone workstation process W32MKDE.EXE it looks in the registry to determine if the target is either server or workstation. In both cases, if the MKDE interface is set to workstation (the "Standalone workstation" configuration) it uses the MKDE (W32MKDE.EXE) to directly access the file. If it is set to server then the MKDE interface on the client uses a communications module (on Windows 95 this is W32BTICM.DLL, on Windows NT this is NTBTICM.DLL) that "talks" to the server. The server itself has its own matching communications module (again either W32BTICM.DLL or NTBTICM.DLL) that resides on the mapped drive. The server DLL then communicates with the server MKDE (NTMKDE.EXE) which updates records, then sends a confirmation that the operation succeeded back through the communications module to the client.


          The advantage of this system is that if a network connection failure occurs the MKDE on the server will be able to detect this and recover in a more graceful manner than the workstation configuration is able to.


          


          Configuration


          


          A configuration utility was included with Btrieve to alter MKDE settings. The settings that could be changed were:


          
            	File settings: this category contains settings related to files, file handles, record locks, indexes, and log files. The number of open files and logical file handles was set in here, as well as the number of record locks per client; index balancing and an option to create files in pre 6.x format are in this category. It also controlled whether the Microkernel kept a log of operations executed on selected files. In this section the method of file sharing could be set to either MEFS or SEFS. The system transaction hold limit sets the number of system transactions performed during write operations for shared files.


            	Memory organisation: this category contained settings related to the size of buffers the Microkernel needed to allocate for various purposes.


            	Client/System transactions: this category contains settings related to transactions, including the number supported and how and when they will be logged.


            	System resources/directories: this category contains settings related to the number of clients and threads supported as well as the location of various system files.


            	Trace operations: this category contains settings related to tracing various Btrieve operations. Tracing is an advanced feature used mainly for debugging purposes.

          


          


          Pervasive.SQL 7


          Pervasive SQL 7 was released in March, 1998, and included Scalable SQL 4 and Btrieve 7.0. Btrieve 7.0 ran on the same platforms as Btrieve 6.x: Windows 95, Windows NT 3.51 & 4, Netware and DOS. However, the company changed to a component-based architecture called SmartComponents to resolve compatibility issues with upgrades. This used a component identification scheme both embedded into the file and encoded into the file name, along with dynamic binding of "glue files" (DLLs loaded into memory only when needed). The dynamic binding of components was done using a new "Abstract OS Services DLL" that looked for the latest version of the appropriate needed component via the file name encoding. This "glue module" is then loaded into memory and used. The old log file format of Btrieve 6.x was also replaced with a new centralised log called PVSW.LOG and that had a unified and enhanced log file format. They also improved their error messages and error message reporting mechanisms.


          The MKDE was retained in Pervasive.SQL 7. However, due to the new component architecture's dynamic binding, the internal architecture was modified. The application using Btrieve calls a services manager which then searches through various configured directories for specific encoded filename. The file name loaded for Btrieve files in Backus-Naur form is:

          
<filename> ::= <platform-code> "BIF" <major-functional-level> <minor-functional-level>
<platform-code> ::= "W1" | "W2" | "W3" | "W9" | "WT" | "NW" | "O3"
<major-functional-level> ::= <number>
<minor-functional-level> ::= <number> <number>
<number> ::= "0" | "1" | "2" | "3" | "4" | "5" | "6" | "7" | "8" | "9"



          
            
              Embedded filename platform codes! Platform code
            

            
              	Platform
            


            
              	W1

              	Windows 3.1x, incl. Windows for Workgroups (Win16)
            


            
              	W2

              	Extended Windows (32-bit Watcom Extender)
            


            
              	W3

              	Windows 95, Windows NT (Win32)
            


            
              	W9

              	Windows 95
            


            
              	WT

              	Windows NT
            


            
              	NW

              	Netware 3.x and 4.x
            


            
              	O3

              	OS/2 (32-bit)
            

          


          The "glue" module, which is a DLL, is loaded into memory and becomes the interface to the MKDE. The MKDE then determines whether it is configured to be a workstation based configuration or a server based configuration. It then passes requests via its communications "requester" module onto the database server, or directly modifies the database files if configured in workstation mode.


          


          Pervasive.SQL 2000/2000i


          Pervasive.SQL 2000 and Pervasive.SQL 2000i uses essentially the same architecture as Pervasive.SQL 7, though 2000i includes i*Net server. It uses the same component model, has the ability to use the Btrieve or Scalable SQL engines and continues using an MKDE. This version included support for Red Hat Linux, Caldera OpenLinux, SUSE and Solaris. It also had better integration with Terminal Services, though only one instance of the database engine may run on any terminal server platform. You cannot run separate copies of the database engine within two or more terminal sessions.


          


          Pervasive.SQL V8


          Introduced in December 2002, Pervasive.SQL V8 improves the performance of both Btrieve and SQL applications using a number of new technologies.


          
            	Client side caching greatly improves read performance by maintaining a portion of the database's contents on the local PC.


            	Turbo Write Acceleration (TWA) groups disk writes into groups, minimizing interactions with disk.


            	Transaction Logging provides a slightly less failure protection than transaction durability, but improves overall performance.

          


          The V8 Security Feature Pack (a mid-release product update designated 8.5) added important new security features designed to lock down Pervasive.SQL data files. Prior to 8.5, access to Btrieve data was controlled by the operating system's security mechanism. This meant that any user who needed read/write access to the database, also needed read/write access to the underlying data files. 8.5 introduced new security models, which allow administrators to control access to the Btrieve data using database security. Once activated, database security no longer requires that the user has access to the underlying files. In addition, client/server configurations no longer require the use of network shares or mapped drives. Applications can reference secure Btrieve data using a URI connection string.


          


          Pervasive PSQL v9


          The current version of PSQL includes new Java GUIs, built on the Eclipse framework. These GUIs are available for both Microsoft Windows and Linux. In addition, v9 included many SQL performance and syntax updates, improving both the speed and flexibility of all of the SQL interfaces - ADO.Net, JDBC, ODBC, and OLE DB. Finally, PSQL v9 expanded the Btrieve maximum file size to 128 GB.


          In conjunction with PSQL v9 Pervasive reintroduced the DDF Builder utility and added support for text searching with the Full Text Search (FTS) add-on. DDF Builder provides a mechanism for Btrieve users to define the meta data for existing Btrieve files, thus allowing Btrieve data to be accessible via SQL tools and utilities.


          All versions of the MKDE retain full backward compatibility with earlier versions of Btrieve, including those that pre-date introduction of the MKDE itself, and do not change the file's version unless specifically requested to do so.


          


          Pervasive PSQL Ecosystem


          Pervasive now offers a number of add-on products which extend the basic features of the PSQL DBMS.


          
            	Pervasive AuditMaster provides real-time auditing of all database interactions, whether Btrieve or SQL. Logs of data events can be queried to track changes to sensitive data. Alerts can also be created to notify the appropriate personnel or launch the associated process.


            	Pervasive Backup Agent manages PSQL's continuous operations mode and allows backup software to reliably copy online databases.


            	Pervasive DataExchange provides data synchronization and replication between two or more PSQL engines, ensuring that critical data is always available.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Btrieve"
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          The BT Tower is a tall cylindrical building in London, England. The tower is located at 60 Cleveland Street, Fitzrovia. It has been previously known as the Post Office Tower and the British Telecom Tower. The main structure is 177metres (581ft) tall, with a further section of aerial bringing the total height to 189metres (620ft). Contrary to popular belief, it is not the same as the BT Centre (the national headquarters of BT), which is located at 81 Newgate Street, London.


          


          History


          The tower was commissioned by the General Post Office (GPO). Its primary purpose was to support the microwave aerials then used to carry telecommunications traffic from London to the rest of the country.


          It replaced a much shorter steel lattice tower which had been built on the roof of the neighbouring Museum telephone exchange in the late 1940s to provide a television link between London and Birmingham. The taller structure was required to protect the radio links' "line of sight" against some of the tall buildings in London then in the planning stage. These links were routed via other GPO microwave stations at Harrow Weald, Bagshot, Kelvedon Hatch and Fairseat, and to places like the London Air Traffic Control Centre at West Drayton.


          The tower was designed by the architects of the Ministry of Public Building and Works: the chief architects were Eric Bedford and G. R. Yeats. Typical for its time, the building is concrete clad in glass. The narrow cylindrical shape was chosen because of the requirements of the communications aerials: the building will shift no more than 25centimetres (10in) in wind speeds of up to 150 km/h (95 mph). Initially the first sixteen floors were for technical equipment and power, above that was a 35 metre section for the microwave aerials, and above that were six floors of suites, kitchens, technical equipment and finally a cantilevered steel lattice tower. To prevent heat build-up the glass cladding was of a special tint. The construction cost was 2.5 million.


          Construction began in June 1961. The tower was topped out on 15 July 1964 and officially opened by Prime Minister Harold Wilson on 8 October 1965. The building contractors were Peter Lind & Company.


          The tower was originally designed to be just 111metres (364ft), and its foundations are sunk down through 53 metres of London clay and are formed of a concrete raft 27 metres square, a metre thick, reinforced with six layers of cables on top of which sits a reinforced concrete pyramid.


          The tower was officially opened to the public on 16 May 1966 by Tony Benn and Billy Butlin. As well as the communications equipment and office space there were viewing galleries, a souvenir shop, and a rotating restaurant, the "Top of the Tower", on the 34th floor, operated by Butlins. It made one revolution every 22 minutes. An annual race up the stairs of the tower was established and the first race was won by UCL student Alan Green.


          A bomb, responsibility for which was claimed by the Provisional IRA, exploded in the roof of the men's toilets at the Top of the Tower restaurant on 31 October 1971. The restaurant was closed to the public for security reasons in 1980, the year in which the Butlins' lease eventually expired. Public access to the building ceased in 1981. The Tower is sometimes used for BT Corporate events, but is not available for hire or use by outside companies. The closure of the Tower restaurant to the public means London has no revolving restaurant of the type common in major cities throughout the world.


          


          The BT Tower today


          When the GPO telecommunications services were split off in 1981 (in advance of the 1984 privatisation) the tower was renamed the British Telecom Tower. After the rebranding of the company in 1992 it became the BT Tower. The building is no longer open to the public. The restaurant has been re-opened as a venue for use by BT for events and promotions: since the re-discovery of spare parts for the mechanism, it is even rotated occasionally. Occasional broadcasts are made from the top of the tower, including BBC Radio 1 DJ Chris Moyles on his birthday, 22 February 2006.


          The tower is still in use, and is the site of a major UK communications hub.


          Microwave links have been replaced by Subterranean fibre optic links for most mainstream purposes, but the former is still in use at the tower. The second floor of the base of the tower contains the TV Network Switching Centre which carries broadcasting traffic and relays signals between television broadcasters (including the BBC), production companies, advertisers, international satellite services and uplink companies.


          The outside broadcast control is located about the former revolving restaurant, with the kitchens on floor 35.


          A renovation in the 2000s installed coloured lighting projecting onto a new 360-degree light panel, extending out from the old light boxes, bearing the company logo, as part of BT's "connected world" corporate styling. Seven colours are programmed to vary constantly at night and are intended to appear as a rotating globe. The success of this is debatable but the building's night appearance is now more distinctive. The tower has always been a useful late-night navigational beacon for nearby residents, especially the numerous university halls within walking distance.


          Until the mid-1990s, the building was officially a secret, and did not appear on official maps. Its existence was finally "confirmed" by Kate Hoey, MP, on 19 February 1993: "Hon. Members have given examples of seemingly trivial information that remains officially secret. An example that has not been mentioned, but which is so trivial that it is worth mentioning, is the absence of the British Telecom tower from Ordnance Survey maps. I hope that I am covered by parliamentary privilege when I reveal that the British Telecom tower does exist and that its address is 60 Cleveland Street, London."


          The BT Tower was given Grade II listed building status in 2003, several of the now defunct antennas located on the building now cannot be removed, as they are protected by this listing.


          Entry to the building is provided by two high-speed lifts which travel at 6 metres per second, reaching the top of the building in 30 seconds. Interestingly, an Act of Parliament was passed to vary fire regulations, allowing the building to be evacuated by using the lifts  it is the only building in the country where this is permitted.


          BT Tower in London is being used in a major study to help improve the air quality in the capital - with the aim of reducing serious effects on human health.


          


          Appearances in fiction


          
            	Large portions of the 1966 Doctor Who serial The War Machines were set in the tower.


            	In the 1967 film Smashing Time it appeared to spin out of control and short-circuit the whole of London's power supply.


            	The tower is featured in Stanley Donen's 1967 film Bedazzled as a vantage point from which Peter Cook, playing Satan, launches various forms of mischief.


            	The tower is featured in the most famous scene in The Goodies when it is toppled over by Twinkle the Giant Kitten in the episode Kitten Kong.


            	In Alan Moore's graphic novel V for Vendetta the tower is headquarters for both the "Eye", and the "Ear", the visual and audio surveillance divisions of the government. The tower is destroyed through sabotage. It's also featured in the film adaptation although it is not destroyed. It is renamed BTN Tower in the film.


            	The tower is destroyed in the James Herbert novel The Fog by a Boeing 747 whose captain has been driven mad by fog.


            	The tower appears abandoned and covered in pleurococcus in a BBC TV adaption of The Day of the Triffids.


            	The design of the starship HMS Camden Lock from the BBC 2 science fiction sitcom Hyperdrive is based on the tower.


            	In Harry Potter and the Chamber of Secrets, Harry is spotted flying over the tower in a Ford Anglia with his friend, Ron Weasley.


            	It appears on the cover of, and figures in, Saturday by Ian McEwan.


            	Frank Muir's short story "The law is not concerned with trifles" is set in the tower's revolving restaurant.


            	Rowan Atkinson in Not the Nine O'Clock News plays a Frenchman who claims that the Post Office Tower was not a communications tower but a London phallus.


            	In The Bourne Ultimatum movie, there is a helicopter's view shot of the tower building for a brief period of time to show the location.


            	In Season 4 of ReBoot, a tower closely resembling the BT tower is seen in the first episode as a control tower being able to open the system of Mainframe to the net.


            	In Patrick Keiller's film London (1992) the narrator claims the tower is a monument to the love affair between Arthur Rimbaud and Paul Verlaine, who lived nearby.


            	In the Channel 4 drama " Poppy Shakespeare" the tower is featured in the opening and ending credits along with some more of London's skyline.


            	The bombing is a central plot feature of Hari Kunzru's 2007 novel My Revolutions, in which the bomb is the work of political radicals who are never caught.
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              	Nickname(s): Little Paris, Paris of the East
            


            
              	Motto: Patria si Dreptul Meu (My Country and My Right)
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              	Coordinates:
            


            
              	Country

              	Romania
            


            
              	County

              	Municipality of Bucharest
            


            
              	Founded

              	1459 (first official record)
            


            
              	Government
            


            
              	-Mayor

              	Sorin Oprescu ( Independent)
            


            
              	Area
            


            
              	-City

              	228km(88sqmi)
            


            
              	- Metro

              	238km(91.9sqmi)
            


            
              	Elevation

              	60 - 90m (197295ft)
            


            
              	Population (2007-July-11)
            


            
              	-City

              	▲ 1,931,838
            


            
              	- Density

              	8,510/km(22,040.8/sqmi)
            


            
              	- Metro

              	2,600,000
            


            
              	Time zone

              	EET ( UTC+2)
            


            
              	-Summer( DST)

              	EEST ( UTC+3)
            


            
              	Postal Code

              	0xxxxx
            


            
              	Area code(s)

              	+40 x1
            


            
              	Car Plates

              	B
            


            
              	Website: www.pmb.ro
            

          


          Bucharest ( Romanian: Bucureşti /bu.kuˈreʃtʲ/ ) is the capital city, industrial, and commercial centre of Romania. It is Romania's largest city. It is located in the southeast of the country, at , and lies on the banks of the Dmboviţa River. It was originally known as Dmboviţa citadel.


          By European standards, Bucharest is not an old city, its existence first being referred to by scholars as late as 1459. Since then it has gone through a variety of changes, becoming the state capital of Romania in 1862 and steadily consolidating its position as the centre of the Romanian mass media, culture and arts. Its eclectic architecture is a mix of historical, interbellum, Communist-era and modern. In the period between the two World Wars, the city's elegant architecture and the sophistication of its elite earned Bucharest the nickname of the "Paris of the East" or "Little Paris" (Micul Paris). Although many buildings and districts in the historic centre were damaged or destroyed by war, earthquakes and Nicolae Ceauşescu's program of systematization, many survived. In recent years, the city has been experiencing an economic and cultural boom.


          According to January 2006 official estimates, Bucharest proper has a population of 1,930,390. The urban area extends beyond the limits of Bucharest proper and has a population of 2.1 million people. Adding the satellite towns around the urban area, the metropolitan area of Bucharest has a population of 2.6 million people. Bucharest is the 6th largest city in the European Union by population within city limits.


          Economically, the city is the most prosperous in Romania and is one of the main industrial centres and transportation hubs of Eastern Europe. As the most developed city in Romania, Bucharest also has a broad range of educational facilities.


          The city proper is administratively known as the Municipality of Bucharest (Municipiul Bucureşti), and has the same administrative level as a county, being further subdivided into six sectors.


          


          Etymology


          Tradition connects the founding of Bucharest with the name of Bucur who was either a prince, an outlaw, a fisherman or a shepherd according to different legends. The name of Bucur (from "bucurie" meaning "joy") is of Thracian-Geto-Dacian origin. In Albanian, a language which has historical connections with the Thracian languages, "bukur' signifies 'beautiful'.


          The official city name in full is The Municipality of Bucharest ( Romanian: Municipiul Bucureşti). Bucharest has been known in Latin as Bucaresta, in Hungarian and German as Bukarest and in French, Italian and Spanish as Bucarest in Dutch as Boekarest.


          A native or resident of Bucharest is called Bucharester ( Romanian: Bucureştean).
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          Bucharest's history alternated periods of development and decline from the early settlements of the Antiquity and until its consolidation as capital of Romania late in the 19th century.


          First mentioned as "the Citadel of Bucureşti" in 1459, it became a residence of the Wallachian prince Vlad III the Impaler. The Old Princely Court ( Curtea Veche) was built by Mircea Ciobanul, and during following rules, Bucharest was established as the summer residence of the court, competing with Trgovişte for the status of capital after an increase in the importance of southern Muntenia brought about by the demands of the suzerain power, the Ottoman Empire.


          Burned down by the Ottomans and briefly discarded by princes at the start of the 17th century, Bucharest was restored and continued to grow in size and prosperity. Its centre was around the street "Uliţa Mare", which starting 1589 was known as Lipscani. Before the 1700s, it became the most important trade centre of Wallachia and became a permanent location for the Wallachian court after 1698 (starting with the reign of Constantin Brncoveanu).


          Partly destroyed by natural disasters and rebuilt several times during the following 200 years, hit by Caragea's plague in 1813-1814, the city was wrested from Ottoman control and occupied at several intervals by the Habsburg Monarchy (1716, 1737, 1789) and Imperial Russia (three times between 1768 and 1806). It was placed under Russian administration between 1828 and the Crimean War, with an interlude during the Bucharest-centered 1848 Wallachian revolution, and an Austrian garrison took possession after the Russian departure (remaining in the city until March 1857). Additionally, on March 23, 1847, a fire consumed about 2,000 buildings of Bucharest, destroying a third of the city. The social divide between rich and poor was described at the time by Ferdinand Lassalle as making the city "a savage hotchpotch".


          In 1861, when Wallachia and Moldavia were united to form the Principality of Romania, Bucharest became the new nation's capital; in 1881, it became the political centre of the newly-proclaimed Kingdom of Romania. During the second half of the 19th century, due to its new status, the city's population increased dramatically, and a new period of urban development began. The extravagant architecture and cosmopolitan high culture of this period won Bucharest the nickname of "The Paris of the East" (or "Little Paris", Micul Paris), with Calea Victoriei as its Champs-lyses or Fifth Avenue.


          Between December 6, 1916 and November 1918, it was occupied by German forces, the legitimate capital being moved to Iaşi. After World War I, Bucharest became the capital of Greater Romania. As the capital of an Axis country, Bucharest suffered heavy losses during World War II, due to Allied bombings, and, on August 23, 1944, saw the the royal coup which brought Romania into the anti-German camp, suffering a short but destructive period of Luftwaffe bombings in reprisal. On November 8, 1945, the king's birthday, the Soviet-backed Petru Groza government suppressed pro- monarchist rallies.


          During Nicolae Ceauşescu's leadership (1965-1989), most of the historic part of the city was destroyed and replaced with Communist-style buildings, particularly high-rise apartment blocks. The best example of this is the development called Centrul Civic (the Civic Centre), including the Palace of the Parliament, where an entire historic quarter was razed to make way for Ceauşescu's megalomaniac constructions. In 1977, a strong 7.4 on the Richter-scale earthquake claimed 1,500 lives and destroyed many old buildings. Nevertheless, some historic neighbourhoods did survive to this day.


          The Romanian Revolution of 1989 began with mass anti-Ceauşescu protests in Timişoara in December 1989 and continued in Bucharest, leading to the overthrow of the Communist regime. Dissatisfied with the post-revolutionary leadership of the National Salvation Front, student leagues and opposition groups organized large-scale protests continued in 1990 (the Golaniad), which were violently stopped by the miners of Valea Jiului (the Mineriad). Several other Mineriads followed, the results of which included a government change.


          After the year 2000, due to the advent of Romania's economic boom, the city has modernised and is currently undergoing a period of urban renewal. Various residential and commercial developments are underway, particularly in the northern districts, while Bucharest's historic centre is currently undergoing significant restoration.


          
            
              	Treaties signed in Bucharest
            


            
              	Treaty of May 28, 1812, at the end of the Russo-Turkish War
            


            
              	Treaty of March 3, 1886, at the end of the Serbo-Bulgarian War
            


            
              	Treaty of August 10, 1913, at the end of the Second Balkan War
            


            
              	Treaty of August 4, 1916, the treaty of alliance between Romania and the Entente
            


            
              	Treaty of May 6, 1918, the treaty between Romania and the Central Powers
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          General Information


          Bucharest is situated on the banks of the Dmboviţa River, which flows into the Argeş River, a tributary of the Danube. Several lakes  the most important of which are Lake Floreasca, Lake Tei and Lake Colentina  stretch across the city, along the Colentina River, a tributary of the Dmboviţa. In addition, in the centre of the capital there is a small artificial lake  Lake Cişmigiu  surrounded by the Cişmigiu Gardens. The Cişmigiu Gardens have a rich history, being frequented by famous poets and writers. Opened in 1847 and based on the plans of German architect Carl F.W. Meyer, the gardens are currently the main recreational facility in the city centre.


          Besides Cişmigiu, Bucharest contains several other large parks and gardens, including Herăstrău Park and the Botanical Garden. Herăstrău is a large public park located in the north of the city, and the site of the Village Museum, while the Bucharest's botanical garden is the largest in Romania and contains over 10,000 species of plants, many of them exotic; it was once a pleasure park for the royal family.


          Bucharest is situated in the south eastern corner of the Romanian Plain, in an area once covered by the Vlăsiei forest, which, after it was cleared, gave way to a fertile flatland. As with many cities, Bucharest is traditionally considered to have seven hills, in the tradition of the seven hills of Rome. Bucharest's seven hills are: Mihai Vodă, Dealul Mitropoliei, Radu Vodă, Cotroceni, Spirei, Văcăreşti and Sf. Gheorghe Nou.
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          The city has a total area of 226square kilometres (87sqmi). The altitude varies from 55.8metres (183.1ft) at the Dmboviţa bridge in Căţelu, south-eastern Bucharest and 91.5m (300.2ft) at the Militari church. The city has a relatively round shape, with the centre situated approximately in the cross-way of the main north-south/east-west axes at the University Square. The milestone for Romanian's Kilometre Zero is placed just south of University Square in front of the New St. George Church (Sfntul Gheorghe Nou) at St. George Square (Piaţa Sfntul Gheorghe). Bucharest's radius, from University Square to the city limits in all directions, varies from about 10 to 12 km (6.257.5mi).


          Until recently, the regions surrounding Bucharest were largely rural, but after 1989, new suburbs started to be built around Bucharest, in the surrounding Ilfov county. Further urban consolidation is expected to take place when the Bucharest metropolitan area is formed in 2006, which will incorporate various communes and cities of Ilfov and surrounding counties.


          


          Road and rail distances between Bucharest and the other cities


          
            
              	
                
                  	Arad (555 km and 604 km)


                  	Bacău (285 km and 301 km)


                  	Baia Mare (560 km and 624 km)


                  	Braşov (161 km and 166 km)


                  	Buzău (110 km and 128 km)


                  	Cluj-Napoca (426 km and 497 km)


                  	Constanţa (225 km and 225 km)


                  	Craiova (234 km and 209 km)


                  	Galaţi (250 km)

                  

                

              

              	
                
                  	Giurgiu (64 km and 85 km)


                  	Iaşi (406 km and 406 km)


                  	Oradea (580 km and 650 km)


                  	Ploieşti (60 km and 59 km)


                  	Piteşti (108 km and 108 km)


                  	Sibiu (277 km and 315 km)


                  	Suceava (450 km 447 km)


                  	Timişoara (538 km and 533 km)


                  	Tulcea (277 km and 334 km)


                  	Călăraşi (110 km and 120 km)

                

              
            

          


          


          Road distances between Bucharest and the other european cities


          
            	Athens (1398 km)


            	Barcelona (2597 km)


            	Beograd (620 km)


            	Berlin (1646 km)


            	Bruxelles (2136 km)


            	Budapest (788 km)


            	Chişinau (436 km)


            	Kiev (888 km)


            	Istanbul (681 km)


            	London (2502 km)


            	Madrid (3190 km)


            	Milano (1642 km)


            	Moscow (1758 km)


            	Paris (2295 km)


            	Sofia (373 km)


            	Stockholm (2846 km)


            	Wien (1022 km)


            	Warsaw (1240 km)

          


          


          Climate


          Bucharest has a continental climate, characterised by hot dry summers and cold winters. Due to its position on the Romanian Plain, the city's winters can get windy, even though some of the winds are mitigated due to urbanisation. Winter temperatures are often below 0C (32F), even though they rarely drop below 10C (14F). In summer, the average temperature is approximately 23C (73F) (the average for July and August), despite the fact that temperatures sometimes reach 35C (95F) to 40C (104F) in mid-summer in the city centre. Although average precipitation and humidity during summer is low, there are infrequent yet heavy and often violent storms. During spring and autumn, temperatures vary between 18C (64F) to 22C (72F), and precipitation during this time tends to be higher than in summer, with more frequent yet milder periods of rain.


          



          
            
              	Weather averages for Bucharest
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	Year
            


            
              	Average high C (F)

              	2 (36)

              	3 (37)

              	10 (50)

              	16 (61)

              	22 (72)

              	26 (79)

              	27 (81)

              	27 (81)

              	23 (73)

              	17 (63)

              	8 (46)

              	3 (37)

              	16 (61)
            


            
              	Average low C (F)

              	-5 (23)

              	-3 (27)

              	0 (32)

              	5 (41)

              	10 (50)

              	14 (57)

              	15 (59)

              	15 (59)

              	11 (52)

              	6 (43)

              	0 (32)

              	-2 (28)

              	5 (41)
            


            
              	Precipitation mm (inches)

              	40 (1.57)

              	36 (1.42)

              	38 (1.5)

              	46 (1.81)

              	70 (2.76)

              	77 (3.03)

              	64 (2.52)

              	58 (2.28)

              	42 (1.65)

              	32 (1.26)

              	49 (1.93)

              	43 (1.69)

              	595 (23.43)
            


            
              	Source: weatherbase.com
            

          


          


          Law and government


          


          Administration
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          Bucharest has a unique status in Romanian administration, since it is the only municipality that is not part of a county. Its population, however, is larger than that of any Romanian county, and hence the power of the Bucharest General City Hall (Primăria Generală), which is the city's local government body, is about the same as, if not greater than, that of Romanian county councils.


          The city government is headed by a General Mayor (Primar General), currently (as of 2008) Sorin Oprescu. Decisions are approved and discussed by the General Council (Consiliu General) made up of 55 elected councillors. Furthermore, the city is divided into six administrative sectors (sectoare), each of which has their own 27-seat sectorial council, town hall and mayor. The powers of local government over a certain area are therefore shared by the Bucharest City Hall and the local sectorial councils with little or no overlapping of authority. The general rule is that the main City Hall is responsible for citywide utilities such as the water system, the transport system and the main boulevards, while sectorial town halls manage the contact between individuals and the local government, secondary streets, parks, schools and cleaning services.


          The six sectors are numbered from one to six and are disposed radially so that each one has under its administration an area of the city centre. They are numbered clockwise and are further divided into districts without any form of administration (cartiere):


          
            	Sector 1 with population in 2007 of 228,629 including: Dorobanţi, Băneasa, Aviaţiei, Pipera, Aviatorilor, Primăverii, Romană, Victoriei, Herăstrău Park, Bucureştii Noi, Dămăroaia, Strǎuleşti, Griviţa, 1 Mai, Băneasa Forest, Pajura, Domenii and a small part of Giuleşti - the part with Giuleşti Stadium


            	Sector 2 with population in 2007 of 359,107 including: Pantelimon, Colentina, Iancului, Tei, Floreasca, Moşilor, Obor, Vatra Luminoasă, Fundeni, Plumbuita, Ştefan cel Mare, Baicului


            	Sector 3 with population in 2007 of 394,812 including: Vitan, Dudeşti, Titan, Centrul Civic, Dristor, Lipscani, Muncii, Unirii


            	Sector 4 with population in 2007 of 301,172 including: Berceni, Olteniţei, Giurgiului, Văcăreşti, Timpuri Noi, Tineretului


            	Sector 5 with population in 2007 of 287,480 including: Rahova, Ferentari, Cotroceni, 13 Septembrie, Dealul Spirii


            	Sector 6 with population in 2007 of 360,638 including: Giuleşti, Crngaşi, Drumul Taberei, Militari, Grozǎveşti (also known as Regie), Ghencea

          


          Like all other local councils in Romania, the Bucharest sectorial councils, the city's General Council and the mayors are elected every four years by the population. Additionally, Bucharest has a prefect, who is appointed by Romania's central government. The prefect is not allowed to be a member of a political party. The prefect's role is to represent the national government at local level, acting as a liaison and facilitating the implementation of National Development Plans and governing programmes at local level. The current prefect of Bucharest (as of 2007) is Călin Deaconescu.


          The Municipality of Bucharest, along with the surrounding Ilfov county, forms the Bucharest development region, which is equivalent to NUTS-II regions in the European Union and is used by the European Union and the Romanian Government for statistical analysis and regional development. The Bucharest development region is not, however, an administrative entity.


          


          Justice system


          Bucharest's judicial system is similar to that of the Romanian counties. Each of the six sectors has their own local tribunal, while appeals from these tribunals' verdicts, and more serious cases, are directed to the Bucharest Court of Appeals, the city's municipal court. Bucharest is also home to Romania's supreme court, the High Court of Cassation and Justice, as well as other national courts such as the Constitutional Court of Romania and the National Military Tribunal.


          Bucharest has its own municipal police force, the Bucharest Police (Poliţia Bucureşti), which is responsible for policing of crime within the whole city, and operates a number of special divisions. The Bucharest Police are headquartered on Ştefan cel Mare Blvd in the city centre, and has a number of precincts throughout the city. From 2004 onwards, each sector City Hall also has under its administration a Community Police force ( Poliţia Comunitară), dealing with local community issues. Bucharest also houses the General Inspectorates of the Gendarmerie and the National Police.


          


          Crime
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          Bucharest's crime rate is rather low in comparison to other East-European capital cities, with the number of total offences declining by 51% between 2000 and 2004. In particular, levels of violent crime remain very low, with 24 murders and 1069 other violent offences taking place in 2004. Although there have been a number of recent police crackdowns on organised crime gangs, such as the Cămătaru clan, organised crime generally has little impact on public life. Petty crime, however, is more common, particularly in the form of pickpocketing, which occurs mainly on the city's public transport network. Additionally, confidence tricks are sometimes common, especially in regards to tourists, even though the frequency of these tricks has declined in recent years. Levels of crime are higher in the southern districts of the city, particularly in Ferentari, a socially-disadvantaged area mainly inhabited by people of Roma ethnicity.


          Although the presence of street children was a problem in Bucharest in the 1990s, their numbers have declined significantly in recent years, currently lying at or below the average of major European capital cities. The same is true for beggars and homeless people, many of them from the Roma minority. However, there are still an estimated 1,000 street children in the city, many of whom engage in petty crime and begging. There has also been speculation that the street children are recruited by professional underground networks for criminal purposes. From 2000 onwards, Bucharest has seen an increase in illegal road races which occur mainly at night in the city's outskirts or on industrial sites.


          A significant problem in the city remains institutional corruption, which is seen as the most important justice-and-law related problem in the city.


          


          Demographics


          
            
              	Historical population of Bucharest
            


            
              	Year

              	Population
            


            
              	1789

              	30,030
            


            
              	1831

              	▲ 60,587
            


            
              	1859

              	▲ 122,000
            


            
              	1900

              	▲ 282,000
            


            
              	1918

              	▲ 383,000
            


            
              	1930

              	▲ 639,000
            


            
              	January 25, 1948 census

              	▲ 1,041,807
            


            
              	February 21, 1956 census

              	▲ 1,177,661
            


            
              	March 15, 1966 census

              	▲ 1,366,684
            


            
              	January 5, 1977 census

              	▲ 1,807,239
            


            
              	July 1, 1990 estimate

              	▲ 2,127,194
            


            
              	January 7, 1992 census

              	▼ 2,067,545
            


            
              	March 18, 2002 census

              	▼ 1,926,334
            


            
              	July 1, 2005 estimate

              	▼ 1,924,959
            


            
              	January 1, 2006 estimate

              	▲ 1,930,390
            


            
              	July 11, 2007 estimate

              	▲ 2,088,500
            

          


          The city's population, according to the 2002 census, is 1,926,334 inhabitants, or 8.9% of the total population of Romania. Additionally, there are about 50,000 people who commute to the city every day, mainly from the surrounding Ilfov county.


          Bucharest's population experienced two phases of rapid growth, the first in the late 19th century, when the city grew in importance and size, and the second during the Communist period, when a massive urbanisation campaign was launched and many people migrated from rural areas to the capital. At this time, due to Ceauşescu's ban on abortion and contraception, natural increase was also significant.


          Approximately 97% of the population of Bucharest are ethnic Romanians, with the second largest ethnic group being the Roma, which make up 1.4% of the population. Other significant ethnic groups are Hungarians (0.3%), Jews (0.1%), Turks (0,1%) and Germans (0,1%). Some other inhabitants of Bucharest are of Greek, Armenian, Lipovan and Italian descent. The Greeks and the Armenians used to play significant roles in the life of the city at the end of the 19th century and beginning of the 20th century. One the predominantly Greek neighbourhoods Vitan - where a Jewish population also lived; the latter was more present in Văcăreşti and areas around Unirii Square.


          In terms of religion, 96.1% of the population are Romanian Orthodox, 1.2% are Roman Catholic, 0.5% are Muslim and 0.4% are Eastern Rite-Catholic. Despite this, only 24% of the population, of any religion, attend a place of worship once a week or more. The life expectancy of residents of Bucharest in 2003-2005 was 74.14 years, around 2 years higher than the Romanian average. Female life expectancy was 77.41 years, in comparison to 70.57 years for males.


          


          Economy
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          Bucharest is the most economically-developed and industrialised city in Romania, producing around 21% of the country's GDP and about one-quarter of its industrial production, while only accounting for 9% of the country's population. Almost one third of national taxes is paid by Bucharest's citizens and companies. In 2005, at purchasing power parity, Bucharest had a per-capita GDP of 16,760, or 74.8% that of the European Union average and more than twice the Romanian average. The city's strong economic growth has revitalised infrastructure and led to the development of many shopping malls and modern residential towers and high-rise office buildings. In September 2005, Bucharest had an unemployment rate of 2.6%, significantly lower than the national unemployment rate of 5.7%.


          Bucharest's economy is mainly centred on industry and services, with services particularly growing in importance in the last ten years. The city serves as the headquarters of 186,000 firms, including nearly all large Romanian companies. An important source for growth since 2000 has been the city's property and construction boom, which has resulted in a significant growth in the construction sector. Bucharest is also Romania's largest centre for information technology and communications and is home to several software companies operating offshore delivery centers. Bucharest contains Romania's largest stock exchange, the Bucharest Stock Exchange, which was merged in December 2005 with the Bucharest-based electronic stock exchange, Rasdaq.


          The city has a number of international supermarket chains such as Carrefour, Cora and METRO. At the moment, the city is undergoing a retail boom, with a large number of supermarkets, and hypermarkets, constructed every year. For more information, see supermarkets in Romania. The biggest modern shopping centres in Bucharest are Bucharest Mall, Plaza Romania, City Mall, Jolie Ville Galleria and Unirea Shopping Centre. However, there are also a large number of traditional markets; the one at Obor covers about a dozen city blocks, and numerous large stores that are not officially part of the market effectively add up to a market district almost twice that size.


          In Bucharest the average salary is 1000 a month which is higher than that of Spain. Also as Romania is experiencing a real construction boom the average price for a central one bedroom flat is around 650 which puts the price of rent on par with Paris.


          Romania is most importantly feeling the benefits of the new wealth due to the economic boom that it has seen for the recent years.


          


          Transport
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          Public Transport


          Bucharest's extensive public transport system is the largest in Romania and the third largest in Europe. It is made up of the Bucharest Metro, as well as a surface transport system run by RATB (Regia Autonomă de Transport Bucureşti), which consists of buses, trams, trolleybuses and light rail. In addition, there is a private minibus system. The metro and the surface transport system  used to be run by two separate state-owned corporations but have been merged in early 2007 to form the Bucharest Metropolitan Transport Board. As of 2007, there is a limit of 10,000 taxicab licences , down from 25,000 in the 1990s, and the even higher demand is supplied by taxis registered in Ilfov county.


          Air


          The city is served by two airports: Henri Coandă International Airport (formerly Otopeni) and Aurel Vlaicu International Airport (formerly Băneasa). Henri Coandă is the largest airport in Romania with 5 million passengers in 2007 and the main hub for the national operator TAROM. Delta Air Lines serves Bucharest directly from JFK. It is also connected to several international airports by a wide range of international airlines. The smaller Aurel Vlaicu International Airport is used for charter flights and low-cost carriers.


          Railways


          Bucharest is the hub of Romania's national railway network, run by Căile Ferate Romne. The main railway station is Gara de Nord, or North Station, which provides connections to all major cities in Romania as well as international destinations such as Belgrade, Budapest, Sofia, Vienna, Prague, Moscow, Istanbul, Chisinau, and many others European capital and city. The city also has five other railway stations run by CFR, most important are Basarab (in proximity of North Station), Obor, Baneasa, Progresu, which are in the process of being integrated in a commuter railway serving Bucharest and the surrounding Ilfov county.From the Bucharest depart 7 main line.


          Infrastructure


          The city's municipal road network is centred around a series of high-capacity boulevards, which generally radiate out from the city centre to the outskirts. The main axes, which run north-south, east-west and northwest-southeast, as well as one internal and one external ring road, support the bulk of the traffic. The city's roads are usually very crowded during rush hours, due to an increase in car ownership in recent years. Every day, there are more than one million vehicles travelling within the city. This has resulted in wear and potholes appearing on many Bucharest roads, particularly secondary roads, this being identified as one of Bucharest's main infrastructural problems. In recent years, there has been a comprehensive effort on behalf of the City Hall to boost road infrastructure and according to the general development plan, nearly 2000 roads are expected to be repaired by 2008.


          Roads


          Bucharest is also a major intersection of Romania's national road network. It is the origin of most of the country's national roads and motorway, which link the city to all of Romania's major cities as well as to neighbouring countries such as Hungary, Bulgaria and Ukraine. Romania's two motorway currently in operation, the A1 to Pitesti and the A2, in Romanian "Autostrada Soarelui" (the sun motorway) to Dobrogea region and Constanta both start from Bucharest. The planned A3 and A4 freeways will also radiate from the Voluntari region in the city's northern outskirts.


          Water


          Although it is situated on the banks of a river, Bucharest has never functioned as a port city, with other Romanian cities such as Constanţa and Brăila acting as the country's main ports. However, the Danube-Bucharest Canal, which is 73km (45mi) long, is currently in construction and is around 60% completed. When finished, the canal will link Bucharest to the Danube River and, via the Danube-Black Sea Canal, to the Black Sea. This corridor is expected to be a significant component of the city's transport infrastructure and increase sea traffic by a large margin.


          


          Culture
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          Bucharest has a diverse and growing cultural scene, with cultural life exhibited in a number of various fields, including the visual arts, performing arts and nightlife. Unlike other parts of Romania, such as the Black Sea coast or Transylvania, Bucharest's cultural scene is much more eclectic, without a defined style, and instead incorporates various elements of Romanian and international culture. Bucharest has an eclectic mixture of elements from traditionally Romanian buildings to buildings that are influenced by French architects. It is because of this French influence that Bucharest was once called "the Paris of the East" or "Little Paris."


          


          Landmarks
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          Bucharest has a number of landmark buildings and monuments. Perhaps the most prominent of these is the Palace of the Parliament, built in the 1980s during the reign of Communist dictator Nicolae Ceauşescu. Currently the largest building in Europe and the second-largest in the world, the Palace houses the Romanian Parliament (the Chamber of Deputies and Senate), as well as the National Museum of Contemporary Art. It is also often used as a convention centre.


          Another well-known landmark of Bucharest is Arcul de Triumf (The Triumphal Arch), built in 1935 and modeled after the Arc de Triomphe in Paris. A newer landmark of the city is the Memorial of Rebirth, a stylized marble pillar unveiled in 2005 to commemorate the victims of the Romanian Revolution of 1989, which overthrew Communism. The abstract monument sparked a great deal of controversy when it was unveiled, being dubbed with names such as "the toothpick and the olive", ("măslina-n scobitoare"), as many argued that it does not fit in its surroundings and believed that its choice was based on political reasons.


          The Romanian Athaeneum building is considered to be a symbol of Romanian culture and since 2007 is on the list of the Label of European Heritage sights.


          Other cultural venues include the National Museum of Art, Museum of Natural History "Grigore Antipa", Museum of the Romanian Peasant (Muzeul Ţăranului Romn), National History Museum, and the Military Museum.


          


          Visual arts
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          In terms of visual arts, the city contains a number of museums featuring both classical and contemporary Romanian art, as well as selected international works. The National Museum of Art of Romania is perhaps the best-known of Bucharest museums. It is located in the former royal palace and features extensive collections of medieval and modern Romanian art, including works by renowned sculptor Constantin Brncuşi, as well as a prominent international collection assembled by the former Romanian royal family.


          Other, smaller museums, contain more specialised collections of works. The Zambaccian Museum, which is situated in the former home of Armenian-Romanian art collector Krikor H. Zambaccian contains works by many well-known Romanian artists as well as international artists such as Paul Czanne, Eugne Delacroix, Henri Matisse, Camille Pissarro and Pablo Picasso.


          The Gheorghe Tattarescu Museum contains portraits of Romanian revolutionaries in exile such as Gheorghe Magheru, Ştefan Golescu, Nicolae Bălcescu and allegorical compositions with revolutionary (Romania's rebirth, 1849) and patriotic (The Principalities' Unification, 1857) themes. The Theodor Pallady Museum is situated in one of the oldest surviving merchant houses in Bucharest and includes many works by Romanian painter Theodor Pallady as well as a number of European and Oriental furniture pieces. The Museum of Art Collections contains the collections of a number of well-known Romanian art aficionados, including Krikor Zambaccian and Theodor Pallady.


          Despite the extensive classical art galleries and museums in the city, there is also a contemporary arts scene that has become increasingly prominent in recent times. The National Museum of Contemporary Art (MNAC), situated in a wing of the Palace of the Parliament, was opened in 2004 and contains a widespread collection of Romanian and international contemporary art, in a number of expressive forms. The MNAC also manages the Kalinderu MediaLab, which caters specifically to multimedia and experimental art. There is also a range of smaller, private art galleries throughout the city centre.


          


          Performing arts
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          Performing arts are one of the strongest cultural elements of Bucharest, and the city has a number of world-renowned facilities and institutions. The most prominent is the neoclassical Romanian Athenaeum, which was founded in 1852, hosts classical music concerts, the George Enescu Festival, and is home to the " George Enescu" Philharmonic. Bucharest is also home to the Romanian National Opera, as well as the I.L. Caragiale National Theatre. Another well-known theatre in Bucharest is the State Jewish Theatre, which has gained increasing prominence in recent years due partly to the fact that it features plays starring world-renowned Romanian-Jewish actress Maia Morgenstern. There is also a large number of smaller theatres throughout the city that cater to specific genres, such as the Comedy Theatre, the Nottara Theatre, the Bulandra Theatre, the Odeon Theatre, and the Constantin Tănase Revue Theatre.


          


          Music and nightlife
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          Bucharest is home to Romania's largest recording labels, and is often the residence of Romanian musicians. The city's music scene is quite eclectic. Many Romanian rock bands of the 1970s and 1980s, such as Iris and Holograf, continue to be popular, particularly with the middle-aged, while since the 1990s there has been growth in the boy band and hip hop genres. The eclectic pop-rock band Taxi have been gaining international respect, as has Spitalul de Urgenţă's raucous updating of traditional Romanian music. While many discos play manele, a Turkish-influenced type of music that is particularly popular in Bucharest's working class districts, the city has an increasing jazz and blues scene, and, to an extent, eurodance/ trance and heavy metal/ punk. The city's nightlife, particularly its club scene grew significantly in the 1990s, and continues to increase. The city does not have a central nightlife strip, with many entertainment venues dispersed throughout the city centre, with a cluster in the historical centre. One of the city's best known clubs is the Lăptăria Enache and the La Motoare, located above (on the rooftop of) the National Theatre, as well as Fire Club and Club A. Most clubs and bars are located around the centre of the city, from the Piaţa Unirii to Piaţa Romană. Also, a large concentration of rock clubs can be found in the Lipscani area, the old part of the city, in the vicinity of Piata Unirii. Another popular venue, especially among students from the Politehnica University campus, is Club Maxx, located on Splaiul Independentei No. 290.


          The city also hosts some of the best electronic/house music clubs in Europe such as Bamboo and Krystal Club. During the summer, Zoom Beach Club is an outdoor club on the shore of a lake and has two separate dance floors. The Office is one of the most exclusive clubs in Bucharest and has a long tradition in clubbing. One of the best cocktail clubs is Deja Vu situated on Balcescu Boulevard Near the Italian church. Other clubs are: Gaia, Fratelli, Glamour, Tipsy, Cotton Club, Pat, Studio Martin and Embryo.


          


          Traditional culture
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          Bucharest's culture has, especially since the early 1990s, become more modern and worldly in comparison to other Romanian cities. Traditional Romanian culture, however, continues to have an influence in domains such as theatre and music. Additionally, Bucharest has two internationally-renowned ethnographic museums, the Museum of the Romanian Peasant and the open-air Village Museum. The Village Museum, in Herăstrău Park, contains 272 authentic buildings and peasant farms from all over Romania. The Museum of the Romanian Peasant was declared the European Museum of the Year in 1996, and displays a rich collection of textiles (especially costumes), icons, ceramics, and other artifacts of Romanian peasant life.


          The Museum of Romanian History is another important museum in Bucharest, containing a collection of artefacts detailing Romanian history and culture from the prehistoric times, Dacian era, medieval times and the modern era.


          


          Cultural events and festivals
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          There are a number of cultural festivals in Bucharest throughout the year, in various domains, even though most festivals take place in the summer months of June, July and August. The National Opera organises the International Opera Festival every year in May and June, which includes ensembles and orchestras from all over the world. The Romanian Athaeneum Society hosts the George Enescu Classical Music Festival at various locations throughout the city in September every year. Additionally, the Museum of the Romanian Peasant and the Village Museum organise a number of events throughout the year showcasing Romanian folk arts and crafts.


          In the 2000s, due to the growing prominence of the Chinese community in Bucharest, several Chinese cultural events have taken place. The first officially-organised Chinese festival was the Chinese New Year's Eve Festival of February 2005 which took place in Nichita Stănescu Park and was organised by the Bucharest City Hall. In 2005, Bucharest was the first city in Southeastern Europe to host the international CowParade, which resulted in dozens of decorated cow sculptures being placed at various points across the city.


          Since 2005 Bucharest has its own contemporary art biennale, the Bucharest Biennale. The current (2006) issue (curated by Zsolt Ptranyi) will go on until the end of June, the next edition will be in 2008.


          The 2000s also saw an increasing visibility of Bucharest gay culture, with the opening of the Queen's Club, the first LGBT club in the city, in 2001, and the launch of the annual Bucharest GayFest in 2004. The city's first gay pride parade was held as part of the 2005 GayFest.


          


          Architecture
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          Bucharest's architecture is highly eclectic due to the many influences on the city throughout its history. The city centre is a mixture of medieval, neoclassical and art nouveau buildings, as well as 'neo-Romanian' buildings dating from the beginning of the 20th century and a remarkable collection of modern buildings from the 30s and 40s. Very present as well the mostly-utilitarian Communist-era architecture. The city is lately invaded by contemporary structures such as skyscrapers and office buildings, mainly constructed after 2000.


          


          Historical architecture
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          Of the city's medieval architecture, most of what survived into modern times was destroyed by the Communists and replaced by high-rise apartment blocks. Still, some historical precincts remain, the most notable of which is the Lipscani area. This precinct contains buildings such as Manuc's Inn and the ruins of the Curtea Veche (the Old Court of the King), and during the Middle Ages was the heart of Bucharest's commercial world. From the 1970s onwards, the area went through urban decline, and many historical buildings fell into disrepair. In 2005, the Lipscani area was entirely pedestrianised and is currently undergoing restoration.


          The city centre has also retained architecture from the late 19th century and early 20th century, particularly the interwar period, which is often seen as the "golden age" of Bucharest architecture. During this time, the city grew significantly in size and sought to emulate other large European capitals such as Paris. Much of the architecture of the time belongs to a remarkably strong Modern (rationalist) Architecture current, led by Horia Creanga and Marcel Iancu, which managed to literally change the face of the city. Two notable buildings from this time are the Creţulescu Palace, currently housing cultural institutions including UNESCO's European Centre for Higher Education, and the Cotroceni Palace, the current residence of the Romanian President. Many large-scale constructions such as Gara de Nord, the main railway station, and the National Bank of Romania's headquarters, date from these times. In the 2000s, a wide variety of historic buildings in the city centre underwent restoration. In some residential areas of the city, particularly the high-income northern suburbs, there are many turn-of-the-century villas, most of which were restored after 2000.


          


          Communist architecture
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          A major part of Bucharest's architecture is made up of buildings constructed during the Communist era replacing the historical architecture with "more efficient" high density apartment blocks - one-fifth of the city was demolished only for constructing the third largest building in the world: Casa Poporului - Palace of the Parliament. In Nicolae Ceauşescu's project of systematization many new buildings were built in previously-historical areas, which were razed and then built upon from scratch. One of the best examples of this type of architecture is Centrul Civic, a development that replaced a major part of Bucharest's historic city centre with giant utilitarian buildings, mainly with marble or travertine faades, inspired by North Korean architecture. Communist-era architecture can also be found in Bucharest's residential districts, mainly in blocuri, which are high-density apartment blocks that house the majority of the city's population.


          Since the fall of Communism in 1989, several Communist-era buildings have been refurbished, modernised and used for other purposes. Perhaps the best example of this is the conversion of several agro-alimentary complexes into shopping malls and commercial centres. These giant circular halls, which were most often known as hunger circuses due to the food shortages experienced in the 1980s, were constructed during the Ceauşescu era to act as produce markets and refectories, although most were left unfinished at the time of the Revolution. Modern shopping malls like Bucharest Mall, Plaza Romania and City Mall emerged on pre-existent structures of former hunger circuses. Another example is the modernisation and conversion of a large utilitarian construction in Centrul Civic into a Marriott Hotel. This process was accelerated after 2000, when the city underwent a property boom, and many Communist-era buildings in the city centre became prime real estate due to their location. In recent years, many Communist-era apartment blocks have also been refurbished to improve the city's urban appearance.


          


          Contemporary architecture
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          The newest contribution to Bucharest's architecture took place after the fall of Communism, and particularly after 2000, when the city went through a period of urban renewal  and architectural revitalization  on the back of Romania's economic boom. Buildings from this time are mostly made out of glass and steel, and often have more than fifteen storeys. Examples include shopping malls (particularly the Bucharest Mall, a conversion and extension of an abandoned building), office buildings, bank headquarters, the Bucharest World Trade Centre and the Chamber of Commerce, which lies on the banks of the Dmboviţa. As of 2005, there is a significant number of office buildings in construction, particularly in the northern and eastern parts of the city. Additionally, there has been a trend in recent years to add modern wings and faades to historic buildings, the most prominent example of which is the Bucharest Architects' Association Building, which is a modern glass-and-steel construction built inside a historic stone faade. Aside from buildings used for business and institutions, various new residential developments are currently underway, many of which consist of modern high-rise buildings with a glass exterior, surrounded by American-style residential communities. These developments are increasingly prominent in the northern suburbs of the city, which are less densely-populated and are home to middle- and upper-class Bucharesters due to the process of gentrification.



          Sports


          Football (soccer) is the most widely-followed sport in Bucharest, with the city having various club teams that are known throughout Europe. Four football teams of Bucharest participate in Liga 1 (League 1), formerly Divizia A, the top division in the Romanian football league:


          
            
              	Club

              	Founded

              	Stadium

              	Notes
            


            
              	FC Sportul Studenţesc

              	1916

              	Regie Stadium

              	
                
                  	Oldest established local team


                  	Playing in the 2nd League from 2006 to present

                

              
            


            
              	FC Rapid

              	1923

              	Giuleşti Stadium

              	
                
                  	The first Romanian team in a European cup final ( Mitropa Cup, 1940, was not played because of WWII)


                  	The only team to win 6 times in a row the Romanian Cup (1936-1942)


                  	Won the Romanian Championship 3 times, the Romanian Cup 13 times, and the Romanian SuperCup 4 times.

                

              
            


            
              	Progresul Bucuresti

              	1944

              	Cotroceni Stadium

              	
                
                  	Playing in the 2nd League from 2007 to present

                

              
            


            
              	FC Steaua

              	1947

              	Ghencea Stadium

              	
                
                  	Winner of the 1986 European Champion Clubs Cup and European Super Cup


                  	Won the Romanian Championship 23 times, the Romanian Cup 20 times, and the Romanian SuperCup 5 times.

                

              
            


            
              	FC Dinamo

              	1948

              	Dinamo Stadium

              	
                
                  	The first Romanian team to participate in European Champion Clubs Cup (1956)


                  	The first Romanian team to reach the semifinals of the European Champion Clubs Cup (1983-1984 season)


                  	Won the Romanian Championship 18 times, and the Romanian Cup 12 times
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          The Lia Manoliu Stadium is the largest stadium in Romania (capacity: 60,120). Also there are sport centers, like Dinamo Sports Park and the National Sports Centre.


          There are also a number of sport clubs for ice hockey, rugby union, basketball, handball, water polo and volleyball. The majority of Romanian track and field athletes, boxers, and a great number of gymnasts are affiliated with clubs in Bucharest. The Athletics and many Gymnastics National Championships are held in Bucharest, one main reason being the city's extensive sporting infrastructure.


          Every autumn, Bucharest hosts BCR Open Romania international tennis tournament, which is included in the ATP Tour. Also, the Romanian Davis Cup Team usually plays its matches in Bucharest, either outdoors at the BNR Arena or indoor at the Sala Polivalentă. Ice hockey games are held at the Mihai Flamaropol hall, which holds 8,000 spectators.


          For the 2007 season, Bucharest will host a round of the FIA GT Championship at the new Bucharest Ring, on May 20. It is now known as the Bucharest City Challenge


          


          Sister cities


          Bucharest has 14 sister cities, including Istanbul, Budapest, London, Moscow, Sofia and the 8 below:


          
            
              	Country

              	City

              	Date
            


            
              	[image: Flag of Canada]Canada

              	Montreal

              	
            


            
              	[image: Flag of the People's Republic of China]China

              	Beijing

              	2005
            


            
              	[image: Flag of Cyprus]Cyprus

              	Nicosia

              	2004
            


            
              	[image: Flag of Greece]Greece

              	Athens

              	1993
            


            
              	[image: Flag of Jordan]Jordan

              	Amman

              	1999
            


            
              	[image: Flag of Moldova]Republic of Moldova

              	Chişinău

              	
            


            
              	[image: Flag of Turkey]Turkey

              	Ankara

              	
            


            
              	[image: Flag of the United States]United States

              	Atlanta

              	1994
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              	Damascus
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              Main faade of Buckingham Palace
            


            
              	Building information
            


            
              	Town

              	London
            


            
              	Country

              	United Kingdom
            


            
              	Coordinates

              	Coordinates:
            


            
              	Architect

              	William Winde, John Nash, Edward Blore, Aston Webb
            


            
              	Client

              	John Sheffield, 1st Duke of Buckingham and Normanby, The Crown in Right of the United Kingdom

              (Victoria, Edward VII, George V)
            


            
              	Construction start date

              	1703
            


            
              	Owner

              	The Queen in Right of the United Kingdom

              (Elizabeth II)
            


            
              	Style

              	Georgian, Regency, Victorian, Neo-Renaissance
            


            
              	Size

              	77,000 m (828,818 ft)
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          Buckingham Palace is the official London residence of the British monarch. The palace is a setting for state occasions and royal entertaining, and a major tourist attraction. It has been a rallying point for the British people at times of national rejoicing and crisis.


          Originally known as Buckingham House, the building forming the core of today's palace was a large townhouse built for the Duke of Buckingham in 1703 and acquired by George III in 1761 as a private residence, known as "The Queen's House". It was enlarged over the next 75 years, principally by architects John Nash and Edward Blore, forming three wings around a central courtyard. Buckingham Palace finally became the official royal palace of the British monarch on the accession of Queen Victoria in 1837. The last major structural additions were made in the late 19th and early 20th century, including the present-day public face of Buckingham Palace. The building is occasionally still referred to as "Buck House".


          The original early 19th-century interior designs, many of which still survive, included widespread use of brightly coloured scagliola and blue and pink lapis, on the advice of Sir Charles Long. King Edward VII oversaw a partial redecoration in a Belle epoque cream and gold colour scheme. Many smaller reception rooms are furnished in the Chinese regency style with furniture and fittings brought from the Royal Pavilion at Brighton and from Carlton House following the death of King George IV. The Buckingham Palace Garden is the largest private garden in London, originally landscaped by Capability Brown, but redesigned by William Townsend Aiton of Kew Gardens and John Nash. The artificial lake was completed in 1828 and is supplied with water from the Serpentine, a lake in Hyde Park.


          The state rooms form the nucleus of the working Palace and are used regularly by Queen Elizabeth II and members of the royal family for official and state entertaining. Buckingham Palace is one of the world's most familiar buildings and more than 50,000 people visit the palace each year as guests to banquets, lunches, dinners, receptions and the royal garden parties.


          


          History
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          The site


          In the Middle Ages, Buckingham Palace's site formed part of the Manor of Ebury (also called Eia). The marshy ground was watered by the river Tyburn, which still flows below the courtyard and south wing of the palace. Where the river was fordable - Cow Ford - a village, Eye Cross, grew up. Ownership of the site changed hands many times; owners included Edward the Confessor and his queen consort Edith of Wessex in late Saxon times, and, after the Norman Conquest, William the Conqueror. William gave the site to Geoffrey de Mandeville, who bequeathed it to the monks of Westminster Abbey.


          In 1531 Henry VIII acquired the Hospital of St James (later St. James's Palace) from Eton College, and in 1536 he took the Manor of Ebury from Westminster Abbey. These transfers brought the site of Buckingham Palace back into royal hands for the first time since William the Conqueror had given it away almost 500 years earlier.


          Various owners leased it from royal landlords and the freehold was the subject of frenzied speculation in the 17th century. By then, the old village of Eye Cross had long since fallen into decay, and the area was mostly wasteland. Needing money, James I sold off part of the Crown freehold but retained part of the site on which he established a four-acre mulberry garden for the production of silk. (This is at the northwest corner of today's palace.) Clement Walker in Anarchia Anglicana (1649) refers to "new-erected sodoms and spintries at the Mulberry Garden at S. James's"; this suggests it may have been a place of debauchery. Eventually, in the late 17th century, the freehold was inherited from the property tycoon Sir Hugh Audley by the great heiress Mary Davies.


          


          First houses on the site


          Possibly the first house erected within the site was that of a Sir William Blake, around 1624. The next owner was Lord Goring, who from 1633 extended Blake's house and developed much of today's garden, then known as Goring Great Garden. He did not, however, manage to obtain freehold interest in the mulberry garden. Unbeknown to Goring, in 1640 the document "failed to pass the Great Seal before King Charles I fled London, which it needed to do for legal execution". (It was this critical omission that helped the British royal family regain the freehold under King George III.)


          The improvident Goring defaulted on his rents; Henry Bennet, 1st Earl of Arlington obtained the mansion and was occupying it, now known as Goring House, when it burned down in 1674. Arlington House rose on the site the southern wing of today's palace the next year, and its freehold was bought in 1702.


          The house which forms the architectural core of the present palace was built for the first Duke of Buckingham and Normanby in 1703 to the design of William Winde. The style chosen was of a large, three-floored central block with two smaller flanking service wings.


          Buckingham House was eventually sold by Buckingham's descendant, Sir Charles Sheffield, in 1761 to George III for 21,000. (Like his grandfather, George II, George III refused to sell the mulberry garden interest, so that Sheffield had been unable to purchase the full freehold of the site.) The house was originally intended as a private retreat for the royal family, and in particular for Queen Charlotte, and was known as The Queen's House. St. James's Palace remained the official and ceremonial royal residence; indeed, the tradition continues to the present time of foreign ambassadors being formally accredited to "the Court of St. James's", even though it is at Buckingham Palace that they present their credentials and staff to the Queen upon their appointment.


          


          The Garden, the Royal Mews and the Mall
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          At the back of the palace, large and park-like, is Buckingham Palace Garden. The Garden Front of the palace, by Nash, is of pale golden Bath stone. The garden, which includes a lake, is the largest private garden in London.


          Here the Queen hosts her annual garden parties each summer, but since June 2002, she has invited the public into the Garden on numerous occasions. See Buckingham Palace Garden for accounts for the historical spectaculars which marked the Queen's Golden Jubilee (2002) and her 80th birthday (2006).
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          Adjacent to the palace is the Royal Mews, also designed by Nash, where the royal carriages, including the Gold State Coach, are housed. This rococo gilt coach, designed by Sir William Chambers in 1760, has painted panels by G. B. Cipriani. It was first used for the State Opening of Parliament by George III in 1762 and is used by the monarch only for coronations or jubilee celebrations. Also housed in the Mews are the carriage horses used in royal ceremonial processions.


          The Mall, a ceremonial approach route to the palace, was designed by Sir Aston Webb and completed in 1911 as part of a grand memorial to Queen Victoria. It extends from Admiralty Arch, up around the Victoria Memorial to the palace forecourt. This route is used by the cavalcades and motorcades of all visiting heads of state, and by the Royal Family on state occasions such as the annual State Opening of Parliament as well as Trooping the Colour each year.


          


          Home of the monarch
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          Buckingham Palace finally became the principal Royal residence in 1837 on the accession of Queen Victoria. While the state rooms were a riot of gilt and colour, the necessities of the new palace were somewhat less luxurious. For one thing, it was reported the chimneys smoked so much that the fires had to be allowed to die down, and consequently the court shivered in icy magnificence. Ventilation was so bad that the interior smelled, and when a decision was taken to install gas lamps there was a serious worry about the build-up of gas on the lower floors. It was also said that the staff were lax and lazy and the palace was dirty. Following the Queen's marriage in 1840, her husband, Prince Albert, concerned himself with a reorganization of the household offices and staff, and with the design faults of the palace. The problems were all rectified by the close of 1840. However, the builders were to return within the decade.


          By 1847, the couple had found the palace too small for Court life and their growing family and consequently the new wing, designed by Edward Blore, was built by Thomas Cubitt, enclosing the central quadrangle. The large East Front facing The Mall is today the 'public face' of Buckingham Palace and contains the balcony from which the Royal Family acknowledge the crowds on momentous occasions and annually following Trooping the Colour. The ballroom wing and a further suite of state rooms were also built in this period, designed by Nash's student Sir James Pennethorne.


          Before Prince Albert's demise, Queen Victoria was known to openly love music and dancing and the greatest contemporary musicians entertained at Buckingham Palace. Felix Mendelssohn is known to have played there on three occasions. Johann Strauss II and his orchestra played there when in England. Strauss's 'Alice Polka' was first performed at the palace in 1849 in honour of the Queen's daughter, Princess Alice. Under Victoria, Buckingham Palace was frequently the scene of lavish costume balls, in addition to the routine royal ceremonies, investitures and presentations.


          When widowed in 1861, the grief-stricken Queen withdrew from public life and left Buckingham Palace to live at Windsor Castle, Balmoral Castle, and Osborne House. For many years the palace was seldom used, and even neglected. Eventually public opinion forced her to return to London, though even then she preferred to live elsewhere whenever possible. Court functions were still held at Windsor Castle rather than at the palace, presided over by the sombre Queen habitually dressed in mourning black while Buckingham Palace remained shuttered for most of the year.


          


          Interior
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          The palace contains 77,000 square metres of floorspace (828,818 square feet). The principal rooms of the palace are contained on the piano nobile behind the west-facing garden facade at the rear of the palace. The centre of this ornate suite of state rooms is the Music Room, its large bow the dominant feature of the facade. Flanking the Music Room are the Blue and the White Drawing rooms. At the centre of the suite, serving as a corridor to link the state rooms, is the Picture Gallery, which is top lit and 55 yards (50 m) long. The Gallery is hung with numerous works including some by Rembrandt, van Dyck, Rubens, and Vermeer, other rooms leading from the Picture Gallery are the Throne Room and the Green Drawing Room. The Green Drawing room serves as a huge anteroom to the Throne Room, and is part of the ceremonial route to the throne from the Guard Room at the top of the Grand staircase. The Guard Room contains white marble statues of Queen Victoria and Prince Albert, in Roman costume set in a tribune lined with tapestries. These very formal rooms are used only for ceremonial and official entertaining, but are open to the public every summer.


          Directly underneath the State Apartments is a suite of slightly less grand rooms known as the semi-state apartments. Opening from the marble hall, these rooms are used for less-formal entertaining, such as luncheon parties and private audiences. Some of the rooms are named and decorated for particular visitors, such as the 1844 Room, which was decorated in that year for the State visit of Emperor Nicholas I of Russia, and, the other side of the Bow Room, the 1855 Room. At the centre of this suite is the Bow Room, through which thousands of guests pass annually to the Queen's Garden Parties in the Gardens beyond. The Queen uses privately a smaller suite of rooms in the North wing.


          Between 1847 and 1850, when Blore was building the new east wing, the Brighton Pavilion was once again plundered of its fittings. As a result many of the rooms in the new wing have a distinctly oriental atmosphere. The red and blue Chinese Luncheon Room is made up from parts of the Brighton banqueting and music rooms, but has a chimney piece, also from Brighton, in design more Indian than Chinese. The Yellow Drawing Room has 18th century wall paper, which was supplied in 1817 for the Brighton Saloon, and the chimney piece in this room is a European vision of what the Chinese equivalent would look like, complete with nodding mandarins in niches and fearsome winged dragons.
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          At the centre of this wing is the famous balcony, with the Centre Room behind its glass doors. This is a Chinese-style saloon enhanced by Queen Mary who working with the designer Sir Charles Allom created a more "binding" Chinese theme in the late 1920s, although the lacquer doors were brought from Brighton in 1873. Running the length of the piano nobile of the east wing is the great gallery, modestly known as the Principal Corridor which runs the length of the eastern side of the quadrangle It has mirrored doors, and mirrored cross walls reflecting porcelain pagodas and other oriental furniture from Brighton. The Chinese Luncheon Room and Yellow Drawing Room are situated at each end of this gallery, with the Centre Room obviously placed in the centre.


          Visiting heads of state today, when staying at the palace, occupy a suite of rooms known as the Belgian suite, which is on the ground floor of the North-facing garden front. These rooms, with corridors enhanced by saucer domes, were first decorated for Prince Albert's uncle Lopold I, first King of the Belgians. Edward VIII lived in these rooms during his short reign.


          


          Court ceremonies
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          During the current reign court ceremony has undergone a radical change, and entry to the palace is no longer the prerogative of just the upper class.


          There has been a progressive relaxation of the dress code governing formal court uniform and dress. In previous reigns, men not wearing military uniform wore knee breeches of an 18th-century design. Women's evening dress included obligatory trains and tiaras and/or feathers in their hair. After World War I, when Queen Mary wished to follow fashion by raising her skirts a few inches from the ground, she requested a Lady-in-Waiting to shorten her own skirt first to gauge the King's reaction. King George V was horrified and Queen Mary's hemline remained unfashionably low. Subsequently, King George VI and Queen Elizabeth allowed daytime skirts to rise.


          Today there is no official dress code. Most men invited to Buckingham Palace in the daytime choose to wear service uniform or morning coats, and in the evening, depending on the formality of the occasion, black tie or white tie. If the occasion is 'white tie' then women, if they possess one, wear a tiara.


          One of the first major changes was in 1958 when the Queen abolished the presentation parties for debutantes. These court presentations of aristocratic girls to the monarch took place in the throne room. Debutantes wore full court dress, with three tall ostrich feathers in their hair. They entered, curtsied, performed a choreographed backwards walk and a further curtsey, while manoeuvring a dress train of prescribed length. The ceremony corresponded to the " court drawing rooms" of earlier reigns, and Queen Elizabeth II replaced the presentations with large and frequent palace garden parties for an invited cross-section of British society. The late Princess Margaret is reputed to have remarked of the debutante presentations: "We had to put a stop to it, every tart in London was getting in". Today, the Throne Room is used for the reception of formal addresses such as those given to the Queen on her Jubilees. It is here on the throne dais that royal wedding portraits and family photographs are taken.


          Investitures, which include the conferring of knighthoods by dubbing with a sword, and other awards take place in the palace's Victorian Ballroom, built in 1854. At 123ft (37m) by 60 ft (37 m by 20 m), this is the largest room in the palace. It has replaced the throne room in importance and use. During investitures the Queen stands on the throne dais beneath a giant, domed velvet canopy, known as a shamiana or a baldachin, used at the coronation Durbar in Delhi in 1911. A military band plays in the musicians' gallery, as the recipients of awards approach the Queen and receive their honours, watched by their families and friends.
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          State banquets also take place in the Ballroom. These formal dinners take place on the first evening of a state visit by a visiting Head of State. On these occasions, often over 150 guests in formal "white tie and decorations" including tiaras for women, dine off gold plate. The largest and most formal reception at Buckingham Palace takes place every November, when the Queen entertains members of the foreign diplomatic corps resident in London. On this occasion all the state rooms are in use, as the Royal Family proceed through them beginning their procession through the great north doors of the Picture Gallery. As Nash had envisaged, all the large, double-mirrored doors stand open, reflecting the numerous crystal chandeliers and sconces, causing a deliberate optical illusion of space and light.


          Smaller ceremonies such as the reception of new ambassadors take place in the '1844 Room'. Here too the Queen holds small lunch parties, and often meetings of the Privy Council. Larger lunch parties often take place in the curved and domed Music Room, or the State Dining Room. On all formal occasions the ceremonies are attended by the Yeomen of the Guard in their historic uniforms, and other officers of the court such as the Lord Chamberlain.


          Since the bombing of the palace chapel in World War II, royal christenings have sometimes taken place in the Music Room. The Queen's first three children were all baptised here in a special gold font. Prince William was christened in the Music Room; however, his brother, Prince Harry, was christened at St George's Chapel, Windsor.


          The largest functions of the year are the Queen's Garden Parties for up to 8,000 invitees, taking tea and sandwiches in marquees erected in the Garden. As a military band plays the National Anthem, the Queen emerges from the Bow Room and slowly walks through the assembled guests towards her private tea tent, greeting those previously selected for the honour. Those guests who do not actually have the opportunity to meet the Queen at least have the consolation of being able to admire the Garden.


          


          Modern history
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          In 1901 the accession of Edward VII saw new life breathed into the palace. The new King and his wife Queen Alexandra had always been at the forefront of London high society, and their friends, known as "the Marlborough House Set", were considered to be the most eminent and fashionable of the age. Buckingham Palacethe Ballroom, Grand Entrance, Marble Hall, Grand Staircase, vestibules and galleries redecorated in the Belle epoque cream and gold colour scheme they retain todayonce again became the focal point of the British Empire and a setting for entertaining on a majestic scale. Many people feel King Edward's heavy redecoration of the palace does not complement Nash's original work. However, it has been allowed to remain for one hundred years.


          The last major building work took place during the reign of King George V when, in 1913, Sir Aston Webb redesigned Blore's 1850 East Front to resemble in part Giacomo Leoni's Lyme Park in Cheshire. This new, refaced principal facade (of Portland stone) was designed to be the backdrop to the Victoria Memorial, a large memorial statue of Queen Victoria, placed outside the main gates. George V, who had succeeded Edward VII in 1910, had a more serious personality than his father; greater emphasis was now placed on official entertaining and royal duties than on lavish parties. George V's wife Queen Mary was a connoisseur of the arts, and took a keen interest in the royal collection of furniture and art, both restoring and adding to it. Queen Mary also had many new fixtures and fittings installed, such as the pair of marble Empire-style chimneypieces by Benjamin Vulliamy, dating from 1810, which the Queen had installed in the ground floor Bow Room, the huge low room at the centre of the garden facade. Queen Mary was also responsible for the decoration of the Blue Drawing Room. This room, 69 feet (21 m) long, previously known as the South Drawing Room, has one of Nash's finest ceilings, coffered with huge gilt console brackets.


          
            [image: The Victoria Memorial was created by sculptor Sir Thomas Brock in 1911 and erected in front of the main gates at Buckingham Palace on a surround constructed by architect Sir Aston Webb.]

            
              The Victoria Memorial was created by sculptor Sir Thomas Brock in 1911 and erected in front of the main gates at Buckingham Palace on a surround constructed by architect Sir Aston Webb.
            

          


          A 1999 book published by the Royal Collection Department reported that the palace contained 19 state rooms, 52 principal bedrooms, 188 staff bedrooms, 92 offices, and 78 bathrooms. While this may seem large, it is small when compared to the Russian imperial palaces in Saint Petersburg and at Tsarskoe Selo, the Papal Palace in Rome, the Royal Palace of Madrid, or indeed the former Palace of Whitehall, and tiny compared to the Forbidden City and Potala Palace. The relative smallness of the palace may be best appreciated from within, looking out over the inner quadrangle. A minor extension was made in 1938, in which the north-west pavilion, designed by Nash, was converted into a swimming pool.


          During World War I the palace, then the home of King George V and Queen Mary, escaped unscathed. Its more valuable contents were evacuated to Windsor but the Royal family remained in situ. The largest change to court life at this time was that the Government persuaded the King to ostentatiously and publicly lock the wine cellars and refrain from alcohol for the duration of the war, to set a good example to the supposedly inebriated lower classes. The lower classes continued to imbibe and the King was left reputedly furious at his enforced abstinence. The King's children were photographed at this time serving tea to wounded officers in the adjacent Royal Mews.


          During World War II, the palace fared worse: it was bombed no less than seven times, and was a deliberate target, as it was thought by the Nazis that the destruction of Buckingham Palace would demoralise the nation. The most serious and publicised bombing was the destruction of the palace chapel in 1940: coverage of this event was played in cinemas all over England to show the common suffering of rich and poor. One bomb fell in the palace quadrangle while King George VI and Queen Elizabeth were in residence, and many windows were blown in and the chapel destroyed. War time coverage of such incidents was severely restricted, however, The King and Queen were filmed inspecting their bombed home, the smiling Queen, as always, immaculately dressed in a hat and matching coat seemingly unbothered by the damage around her. It was at this time the Queen famously declared: "I'm glad we have been bombed. Now I can look the East End in the face". The Royal family were seen as sharing their subjects' hardship, as The Sunday Graphic reported:


          
            	
              
                	By the Editor: The King and Queen have endured the ordeal which has come to their subjects. For the second time a German bomber has tried to bring death and destruction to the home of Their Majesties..When this war is over the common danger which King George and Queen Elizabeth have shared with their people will be a cherished memory and an inspiration through the years".

              

            

          


          On September 15, 1940 an RAF pilot, Ray Holmes, rammed a German plane attempting to bomb the palace. Holmes had run out of ammunition and made the quick choice to ram it. Both planes crashed and their pilots survived. This incident was captured on film. The plane's engine was later exhibited at the Imperial War Museum in London. Following the war the British pilot became a King's Messenger. He died at the age of 90 in 2005.


          On VE Day May 8, 1945the palace was the centre of British celebrations, with the King, Queen and the Princess Elizabeth, the future Queen, and Princess Margaret appearing on the balcony, with the palace's blacked-out windows behind them, to the cheers from a vast crowd in the Mall.


          On two occasions a man, Michael Fagan, was able to break into the palace.


          [bookmark: 21st_century:_Royal_use_and_public_access]


          21st century: Royal use and public access
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              The Royal Family on the balcony
            

          


          Today, Buckingham Palace is not only the weekday home of the Queen and Prince Philip but also the London residence of the Duke of York and the Earl and Countess of Wessex. The palace also houses the offices of the Royal Household and is the workplace of 450 people.


          Every year some 50,000 invited guests are entertained at garden parties, receptions, audiences, and banquets. The Garden Parties, usually three, are held in the summer, usually in July. The Forecourt of Buckingham Palace is used for Changing of the Guard, a major ceremony and tourist attraction (daily during the summer months; every other day during the winter).


          The palace is technically the monarch's property; both Windsor Castle and Buckingham Palace and their art collections are held in trust for her successors and the nation. The furnishings, paintings, fittings and other artifacts, some by Faberg, from Buckingham Palace and Windsor Castle are known collectively as the Royal Collection; owned by the nation, they can be viewed by the public. The Queen's Gallery near the Royal Mews is open all year and displays a changing selection of items from the collection. The rooms containing the Queen's Gallery are on the site of the former chapel, which was damaged by one of the seven bombs to fall on the palace during World War II. The palace's state rooms have been open to the public during August and September since 1993. The money raised in entry fees was originally put towards the rebuilding of Windsor Castle following the 1992 fire which destroyed many of its state rooms.


          Thus, Buckingham Palace is a symbol and home of the British monarchy, an art gallery and tourist attraction. Behind the gilded railings and gates which were made by the Bromsgrove Guild and Webb's famous facade which has been described as looking "like everybody's idea of a palace" the large staff employed by the Royal Household work to keep Britain's constitutional monarchy functioning.


          Buckingham Palace features as a prominent back drop to London charity fund raising events like the London marathon and the British 10K each summer.


          While the Queen is in residence, the Royal Standard flies over the palace. On special royal events, a large ceremonial Royal Standard is flown, several times larger than the normal Standard. At all other times, the Union Flag is flown.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Buckingham_Palace"
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              	Nickname: "Pearl of the Danube"

              or "Queen of the Danube", "Heart of Europe", "Capital of Freedom"
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              	Coordinates:
            


            
              	Country

              	Hungary
            


            
              	County

              	Budapest, Capital City
            


            
              	Government
            


            
              	- Mayor

              	Gbor Demszky ( SZDSZ)
            


            
              	Area
            


            
              	-City

              	525.16 km(202.8 sqmi)
            


            
              	Population (2007)
            


            
              	-City

              	1,696,128
            


            
              	- Density

              	3,232/km(8,370.8/sqmi)
            


            
              	- Metro

              	2,451,418
            


            
              	Time zone

              	CET ( UTC+1)
            


            
              	-Summer( DST)

              	CEST ( UTC+2)
            


            
              	Website: budapest.hu
            

          


          
            
              	Budapest, including the Banks of the Danube, the Buda Castle Quarter and Andrssy Avenue*
            


            
              	UNESCO World Heritage Site
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              	StateParty
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              	Type

              	Cultural
            


            
              	Criteria

              	ii, iv
            


            
              	Reference

              	400
            


            
              	Region

              	Europe
            


            
              	Inscription history
            


            
              	Inscription

              	1987 (11th Session)
            


            
              	Extensions

              	2002
            


            
              	* Name as inscribed on World Heritage List.

               Region as classified by UNESCO.
            

          


          Budapest (pronounced /ˈbu:dʌˌpɛʃt/ (AE), also /ˈbju:-/ (BE) or /ˈbʊ-/; Hungarian IPA: ['budɒpɛʃt]) is the capital city of Hungary. As the largest city of Hungary, it serves as the country's principal political, cultural, commercial, industrial, and transportation centre and is considered an important hub in Central Europe. In 2007, Budapest had 1,696,128 inhabitants with an official agglomeration of 2,451,418, down from a mid-1980s peak of 2.1 million. The city covers an area of 525square kilometres (202.7sqmi) within the city limits. Budapest became a single city occupying both banks of the river Danube with the unification on November 17, 1873, of right-bank (west) Buda and buda (Old Buda) together with Pest on the left (east) bank.


          Aquincum, originally a Celtic settlement, was the direct ancestor of Budapest, becoming the Roman capital of Lower Pannonia. Magyars arrived in the territory in the 9th century. Their first settlement was pillaged by the Mongols in 1241-42. The re-established town became one of the centers of Renaissance humanist culture in the 15th century. Following nearly 150 years of Ottoman rule, development of the region entered a new age of prosperity in the 18th and 19th centuries, and Budapest became a global city after the 1873 unification. It also became the second capital of Austria-Hungary, a great power that dissolved in 1918. Budapest was the focal point of the Hungarian Revolution of 1848, the Hungarian Soviet Republic of 1919, Operation Panzerfaust in 1944, the Battle of Budapest of 1945, and the Revolution of 1956.


          Widely regarded as one of the most beautiful cities in Europe, its World Heritage Sites include the banks of the Danube, the Buda Castle Quarter, Andrssy Avenue, and the Millennium Underground railway, the first on the European continent. Budapest attracts over 20 million visitors a year. The city ranks 52nd on MasterCard's 'World's Top 75 Financial Centers' list and 74th on Mercer Consulting's 'World's Top 100 Most Livable Cities' list. The headquarters of the European Institute of Innovation and Technology (EIT) will be in Budapest.


          



          


          Short History of Budapest


          The first settlement on the territory of Budapest was Ak-Ink (English: Abundant Water) built by Celts before the birth of Christ. It was later occupied by the Romans. The Roman settlement - Aquincum - became the main city of Lower Pannonia in 106 AD. The Romans constructed roads, amphitheaters, baths and houses with heated floors in this fortified military camp.


          The Hungarians settled in the territory at the end of the 9th century and a century later officially founded the Kingdom of Hungary. The Tatar invasion in the 13th century quickly proved that defence is difficult on a plain. King Bla IV of Hungary therefore ordered the construction of reinforced stone walls around the towns and set his own royal palace on the top of the protecting hills of Buda. In 1361 it became the capital of Hungary.
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              Buda Castle during the Middle Ages.
            

          


          The cultural role of Buda was particularly significant during reign of Matthias Corvinus of Hungary. The Italian Renaissance had a great influence on the city. His library, the Bibliotheca Corviniana, was Europe's greatest collection of historical chronicles and philosophic and scientific works in the 15th century, and second only in size to the Vatican Library. After the foundation of the first Hungarian university in Pcs in 1367 the second one was established in buda in 1395. The first Hungarian book was printed in Buda in 1473.


          The Turkish occupation lasted for more than 140 years and left mainly destruction. The Turks constructed some fine bathing facilities here. The western part of the country not occupied by the Turks became part of the Habsburg Empire as Royal Hungary. In 1686 Leopold I liberated Buda from the Ottomans but almost destroyed the city during the battle. Hungary was then incorporated into the Habsburg Empire.


          The nineteenth century was dominated by the Hungarian's struggle for independence and modernization. The national insurrection against the Habsburgs began in the Hungarian capital in 1848 and was defeated a little more than a year later.
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              Hungarian State Opera House, it was built in the time of Austria-Hungary
            

          


          1867 was the year of Reconciliation that brought about the birth of Austria-Hungary. This made Budapest the twin capital of a dual monarchy. It was this compromise which opened the second great phase of development in the history of Budapest, lasting until World War I. In 1873 Buda and Pest were officially merged with the third part, buda (Ancient Buda), thus creating the new metropolis of Budapest. Dynamic Pest grew into the country's administrative, political, economic, trade and cultural hub.


          World War I brought the Golden Age to an end. In 1918 Austria-Hungary lost the war and collapsed; Hungary declared itself an independent republic. In 1920 the Treaty of Trianon finalized the country's partition, reducing Hungary's size by two-thirds and turning the multinational state into a nation-state.


          


          In 1944, towards the end of World War II, Budapest was partly destroyed by British and American air raids. From 24 December, 1944 to 13 February 1945, the city was besieged during the Battle of Budapest. Budapest suffered major damage caused by the attacking Soviet troops and the defending German and Hungarian troops. All bridges were destroyed by the Germans. More than 38,000 civilians lost their lives during the fighting.


          Between 20% and 40% of Greater Budapest's 250,000 Jewish inhabitants died through Nazi and Arrow Cross genocide during 1944 and early 1945. Despite this, Budapest today has the highest number of Jewish citizens per capita of any European city. In 1949 Hungary is declared a communist People's Republic. Secret police terror, forced displays of loyalty and worsening living standards generate widespread resentment.


          1956, October 23: Outbreak of the Hungarian Revolution. The Stalinist dictatorship collapses after mass demonstrations. But Soviet tanks enter Budapest to crush the revolt. Fighting continues until early November, leaving more than 3000 dead. Soviet power had been forcefully restored, and a new Soviet-elected leader emerged in the person of Jnos Kdr.From the 1960s through the late 1980s, Hungary was often satirically referred to as " the happiest barrack" within the Eastern bloc.


          The last Soviet soldier left the country in 1991 thus ending Soviet military presence in Hungary. The present form of government is a parliamentary republic since 1989. In 1997 in a national referendum 85% voted in favour of Hungary joining the NATO. A year later the European Union began negotiations with Hungary on full membership. In 1999 Hungary joined NATO. Hungary voted in favour of joining the EU, and joined in 2004.
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          Timeline of the history of Budapest


          
            [image: Hungarian Parliament Building]

            
              Hungarian Parliament Building
            

          


          
            [image: Sz�chenyi Chain Bridge, Danube, Gresham Palace, Saint Stephen's Basilica]

            
              Szchenyi Chain Bridge, Danube, Gresham Palace, Saint Stephen's Basilica
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              	Year

              	Event
            


            
              	B.C.

              	Neolithic, Chalcolithic-, bronze and iron age cultures, Celtic and Eravisci settlements on present day Budapest.
            


            
              	1st century

              	Romans found the settlements known as Aquincum, Contra-Aquincum and Campona. Aquincum becomes the largest town of the Danubian region and one of the capitals of Pannonia.
            


            
              	5th century

              	The Age of Huns. King Attila builds a city for himself here according to later chronicles.
            


            
              	896

              	Following the foundation of Hungary, leader of the Hungarians rpd settles in the "Town of Attila", usually identified as Aquincum.
            


            
              	10th century

              	
                Out of the 7 or 10 Hungarian tribes, four has settlements in the territory

                of modern Budapest: Megyer, Keszi, Jenő and Nyk.

              
            


            
              	1046

              	Bishop Gellrt dies at the hands of pagans on present-day Gellrt Hill.
            


            
              	1241

              	During the Tatar invasions both towns are destroyed. King Bla IV builds the first royal castle on Castle Hill, Buda in 1248. The new town adopts the name of Buda from the earlier one (present day buda). Pest is surrounded by city walls.
            


            
              	1270

              	Saint Margaret of Hungary dies in a cloister on the Isle of Rabbits (present day Margaret Island).
            


            
              	1458

              	The noblemen of Hungary elect Matthias Corvinus (in Latin) or Hunyadi Mtys (in Hungarian) as king on the ice of the Danube. Under his reign Buda becomes the main hub of European Renaissance. He dies in 1490, after capturing Vienna in 1485.
            


            
              	1541

              	The beginning of Ottoman occupation. The Turkish Pashas build multiple mosques and baths in Buda.
            


            
              	1686

              	Buda and Pest are reconquered from the Turks with Habsburg leadership. Both towns are destroyed completely in the battles.
            


            
              	1690s

              	Resettlement, initially only a few hundred German settlers.
            


            
              	1773

              	Election of the first Mayor of Pest.
            


            
              	1777

              	Maria Theresa of Austria moves the Nagyszombat University to Castle Hill.
            


            
              	1783

              	Joseph II places the acting government (Helytarttancs) and Magyar Kamara on Buda.
            


            
              	1795 20 May

              	Ignc Martinovics and other Jacobin leaders are executed on Vrmező or 'The Field of Blood'.
            


            
              	1810

              	The Tabn fire.
            


            
              	1825

              	Commencement of the Reform Era, Pest becomes the cultural and economic centre of the country, the first National Theatre is built along with the Hungarian National Museum and the Szchenyi Lnchd.
            


            
              	1838

              	The biggest flood in recent memory in March. Pest is completely inundated.
            


            
              	1848 15 March

              	Start of the Revolution and War of Independence of 1848-49. Pest replaces Pozsony (Bratislava) as the new capital of Hungary and seat of the Batthyny government and the Parliament.
            


            
              	1849

              	The Austrians occupy the city in early January, but the Hungarian Honvdsereg (Army of National Defense) reclaims it in April, taking the fortress of Buda on May 21 after an 18-day siege. In July, the Habsburg army again captures the two towns.
            


            
              	1849 6 October

              	Lajos Batthyny, the first Hungarian Prime Minister is executed on the present-day Szabadsg tr.
            


            
              	1867

              	Austro-Hungarian Compromise of 1867, followed by unprecedented civic development, resulting in the style of present day Budapest.
            


            
              	1873

              	The former cities: Pest, Buda and buda are united, and with that the Hungarian capital is established with the name of Budapest.
            


            
              	1874

              	The rack (or cog-wheel) railway ( Budapest Cog-wheel Railway) service is inaugurated.
            


            
              	1896

              	Millennium celebrations, the Millennium Underground is inaugurated, and the Ferenc Jzsef hd (today's Liberty Bridge) is opened.
            


            
              	19091910

              	Electronic public lighting.
            


            
              	1910

              	The census finds 880 thousand people in Budapest and 55 thousand in the largest suburb of jpest (now part of Budapest). The religious make-up was 60.9% Catholic, 23.1% Jewish, 9.9% Calvinist and 5.0% Lutheran. jpest was 65.9% Catholic, 18.4% Jewish, 9.7% Calvinist and 4.5% Lutheran. The percentage of ethnic Germans was 9.0% in Budapest and 5.7% in jpest, while 2.3% of the population claimed to be Slovak. (Source: Trtnelmi Magyarorszg atlasza s adattra 1914, Budapest, 2001.)
            


            
              	19181919

              	Revolution and the 133 days of the Hungarian Soviet Republic (March-August 1919) under the leadership of Bla Kun. It is the first Communist government to be formed in Europe after the October Revolution in Russia.
            


            
              	1924

              	Hungarian National Bank is founded.
            


            
              	1925

              	Hungarian Radio starts its broadcast.
            


            
              	1933

              	Disassembly of the Tabn commences.
            


            
              	1944 19 March

              	
                Budapest is occupied by the Germans. At the time of the occupation, there were 184,000 Jews and about 65-80 thousand Christians considered Jewish in the town.

                Fewer than half of them (approximately 119,000) survived the following 11 months.

              
            


            
              	1944 26 December - 13 Ferbuary

              	Soviet and Romanian troops besiege Budapest. 15 Jan 18 Jan. The retreating Germans blow up all Danube bridges. On Jan. 18, Pest and the Ghetto in Pest are completely liberated. The Buda castle falls on Feb 13. World War II took the lives of close to two hundred thousand Budapest residents. Heavy damage to the buildings.
            


            
              	1956 23 October - 4 November

              	The Hungarian Revolution of 1956 breaks out, ending in the invasion of a large Soviet force.
            


            
              	1960s

              	Wartime damages are by and large corrected. Bridges are rebuilt, the last one, the Elizabeth Bridge is rebuilt in 1965.
            


            
              	19701972

              	East-Western Metro is inaugurated (first phase).
            


            
              	1982

              	North-Southern Metro is inaugurated (first phase).
            


            
              	1987

              	Castle Hill, Buda and the banks of the Danube are included in the UNESCO World Heritage Sites.
            


            
              	1990

              	2016100 residents
            


            
              	2002

              	Andrssy Avenue and its historic milieu is also included in the World heritage Sites, along with the Millennium Underground railway and Heroes' Square.
            

          


          


          Geography


          Budapest lies in central Hungary. The Danube is nearly 1km (0.6mi) wide when entering the city. The river later encircles two islands, buda Island and Margaret Island. The river that separates the two parts of the city is only 230m (755ft) wide at its narrowest point in Budapest. Pest lies on the flat terrain of the Great Plain while Buda is rather hilly.


          


          Climate


          Budapest has a temperate, transitional climate - somewhere between the mild, rainy weather of Transdanubia and the variable climate of the flat and open Great Plain to the east.


          



          
            
              	Weather averages for Budapest
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec
            


            
              	Average high C (F)

              	2 (36)

              	5 (41)

              	11 (52)

              	17 (63)

              	22 (72)

              	25 (77)

              	27 (81)

              	27 (81)

              	22 (72)

              	16 (61)

              	8 (46)

              	3 (37)
            


            
              	Average low C (F)

              	-3 (27)

              	-1 (30)

              	3 (37)

              	7 (45)

              	12 (54)

              	14 (57)

              	16 (61)

              	16 (61)

              	12 (54)

              	8 (46)

              	3 (37)

              	-1 (30)
            


            
              	Precipitation mm (inches)

              	40.6 (1.6)

              	38.1 (1.5)

              	33 (1.3)

              	40.6 (1.6)

              	61 (2.4)

              	68.6 (2.7)

              	45.7 (1.8)

              	55.9 (2.2)

              	38.1 (1.5)

              	33 (1.3)

              	58.4 (2.3)

              	48.3 (1.9)
            


            
              	Source: weather.com 2008-02-28
            

          


          


          Population
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              Population growth of Budapest Metropolitan Area (1870-2005)
            

          


          


          Ethnic groups


          Population by nationalities:


          
            	Hungarians - 1,603,511 (90.2%)


            	Roma - 12,266 (0.7%)


            	Germans - 7,014 (0.4%)


            	Others (mainly Slovaks, Ukranians, Chinese) - 8,055


            	No answer, unknown (mainly mixed population) - 147,075

          


          


          Religions


          Population by denominations:


          
            	Roman Catholic - 808,460 (45.5%)


            	Calvinist - 224,169 (12.6%)


            	Lutheran - 46,449 (2.6%)


            	Greek Catholic - 28,901 (1.6%)


            	Jewish - 9,468 (0.5%)


            	Atheist - 347,209 (19.5%)


            	Others (mainly Christian) - 26,681


            	No answer, unknown - 286,584

          


          


          Districts


          Originally Budapest had 10 districts after coming into existence upon the unification of the three cities in 1873. On 1 January, 1950 Budapest was united with several neighboring towns and the number of its districts was raised to 22 (Greater Budapest). At that time there were changes both in the order of districts and in their sizes. Now there are 23 districts, 6 in Buda, 16 in Pest and 1 on Csepel Island between them. Each district can be associated with one or more city parts named after former towns within Budapest.


          


          Landmarks and monuments


          The city is home to the largest synagogue in Europe ( Dohny Street Synagogue), the largest medicinal bath in Europe ( Szchenyi Medicinal Bath) and the third largest Parliament building in the world, once the largest in the world. The third largest church in Europe ( Esztergom Basilica) and the second largest Baroque castle in the world ( Gdllő) are in the vicinity.


          The Castle Hill, the River Danube embankments and the whole of Andrssy t have been officially recognized as UNESCO World Heritage Sites.


          In Pest, arguably the most important sight is Andrssy t. As far as Kodly Krnd and Oktogon both sides are lined with large shops and flats built close together. Between there and Heroes Square the houses are detached and altogether grander. Under the whole runs continental Europes oldest Underground railway, most of whose stations retain their original appearance. Heroes Square is dominated by the Millenary Monument, with the Tomb of the Unknown Soldier in front. To the sides are the Museum of Fine Arts and the Palace of Arts, and behind City Park opens out, with Vajdahunyad Castle. One of the jewels of Andrssy t is the Hungarian State Opera House.


          Castle Hill and the Castle District; there are three churches here, six museums, and a host of interesting buildings, streets and squares. The former Royal Palace is one of the symbols of Hungary  and has been the scene of battles and wars ever since the thirteenth century. Nowadays it houses two impressive museums and the National Szchenyi Library. The nearby Sndor Palace contains the offices and official residence of the President of Hungary. The seven-hundred year-old Matthias Church is one of the jewels of Budapest. Next to it is an equestrian statue of the first king of Hungary, King Saint Stephen, and behind that is the Fisherman's Bastion, from where opens out a panoramic view of the whole city.


          The neo-Gothic Parliament, containing amongst other things the Hungarian Crown Jewels. Saint Stephen's Basilica, where the Holy Right Hand of the founder of Hungary, King Saint Stephen is on display. The Hungarian cuisine and caf culture: for example, Gerbeaud Caf, and the Szzves, Biarritz, Fortuna, Alabrdos, Arany Szarvas, Krptia and the world famous Mtys Pince Restaurants. There are Roman remains at the Aquincum Museum, and historic furniture at the Nagyttny Castle Museum.


          


          Islands
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              Budapest seen from Spot Satellite
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          Seven islands can be found on the Danube: Hajgyri sziget (literal translation: Shipyard Island), Margit-sziget (Margaret Island), and Csepel sziget (the northernmost part of this island belonging to Budapest is a separate district of the city, the XXI., while the other islands are parts of other districts, the III. and XIII. respectively), Palotai-sziget (in fact, it's a peninsula today), Npsziget (connected to the above, but mostly surrounded by water), Hros-sziget and Molnr-sziget.


          Notable islands:


          
            	Margit-sziget is a 2.5km (1.6mi) long island and 0.965 square kilometres (238 acres) in area. The island mostly consists of a park and is a popular recreational area for tourists and locals alike. The island lies between bridges Margaret Bridge (south) and rpd Bridge (north). Dance clubs, Swimming pools, an Aqua park, athletic and fitness centres, bicycle and running tracks can be found around the Island. During the day the island is occupied by people doing sports, or just resting. In the summer (generally on the weekends) mostly young people go to the island at night to party in its terraces, or to recreate with a bottle of alcohol on a bench or on the grass (this form of entertainment is sometimes referred to as bench-partying).


            	Csepel-sziget [ˈtʃɛpɛlsigɛt] or Csepel Island is the largest island of the River Danube in Hungary. It is 48km (30mi) long; its width is 6-8 km (3.755mi) and its area comprises 257km (99sqmi), whereas only the northern tip is inside the city limits.


            	Hajgyri-sziget [ˈhɒjo:ɟa:ri sigɛt] (or budai-sziget) is a man built island, located in the third district. This island hosts many activities such as: wake-boarding, jet-skiing during the day, and dance clubs during the night. This is the island where the famous Sziget Festival takes place, hosting hundreds of performances per year and now around 400,000 visitors in its last edition. Many building projects are taking place to make this island into one of the biggest entertainment centres of Europe, the plan is to build Apartment buildings, hotels, casinos and a marina.


            	Luppa-sziget is the smallest island of Budapest, located in the north region.

          


          


          Transportation


          


          Airport
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              Budapest Ferihegy International Airport
            

          


          Budapest Ferihegy International Airport, which has 3 passenger terminals: Ferihegy 1, which tends to serve the many discount airlines now flying to and from Budapest, Ferihegy 2/A and Ferihegy 2/B. Terminal 2/C is planned to be built. The airport is located to the east of the centre in the XVIII. district in Pestszentlőrinc. Malv (Hungarian Airlines) began to change its aircraft in 2003, and by 2005 owned the most modern fleet in Europe.


          


          Roads


          Budapest is the most important Hungarian road terminus; all the major highways end there. Between, the city Street names were reverted from the names given under Soviet occupation back to their late-19th century names. Budapest is also a major railway terminus.


          Ring road M0 around Budapest is currently under construction.


          


          Public transport


          
            [image: Map of the Budapest Metro]
          


          Budapest public transport is provided by BKV, the company operates buses, trolleybuses, trams, suburban railway lines, the metro, a boat service, a cogwheel railway and a chairlift, called Libegő.


          Budapest's tram network is extensive, and reliable despite poor track infrastructure and an ageing fleet. Routes 4 and 6 combined form the busiest traditional city tram line in the world, with the world's longest passenger trams (54-metre (177ft) long Siemens Combino) running at 60 to 90 second intervals at peak time and 3-4 minutes off-peak and usually packed with people.


          Day services operate from 4:30 a.m. until 11:30 p.m. each day. Night traffic (a reduced overnight service) is outstandingly good.


          There are three metro lines and a fourth is currently under construction. The Yellow line, built in 1896, is one of the oldest subway lines in the world, following only the early lines of the London Underground.


          


          Special vehicles
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              Budapest Castle Hill Funicular
            

          


          Beside metros, suburban rails, buses, trams and boats, there are a couple of less usual vehicles in Budapest:


          
            	trolleybus (trolibusz) on several lines in Pest


            	funicular (sikl); the Castle Hill Funicular between the Chain Bridge and Buda Castle


            	cyclecar (bringhint) for rent in Margaret Island


            	chairlift (libegő)


            	rack railway (fogaskerekű vast); the Budapest Cog-wheel Railway


            	children's railway (gyermekvast)

          


          The latter three vehicles run among Buda hills.


          


          Railway


          Hungarian main-line railways are operated by MV. There are three main railway termini in Budapest, Keleti (eastern), Nyugati (westbound), and Dli (southbound), operating both domestic and international rail services. Budapest was one of the main stops of the Orient Express until 2001, when the service was cut back to Paris-Vienna.


          
            [image: Nyugati Railway Station]

            
              Nyugati Railway Station
            

          


          There is also a suburban rail service in and around Budapest, operated under the name HV.


          


          Waterways


          The river Danube flows through Budapest on its way to the Black Sea. The river is easily navigable and so Budapest has historically been a major commercial port (at Csepel). In the summer months a scheduled hydrofoil service operates up the Danube to Vienna.


          


          Sister cities
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              Keleti Railway Station
            

          


          These are the official sister cities of Budapest:


          
            
              	
            


            
              	

              	Country

              	

              	City

              	

              	County / District / Region / State

              	Date
            


            
              	[image: Flag of Austria]

              	Austria

              	[image: ]

              	Vienna

              	[image: ]

              	Vienna

              	1990
            


            
              	[image: Flag of Bosnia and Herzegovina]

              	Bosnia and Herzegovina

              	[image: ]

              	Sarajevo

              	[image: ]

              	Sarajevo Canton

              	1995
            


            
              	[image: Flag of Croatia]

              	Croatia

              	[image: ]

              	Zagreb

              	[image: ]

              	Zagreb

              	1994
            


            
              	[image: Flag of Germany]

              	Germany

              	[image: Flag of Berlin]

              	Berlin

              	[image: Flag of Berlin]

              	Berlin

              	1992
            


            
              	[image: Flag of Germany]

              	Germany

              	[image: ]

              	Frankfurt am Main

              	[image: Flag of Hesse]

              	Hesse

              	1990
            


            
              	[image: Flag of Israel]

              	Israel

              	[image: ]

              	Tel Aviv

              	

              	Tel Aviv District

              	1989
            


            
              	[image: Flag of Italy]

              	Italy

              	[image: ]

              	Florence

              	[image: ]

              	Tuscany

              	2008
            


            
              	[image: Flag of Portugal]

              	Portugal

              	[image: ]

              	Lisbon

              	

              	District of Lisbon

              	1992
            


            
              	[image: Flag of the United States]

              	United States

              	[image: ]

              	Fort Worth

              	[image: Flag of Texas]

              	Texas

              	1990
            


            
              	[image: Flag of the United States]

              	United States

              	[image: ]

              	New York City

              	[image: Flag of New York]

              	New York

              	1991
            

          


          Some of the city's districts are also twinned to small cities or districts of other big cities, for details see the article List of districts and towns in Budapest.


          
            Retrieved from " http://en.wikipedia.org/wiki/Budapest"
          


          

        

      

    


    


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

  


  
    
      
        

        Buddhahood


        
          

          
            
              
                	[image: Image:Example.of.complex.text.rendering.svg]

                	This article contains Indic text.

                Without rendering support, you may see question marks, boxes or other symbols instead of Indic characters; or irregular vowel positioning and a lack of conjuncts.
              

            

          


          
            [image: Seated Buddha, from the Chinese Tang dynasty, Hebei province]

            
              Seated Buddha, from the Chinese Tang dynasty, Hebei province
            

          


          In Buddhism, buddhahood (Sanskrit: buddhatva. Pali: buddhatta. Or (both) buddhabhāva) is the state of perfect enlightenment (Sanskrit: samyaksambodhi. Pali: sammāsambodhi) attained by a buddha (Pali/Sanskrit for "awakened one").


          In Buddhism, the term 'buddha' usually refers to one who has become enlightened (i.e., awakened to the truth, or Dharma). The level to which this manifestation requires abstraction from ordinary life ( ascetic practices) varies from none at all to an absolute requirement, dependent on doctrine. In Theravada Buddhist traditions, it is held that the person attains this state on their own, without a teacher to point out the Dharma, in a time when the teachings on the Four Noble Truths or the Eightfold Path do not exist in the world, and teaches it to others. In contrast, certain Mahayana Buddhist traditions (particularly those that consider the teachings of the Lotus Sutra to be paramount, which contains this concept) Buddhahood is considered to be a universal and innate property of absolute wisdom that is revealed in a person's current lifetime through Buddhist practice, without any specific relinquishment of pleasures or "earthly desires". Thus, there is an extremely broad spectrum of opinion on the universality and method of attainment of Buddhahood which is correlated to which of Shakyamuni Buddha's teachings that a school of Buddhism follows.


          More broadly, it is occasionally used to refer to all who attain nirvana.. In this broader sense it is equivalent to Arahant. According to Theravada Buddhism, all Arahants (or Buddhas in the broader sense) are the same in the most fundamental aspects of Liberation ( Nirvana), but differ in their practice of perfections paramis. Mahayana Buddhism, however, considers there is a fundamental difference between Buddhas and ordinary arhants, on the way to becoming a Buddha, a buddhist proceeds bodhisattva stages. Buddhists do not consider Siddhartha Gautama to have been the only Buddha. The Pali Canon refers to many previous ones (see List of the 28 Buddhas), while the Mahayana tradition additionally has many Buddhas of celestial, rather than historical, origin (see Amitabha or Vairocana as examples, lists of many thousands buddha names see Taisho Tripitaka no 439-448). A common Theravada and Mahayana Buddhist belief is that the next Buddha will be one named Maitreya (Pali: Metteyya).


          


          Kinds of Buddha


          In the Pali commentaries, three kinds of buddha are mentioned:


          
            	Sammasambuddhas attain buddhahood, then decide to teach others the truth they have discovered. They lead others to awakening by teaching the Dhamma in a time where it has been forgotten. Siddhartha Gautama is considered a sammasambuddha. (See also the List of the 28 Buddhas (all of whom are sammasambuddhas).)


            	Paccekabuddhas, sometimes called 'silent Buddhas' are similar to sammasambuddhas in that they attain nirvana and acquire many of the same powers as a sammasambuddha, but are unable to teach what they have discovered. They are considered second to the sammasambuddhas in spiritual development. They do ordain others; their admonition is only in reference to good and proper conduct (abhisamācārikasikkhā). In some texts, the paccekabuddhas are described as those who understand the Dhamma through their own efforts, but obtain neither omniscience nor mastery over the 'fruits' (phalesu vasībhāvam).


            	Savakabuddhas attain nirvana after hearing the teaching of a sammasambuddha (directly or indirectly). The disciple of a sammasambuddha is called a savaka ("hearer" or "follower") or, once enlightened, an arahant. These terms have slightly varied meanings but can all be used to describe the enlightened disciple. Anubuddha is a rarely used term, but is used by the Buddha in the Khuddakapatha to refer to those who become Buddhas after being given instruction. Enlightened disciples attain nirvana and parinirvana as the two types of Buddha do. Arahant is the term most generally used for them, though it is also applicable to Buddhas.

          


          In the Pali Canon itself, the first two are mentioned by the above names, while numerous examples of the third type occur, without that name. There is no mention of types of buddhas, though the word buddha does sometimes appear to be used in a broad sense covering all the above.


          


          Characteristics of a Buddha


          


          Nine characteristics


          Some Buddhists meditate on (or contemplate) the Buddha as having nine characteristics:


          
            	a worthy one (Skt: arhat)


            	perfectly self-enlightened (Skt: samyak-saṃbuddha)


            	perfected in knowledge and conduct (Skt: vidyā-caraṇa-saṃpanna )


            	well gone (Skt: sugata)


            	unsurpassed knower of the world (Skt: anuttara-loka-vid)


            	unsurpassed leader of persons to be tamed (Skt: anuttara-puruṣa-damya-sārathi)


            	teacher of the gods and humans (Skt: śāstṛ deva-manuṣyāṇaṃ)


            	the Enlightened One (Skt: buddha)


            	the Blessed One or fortunate one (Skt: bhagavat)

          


          These characteristics are frequently mentioned in the Pali Canon, and are chanted daily in many Buddhist monasteries.


          


          Other names


          In several other suttas of the Pali canon, the Tathagatha is also known by the following epithets, among many others:


          
            	1. Dhammakayo (body of the law)


            	2. Brahmakayo (body of Brahman)


            	3. Dhammabhuto (become the Dhamma)


            	4. Brahmabhuto (become Brahma).


            	5. Cakkhubhuto (become the eye)


            	6. Jnanabhuto (become knowledge)


            	7. Amatassa data (bestower of immortality)


            	9. Dhamma Sami (skt. Dharma swami or Lord of the Law).


            	10. Uttamapuriso (the supreme man)


            	11. Paramapuriso (the superlative man)


            	12. Paramapattippatto (attainer of the supreme attainment)

          


          


          Mahayana names


          In the Lankavatara Sutra he is known by the following names:


          
            	The Self-existing One (svayambhuva), the Leader (nayaka), the Remover-of-obstacles (vinayaka), the Guiding One (parinayaka),


            	Buddha, Rishi, Bull-king, Brahma, Vishnu, Isvara [God], the Originator (pradhana), Kapila, the Destroyer (bhutanta) [or: the


            	Extreme of Reality], the Imperishable (arishta), Nemina, Soma (moon), Fire, Rama, Vyasa, Suka, Indra, the Strong One (Balin),


            	or Varuna; there are others who know me as Immortality (anirodhanutpada) [literally: non-Cessation, non-Arising], Emptiness,


            	Suchness, Truth (satyata), Reality (bhutata), Limit of Reality (bhutakoti), Dharmadhatu [Realm of Dharma], Nirvana, Eternity


            	(nitya), Sameness (samata), Non-Duality (advaya), the Imperishable (anirodha) [literally: Non-Cessation; Non-Extinction, Non-


            	Ending], Formless (animitta) [literally: Without Characteristic Marks/ Qualities], Causality [pratyaya), Teaching the Cause


            	of Buddhahood (buddha-hetupadesa), the All-Knowing (sarvajna), the Conquering One [or Conqueror] (jina), or the Will-body


            	(manomayakaya).

          


          Ashvaghosha in his "Acts of the Buddha" states,


          
            
              "A narrator could spend a kalpa [eon] but the virtues of the Buddha would not come to an end": "He makes wise all the ignorant ["illuminates those in the dark"] that's why he is called "Buddha." (Also,) this knowledge of the laws of reality has been ascertained by me and from myself distinct from all teaching by any other person, and therefore is he called "Self-existent." And, having all laws [dharmas] under his control, he is called "Lord of Law" (Dharmaraja.) "He knows what is right (naya) and wrong (anaya) with regard to laws, therefore he is called "Nayaka," teaching innumerable beings as they become fit to be taught. (Because) he has reached the furthest limit of instruction, therefore is he called "Vinayaka," from his pointing out the best route to beings who have lost their way. "He has reached the furthest extent of good teaching; he is the guide to all Dharma, attracting all beings by his knowledge of all the means of conciliation (his ability to synthesize -- to formulate.) "He has passed through the forest of mundane existence, so he is called Caravan Leader; and as absolute ruler over all law he is the Jina, Victorious One. "From his setting in motion this Wheel of Law he is the lord of all (other) sovereigns of Law (law-givers); the Master-giver of Dharma, The Teacher, Master of the Dharma -- the Lord of the World. "He who has offered the sacrifice, accomplished his end, fulfilled his hope, achieved his success, the consoler, the loving-regarder [cf. Avalokiteshvara,] the Hero, the champion, the victorious one in conflict. (As) he has emerged from all conflict, released himself and the releaser of all, he is become Light of the World, Illuminator of the Knowledge of True Wisdom: "The dispeller of the darkness of ignorance, Illuminator of the Great Torch; Great Physician, Great Seer -- the Healer of all evils who is the extractor of the barb of evil from all those wounded by evil. He is possessed of all distinctive marks and adorned with all signs. With his body and limbs in every way perfect, of pure conduct and perfectly clear mind, possessed of the ten powers, having great fortitude, learned in all learning, "Endowed with all independent states:" Attainer of the Great Vehicle (Mahayana;) "Lord of all Dharma:" the Ruler, Monarch of All Worlds, the Sovereign; "Lord of all wisdom:" the wise, the destroyer of the pride of all disputers, the omniscient, the Arhat, Possessor of Perfect Knowledge, the Great Buddha, Lord of Saints; "The Victorious:" triumphant over-thrower of the insolence and pride of the evil Mara, the Perfect Buddha, Sugata, the wise one who fulfills the wishes of all beings, "Ever cognizant of past acts, never speaking falsely, a mine of perfect excellence and of all good qualities; destroyer of all evil ways and guide to all right ways, "The ruler of the world, bearer of the world, master of the world, sovereign of the world, teacher of the world, preceptor of the world (since) he brings to the world the Law, virtue and its reward (true end.) The Fount of Nectar that quenches the scorching flame of all pain, and the powerful luminary [the sun] which dries up the great ocean of all suffering. Bringer of all virtue and all real wealth; possessor of perfect excellence and all good qualities; the guide on the road of wisdom who shows the way to Nirvana. "Tathagata without stain, without attachment, without uncertainty. That is the compendious [signature to this] declaration of the Turning of the Wheel of Law.

            

          


          


          Spiritual realizations
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          All Buddhist traditions hold that a Buddha has completely purified his mind of desire, aversion and ignorance, and that he is no longer bound by Samsara. A Buddha is fully awakened and has realized the ultimate truth, the non-dualistic nature of life, and thus ended (for himself) the suffering which unawakened people experience in life.


          


          Nature of the Buddha


          The various Buddhist schools hold some varying interpretations on the nature of Buddha (see below).


          


          Buddha as a supreme human


          Different schools view Buddha differently, with Theravada Buddhism emerges the view that the Buddha was human, endowed with the greatest psychic powers ( Kevatta Sutta). The body and mind (the five khandhas) of a Buddha are impermanent and changing, just like the body and mind of ordinary people. However, a Buddha recognizes the unchanging nature of the Dharma, which is an eternal principle and an unconditioned and timeless phenomenon. This view is common in the Theravada school, and the other early Buddhist schools.


          Although the Theravada school does not emphasize the more supernatural and divine aspects of the Buddha that are available in the Pali Canon, elements of Buddha as the supreme person are found throughout this canon.


          In MN 18 Madhupindika Sutta, Buddha is described in powerful terms as the Lord of the Dhamma (Pali: Dhammasami, skt.: Dharma Swami) and the bestower of immortality (Pali: Amatassadata).


          Similarly, in the Anuradha Sutta (SN 44.2) Buddha is described as " the Tathagata  the supreme man, the superlative man, attainer of the superlative attainment". Buddha is asked about what happens to the Tathagatha after death of the physical body.


          Buddha replies, "And so, Anuradha  when you can't pin down the Tathagata as a truth or reality even in the present life  is it proper for you to declare, 'Friends, the Tathagata  the supreme man, the superlative man, attainer of the superlative attainment  being described, is described otherwise than with these four positions: The Tathagata exists after death, does not exist after death, both does & does not exist after death, neither exists nor does not exist after death'?"


          In the Vakkali Sutta Buddha identifies himself with the Dhamma:


          
            	O Vakkali, whoever sees the Dhamma, sees me [the Buddha]

          


          Another reference from the Agganna Sutta of the Digha Nikaya, says to his disciple Vasettha:


          
            	O Vasettha! The Word of Dhammakaya is indeed the name of the Tathagata

          


          In the Pali Canons Gautama Buddha is known as being a "teacher of the gods and humans", superior to both the gods and humans in the sense of having nirvana or the greatest bliss (whereas the devas or gods of the Vedic era were still subject to anger, fear, sorrow, etc.).


          


          Eternal Buddha in Mahayana Buddhism
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          In some sutras found in Mahayana Buddhism, the Buddha teaches that the Buddha is no longer essentially a human being but has become a being of a different order altogether and that, in his ultimate transcendental "body/mind" mode as Dharmakaya, he has eternal and infinite life, is present in all things (i.e., is "the boundless dharmadhatu", according to the Nirvana Sutra), and is possessed of great and immeasurable qualities. In the Mahaparinirvana Sutra the Buddha declares: "Nirvana is stated to be eternally abiding. The Tathagata [Buddha] is also thus, eternally abiding, without change." This is a particularly important metaphysical and soteriological doctrine in the Lotus Sutra and the Tathagatagarbha sutras. According to the Tathagatagarbha sutras, failure to recognize the Buddha's eternity and - even worse - outright denial of that eternity, is deemed a major obstacle to the attainment of complete awakening ( bodhi).


          For the Tibetan Buddhist master, Dolpopa, and his Jonangpa School, the Buddha is to be understood as the wondrous and holy wish-fulfilling Essence of all things, beyond comprehension:


          "Buddha - an essence of immeasurable, incomprehensible, unfathomable, excellent exalted body, wisdom, qualities, and activities extremely wondrous and fantastic - is vast like space and the holy source, giving rise to all that is wished by sentient beings like a wish-granting jewel, a wish-granting tree " (Dolpopa, Mountain Doctrine, tr. by Jeffrey Hopkins, Snow Lion Publications, 2006, p. 424).


          


          Depictions of the Buddha in art
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          Buddhas are frequently represented in the form of statues and paintings. Commonly seen designs include:


          
            	the Seated Buddha


            	the Reclining Buddha


            	the Standing Buddha


            	Hotei or Budai, the obese Laughing Buddha, usually seen in China (This figure is believed to be a representation of a medieval Chinese monk who is associated with Maitreya, the future Buddha, and is therefore technically not a Buddha image.)


            	the Emaciated Buddha, which shows Siddhartha Gautama during his extreme ascetic practice of starvation.

          


          The Buddha statue shown calling for rain is a pose common in Laos.


          


          Markings


          Most depictions of Buddha contain a certain number of markings, which are considered the signs of his enlightenment. These signs vary regionally, but two are common:


          
            	a protuberance on the top of the head (denoting superb mental acuity)


            	long earlobes (denoting superb perception)

          


          In the Pali Canon there is frequent mention of a list of 32 physical marks of Buddha.


          


          Hand-gestures


          The poses and hand-gestures of these statues, known respectively as asanas and mudras, are significant to their overall meaning. The popularity of any particular mudra or asana tends to be region-specific, such as the Vajra (or Chi Ken-in) mudra, which is popular in Japan and Korea but rarely seen in India. Others are more common; for example, the Varada (Wish Granting) mudra is common among standing statues of the Buddha, particularly when coupled with the Abhaya (Fearlessness and Protection) mudra.
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          Buddhism, a Dharmic faith, is usually considered one of the world's major religions, with between 230 to 500 million followers. Buddhism is divided into two main branches, Mahayana and Theravada, with the former further subdivided into East Asian (including Pure Land, Chan/Zen, Nichiren, Shingon and others) and Tibetan (sometimes grouped with Shingon under the term Vajrayana) branches. These branches are distinguished from each other by a combination of doctrinal differences and regional syncretisms.


          Buddhism centers on the teachings of Gautama Buddha, who lived in parts of what is now Nepal and northeast India circa the fifth century BCE. There is some disagreement between denominations over which texts should be attributed to Buddha and be included as part of the buddha-dharma, the doctrine of Buddhism, and further disagreement about the relative importance of generally accepted teachings. This makes any definitive claim about the precepts of Buddhism difficult. Nearly all Buddhists recognize some version of the Tipitaka ("Three Baskets"), though it plays a far more central role in Theravada than in Mahayana. Mahayana Buddhists recognize a set of texts called the Mahayana Sutras which Theravadins do not accept.


          


          Main traditions


          The most common way scholars categorize Buddhist schools follows the major languages of the extant Buddhist canons, which exist in Pāli, Tibetan (also found in Mongolian translation) and Chinese collections, along with some texts that still exist in Sanskrit and Buddhist Hybrid Sanskrit. This is a useful division for practical purposes, but does not necessarily correspond to philosophical or doctrinal divisions since, despite the differences, there are common threads to almost all Buddhist branches:


          
            	All accept the Buddha as their teacher.


            	All accept the Middle Way, Dependent origination, the Four Noble Truths and the Noble Eightfold Path, in theory, though in practice these have little or no importance in some traditions.


            	All accept that both the members of the laity and of the Sangha can pursue the path toward enlightenment ( bodhi).


            	All consider Buddhahood to be the highest attainment; however Theravada consider the Nibbana attained by Arahants as identical to that attained by the Buddha himself, as there is only one type of Nibbana. According to Theravada, a Buddha is someone that had discovered the path all by himself and taught it to others.
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          History and origins


          


          The Buddha


          Gautama, whose personal name was Siddhartha, was born in the city of Lumbini and was raised in Kapilavastu.


          The traditional story of his life is as follows; little of this can be regarded as established historical fact. Born a prince, his father, King Suddhodana, was visited by a wise man shortly after Siddhartha was born. The wise man said that Siddhartha would either become a great king ( chakravartin) or a holy man ( Sadhu) based on whether or not he ever saw life outside of the palace walls. Determined to make Siddhartha a king, the father tried to shield his son from the unpleasant realities of daily life. However, despite his father's efforts, at the age of 29, he discovered the suffering of his people, first through an encounter with an elderly man, then on subsequent trips outside the palace, he encountered a diseased man, a decaying corpse, and a monk or an ascetic. These are often termed 'The Four Sights.'


          Gautama was deeply depressed by these four sights and sought to overcome old age, illness, and death by living the life of an ascetic. Gautama escaped his palace, leaving behind this royal life to become a mendicant. For a time on his spiritual quest, Buddha "experimented with extreme asceticism, which at that time was seen as a powerful spiritual practice...such as fasting, holding the breath, and exposure of the body to pain...he found, however, that these ascetic practices brought no genuine spiritual benefits and in fact, being based on self-hatred, that they were counterproductive."


          He abandoned asceticism and concentrated instead upon meditation and, according to some sources, Anapanasati (awareness of breathing in and out), Gautama is said to have discovered what Buddhists call the Middle Waya path of moderation that lies mid-way between the extremes of self-indulgence and self-mortification. He accepted a little milk and rice pudding from a village girl and then, sitting under a pipal tree or Sacred fig (Ficus religiosa), also known as the Bodhi tree, in Bodh Gaya, he vowed never to arise until he had found the Truth. His five companions, believing that he had abandoned his search and become undisciplined, left. After 49 days meditating, at the age of 35, he attained bodhi, also known as "Awakening" or "Enlightenment" in the West. After his attainment of bodhi he was known as Buddha or Gautama Buddha and spent the rest of his life teaching his insights ( Dharma). According to scholars, he lived around the fifth century BCE, but his more exact birthdate is open to debate. He died at the age of 80 in Kushinagara (Pali Kusinara) (India).


          


          Early Buddhism


          The history of Indian Buddhism may be divided into the following five periods:


          
            	Early Buddhism (also called Pre-sectarian Buddhism); Hajime Nakamura subdivides this into two subperiods:

              
                	original Buddhism (other scholars call this earliest Buddhism or precanonical Buddhism)


                	early Buddhism

              

            


            	Period of the Early Buddhist schools (also called Sectarian Buddhism, Nikaya Buddhism)


            	Early Mahayana Buddhism


            	Later Mahayana Buddhism


            	Vajrayana Buddhism (also called Esoteric Buddhism)

          


          These developments were not always consecutive. For example, the early schools continued to exist alongside Mahayana. Some scholars have argued that Mahayana remained marginal for centuries.


          The term Early Buddhism can be applied to both Pre-sectarian Buddhism and the Buddhism of the Early Buddhist Schools.


          


          Sutta Pitaka and Vinaya Pitaka


          The earliest phase of Buddhism (pre-sectarian Buddhism) recognized by nearly all scholars (the main exception is Dr Gregory Schopen,) is based on a comparison of the Pali Canon with surviving portions of other early canons. Its main scriptures are the Vinaya Pitaka and the four principal Nikayas or Agamas.


          Certain basic teachings appear in many places throughout the early texts, so most scholars conclude at least that the Buddha must have taught something of the kind:


          
            	the three characteristics


            	the five aggregates


            	dependent arising


            	karma and rebirth


            	the four noble truths


            	the eightfold path


            	nirvana

          


          Some scholars disagree, and have proposed many other theories.


          Rebirth has no discernible beginning, and takes place in a variety of types of life, later formally classified as the Five or Six Realms.


          The karma of good and bad deeds produces "rewards" and "punishments" either in this life or in a subsequent one. These may be either rebirths themselves or events therein. The content of bad deeds and the lower types of good deeds belongs to the subject of Sila or conduct. Higher rebirths can be attained by the practice of forms of meditation later classified as samatha or samadhi.


          


          Councils


          According to the scriptures, soon after the parinirvāṇa (Pāli: parinibbāna, "complete extinguishment") of the Buddha, the first Buddhist council was held. As with any ancient Indian tradition, transmission of teaching was done orally. The primary purpose of the assembly was to collectively recite the teaching to ensure that no errors occur in oral transmission. In the first council, Ānanda, a cousin of the Buddha and his personal attendant, was called upon to recite the discourses ( sūtras, Pāli suttas) of the Buddha, and, according to some sources, the abhidhamma. Upāli, another disciple, recited the monastic rules (Vinaya). Scholars regard the traditional accounts of the council as greatly exaggerated if not entirely fictitious.


          According to most scholars, at some period after the Second Council however, the Sangha began to break into separate factions. (Schopen suggests that Buddhism was very diverse from the beginning and became less so.) The various accounts differ as to when the actual schisms occurred: according to the Dipavamsa of the Pali tradition, they started immediately after the Second Council; the Puggalavada tradition places it in 137 AN; the Sarvastivada tradition of Vasumitra says it was in the time of Asoka; and the Mahasanghika tradition places it much later, nearly 100 BCE.


          The Asokan edicts, our only contemporary sources, state that 'the Sangha has been made unified'. This may refer to a dispute such as that described in the account of the Third Buddhist Council at Pataliputta. This concerns the expulsion of non-Buddhist heretics from the Sangha, and does not speak of a schism. However, the late Professor Hirakawa argued that the first schism occurred after the death of Asoka. These schisms occurred within the traditions of Early Buddhism, at a time when the Mahāyāna movement either did not exist at all, or only existed as a current of thought not yet identified with a separate school.


          The root schism was between the Sthaviras and the Mahāsāṅghikas. The fortunate survival of accounts from both sides of the dispute reveals disparate traditions. The Sthavira group offers two quite distinct reasons for the schism. The Dipavamsa of the Theravāda says that the losing party in the Second Council dispute broke away in protest and formed the Mahasanghika. This contradicts the Mahasanghikas' own vinaya, which shows them as on the same, winning side. On the other hand, the northern lineages, including the Sarvastivada and Puggalavada (both branches of the ancient Sthaviras) attribute the Mahāsāṅghika schism to the '5 points' that erode the status of the arahant. For their part, the Mahāsāṅghikas argued that the Sthaviras were trying to expand the Vinaya; they may also have challenged what they perceived to be excessive claims or inhumanly high criteria for Arhatship. Both parties, therefore, appealed to tradition. The Sthaviras gave rise to several schools, one of which was the Theravāda school. Originally, these schisms were caused by disputes over vinaya, and monks following different schools of thought seem to have lived happily together in the same monasteries, but eventually, by about 100 CE if not earlier, schisms were being caused by doctrinal disagreements too.


          


          Further developments
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          Following (or leading up to) the schisms, each Saṅgha started to accumulate an Abhidharma, a collection of philosophical texts. Early sources for these probably existed in the time of the Buddha as simple lists. However, as time went on and Buddhism spread further, the (perceived) teachings of the Buddha were formalized in a more systematic manner in a new Pitaka: the Abhidhamma Pitaka. Some modern academics refer to it as Abhidhamma Buddhism. Interestingly, in the opinion of some scholars, the Mahasanghika school did not have an Abhidhamma Pitaka, which agrees with their statement that they did not want to add to the Buddha's teachings. But according to Chinese pilgrims Fa-hsien ( Fa Xian) (5th century CE) and Hsan-tsang ( Xuanzang, 7th century CE), they had procured a copy of Abhidhamma which belonged to the Mahasanghika School.
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          Buddhism may have spread only slowly in India until the time of the Mauryan emperor Aśoka the Great, who was a public supporter of the religion. The support of Aśoka and his descendants led to the construction of more Buddhist religious memorials ( stūpas) and to efforts to spread Buddhism throughout the enlarged Maurya empire and even into neighboring lands  particularly to the Iranian-speaking regions of Afghanistan and Central Asia, beyond the Mauryas' northwest border, and to the island of Sri Lanka south of India. These two missions, in opposite directions, would ultimately lead, in the first case to the spread of Buddhism into China, and in the second case, to the emergence of Theravāda Buddhism and its spread from Sri Lanka to the coastal lands of Southeast Asia.


          This period marks the first known spread of Buddhism beyond India. According to the edicts of Aśoka, emissaries were sent to various countries west of India in order to spread "Dhamma", particularly in eastern provinces of the neighboring Seleucid Empire, and even farther to Hellenistic kingdoms of the Mediterranean. This led, a century later, to the emergence of Greek-speaking Buddhist monarchs in the Indo-Greek Kingdom, and to the development of the Greco-Buddhist art of Gandhāra. During this period Buddhism was exposed to a variety of influences, from Persian and Greek civilization, and from changing trends in non-Buddhist Indian religions  themselves influenced by Buddhism. It is a matter of disagreement among scholars whether or not these emissaries were, or were accompanied by Buddhist missionaries.


          


          Rise of Mahayana Buddhism
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          The precise geographical origins of Mahayana are unknown. It is likely that various elements of Mahayana developed independently from the 1st century BCE onwards, initially within several small individual communities, in areas to the north-west within the Kushan Empire (within present-day northern Pakistan), and in areas within the Shatavahana Empire, including Amaravati to the south-east (in present-day Andhra Pradesh), to the west around the port of Bharukaccha (present-day Bharuch, a town near Bombay), and around the various cave complexes, such as Ajanta and Karli (in present-day Gujarat and Maharashtra). Some scholars have argued that Mahayana was a movement of lay Buddhists focused around stupa devotion. Pictures within the wall of a stupa representing the story of the Buddha and his previous reincarnation as a bodhisattva were used to preach Buddhism to the masses. Other scholar reject this theory. Monks representing different philosophical orientations could live in the same Sangha as long as they practiced the same Vinaya. Still, in terms of Abhidharma, the Sarvastivada school and the Dharmaguptaka school, both of which were widespread in the Kushan Empire, seem to have had major influence.


          Mahayana Buddhism generally regards as its most important teaching the path of the bodhisattva. This already existed as a possibility in earlier Buddhism, as it still does in Theravada today, but the Mahayana gave it an increasing emphasis, eventually saying everyone should follow it.
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          Around the second century CE, the Kushan emperor Kanishka is said to have convened what many western scholars call the fourth Buddhist council. This council is not recognised by the Theravada line of Buddhism. According to Mahayana sources, this council did not simply rely on the original Tripitaka. Instead, a set of new scriptures, mostly notably, the Lotus Sutra, an early version of the Heart Sutra and the Amitabha Sutra were approved, as well as fundamental principles of doctrine based around the concept of salvation for all beings (hence Mahāyāna "great vehicle") and the concept of Buddhas and bodhisattvas who embody the indwelling yet transcendent Buddha-nature who strive to achieve such a goal. However, most western scholars believe this council was purely Sarvastivada, while the late Monseigneur Professor Lamotte considered it entirely fictitious. The new scriptures were first written in Buddhist Hybrid Sanskrit or one of the Prakrits. From that point on, and in the space of a few centuries, Mahayana would spread from India to Southeast Asia, and towards the north to Central Asia and then east to China where Mahayana was Sinicized and this Sinicized Mahayana would be passed on to Korea, Vietnam and finally to Japan in 538 CE. The East Asians would go on to write more indigenous sutras and commentaries to the Mahayana Canon.
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          Mahāyāna Buddhism received significant theoretical grounding from Nāgārjuna (perhaps c.150250 CE), arguably the most influential scholar within the Mahāyāna tradition. Some of the writings attributed to him made explicit references to Mahāyāna texts, but his philosophy was argued within the parameters set out by the Tripiṭaka sūtras. Nāgārjuna asserted that the nature of the dharmas (hence the enlightenment) to be śūnya (void or empty), bringing together other key Buddhist doctrines, particularly anātman (no-self) and pratītyasamutpāda (dependent origination). His school of thought is known as the Madhyamaka.


          After the end of the Kuṣāṇas, Buddhism flourished in India during the dynasty of the Guptas (4th  6th century). Mahāyāna centres of learning were established, the most important one being the Nālandā University in north-eastern India. Sarvāstivāda teaching, which was criticized by Nāgārjuna, was reformulated by scholars such as Vasubandhu and Asaṅga and were adapted into the Yogācāra (Sanskrit: yoga practice) school. While the Madhyamaka school asserted that there is no ultimately real thing, the Yogācāra school asserts that only the mind is ultimately existent. These two schools of thought, in opposition or synthesis, form the basis of subsequent Mahāyāna theology in the Indo-Tibetan tradition.


          


          Emergence of the Vajrayāna


          There are differing views as to just when Vajrayāna and its tantric practice started. In the Tibetan tradition, it is claimed that the historical Śākyamuni Buddha taught tantra, but as these are esoteric teachings, they were written down long after the Buddha's other teachings. Nālandā University became a centre for the development of Vajrayāna theory and continued as the source of leading-edge Vajrayāna practices up through the 11th century. These practices, scriptures and theory were transmitted to China, Tibet, Indochina and Southeast Asia. China generally received Indian transmission up to the 11th century including tantric practice, while a vast amount of what is considered to be Tibetan Buddhism (Vajrayāna) stems from the late (9th12th century) Nālandā tradition.


          In one of the first major contemporary academic treatises on the subject, Fairfield University professor Ronald M. Davidson argues that the rise of Vajrayana was in part a reaction to the changing political climate in India at the time. With the fall of the Gupta dynasty, in an increasingly fractious political environment, institutional Buddhism had difficulty attracting patronage, and the folk movement led by siddhas became more prominent. After perhaps two hundred years, it had begun to get integrated into the monastic establishment.


          Vajrayana combined and developed a variety of elements, a number of which had already existed for centuries.


          Although it continued to in surrounding countries, over the centuries Buddhism gradually declined in India and it was virtually extinct there by the time of the British conquest.


          


          Southern (Theravāda) Buddhism


          Theravāda ("Doctrine of the Elders", or "Ancient Doctrine") is the oldest surviving Buddhist school. It is relatively conservative, and generally closest to early Buddhism. This school is derived from the Vibhajjavāda grouping which emerged amongst the older Sthavira group at the time of the Third Buddhist Council (c. 250 BCE). This school gradually declined on the Indian subcontinent, but its branch in Sri Lanka and South East Asia continues to survive.


          The Theravada school bases its practice and doctrine exclusively on the Pāli Canon and its commentaries. After being orally transmitted for a few centuries, its scriptures, the Pali Canon, were finally committed to writing in the last century BCE, in Sri Lanka, at what the Theravada usually reckon as the fourth council. It is also one of the first Buddhist schools to commit the complete set of its canon into writing. The Sutta collections and Vinaya texts of the Pāli Canon (and the corresponding texts in other versions of the Tripitaka), are generally considered by modern scholars to be the earliest Buddhist literature, and they are accepted as authentic in every branch of Buddhism.


          Theravāda promotes the concept of Vibhajjavada ( Pali), literally "Teaching of Analysis". This doctrine says that insight must come from the aspirant's experience, critical investigation, and reasoning instead of by blind faith.


          In Theravāda Buddhism, the cause of human existence and suffering is identified as the craving, which carried with it the various defilements. These various defilements are traditionally summed up as greed, hatred and delusion. These defilements are believed to be parasites that have infested the mind and creates suffering and stress. It is believed that in order to be free from suffering and stress these defilements need to be permanently uprooted through internal investigation, analyzing, experiencing, and understanding the true nature of those defilements by using jhana, a technique which is part of the Noble Eightfold Path. It will then lead the meditator to realize the Four Noble Truths, Enlightenment and Nibbana. Nibbana is the ultimate goals of Theravadin.


          Theravāda is primarily practiced today in Sri Lanka, Myanmar, Laos, Thailand, Cambodia as well as small portions of China, Vietnam, Malaysia and Bangladesh. It has a growing presence in Europe and America.


          


          Eastern (East Asian) Buddhism
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          Mahayana ("Great Vehicle") is an inclusive, cosmically-dimensioned faith characterized by the adoption of additional texts. Mahayana Buddhists place emphasis on the Bodhisattva ideal. Mahayana practitioners are less concerned with the traditional early Buddhist emphasis on release from suffering ( dukkha) characteristic of the Arahant, and instead vow to remain in the world to liberate all beings, without exception, from suffering. Mahayana is further typified by a pantheon of quasi-divine Bodhisattvas devoting themselves to personal excellence for the sake of rescuing others from suffering and delivering them into the bliss of Nirvana. The quest of the Bodhisattvas is for ultimate Buddhic knowledge so as to be able to effect the salvation of all humanity (and indeed all living beings, including animals, ghosts and gods).


          The Mahayana branch emphasizes infinite, universal compassion (maha-karuna) or the selfless, ultra-altruistic quest of the Bodhisattva to attain the "Awakened Mind" ( bodhicitta) of Buddhahood so as to have the fullest possible knowledge of how most effectively to lead all sentient beings into Nirvana. Emphasis is also often placed on the notions of Emptiness ( shunyata), perfected spiritual insight ( prajnaparamita) and Buddha-nature (the deathless tathagatagarbha, or Buddhic Essence, inherent in all beings and creatures). The teaching of the tathagatagarbha is said by the Buddha in the tathagatagarbha sutras to constitute the "absolutely final culmination" of his Dharmathe highest presentation of Truth (other sūtras make similar statements about other teachings). This has traditionally been regarded as the highest teaching in East Asian Buddhism. However, in modern China all doctrines are regarded as equally valid. The Mahayana can also on occasion communicate a vision of the Buddha or Dharma which amounts to mysticism and gives expression to a form of mentalist panentheism ( God in Buddhism).


          In addition to the Tripitaka scriptures in the narrower sense, which (within Mahayana) are viewed as valid but only provisional or basic, Mahayana schools recognize all or part of a genre of Mahayana scriptures. Some of these sutras became for Mahayanists a manifestation of the Buddha himself, and faith in and veneration of those texts are stated in some sutras (e.g. the Lotus Sutra and the Mahaparinirvana Sutra) to lay the foundations for the later attainment of Buddhahood itself.


          Mahayana Buddhism shows a great deal of doctrinal variation and development over time, and even more variation in terms of practice. While there is much agreement on general principles, there is disagreement over which texts are more authoritative.


          Native Eastern Buddhism is practiced today in China, Japan, Korea, Singapore, parts of Russia and most of Vietnam. The Buddhism practiced in Tibet, the Himalayan regions, and Mongolia is also Mahayana in origin, but will be discussed below under the heading of Northern Buddhism. There are a variety of strands in Eastern Buddhism, which in most of this area are fused into a single unified form of Buddhism. However, in Japan they form separate denominations. The five major ones are the following.


          
            	Nichiren, peculiar to Japan


            	Pure Land


            	Shingon, a form of Vajrayana


            	Tendai


            	Chan/Zen

          


          There are estimated to be around 100 million Chinese Buddhists. Pure Land Buddhism is the most popular form in China, particularly among the laity. In the first half of the twentieth century, most Chinese monks practised Pure Land, some combining it with Chan (Zen); Chan survived into the 20th century in a small number of monasteries, but died out in mainland China after the communist takeover. In Taiwan Chan meditation is popular, but most Buddhists follow Pure Land. Nearly all Chinese Buddhists accept that the chances of attaining sufficient enlightenment by one's own efforts are very slim, so that Pure Land practice is essential as an "insurance policy" even if one practises something else.


          There are estimated to be about 40 million Buddhists in Vietnam. The Buddhism of monks and educated lay people is mainly Thien (Zen), with elements of Pure Land and tantra, but that of most ordinary Buddhists has little or no Thien element, being mainly Pure Land. In Korea, nearly all Buddhists belong to the Chogye school, which is officially Son (Zen), but with substantial elements from other traditions. In Japan, the numbers of adherents are estimated as follows:


          
            	Pure Land 17.7m


            	mainstream Nichiren 13m (excluding radical groups like Soka Gakkai/Nichiren Shoshu, which are not always counted as Buddhist)


            	Zen 13m


            	Shingon 11.9m


            	Tendai 2.9m

          


          Ch'an (Chinese) or Zen (Japanese) Buddhism (whose name is derived from the Sanskrit term, dhyana - "meditation") is a form of Buddhism that became strong in China and Japan and that lays special emphasis on meditation. Charles S. Prebish writes (in his Historical Dictionary of Buddhism, Sri Satguru Publications, Delhi, 1993, p. 287): "Although a variety of Zen 'schools' developed in Japan, they all emphasize Zen as a teaching that does not depend on sacred texts, that provides the potential for direct realization, that the realization attained is none other than the Buddha nature possessed by each sentient being ...". Zen places less emphasis on scriptures than some other forms of Buddhism and prefers to focus on direct spiritual breakthroughs to Truth. Zen Buddhism is divided into two main schools: Rinzai and Soto, the former greatly favouring the use in meditation of the koan (meditative riddle or puzzle) as a device for spiritual break-through, and the latter (while certainly employing koans) focussing more on shikantaza or "just sitting". Prebish comments (op. cit., p. 244): "It presumes that sitting in meditation itself (i.e. zazen) is an expression of Buddha nature." The method is to detach the mind from conceptual modes of thinking and perceive Reality directly. Speaking of Zen in general, Buddhist scholar Stephen Hodge writes (Zen Masterclass, Godsfield Press, 2002, pp. 1213): "... practitioners of Zen believe that Enlightenment, the awakening of the Buddha-mind or Buddha-nature, is our natural state, but has been covered over by layers of negative emotions and distorted thoughts. According to this view, Enlightenment is not something that we must acquire a bit at a time, but a state that can occur instantly when we cut through the dense veil of mental and emotional obscurations." Zen Buddhist teaching is often full of paradox, in order to loosen the grip of the ego and to facilitate the penetration into the realm of the True Self or Formless Self, which is equated with the Buddha himself (Critical Sermons on the Zen Tradition, Hisamatsu Shin'ichi, Palgrave Macmillan, New York, 2002, passim). Commenting on Rinzai Zen and its Chinese founder, Linji, Hisamatsu states: "Linji indicates our true way of being in such direct expressions as 'True Person' and 'True Self'. It is independent of words or letters and transmitted apart from scriptural teaching. Buddhism doesn't really need scriptures. It is just our direct awakening to Self ..." (Hisamatsu, op. cit., p. 46). Nevertheless, Zen does not neglect the scriptures.


          The above method of self-exertion or "self-power" - without reliance on an external force or being - stands in contrast to another major form of Buddhism, "Pure Land", which is characterised by utmost trust in the salvific "other-power" of Amida Buddha. Pure Land Buddhism is a very widespread and perhaps the most faith-orientated manifestation of Buddhism and centres upon the conviction that faith in Amitabha Buddha and/or the chanting of homage to his name will provide the spiritual energy that will liberate one at death into the "happy land" (sukhavati) or "pure land" of Amitabha (called Amida in Japanese) Buddha . This Buddhic realm is variously construed as a foretaste of Nirvana, or as essentially Nirvana itself. The great vow of Amitabha Buddha to rescue all beings from samsaric suffering is viewed within Pure Land Buddhism as universally efficacious, if only people will have faith in the power of that limitless great Vow, or will utter the liberational chant of Amida's name.


          


          Northern (Tibetan) Buddhism
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          Though thoroughly based upon Mahāyāna, Tibeto-Mongolian Buddhism is sometimes characterized as Vajrayāna or "Diamond Vehicle" (also referred to as Mantrayāna, Tantrayāna, Tantric Buddhism, or esoteric Buddhism). It therefore accepts all the basic concepts of Mahāyāna, but also includes a vast array of spiritual and physical techniques designed to enhance Buddhist practice. One component of the Vajrayāna is harnessing psycho-physical energy as a means of developing profoundly powerful states of concentration and awareness. These profound states are in turn to be used as an efficient path to Buddhahood. Using these techniques, it is claimed that a practitioner can achieve Buddhahood in one lifetime, or even as little as three years. In addition to the Mahāyāna scriptures, Vajrayāna Buddhists recognise a large body of Buddhist Tantras, some of which are also included in Chinese and Japanese collections of Buddhist literature, and versions of a few even in the Pali Canon.


          


          Buddhism today


          Buddhism had become virtually extinct in India, and although it continued to exist in surrounding countries, its influence was no longer expanding. It is now again gaining strength. While estimates of the number of Buddhist followers range from 230 to 500 million worldwide, most estimates are in the region of 350 million. Most scholars classify similar numbers of people under a category they call variously Chinese (folk/traditional) religion, which is an amalgam of various traditions, including Buddhism. Furthermore, estimates are totally uncertain and in dispute:


          
            	because of difficulties in defining who counts as a Buddhist;


            	because of adherents of Eastern religions such as Buddhism, Taoism, Confucianism, Shinto and traditional religions or Shamanism, animism often have beliefs comprised of a mix of religious ideas;


            	because of it was difficult to estimate accurately the number of Buddhists because they did not have congregational memberships and often did not participate in public ceremonies;


            	because of uncertainties in the situation for several countries; most notably China, Vietnam and North Korea.

          


          According to one analysis, Buddhism is the fourth-largest religion in the world behind Christianity, Islam, and Hinduism. The monks' order ( Sangha), which began during the lifetime of the Buddha in India, is among the oldest organizations on earth.
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            	Theravāda Buddhism, using Pāli as its scriptural language, is the dominant form of Buddhism in Cambodia, Laos, Thailand, Sri Lanka, and Burma. Also the Dalit Buddhist movement in India (inspired by B. R. Ambedkar) practices Theravada.


            	East Asian forms of Mahayana Buddhism that use scriptures in Chinese are dominant in most of China, Japan, Korea, Taiwan, Singapore and Vietnam as well as within Chinese and Japanese communities within Indochina, Southeast Asia and the West.


            	Tibetan Buddhism, using the Tibetan language, is found in Tibet, and the surrounding areas in India, Bhutan, Mongolia, Nepal, and the Russian Federation.


            	Most Buddhist groups in the West are at least nominally affiliated to some eastern tradition listed above. An exception is the Friends of the Western Buddhist Order, though they can be considered Mahayanist in a broad sense.

          


          According to a website specializing in religious statistics, the numbers of adherents of the three main traditions listed above are about 124, 185 and 20 million, respectively.


          At the present time, the teachings of all three branches of Buddhism have spread throughout the world, and Buddhist texts are increasingly translated into local languages. While, in the West, Buddhism is often seen as exotic and progressive, in the East, Buddhism is regarded as familiar and part of the establishment. Buddhists in Asia are frequently well organized and well funded. In a number of countries, it is recognized as an official religion and receives state support. In the West, Buddhism is recognized as one of the growing spiritual influences. (See also: Buddhism in the West)


          


          Main Beliefs


          Other teachings can be found in the sections above on history of Indian Buddhism and the main traditions, and also in separate articles on Buddhist devotion, Nichiren Buddhism, Shingon. (Also, Falun Gong is classified sometimes as a form of Buddhism, sometimes as a form of Chinese religion).


          In Theravada Buddhism, any person who has awakened from the "sleep of ignorance" (by directly realizing the true nature of reality), without instruction, and who has reached the end of the compulsive cycle of rebirths (as human, animal, ghost, etc.) after numerous lifetimes of spiritual striving, and who teaches this Path to Awakening to others is called a Buddha, while those who achieve realisations but do not teach others are called paccekabuddhas. All traditional Buddhists agree that Shakyamuni or Gotama Buddha was not the only Buddha: it is generally taught that there have been many past Buddhas and that there will be future Buddhas too. If a person achieves this awakening, he or she is called an arahant. Siddhartha Gautama, the Buddha, is thus only one among other buddhas before or after him. His teachings are oriented toward the attainment of this kind of awakening, also called liberation, or Nirvana.


          One of the teachings ascribed to the Buddha regarding the holy life and the goal of liberation is constituted by the "The Four Noble Truths", which focus on dukkha, a term that refers to suffering or the unhappiness ultimately characteristic of unawakened, worldly life. According to the interpretation of earlier Western scholars, followed by many modern Theravadins, the Four Noble Truths regarding suffering state what is its nature, its cause, its cessation, and the way leading to its cessation. This way to the cessation of suffering is called "The Noble Eightfold Path". However, according to at least some recent scholars, the so-called truths are not statements at all, but "things": suffering and the rest.


          Numerous distinct groups have developed since the passing of the Buddha, with diverse teachings that vary widely in practice, philosophical emphasis, and culture. Few valid generalizations are possible about all Buddhists.


          


          Bodhi
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          Bodhi ( Pāli and Sanskrit (बॊधि), lit. awakening) is a term applied in Theravada Buddhism to the experience of Awakening of Arahants, including Buddhas. When used in a generic sense, a buddha is generally considered to be a person who discovers the true nature of reality through (lifetimes of) spiritual cultivation, investigation of the various religious practices of his time, and meditation. This transformational discovery is called Bodhi, which literally means "awakening", but is more commonly called "enlightenment".


          In Early Buddhism, Bodhi carries a meaning synonymous to Nirvana, using only some different similies to describe the experience, which implied the extinction of raga (greed), dosa (hate) and moha (delusion). In the later school of Mahayana Buddhism, the status of nirvana was downgraded, coming to refer only to the extinction of greed and hate, implying that delusion was still present in one who attained Nirvana, and that one needed the additional and higher attainment of Bodhi to eradicate delusion. The result is that according to Mahayana Buddhism, the Arahant attains Nirvana but not Bodhi, thus still being subject to delusion, while the Buddha attains Bodhi. In Theravada Buddhism, Bodhi and Nirvana carry the same meaning, that of being freed from craving, hate and delusion. The Arahant, according to Theravada doctrine, has thus overcome greed, hatred, and delusion, attaining Bodhi. In Theravada Buddhism, the extinction of only greed (in relation to the sense sphere) and hatred, while a residue of delusion remains, is called Anagami.


          Bodhi is attained when the Four Noble Truths are fully grasped, and all karma has reached cessation. Although the earliest sources do not have any mention of Paramitas, the later traditions of Theravada and Mahayana state that one also needs to fulfill the pāramitās. After attainment of Bodhi, it is believed one is freed from the compulsive cycle of saṃsāra: birth, suffering, death and rebirth, and attains the "highest happiness" (Nirvana, as described in the Dhammapada). Belief in self ( ātmān, Pāli attā) has also been extinguished as part of the eradication of delusion, and Bodhi thus implies understanding of anattā (Sanskrit: Anatman).


          Some Mahayana sources contain the idea that a bodhisattva, which in other Mahayana sources is someone on the path to Buddhahood, deliberately refrains from becoming a Buddha in order to help others.


          According to a saying in one of the Mahayana sutras, if a person does not aim for Bodhi, one lives one's life like a preoccupied child playing with toys in a house that is burning to the ground.


          


          Middle Way


          An important guiding principle of Buddhist practice is the Middle Way which was said to have been discovered by the Buddha prior to his enlightenment ( bodhi). The Middle Way or Middle Path has several definitions:


          
            	It is often described as the practice of non-extremism; a path of moderation away from the extremes of self-indulgence and opposing self-mortification.


            	It also refers to taking a middle ground between certain metaphysical views, e.g. that things ultimately either exist or do not exist.


            	An explanation of the state of nirvana and perfect enlightenment where all dualities fuse and cease to exist as separate entities (see Seongcheol).

          


          


          Refuge in the Three Jewels
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          Traditionally, the first step in most forms of Buddhism requires taking refuge, as the foundation of one's religious practice, in Buddhism's Three Jewels (Sanskrit: त्रिरत्न Triratna or रत्नत्रय Ratna-traya, Pali: Tiratana). The practice of taking refuge on behalf of young or even unborn children is mentioned in the Majjhima Nikaya, recognized by most scholars as an early text (cf Infant baptism). Tibetan Buddhism sometimes adds a fourth refuge, in the lama. The person who chooses the bodhisattva path makes a vow/pledge. This is considered the ultimate expression of compassion in Buddhism.


          The Three Jewels are:


          
            	The Buddha (i.e.,Awakened One). This is a title for those who attained Awakening similar to the Buddha and helped others to attain it. See also the Tathāgata and Śākyamuni Buddha. The Buddha could also be represented as the wisdom that understands Dharma, and in this regard the Buddha represents the perfect wisdom that sees reality in its true form.


            	The Dharma: The teachings or law as expounded by the Buddha. Dharma also means the law of nature based on behaviour of a person and its consequences to be experienced (action and reaction). It can also (especially in Mahayana Buddhism) connote the ultimate and sustaining Reality which is inseverable from the Buddha.


            	The Sangha: This term literally means "group" or "congregation," but when it is used in Buddhist teaching the word refers to one of two very specific kinds of groups: either the community of Buddhist monastics (bhikkhus and bhikkhunis), or the community of people who have attained at least the first stage of Awakening (Sotapanna ( pali)one who has entered the stream to enlightenment). According to some modern Buddhists, it also consists of laymen and laywomen, the caretakers of the monks, those who have accepted parts of the monastic code but who have not been ordained as monks or nuns.

          


          According to the scriptures, The Buddha presented himself as a model, however, he did not ask his followers simply to have faith (Sanskrit श्रद्धा śraddhā, Pāli saddhā) in his example of a human who escaped the pain and danger of existence. In addition, he encouraged them to put his teachings to the test and accept what they could verify on their own, provided that this was also "praised by the wise" (see Kalama Sutta). The Dharma, i.e. the teaching of the Buddha, offers a refuge by providing guidelines for the alleviation of suffering and the attainment of enlightenment. The Saṅgha (Buddhist Order of monks) is considered to provide a refuge by preserving the authentic teachings of the Buddha and providing further examples that the truth of the Buddha's teachings is attainable.


          In the Mahayana, the Buddha tends not to be viewed as merely human, but as the earthly projection of a beginningless and endless, omnipresent being (see Dharmakaya) beyond the range and reach of thought. Moreover, in certain Mahayana sutras, the Buddha, Dharma and Sangha are viewed essentially as One: all three are seen as the eternal Buddha himself.


          Many Buddhists believe that there is no otherworldly salvation from one's karma. The suffering caused by the karmic effects of previous thoughts, words and deeds can be alleviated by following the Noble Eightfold Path, although the Buddha of some Mahayana sutras, such as the Lotus Sutra, the Angulimaliya Sutra and the Nirvana Sutra, also teaches that powerful sutras such as the above-named can, through the very act of their being heard or recited, wholly expunge great swathes of negative karma.


          


          The Four Noble Truths


          According to the Macmillan Encyclopedia of Buddhism (2004), these are


          
            	"the noble truth that is suffering"


            	"the noble truth that is the arising of suffering"


            	"the noble truth that is the end of suffering"


            	"the noble truth that is the way leading to the end of suffering"

          


          According to the scriptures, the Four Noble Truths were among the topics of the first sermon given by the Buddha after his enlightenment, which was given to the five ascetics with whom he had practised austerities. The Four Noble Truths were originally spoken by the Buddha not in the form of a religious or philosophical text, but in the manner of a medical diagnosis and remedial prescription in a style that was common at that time. The early teaching and the traditional understanding in the Theravada is that these are an advanced teaching for those who are ready for them. The Mahayana position is that they are a preliminary teaching for people not yet ready for the higher and more expansive Mahayana teachings. They are little known in the Far East.


          


          The Noble Eightfold Path
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          The Noble Eightfold Path is the way to the cessation of suffering, the fourth part of the Four Noble Truths. In the early sources (the four main Nikayas) it is not generally taught to laymen, and it is little known in the Far East. This is divided into three sections: Śīla (which concerns wholesome physical actions), Samadhi (which concerns the meditative concentration of the mind) and Prajā (which concerns spiritual insight into the true nature of all things).


          Śīla is moralityabstaining from unwholesome deeds of body and speech. Within the division of sila are three parts of the Noble Eightfold Path:


          
            	Right SpeechOne speaks in a non hurtful, not exaggerated, truthful way (samyag-vāc, sammā-vācā)


            	Right ActionsWholesome action, avoiding action that would do harm (samyak-karmānta, sammā-kammanta)


            	Right LivelihoodOne's way of livelihood does not harm in any way oneself or others; directly or indirectly (samyag-ājīva, sammā-ājīva)

          


          Samadhi is developing mastery over ones own mind. Within this division are another three parts of the Noble Eightfold Path:


          
            	Right Effort/ExerciseOne makes an effort to improve (samyag-vyāyāma, sammā-vāyāma)


            	Right Mindfulness/AwarenessMental ability to see things for what they are with clear consciousness (samyak-smṛti, sammā-sati)


            	Right Concentration/MeditationBeing aware of the present reality within oneself, without any craving or aversion. (samyak-samādhi, sammā-samādhi)

          


          Prajā is the wisdom which purifies the mind. Within this division fall two more parts of the Noble Eightfold Path:


          
            	Right UnderstandingUnderstanding reality as it is, not just as it appears to be. (samyag-dṛṣṭi, sammā-diṭṭhi)


            	Right ThoughtsChange in the pattern of thinking. (samyak-saṃkalpa, sammā-saṅkappa)

          


          The word samyak means "perfect". There are a number of ways to interpret the Eightfold Path. On one hand, the Eightfold Path is spoken of as being a progressive series of stages through which the practitioner moves, the culmination of one leading to the beginning of another, whereas others see the states of the 'Path' as requiring simultaneous development. It is also common to categorize the Eightfold Path into prajā (Pāli paā, wisdom), śīla (Pāli sīla, virtuous behaviour) and samādhi (concentration).


          [bookmark: .C5.9A.C4.ABla:_.28Moral_cultivation_and_the_precepts.29]


          Śīla: (Moral cultivation and the precepts)


          Śīla (Sanskrit) or sīla ( Pāli) is usually translated into English as "virtuous behaviour", "morality", "ethics" or "precept". It is an action committed through the body, speech, or mind, and involves an intentional effort. It is one of the three practices (sila, samadhi, and panya) and the second pāramitā. It refers to moral purity of thought, word, and deed. The four conditions of śīla are chastity, calmness, quiet, and extinguishment.


          Śīla is the foundation of Samadhi/Bhāvana (Meditative cultivation) or mind cultivation. Keeping the precepts promotes not only the peace of mind of the cultivator, which is internally, but also peace in the community, which is externally. According to the Law of Kamma, keeping the precepts are meritorious and it acts as causes which would bring about peaceful and happy effects. Keeping these precepts keeps the cultivator from rebirth in the four woeful realms of existence.


          Śīla refers to overall (principles of) ethical behaviour. There are several levels of sila, which correspond to 'basic morality' ( five precepts), 'basic morality with asceticism' ( eight precepts), 'novice monkhood' ( ten precepts) and 'monkhood' (Vinaya or Patimokkha). Lay people generally undertake to live by the five precepts which are common to all Buddhist schools. If they wish, they can choose to undertake the eight precepts, which have some additional precepts of basic asceticism.


          The five precepts are not given in the form of commands such as "thou shalt not ...", but are training rules in order to live a better life in which one is happy, without worries, and can meditate well.


          
            	1. To refrain from taking life. (non-violence towards sentient life forms)


            	2. To refrain from taking that which is not given. (not committing theft)


            	3. To refrain from sensual (sexual) misconduct.


            	4. To refrain from lying. (speaking truth always)


            	5. To refrain from intoxicants which lead to loss of mindfulness. (refrain from using drugs or alcohol)

          


          In the eight precepts, the third precept on sexual misconduct is made more strict, and becomes a precept of celibacy.


          The three additional rules of the eight precepts are:


          
            	6. To refrain from eating at the wrong time. (only eat from sunrise to noon)


            	7. To refrain from dancing, using jewelry, going to shows, etc.


            	8. To refrain from using a high, luxurious bed.

          


          Vinaya is the specific moral code for monks and nuns. It includes the Patimokkha, a set of 227 rules for monks in the Theravadin recension. The precise content of the vinayapitaka (scriptures on Vinaya) differ slightly according to different schools, and different schools or subschools set different standards for the degree of adherence to Vinaya. Novice-monks use the ten precepts, which are the basic precepts for monastics.


          In Eastern Buddhism, there is also a distinctive Vinaya and ethics contained within the Mahayana Brahmajala Sutra (not to be confused with the Pali text of that name) for Bodhisattvas, where, for example, the eating of meat is frowned upon and vegetarianism is actively encouraged (see vegetarianism in Buddhism). In Japan, this has almost completely displaced the monastic vinaya, and allows clergy to marry.


          


          Samādhi/Bhāvanā (Meditative cultivation)


          In the language of the Noble Eightfold Path, samyaksamādhi is "right concentration". The primary means of cultivating samādhi is meditation. According to Theravada Buddhism the Buddha taught two types of meditation, viz. samatha meditation (Sanskrit: śamatha) and vipassanā meditation (Sanskrit: vipaśyanā). In Chinese Buddhism, these exist (translated chih kuan), but Chan (Zen) meditation is more popular. Throughout most of Buddhist history before modern times, serious meditation by lay people has been unusual. Upon development of samādhi, one's mind becomes purified of defilement, calm, tranquil, and luminous.


          Once the meditator achieves a strong and powerful concentration ( jhāna, Sanskrit ध्यान dhyāna), his mind is ready to penetrate and gain insight ( vipassanā) into the ultimate nature of reality, eventually obtaining release from all suffering. The cultivation of mindfulness is essential to mental concentration, which is needed to achieve insight.


          Samatha Meditation starts from being mindful of an object or idea, which is expanded to one's body, mind and entire surroundings, leading to a state of total concentration and tranquility (jhāna) There are many variations in the style of meditation, from sitting cross-legged or kneeling to chanting or walking. The most common method of meditation is to concentrate on one's breath, because this practice can lead to both samatha and vipassana.


          In Buddhist practice, it is said that while samatha meditation can calm the mind, only vipassanā meditation can reveal how the mind was disturbed to start with, which is what leads to jāna (Pāli āṇa knowledge), prajā (Pāli paā pure understanding) and thus can lead to nirvāṇa (Pāli nibbāna). When one is in jāna, all defilements are suppressed temporarily. Only prajā or vipassana eradicates the defilements completely. Jhanas are also resting states which arahants abide in order to rest.


          


          Prajā (Wisdom)


          Prajā (Sanskrit) or paā ( Pāli) means wisdom that is based on a realization of dependent origination, The Four Noble Truths and the three marks of existence. Prajā is the wisdom that is able to extinguish afflictions and bring about bodhi. It is spoken of as the principal means, by its enlightenment, of attaining nirvāṇa, through its revelation of the true nature of all things as dukkha (unsatisfactory), anicca (impermanence) and anatta (devoid of self). Prajā is also listed as the sixth of the six pāramitās of the Mahayana.


          Initially, prajā is attained at a conceptual level by means of listening to sermons (dharma talks), reading, studying and sometimes reciting Buddhist texts and engaging in discourse.


          Once the conceptual understanding is attained, it is applied to daily life so that each Buddhist can verify the truth of the Buddha's teaching at a practical level. It should be noted that one could theoretically attain nirvana at any point of practice, while listening to a sermon, while conducting business of daily life or while in meditation.


          


          Buddhism and intellectualism


          According to the scriptures, in his lifetime, the Buddha refused to answer several metaphysical questions. On issues such as whether the world is eternal or non-eternal, finite or infinite, unity or separation of the body and the self, complete inexistence of a person after nirvana and then death etc, the Buddha had remained silent. One explanation for this is that such questions distract from practical activity for realizing enlightenment. Another is that such questions assume the reality of world/self/person.


          In the Pali Canon and numerous Mahayana sutras and Tantras, the Buddha stresses that Dharma (Truth) cannot truly be understood with the ordinary rational mind or logic: Reality transcends all worldly concepts. The "prajna-paramita" sutras have this as one of their major themes. What is urged is study, mental and moral self-cultivation, faith in and veneration of the sutras, which are as fingers pointing to the moon of Truth, but then to let go of ratiocination and to experience direct entry into Liberation itself.


          The Buddha in the self-styled "Uttara-Tantra", the Mahaparinirvana Sutra (a Mahayana scripture), insists that, while pondering upon Dharma is vital, one must then relinquish fixation on words and letters, as these are utterly divorced from Liberation and the Buddha. The Tantra entitled the "All-Creating King" ( Kunjed Gyalpo Tantra, a scripture of the Nyingma school of Tibetan Buddhism) also emphasises how Buddhist Truth lies beyond the range of thought and is ultimately mysterious. The Supreme Buddha, Samantabhadra, states there: "The mind of perfect purity ... is beyond thinking and inexplicable ...." Also later, the famous Indian Buddhist yogi and teacher mahasiddha Tilopa discouraged any intellectual activity in his 6 words of advice.


          Most Buddhists agree that, to a greater or lesser extent, words are inadequate to describe the goal; schools differ radically on the usefulness of words in the path to that goal.


          Buddhist scholars have produced a prodigious quantity of intellectual theories, philosophies and world view concepts. See e.g. Abhidharma, Buddhist philosophy and Reality in Buddhism. Some schools of Buddhism discourage doctrinal study, but most regard it as having a place, at least for some people at some stages.


          Mahayana often adopts a pragmatic concept of truth: doctrines are "true" in the sense of being spiritually beneficial. In modern Chinese Buddhism, all doctrinal traditions are regarded as equally valid.


          


          Divisions


          The most frequently used classification of present-day Buddhism among scholars divides present-day adherents into the following three traditions or geographical or cultural areas: Theravada, East Asian Buddhism and Tibetan Buddhism.


          An alternative scheme used by some scholars has two divisions, Theravada and Mahayana. In this classification, Mahayana includes both East Asian and Tibetan Buddhism. This scheme is the one ordinarily used in the English language. Some scholars use other schemes. Buddhists themselves have a variety of other schemes.
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          Buddhist scriptures and other texts exist in great variety. Different schools of Buddhism place varying levels of value on learning the various texts. Some schools venerate certain texts as religious objects in themselves, while others take a more scholastic approach. The Buddhist canons of scripture are known in Sanskrit as the Tripitaka and in Pāli as the Tipitaka. These terms literally mean "three baskets" and refer to the three main divisions of the canon, which are:


          
            	The Vinaya Pitaka, containing disciplinary rules for the Sanghas of Buddhist monks and nuns, as well as a range of other texts including explanations of why and how rules were instituted, supporting material, and doctrinal clarification.


            	The Sūtra Pitaka (Pāli: Sutta Pitaka), contains discourses ascribed to the Buddha.


            	The Abhidharma Pitaka (Pāli: Abhidhamma Pitaka) contains material often described as systematic expositions of the Buddha's teachings.

          


          According to the scriptures, soon after the death of the Buddha, the first Buddhist council was held; a monk named Mahākāśyapa (Pāli: Mahākassapa) presided. The goal of the council was to record the Buddha's sayings sūtras (Sanskrit) or suttas (Pāli)and codify monastic rules (Vinaya). Ānanda, the Buddha's personal attendant, was called upon to recite the discourses of the Buddha, and according to some sources the abhidhamma, and Upāli, another disciple, recited the rules of the Vinaya. These became the basis of the Tripitaka. However, this record was initially transmitted orally in form of chanting, and was committed to text in a much later period. Both the sūtras and the Vinaya of every Buddhist school contain a wide variety of elements including discourses on the Dharma, commentaries on other teachings, cosmological and cosmogonical texts, stories of the Buddha's previous lives, and lists relating to various subjects.


          The Theravāda and other early Buddhist Schools traditionally believe that the texts of their canon contain the actual words of the Buddha. The Theravāda canon, also known as the Pāli Canon after the language it was written in, contains some four million words. Other texts, such as the Mahāyāna sūtras, are also considered by some to be the word of the Buddha, but supposedly were transmitted in secret, or via lineages of mythical beings (such as the nāgas), or came directly from other Buddhas or bodhisattvas. Approximately six hundred Mahāyāna sutras have survived in Sanskrit or in Chinese or Tibetan translations. In addition, East Asian Buddhism recognizes some sutras regarded by scholars as of Chinese origin.


          The followers of Theravāda Buddhism take the scriptures known as the Pāli Canon as definitive and authoritative, while the followers of Mahāyāna Buddhism base their faith and philosophy primarily on the Mahāyāna sūtras and their own versions of the Vinaya. The Pāli sutras, along with other, closely-related scriptures, are known to the other schools as the āgamas.


          Whereas the Theravādins adhere solely to the Pali canon and its commentaries, the adherents of Mahāyāna accept both the agamas and the Mahāyāna sūtras as authentic, valid teachings of the Buddha, designed for different types of persons and different levels of spiritual penetration. For the Theravādins, however, the Mahayana sūtras are works of poetic fiction, not the words of the Buddha himself. The Theravadins are confident that the Pali canon represents the full and final statement by the Buddha of his Dhammaand nothing more is truly needed beyond that. Anything added which claims to be the word of the Buddha and yet is not found in the Canon or its commentaries is treated with extreme caution if not outright rejection by Theravada.
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          For the Mahāyānists, in contrast, the āgamas do indeed contain basic, foundational, and, therefore, relatively weighty pronouncements of the Buddha. From the Mahayana standpoint the Mahāyāna sutras articulate the Buddha's higher, more advanced and deeper doctrines, reserved for those who follow the bodhisattva path. That path is explained as being built upon the motivation to liberate all living beings from unhappiness. Hence the name Mahāyāna (lit., the Great Vehicle), which expresses availability both to the general masses of sentient beings and those who are more developed. The theme of greatness can be seen in many elements of Mahayana Buddhism, from the length of some of the Mahayana sutras and the vastness of the Bodhisattva vow, which strives for all future time to help free all other persons and creatures from pain), to the (in some sutras and Tantras) final attainment of the Buddha's "Great Self" (mahatman) in the sphere of "Great Nirvana" (mahanirvana). For Theravadins and many scholars, including A.K. Warder, however, the self-proclaimed "greatness" of the Mahayana Sutras does not make them a true account of the life and teachings of Gautama Buddha.


          Unlike many religions, Buddhism has no single central text that is universally referred to by all traditions. However, some scholars have referred to the Vinaya Pitaka and the first four Nikayas of the Sutta Pitaka as the common core of all Buddhist traditions. However, this could be considered misleading, as Mahāyāna considers these merely a preliminary, and not a core, teaching, the Tibetan Buddhists have not even translated most of the āgamas, though theoretically they recognize them, and they play no part in the religious life of either clergy or laity in China and Japan. The size and complexity of the Buddhist canons have been seen by some (including Buddhist social reformer Babasaheb Ambedkar) as presenting barriers to the wider understanding of Buddhist philosophy.


          Over the years, various attempts have been made to synthesize a single Buddhist text that can encompass all of the major principles of Buddhism. In the Theravada tradition, condensed 'study texts' were created that combined popular or influential scriptures into single volumes that could be studied by novice monks. Later in Sri Lanka, the Dhammapada was championed as a unifying scripture.


          Dwight Goddard collected a sample of Buddhist scriptures, with the emphasis on Zen, along with other classics of Eastern philosophy, such as the Tao Te Ching, into his ' Buddhist Bible' in the 1920s. More recently, Dr. Babasaheb Ambedkar attempted to create a single, combined document of Buddhist principles in "The Buddha and His Dhamma". Other such efforts have persisted to present day, but currently there is no single text that represents all Buddhist traditions.


          


          Buddhist symbols


          The eight auspicious symbols of Mahayana and Vajrayana are:


          
            	the Conch Shell


            	the Dharma wheel


            	the Endless Knot


            	the Golden Fish


            	the Lotus flower


            	the Treasure Vase


            	the Parasol (Umbrella)


            	the Victory Banner

          


          


          Comparative study


          Buddhism is a fertile ground for comparative studies with different beliefs, philosophy, science, history, and various other aspects of Buddhism. In term of doctrine, dependent origination is, according to some, Buddhism's primary contribution to metaphysics. This has wide-ranging implication in terms of theology, philosophy, and science. On the other hand, Buddhist emphasis on the Middle way not only provides a unique guideline for ethics but it has also allowed Buddhism to peacefully coexist with various local beliefs, customs, and institutions in adopted countries for most of its history.


          List of Buddhism related topics in comparative studies


          
            	Buddhism and Christianity


            	Buddhism and Eastern teaching (Buddhism and East Asian teaching)


            	Buddhism and Hinduism


            	Buddhism and Jainism* God in Buddhism (Buddhism, mysticism, and monotheism)


            	Buddhism and psychology


            	Buddhism and science (Buddhism and science)


            	Buddhist Ethics (Buddhism and ethics)


            	Buddhist philosophy (Buddhism and Western philosophy)

          


          
            	Buddhism and Thelema
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        Buddhist art


        
          

          Buddhist art originated on the Indian subcontinent following the historical life of Gautama Buddha, 6th to 5th century BCE, and thereafter evolved by contact with other cultures as it spread throughout Asia and the world.


          Early Buddhist art, followed the Indian aniconic tradition which avoids direct representation of the human figure. Around the 1st century CE an iconic period emerged lasting to this day which represents the Buddha in human form.


          Buddhist art followed believers as the dharma spread, adapted, and evolved in each new host country. It developed to the north through Central Asia and into Eastern Asia to form the Northern branch of Buddhist art, and to the east as far as Southeast Asia to form the Southern branch of Buddhist art. In India, Buddhist art flourished and even influenced the development of Hindu art, until Buddhism nearly disappeared in India around the 10th century due in part to the vigorous expansion of Islam alongside Hinduism.


          


          Aniconic phase (5th century - 1st century BCE)


          During the 2nd to 1st century BCE, sculptures became more explicit, representing episodes of the Buddhas life and teachings. These took the form of votive tablets or friezes, usually in relation to the decoration of stupas. Although India had a long sculptural tradition and a mastery of rich iconography, the Buddha was never represented in human form, but only through some of his symbols.


          This reluctance towards anthropomorphic representations of the Buddha, and the sophisticated development of aniconic symbols to avoid it (even in narrative scene where other human figures would appear), seems to be connected to one of the Buddhas sayings, reported in the Dighanikaya, that disfavored representations of himself after the extinction of his body. This tendency remained as late as the 2nd century CE in the southern parts of India, in the art of the Amaravati school (see: Mara's assault on the Buddha). It has been argued that earlier anthropomorphic representations of the Buddha may have been made of wood and may have perished since then. However, no related archaeological evidence has been found.


          


          Iconic phase (1st century CE  present)


          
            [image: Greco-Buddhist head of Buddha, stucco, Hadda Afghanistan, 1st-2nd century CE.]

            
              Greco-Buddhist head of Buddha, stucco, Hadda Afghanistan, 1st-2nd century CE.
            

          


          Anthropomorphic representations of the Buddha started to emerge from the 1st century CE in northern India. The two main centers of creation have been identified as Gandhara in todays Punjab, in Pakistan, and the region of Mathura, in central northern India.


          The art of Gandhara benefited from centuries of interaction with Greek culture since the conquests of Alexander the Great in 332 BCE and the subsequent establishment of the Greco-Bactrian and Indo-Greek Kingdoms, leading to the development of Greco-Buddhist art. Gandharan Buddhist sculpture displays Greek artistic influence, and it has been suggested that the concept of the man-god was essentially inspired by Greek mythological culture. Artistically, the Gandharan school of sculpture is said to have contributed wavy hair, drapery covering both shoulders, shoes and sandals, acanthus leaf decorations, etc.


          The art of Mathura tends to be based on a strong Indian tradition, exemplified by the anthropomorphic representation of divinities such as the Yaksas, although in a style rather archaic compared to the later representations of the Buddha. The Mathuran school contributed clothes covering the left shoulder of thin muslin, the wheel on the palm, the lotus seat, etc.


          Mathura and Gandhara also strongly influenced each other. During their artistic florescence, the two regions were even united politically under the Kushans, both being capitals of the empire. It is still a matter of debate whether the anthropomorphic representations of Buddha was essentially a result of a local evolution of Buddhist art at Mathura, or a consequence of Greek cultural influence in Gandhara through the Greco-Buddhist syncretism.
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              Representation of the Buddha in the Greco-Buddhist art of Gandhara, 1st century CE.
            

          


          This iconic art was characterized from the start by a realistic idealism, combining realistic human features, proportions, attitudes and attributes, together with a sense of perfection and serenity reaching to the divine. This expression of the Buddha as a both a man and a god became the iconographic canon for subsequent Buddhist art.


          Buddhist art continued to develop in India for a few more centuries. The pink sandstone sculptures of Mathura evolved during the Gupta period (4th to 6th century) to reach a very high fineness of execution and delicacy in the modeling. The art of the Gupta school was extremely influential almost everywhere in the rest of Asia. By the 10th century, Buddhist art creation was dying out in India, as Hinduism and Islam ultimately prevailed.


          As Buddhism expanded outside of India from the 1st century CE, its original artistic package blended with other artistic influences, leading to a progressive differentiation among the countries adopting the faith.


          
            	A Northern route was established from the 1st century CE through Central Asia, Tibet, China, Korea, and Japan, in which Mahayana Buddhism prevailed.


            	A Southern route, where Theravada Buddhism dominated, went through Myanmar, Thailand, Cambodia, and Vietnam.

          


          


          Northern Buddhist art
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              A Chinese wooden Bodhisattva from the Song Dynasty ( 960- 1279 AD)
            

          


          The Silk Road transmission of Buddhism to Central Asia, China and ultimately Korea and Japan started in the 1st century CE with a semi-legendary account of an embassy sent to the West by the Chinese Emperor Ming (58-75 CE). However, extensive contacts started in the 2nd century CE, probably as a consequence of the expansion of the Kushan Empire into the Chinese territory of the Tarim Basin, with the missionary efforts of a great number of Central Asian Buddhist monks to Chinese lands. The first missionaries and translators of Buddhists scriptures into Chinese, such as Lokaksema, were either Parthian, Kushan, Sogdian or Kuchean.


          Central Asian missionary efforts along the Silk Road were accompanied by a flux of artistic influences, visible in the development of Serindian art from the 2nd through the 11th century CE in the Tarim Basin, modern Xinjiang. Serindian art often derives from the Greco-Buddhist art of the Gandhara district of what is now Pakistan, combining Indian, Greek and Roman influences. Silk Road Greco-Buddhist artistic influences can be found as far as Japan to this day, in architectural motifs, Buddhist imagery, and a select few representations of Japanese gods.


          The art of the northern route was also highly influenced by the development of Mahayana Buddhism, an inclusive faith characterized by the adoption of new texts, in addition to the traditional Pali canon, and a shift in the understanding of Buddhism. Mahayana goes beyond the traditional Theravada ideal of the release from suffering ( dukkha) and personal enlightenment of the arhats, to elevate the Buddha to a God-like status, and to create a pantheon of quasi-divine Bodhisattvas devoting themselves to personal excellence, ultimate knowledge and the salvation of humanity. Northern Buddhist art thus tends to be characterized by a very rich and syncretic Buddhist pantheon, with a multitude of images of the various Buddhas, Bodhisattvas and lesser deities.


          


          Afghanistan


          
            [image: Statue from a Buddhist monastery, 700 CE, Afghanistan]

            
              Statue from a Buddhist monastery, 700 CE, Afghanistan
            

          


          Buddhist art in Afghanistan (old Bactria) persisted for several centuries until the spread of Islam in the 7th century. It is exemplified by the Buddhas of Bamyan. Other sculptures, in stucco, schist or clay, display very strong blending of Indian post- Gupta mannerism and Classical influence, Hellenistic or possibly even Greco-Roman.


          Although Islamic rule was rather tolerant of other religions  of the Book, it showed little tolerance for Buddhism, which was perceived as a religion depending on idolatry. Human figurative art forms also being prohibited under Islam, Buddhist art suffered numerous attacks, which culminated with the systematic destructions by the Taliban regime. The Buddhas of Bamyan, the sculptures of Hadda, and many of the remaining artifacts at the Afghanistan museum have been destroyed.


          The multiple conflicts since the 1980s also have led to a systematic pillage of archaeological sites apparently in the hope of reselling in the international market what artifacts could be found.


          


          Central Asia


          Central Asia long played the role of a meeting place between China, India and Persia. During the 2nd century BCE, the expansion of the Former Han to the West led to increased contact with the Hellenistic civilizations of Asia, especially the Greco-Bactrian Kingdom.
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              Serindian art, 6th-7th century terracotta, Tumshuq (Xinjiang).
            

          


          Thereafter, the expansion of Buddhism to the North led to the formation of Buddhist communities and even Buddhist kingdoms in the oases of Central Asia. Some Silk Road cities consisted almost entirely of Buddhist stupas and monasteries, and it seems that one of their main objectives was to welcome and service travelers between East and West.


          The eastern part of central Asia ( Chinese Turkestan ( Tarim Basin, Xinjiang) in particular have revealed an extremely rich Serindian art ( wall paintings and reliefs in numerous caves, portable paintings on canvas, sculpture, ritual objects), displaying multiple influences from Indian and Hellenistic cultures. Works of art reminiscent of the Gandharan style, as well as scriptures in the Gandhari script Kharoshti have been found. These influences were rapidly absorbed however by the vigorous Chinese culture, and a strongly Chinese particularism develops from that point.


          See also: Dunhuang, Mogao Caves, Kingdom of Khotan, Silk Road, Silk Road transmission of Buddhism


          


          China
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              One of the first known Chinese Buddha sculptures, found in a late Han dynasty burial in Sichuan province. Circa 200 CE. The hair, the moustache, the robe indicate heavy influence of Gandharan styles.
            

          


          Buddhism arrived in China around the 1st century CE, and introduced new types of art into China, particularly in the area of statuary. Receiving this distant religion, strong Chinese traits were incorporated into Buddhist art.


          


          Northern Dynasties
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              Northern Wei Buddha Maitreya, 443 CE.
            

          


          In the 5th to 6th centuries, the Northern Dynasties, developed rather symbolic and abstract modes of representation, with schematic lines. Their style is also said to be solemn and majestic. The lack of corporeality of this art, and its distance from the original Buddhist objective of expressing the pure ideal of enlightenment in an accessible and realistic manner, progressively led to a change towards more naturalism and realism, leading to the expression of Tang Buddhist art.


          Sites preserving Northern Wei Dynasty Buddhist sculpture:


          
            	Longmen Grottoes, Henan


            	Bingling Temple, Gansu

          


          


          Tang Dynasty


          Following a transition under the Sui Dynasty, Buddhist sculpture of the Tang evolved towards a markedly life-like expression. Because of the dynastys openness to foreign influences, and renewed exchanges with Indian culture due to the numerous travels of Chinese Buddhist monks to India, Tang dynasty Buddhist sculpture assumed a rather classical form, inspired by the Indian art of the Gupta period. During that time, the Tang capital of Chang'an (today's Xi'an) became an important centre for Buddhism. From there Buddhism spread to Korea, and Japanese embassies of Kentoshi helped it gain a foothold in Japan.
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              Tang Bodhisattva.
            

          


          However, foreign influences came to be negatively perceived in China towards the end of the Tang dynasty. In the year 845, the Tang emperor Wuzong outlawed all foreign religions (including Christian Nestorianism, Zoroastrianism and Buddhism) in order to support the indigenous religion, Taoism. He confiscated Buddhist possessions, and forced the faith to go underground, therefore affecting the development of the religion and its arts in China.


          Chan Buddhism however, at the origin of Japanese Zen, continued to prosper for some centuries, especially under the Song Dynasty (1127-1279), when Chan monasteries were great centers of culture and learning.
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              Lin Tinggui, Luohan Laundering, 1178 AD, from the Song Dynasty of China; now housed in the Freer Gallery of Art, Washington D.C.
            

          


          The popularization of Buddhism in China has made the country home to one of the richest collections of Buddhist arts in the world. The Mogao Caves near Dunhuang and the Bingling Temple caves near Yongjing in Gansu province, the Longmen Grottoes near Luoyang in Henan province, the Yungang Grottoes near Datong in Shanxi province, and the Dazu Rock Carvings near Chongqing municipality are among the most important and renowned Buddhist sculptural sites. The Leshan Giant Buddha, carved out of a hillside in the 8th century during the Tang Dynasty and looking down on the confluence of three rivers, is still the largest stone Buddha statue in the world.


          See also: Buddhism in China, Longmen Grottoes, Mogao Caves, Yungang Grottoes, Henan, Tang Dynasty art, Bingling Temple


          


          Korea


          Korean Buddhist art generally reflects an interaction between Chinese Buddhist influence and a strongly original Korean culture. Additionally, the art of the steppes, particularly Siberian and Scythian influences, are evident in early Korean Buddhist art based on the excavation of artifacts and burial goods such as Silla royal crowns, belt buckles, daggers, and comma-shaped gogok. The style of this indigenous art was geometric, abstract and richly adorned with a characteristic barbarian luxury. Although Chinese influence was strong, Korean Buddhist art "bespeaks a sobriety, taste for the right tone, a sense of abstraction but also of colours that curiously enough are in line with contemporary taste" (Pierre Cambon, Arts asiatiques- Guimet').


          


          Three Kingdoms of Korea
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              Bangasayusang, semi-seated contemplative Maitreya probably from Silla circa early 7th century.
            

          


          The first of the Three Kingdoms of Korea to officially receive Buddhism was Goguryeo in 372. However, Chinese records and the use of Buddhist motifs in Goguryeo murals indicate the introduction of Buddhism earlier than the official date. The Baekje Kingdom officially recognized Buddhism in 384. The Silla Kingdom, isolated and with no easy sea or land access to China, officially adopted Buddhism in 535 although the foreign religion was known in the kingdom due to the work of Goguryeo monks since the early fifth century. The introduction of Buddhism stimulated the need for artisans to create images for veneration, architects for temples, and the literate for the Buddhist sutras and transformed Korean civilization. Particularly important in the transmission of sophisticated art styles to the Korean kingdoms was the art of the "barbarian" Tuoba, a clan of non-Han Chinese Xianbei people who established the Northern Wei Dynasty in China in 386. The Northern Wei style was particularly influential in the art of the Goguryeo and Baekje. Baekje artisans later transmitted this style along with Southern Dynasty elements and distinct Korean elements to Japan. Korean artisans were highly selective of the styles they incorporated and combined different regional styles together to create a specific Korean Buddhist art style.
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              Seokguram Grotto is a World Heritage Site and dates to the Unified Silla era.
            

          


          While Goguryeo Buddhist art exhibited vitality and mobility akin with Northern Wei prototypes, the Baekje Kingdom was also in close contact with the Southern Dynasties of China and this close diplomatic contact is exemplified in the gentle and proportional sculpture of the Baekje, epitomized by Baekje sculpture exhibiting the fathomless smile known to art historians as the Baekje smile. . The Silla Kingdom also developed a distinctive Buddhist art tradition epitomized by the Bangasayusang, a half-seated contemplative maitreya whose Korean-made twin, the Miroku Bosatsu, was sent to Japan as a proselytizing gift and now resides in the Koryu-ji Temple in Japan. . Buddhism in the Three Kingdoms period stimulated massive temple-building projects, such as the Mireuksa Temple in the Baekje Kingdom and the Hwangnyongsa Temple in Silla. Baekje architects were famed for their skill and were instrumental in building the massive nine-story pagoda at Hwangnyongsa and early Buddhist temples in Yamato Japan such as Hoko-ji (Asuka-dera) and Hōryū-ji. . . . Sixth century Korean Buddhist art exhibited the cultural influences of China and India but began to show distinctive indigenous characteristics. . These indigenous characteristics can be seen in early Buddhist art in Japan and some early Japanese Buddhist sculpture is now believed to have originated in Korea, particularly from Baekje, or Korean artisans who immigrated to Yamato Japan. . Particularly, the semi-seated Maitreya form was adapted into a highly developed Korean style which was transmitted to Japan as evidenced by the Koryu-ji Miroku Bosatsu and the Chugu-ji Siddhartha statues. Although many historians portray Korea as a mere transmitter of Buddhism, the Three Kingdoms, and particularly Baekje, were instrumental as active agents in the introduction and formation of a Buddhist tradition in Japan in 538 or 552. .


          


          Unified Silla
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              The Goryeo era Gyeongcheonsa Pagoda sits on the first floor of the National Museum of Korea.
            

          


          During the Unified Silla period, East Asia was particularly stable with China and Korea both enjoying unified governments. Early Unified Silla art combined Silla styles and Baekje styles. Korean Buddhist art was also influenced by new Tang Dynasty styles as evidenced by a new popular Buddhist motif with full-faced Buddha sculptures. Tang China was the cross roads of East, Central, and South Asia and so the Buddhist art of this time period exhibit the so-called international style. State-sponsored Buddhist art flourished during this period, the epitome of which is the Seokguram Grotto.


          


          Goryeo Dynasty


          The fall of the Unified Silla Dynasty and the establishment of the Goryeo Dynasty in 918 indicates a new period of Korean Buddhist art. The Goryeo kings also lavishly sponsored Buddhism and Buddhist art flourished, especially Buddhist paintings and illuminated sutras written in gold and silver ink. . The crowning achievement of this period is the carving of approximately 80,000 woodblocks of the Tripitaka Koreana which was done twice.


          


          Joseon Dynasty


          The Joseon Dynasty actively suppressed Buddhism beginning in 1406 and Buddhist temples and art production subsequently decline in quality in quantity although beginning in 1549, Buddhist art does continue to be produced. .


          See also: Buddhism in Korea, Bangasayusang, Geumdong Mireuk Bosal Bangasang, Seokguram, Hwangnyongsa, Mireuksa, Gyeongcheonsa Pagoda, Tripitaka Koreana


          


          Japan
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              The Big Buddha in Kamakura (1252)
            

          


          Before the introduction of Buddhism, Japan had already been the seat of various cultural (and artistic) influences, from the abstract linear decorative art of the indigenous Neolithic Jōmon from around 10500 BCE to 300 BCE, to the art during the Yayoi and Kofun periods, with developments such as Haniwa art.


          Japan, the largest Buddhist country today, discovered Buddhism in the 6th century when monks traveled to the islands together with numerous scriptures and works of art. The Buddhist religion was adopted by the state in the following century. Being geographically at the end of the Silk Road, Japan was able to preserve many aspects of Buddhism at the very time it was disappearing in India, and being suppressed in Central Asia and China.
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              Scroll calligraphy of Bodhidharma Zen points directly to the human heart, see into your nature and become Buddha, by Hakuin Ekaku (1686 to 1769)
            

          


          From 710, numerous temples and monasteries were built in the capital city of Nara, including a five-story pagoda, the Golden Hall of the Horyuji, and the Kōfuku-ji temple. Countless paintings and sculpture were made, often under governmental sponsorship. Indian, Hellenistic, Chinese and Korean artistic influences blended into an original style characterized by realism and gracefulness. The creation of Japanese Buddhist art was especially rich between the 8th and 13th centuries during the periods of Nara, Heian and Kamakura. Japan developed an extremely rich figurative art for the pantheon of Buddhist deities, sometimes combined with Hindu and Shinto influences. This art can be very varied, creative and bold.


          From the 12th and 13th, a further development was Zen art, following the introduction of the faith by Dogen and Eisai upon their return from China. Zen art is mainly characterized by original paintings (such as sumi-e) and poetry (especially haikus), striving to express the true essence of the world through impressionistic and unadorned non-dualistic representations. The search for enlightenment in the moment also led to the development of other important derivative arts such as the Chanoyu tea ceremony or the Ikebana art of flower arrangement. This evolution went as far as considering almost any human activity as an art with a strong spiritual and aesthetic content, first and foremost in those activities related to combat techniques ( martial arts).


          Buddhism remains very active in Japan to this day. Still around 80,000 Buddhist temples are preserved. Many of them are in wood and are regularly restored.


          See also: Japanese Art, Zen, Portable shrine


          


          Tibet and Bhutan
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          Tantric Buddhism started as a movement in eastern India around the 5th or the 6th century. Many of the practices of Tantric Buddhism are derived from Brahmanism (the usage of mantras, yoga, or the burning of sacrificial offerings). Tantrism became the dominant form of Buddhism in Tibet from the 8th century. Due to its geographical centrality in Asia, Tibetan Buddhist art received influence from Indian, Nepali, Greco-Buddhist and Chinese art.


          One of the most characteristic creations of Tibetan Buddhist art are the mandalas, diagrams of a divine temple made of a circle enclosing a square, the purpose of which is to help Buddhist worshipers focus their attention through meditation and follow the path to the central image of the Buddha. Artistically, Buddhist Gupta art and Hindu art tend to be the two strongest inspirations of Tibetan art.


          See also: Tibetan art, Buddha Dordenma statue


          


          Vietnam


          Chinese influence was predominant in the north of Vietnam (Tonkin) between the 1st and 9th centuries, and Confucianism and Mahayana Buddhism were prevalent. Overall, the art of Vietnam has been strongly influenced by Chinese Buddhist art.


          In the south, the kingdom of Champa has a strongly Indianized art, just as neighboring Cambodia. Many of its statues were characterized by rich body adornments. The capital of the kingdom of Champa was annexed by Vietnam in 1471, and it totally collapsed in the 1720s.


          


          Southern Buddhist art


          During the 1st century CE, the trade on the overland Silk Road tended to be restricted by the rise of the Parthian empire in the Middle East, an unvanquished enemy of Rome, just as Romans were becoming extremely wealthy and their demand for Asian luxury was rising. This demand revived the sea connections between the Mediterranean Sea and China, with India as the intermediary of choice. From that time, through trade connections, commercial settlements, and even political interventions, India started to strongly influence Southeast Asian countries. Trade routes linked India with southern Burma, central and southern Siam, lower Cambodia and southern Vietnam, and numerous urbanized coastal settlements were established there.
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          For more than a thousand years, Indian influence was therefore the major factor that brought a certain level of cultural unity to the various countries of the region. The Pali and Sanskrit languages and the Indian script, together with Mahayana and Theravada Buddhism, Brahmanism and Hinduism, were transmitted from direct contact and through sacred texts and Indian literature such as the Ramayana and the Mahabharata. This expansion provided the artistic context for the development of Buddhist art in these countries, which then developed characteristics of their own.


          Between the 1st and 8th centuries, several kingdoms competed for influence in the region (particularly the Cambodian Funan then the Burmese Mon kingdoms) contributing various artistic characteristics, mainly derived from the Indian Gupta style. Combined with a pervading Hindu influence, Buddhist images, votive tablets and Sanskrit inscriptions are found throughout the area.


          From the 9th to the 13th centuries, Southeast Asia had very powerful empires and became extremely active in Buddhist architectural and artistic creation. The Sri Vijaya Empire to the south and the Khmer Empire to the north competed for influence, but both were adherents of Mahayana Buddhism, and their art expressed the rich Mahayana pantheon of the Bodhisattvas. The Theravada Buddhism of the Pali canon was introduced to the region around the 13th century from Sri Lanka, and was adopted by the newly founded ethnic Thai kingdom of Sukhothai. Since in Theravada Buddhism only monks can reach Nirvana, the construction of temple complexes plays a particularly important role in the artistic expression of Southeast Asia from that time.


          From the 14th century, the main factor was the spread of Islam to the maritime areas of Southeast Asia, overrunning Malaysia, Indonesia, and most of the islands as far as the Philippines. In the continental areas, Theravada Buddhism continued to expand into Burma, Laos and Cambodia.


          


          Myanmar


          A neighbour of India, Myanmar was naturally strongly influenced by the eastern part of Indian territory. The Mon of southern Burma are said to have been converted to Buddhism around 200 BCE under the proselytizing of the Indian king Ashoka, before the schism between Mahayana and Hinayana Buddhism.


          Early Buddhist temples are found, such as Beikthano in central Myanmar, with dates between the 1st and the 5th centuries. The Buddhist art of the Mons was especially influenced by the Indian art of the Gupta and post-Gupta periods, and their mannerist style spread widely in Southeast Asia following the expansion of the Mon Empire between the 5th and 8th centuries.


          Later, thousands of Buddhist temples were built at Pagan, the capital, between the 11th and 13th centuries, and around 2,000 of them are still standing. Beautiful jeweled statues of the Buddha are remaining from that period. Creation managed to continue despite the seizure of the city by the Mongols in 1287.


          


          Cambodia
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              Bodhisattva Lokesvara, Cambodia 12th century.
            

          


          Cambodia was the centre of the Funan kingdom, which expanded into Burma and as far south as Malaysia between the 3rd and 6th centuries CE. Its influence seems to have been essentially political, most of the cultural influence coming directly from India.


          Later, from the 9th to 13th centuries, the Mahayana Buddhist and Hindu Khmer Empire dominated vast parts of the Southeast Asian peninsula, and its influence was foremost in the development of Buddhist art in the region. Under the Khmer, more than 900 temples were built in Cambodia and in neighboring Thailand.


          Angkor was at the centre of this development, with a Buddhist temple complex and urban organization able to support around 1 million urban dwellers. A great deal of Cambodian Buddhist sculpture is preserved at Angkor; however, organized looting has had a heavy impact on many sites around the country.


          Often, Khmer art manages to express intense spirituality through divinely beaming expressions, in spite of spare features and slender lines.


          


          Thailand


          From the 1st to the 7th centuries, Buddhist art in Thailand was first influenced by direct contact with Indian traders and the expansion of the Mon kingdom, leading to the creation of Hindu and Buddhist art inspired from the Gupta tradition, with numerous monumental statues of great virtuosity.


          From the 9th century, the various schools of Thai art then became strongly influenced by Cambodian Khmer art in the north and Sri Vijaya art in the south, both of Mahayana faith. Up to the end of that period, Buddhist art is characterized by a clear fluidness in the expression, and the subject matter is characteristic of the Mahayana pantheon with multiple creations of Bodhisattvas.


          From the 13th century, Theravada Buddhism was introduced from Sri Lanka around the same time as the ethnic Thai kingdom of Sukhothai was established. The new faith inspired highly stylized images in Thai Buddhism, with sometimes very geometrical and almost abstract figures.


          During the Ayutthaya period (14th-18th centuries), the Buddha came to be represented in a more stylistic manner with sumptuous garments and jeweled ornamentations. Many Thai sculptures or temples tended to be gilded, and on occasion enriched with inlays.


          See also: Thai art


          


          Indonesia
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              A Buddha in Borobudur.
            

          


          Like the rest of Southeast Asia, Indonesia seems to have been most strongly influenced by India from the 1st century CE. The islands of Sumatra and Java in western Indonesia were the seat of the empire of Sri Vijaya (8th-13th century CE), which came to dominate most of the area around the Southeast Asian peninsula through maritime power. The Sri Vijayan Empire had adopted Mahayana and Vajrayana Buddhism, under a line of rulers named the Sailendras. Sri Vijaya spread Mahayana Buddhist art during its expansion into the Southeast Asian peninsula. Numerous statues of Mahayana Bodhisattvas from this period are characterized by a very strong refinement and technical sophistication, and are found throughout the region.
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              A detailed carved relief stone from Borobudur.
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              The statue of Prajāpāramitā from Singhasari, East Java.
            

          


          Extremely rich and refined architectural remains are can be found in Java and Sumatra. The most magnificence is the temple of Borobudur (the largest Buddhist structure in the world, built from around 780-850 AD). This temple modeled after Buddhist concept of universe, the Mandala which counts 505 images of the seated Buddha and unique bell-shaped stupa that contains the statue of Buddha. Borobudur is adorned with long series of bas-reliefs narrated the holy Buddhist scriptures. The oldest Buddhist structure in Indonesia probably is the Batu Jaya stupas at Karawang, West Java, dated from around 4th century AD. This temple is some plastered brick stupas. However Buddhist art in Indonesia reach the golden era during the Sailendra dynasty rule in Java. The bas-reliefs and statues of Boddhisatva, Tara, and Kinnara found in Kalasan, Sewu, Sari, and Plaosan temple is very graceful with serene expression, While Mendut temple near Borobudur, houses the giant statue of Buddha, Avalokitesvara, and Vajrapani.


          In Sumatra Sri Vijaya probably built the temple of Muara Takus, and Muaro Jambi. The most beautiful classical Javanese art is the serene and delicate statue of Prajnaparamita (the collection of National Museum Jakarta) the goddes of transcendental wisdom from Singhasari. The Indonesian Buddhist Empire of Sri Vijaya declined due to conflicts with the Chola rulers of India, then followed by Majapahit empire, before being destabilized by the Islamic expansion from the 13th century.
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              	Background information
            


            
              	Birth name

              	Charles Hardin Holley
            


            
              	Born

              	September 7, 1936(1936-09-07),

              Lubbock, Texas U.S.
            


            
              	Died

              	February 3, 1959 (aged22),

              Clear Lake, Iowa, U.S.
            


            
              	Genre(s)

              	Rock and roll , Rockabilly
            


            
              	Occupation(s)

              	Singer-songwriter, Guitarist
            


            
              	Instrument(s)

              	Vocals, Guitar, Piano, Fiddle, Violin
            


            
              	Years active

              	1949  1959
            


            
              	Label(s)

              	Decca
            


            
              	Associated acts

              	The Crickets
            


            
              	Website

              	BuddyHolly.com
            


            
              	Notableinstrument(s)
            


            
              	Fender Stratocaster
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          Charles Hardin "Buddy" Holley ( September 7, 1936  February 3, 1959) was an American singer-songwriter and a pioneer of rock and roll. The change of spelling of "Holley" to "Holly" came about because of an error in a contract he was asked to sign, listing him as Buddy Holly. That spelling was then adopted for his professional career.


          Although his success lasted only a year and a half before his death in an airplane crash, Holly is described by critic Bruce Eder as "the single most influential creative force in early rock and roll." His works and innovations were copied by his contemporaries and later musicians, notably The Beatles and The Rolling Stones, and exerted a profound influence on popular music. In 2004, Rolling Stone Magazine ranked Holly #13 on their list of the 100 Greatest Artists of All Time.


          


          Biography


          Charles Hardin Holley was born in Lubbock, Texas to Lawrence Odell Holley and Ella Pauline Drake in 1936. The Holleys were a musical family and as a young boy Holley learned to play piano, guitar and violin (his brothers oiled the strings so much that no one could hear him play). In 1949 Buddy cut a demo of Hank Snow's 'My Two-Timin' Woman' on a home tape recorder, his first known recording. During the fall of that year he met Bob Montgomery in Hutchinson Junior High School. They shared a common interest in music and soon teamed up as the duo "Buddy and Bob." Initially influenced by bluegrass music, they sang harmony duets at local clubs and high school talent shows. His musical interests grew throughout high school while singing in the Lubbock High School Choir.


          Holly turned to rock music after seeing Elvis Presley sing live in Lubbock in early 1955. A few months later, he appeared on the same bill with Presley, also in Lubbock. Holly's transition to rock was finalized when he opened for Bill Haley & His Comets at a local rock show organized by Eddie Crandall, who was also the manager for Marty Robbins. As a result of this performance, Holly was offered a contract with Decca Records to work alone, which he accepted. According to the Amburn book (p. 45), his public name changed from "Holley" to "Holly" on February 8, 1956, when he signed the Decca contract. Among the tracks recorded for Decca was an early version of " That'll Be The Day", which took its title from a phrase that John Wayne's character said repeatedly in the 1956 film, The Searchers.
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          Back in Lubbock, Holly formed his own band, The Crickets and began making records at Norman Petty's studios in Clovis, New Mexico. Norman had music industry contacts and believing that "That'll Be the Day" would be a hit single, he contacted publishers and labels. Coral Records, a subsidiary of Decca, signed Buddy Holly and The Crickets. This put Holly in the unusual position of having two record contracts at the same time. Before "That'll Be The Day" had its nationwide release, Holly played lead guitar on the hit-single "Starlight", recorded in April, 1957, featuring Jack Huddle. The initial, unsuccessful version of "That'll Be The Day" played more slowly and about half an octave higher than the hit version.


          Holly managed to bridge some of the racial divide that marked rock n' roll music. While Elvis made black music more acceptable to whites, Holly won over an all-black audience when the Crickets were accidentally booked at New York's Apollo Theatre (though, unlike the immediate response depicted in the 1978 movie The Buddy Holly Story, it actually took several performances for his talents to be appreciated).


          After the release of several highly successful songs in 1958, Holly and the Crickets toured Australia in January and later the United Kingdom.


          That same year, he met Maria Elena Santiago (born 1935 in San Juan, Puerto Rico) while she was working as a receptionist for Peer-Southern Music, a New York music publisher. He proposed to her on their very first date. She initially thought he was kidding, but they were married in Lubbock, Texas on August 15, 1958, less than two months after they met. Maria traveled on some of the tours, doing everything from the laundry to equipment set-up to ensuring the group got paid.


          The ambitious Holly became increasingly interested in the New York music/recording/publishing scene, while his easygoing bandmates wanted to go back home to Lubbock. As a result, in 1959, the group split.


          


          Death
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          Holly began a solo tour with other notable performers, including Dion and the Belmonts, Ritchie Valens, and J.P. "The Big Bopper" Richardson. One night after a performance in Green Bay, Wisconsin at the Riverside Ballroom, the three headliners gave a show at the Surf Ballroom in Clear Lake, Iowa on February 2, 1959. Afterwards, Buddy Holly chartered a Beechcraft Bonanza to take him and his new back-up band ( Tommy Allsup and Waylon Jennings) to Fargo, North Dakota, enroute to play the next leg of the Winter Dance Party tour at the Armory in Moorhead, Minnesota. Carl Bunch missed the flight as he had been hospitalized with frostbite three days earlier. The Big Bopper asked Jennings for his spot on the four-seat plane, as he was recovering from the flu. Ritchie Valens was still signing autographs at the concert site when Allsup walked in and told him it was time to go. Allsup pulled a 50 cent coin out of his pocket and the two men flipped for the seat. Allsup lost.


          The plane took off in light snow and gusty winds at around 12:55 A.M., but crashed after only a few minutes. The wreckage was discovered several hours later by the plane's owner, Jerry Dwyer, some 8miles (13km) from the airport on the property of Albert Juhl. The crash killed Holly, Valens, Richardson, and the 21-year-old pilot, Roger Peterson. Holly's body, along with those of Valens and Richardson, was thrown from the wreckage. Holly and Valens lay 17feet (5.2m) south of the wreckage and Richardson was thrown around 40feet (12m) to the north of the wreckage. The pilot's body remained in the wreckage. All had suffered severe and multiple injuries. Without any doubt, all had died on impact, with the plane hitting the ground at 170mph (270km/h). While theories abound as to the exact cause of the crash, an official determination of pilot error was rendered by the Civil Aeronautics Board. Although the crash received a good deal of local coverage, it was displaced in the national news by an accident that occurred the same day in New York City, when American Airlines Flight 320 crashed during an instrument landing approach at LaGuardia Airport, killing 65. Don McLean referred to it as "The Day the Music Died".


          Holly's pregnant wife became a widow after barely six months of marriage and miscarried soon after.


          Holly's funeral services were held at 2:00 p.m., Saturday, February 7, 1959 at the Tabernacle Baptist Church in Lubbock under the direction of Sanders Funeral Home. His body was interred in the City of Lubbock Cemetery in the eastern part of the city. Holly's headstone carries the correct spelling of his surname (Holley) and a carving of his Fender Stratocaster guitar.


          


          Posthumous record releases


          Buddy Holly's music did not die with him. He had recorded so prolifically that his record label was able to release brand-new Buddy Holly albums and singles for 10 years after his death. Holly's simple demonstration recordings were overdubbed by studio musicians, to bring them up to then-commercial standards. The best of these records is often considered to be the first posthumous single, the 1959 coupling of " Peggy Sue Got Married" and " Crying, Waiting, Hoping", produced by Jack Hansen, with added backing vocals by the Ray Charles Singers in simulation of an authentic Crickets record. "Crying, Waiting, Hoping" was actually supposed to be the "A" side of the 45, with the backup group effectively echoing Buddy's call-and-response vocal. The Hansen session, in which Holly's last six original compositions were overdubbed, was issued on the 1960 Coral LP The Buddy Holly Story, Vol. 2' '.


          Buddy Holly continued to be promoted and sold as an active artist, and his records had a loyal following, especially in Europe. The demand for unissued Holly material was so great that Norman Petty resorted to overdubbing whatever he could find: alternate takes of studio recordings, originally rejected masters, Crying, Waiting, Hoping and the other five 1959 tracks (adding new surf-guitar arrangements), and even Holly's amateur demos from 1954 (where the low-fidelity vocals are often muffled behind the new orchestrations). The last new Buddy Holly album was Giant (featuring the single,  Love Is Strange), issued in 1969. Between the 1959-60 Jack Hansen overdubs, the 1960s Norman Petty overdubs, various alternate takes, and Holly's undubbed originals, collectors can often choose from multiple versions of the same song.


          


          Style


          Holly's music was sophisticated for its day, including the use of instruments considered novel for rock and roll, such as the celesta (heard on "Everyday"). Holly was an influential lead and rhythm guitarist, notably on songs such as " Peggy Sue" and " Not Fade Away". While Holly could pump out boy-loves-girl songs with the best of his contemporaries, other songs featured more sophisticated lyrics and more complex harmonies and melodies than had previously appeared in the genre.


          Many of his songs feature a unique vocal "hiccup" technique, a glottal stop, to emphasize certain words in any given song, especially the rockers. Other singers (such as Elvis) have used a similar technique, though less obviously and consistently. Examples of this can be found at the start of the raucous "Rave On": "Weh-eh-ell, the little things you say and do, make me want to be with you-ou..."; in "That'll Be the Day": "Well, you give me all your lovin' and your -turtle dovin'..."; and in "Peggy Sue": "I love you Peggy Sue - with a love so rare and tr-ue ..."


          


          Influence


          Contrary to popular belief, teenagers John Lennon and Paul McCartney did not attend a Holly concert; Tony Bramwell, a school friend of McCartney and George Harrison, did. Bramwell met Holly, and freely shared his records with all three. Lennon and McCartney later cited Holly as a primary influence. (Their band's name, The Beatles, was chosen partly in homage to Holly's Crickets.) The Beatles did a cover version of "Words of Love" that was a close reproduction of Holly's version. Fan McCartney owns the publishing rights to Holly's song catalogue.


          A young Bob Dylan attended the January 31, 1959 show, two nights before Holly's death. Dylan referred to this in his 1998 Grammy acceptance speech for his 1997 Time out of Mind winning Album of the Year:


          
            "And I just want to say that when I was sixteen or seventeen years old, I went to see Buddy Holly play at Duluth National Guard Armory and I was three feet away from him...and he LOOKED at me. And I just have some sort of feeling that he was  I don't know how or why  but I know he was with us all the time we were making this record in some kind of way."

          


          Various rock and roll histories have asserted that the singing group The Hollies were named in homage to Buddy Holly. According to the band's website, although the group admired Holly (and years later produced an album covering some of his songs), their name was inspired primarily by the sprigs of holly in evidence around Christmas of 1962. However, the site also admits to a degree of uncertainty about that story.


          



          


          Other followers


          After the death of Buddy he would leave a trail of followers from Bob Dylan, to Elvis Costello, Paul Simon, and The Beatles. Also, one of The Rolling Stones early hits was a cover of "Not Fade Away".


          


          Tributes


          


          Songs


          Don McLean's popular 1971 ballad " American Pie" is inspired by the " The Day the Music Died" (the day of the plane crash). He has also covered " Every Day."


          Eddie Cochran, good friend and fellow rock 'n' roll pioneer was so distraught by the deaths of Holly, Valens and The Big Bopper that he recorded the song "Three Stars" as a tribute. Ironically, the song was not released until after Cochran's own premature death.


          A 1980 Gyllene Tider song is called "Ska vi lska, s ska vi lska till Buddy Holly". ("If We'll Make Love, We'll Make Love (listening) to Buddy Holly").


          The Smithereens' song "Maria Elena" is a Buddy Holly tribute as sung to his widow.


          Blink 182 has a song named "Peggy Sue" which is a tribute to Holly.


          Phil Ochs famously sang a long tribute to Buddy Holly on the infamous Gunfight at Carnegie Hall album.


          Mike Berry released a 1961 single called " Tribute to Buddy Holly". It was written by Geoff Goddard and produced by Joe Meek, who was a great Buddy Holly fan. In the USA, it was released on Coral, Buddy Holly's label.


          Weezer's self-titled debut album features the band's popular single " Buddy Holly".


          The Ramones video for the song " Do You Remember Rock 'n' Roll Radio?" features an extended clip of Buddy Holly performing on The Ed Sullivan Show.


          The Dixie Chicks mentioned him in "Lubbock or Leave It" on Taking The Long Way - "International airport / A quarter after nine / Paris, Texas, Athens, Georgia's not what I had in mind / As I'm getting out I laugh to myself / 'cause this is the only place / Where as you're getting on the plane you see Buddy Holly's face / I hear they hate me now just like they hated you / Maybe when I'm dead and gone, I'm gonna get a statue too."


          In 1985 the German rock band Die rzte sang a song named "Buddy Hollys Brille" (Buddy Holly's glasses), in which they discussed in a humorous way the question of what happened to Buddy Holly's glasses after his death.


          Mac Davis' "Texas In My Rearview Mirror" also references Buddy Holly, with these lines:


          
            Humming an old Buddy Holly tune called "Peggy Sue"

            With my favorite jeans

            And a cheap guitar

            I ran off chasing a distant star

            If Buddy Holly could make it that far

            I figured I could too


          


          "Sleep Walk" is an instrumental steel guitar-based song recorded and released in 1959 by Santo & Johnny. It was recorded at Trinity Music in Manhattan. "Sleep Walk" entered Billboard's 'Top 40' on August 17, 1959. It rose to the No. 1 position for two weeks in September (the 21st and the 28th) and remained in the Top 40 list until November 9. It is also recognized as a tribute to Buddy Holly, Ritchie Valens, and The Big Bopper.


          Musician Albert Hammond, Jr. has a cover of "Well... Alright" on his 2007 album Yours To Keep.


          Run-DMC's music video for the song " King of Rock" has an extended video on Buddy Holly performing on The Ed Sullivan Show.


          


          Monuments
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          Downtown Lubbock has a "walk of fame" with plaques to various area artists such as Glenna Goodacre, Mac Davis, Maines Brothers Band, and Waylon Jennings, with a life-size statue of Buddy by sculptor Grant Speed (1980), playing his Fender guitar, as its centerpiece. Downtown Lubbock also features Buddy Holly Avenue and the Buddy Holly Centre, which is a museum dedicated to Texas art and music.


          In 1988, Ken Paquette, a Wisconsin fan of the 1950s, erected a stainless steel monument at the site of the airplane crash, depicting a steel guitar and a set of three records bearing the names of each of the three performers. It is located on private farmland approximately five miles north of Clear Lake. He also created a similar stainless steel monument to the three musicians at the Riverside Ballroom in Green Bay, Wisconsin. That memorial was unveiled on July 17, 2003.


          


          Other


          The Surf Ballroom hosts an annual tribute on the anniversary of Holly's last performances. The 'Winter Dance Party Tour' is a tribute tour to Buddy Holly, Ritchie Valens, The Big Bopper and early rock and roll. It gets its name from the tour that ended the lives of Holly, Valens, and Richardson. This reproduction of the tour ends every year at the Surf Ballroom in Clear Lake, Iowa.


          


          Buddy Holly in popular culture


          


          Film and musical depictions


          
            	The dramatic arc of Holly's life story inspired a Hollywood biographical film, The Buddy Holly Story. Star Gary Busey received a nomination for Academy Award for Best Actor for his portrayal of Holly. The movie was widely criticized by the rock community for its inaccuracies. This led Paul McCartney to produce and host his own tribute to Holly, titled The Real Buddy Holly Story. This authoritative video includes interviews with Keith Richards, Phil and Don Everly, Sonny Curtis, Jerry Allison, Holly's family, and McCartney himself, among others.

          


          
            	In 1987 Marshall Crenshaw portrayed Buddy Holly in the movie La Bamba. He is featured performing at the Surf Ballroom and boarding the doomed airplane with Ritchie Valens and The Big Bopper. Crenshaw's version of Crying, Waiting, Hoping is featured on the La Bamba original motion picture soundtrack.

          


          
            	There were also successful Broadway and West End musicals documenting his career. Buddy - The Buddy Holly Story ran in the West End for 13 years. This was followed by a tour and return to the West End on the 3rd August 2007.

          


          
            	Holly, The Crickets and The Big Bopper are also depicted in a touring tribute act, Buddy Holly and The Cricketers. They recently appeared on BBC1's The One and Only.

          


          
            	In the 1994 film Pulp Fiction, a scene depicts John Travolta and Uma Thurman's characters dining at a fictional 1950's themed restaurant named Jack Rabbit Slims. The waiter in the movie is dressed as Buddy Holly. He is played by Steve Buscemi.

          


          
            	The 1998 film Six-String Samurai, a surreal romp through an alternate-timeline post-apocalyptic America (Russia bombed and then invaded the United States in 1957), features a rock-and-rolling martial arts hero named "Buddy" who sports familiar black horn-rimmed glasses and a tuxedo. The film follows Buddy's journey to "Lost Vegas", the last outpost of freedom in the world, to claim the crown of the recently-deceased King Elvis.

          


          
            	A fictional and comedic take on his final moments will appear in the 2009 film Lives and Deaths of the Poets, Holly will be portrayed by Gordon Gantt.

          


          
            	Holly will be depicted in a 2009 movie, The Day the Music Died. The film is set to be released on February 3, 2009, the 50th anniversary of the crash that claimed the lives of Holly, Valens, and Richardson.

          


          
            	A short clip of Buddy Holly can be seen in the background of the beginning of the guitar solo in the music video for "Majesty of Rock, The" by Spinal Tap.

          


          
            	The Ramones video for the song " Do You Remember Rock n' Roll Radio" features an extended clip of Buddy Holly performing on the Ed Sullivan show.

          


          
            	In the 2007 film Walk Hard, Frankie Muniz portrays Buddy Holly for a brief moment while trying to calm the nerves of John C. Reilly's fictional character Dewey Cox.

          


          


          Books


          The science fiction novel Buddy Holly Is Alive and Well on Ganymede, by Bradley Denton ( ISBN 0-688-10822-9 and ISBN 0-380-71876-6), begins when television sets throughout the world suddenly begin broadcasting a concert by an apparently living Buddy Holly, who says he is on Ganymede.


          In Soul Music, part of Terry Pratchett's Discworld, a character by the name of Imp y Celyn appeared as a bard-cum-guitar-playing-rocker from the fictional Cymric country of Llamedos. He became the Disc's greatest musician under the name Buddy in the Band with Rocks In, before dying in a cart crash (a reference to Buddy Holly as Imp's name translates as "bud of the holly").


          


          Television


          "Oil", an episode of The Young Ones features Mike ( Christopher Ryan) discovering Buddy Holly, alive and well and tangled in parachutes, in the attic of a house in London.


          A fictional version of a young pre-fame Buddy Holly is a main character in an episode of Quantum Leap, working as a veterinarian's assistant.


          In the Simpsons episode " Colonel Homer", the manager of the recording studio fondly recalled how "Buddy Holly stood on this spot in 1958 and said, 'There is no way in hell, I am gonna record in this dump.'" In a later episode, Buddy Holly, Ritchie Valens and The Big Bopper appear on an Itchy and Scratchy cartoon. Itchy sabotages the plane's engine, resulting in the crash that kills the musicians and pilot Scratchy. In yet another episode, Lisa discovers Sideshow Bob had won election as mayor through votes by her two dead cats, Snowball I and Snowball II, as well as Buddy Holly, Ritchie Valens and The Big Bopper (whose tombstone reads "good bye, baaaaby!!").


          In an episode of the MTV series Clone High, Holly "guest stars", along with Ritchie Valens, The Big Bopper, and several other musicians who died in plane crashes.


          In episode " Victor Echo November" of The Venture Bros., Triana Orpheus says that Dean Venture "dresses like Buddy Holly, but I think he does it by accident".


          In the Miami Vice episode "Heart of Darkness", Crockett gets mad at Elvis, his pet alligator for devouring his "entire Buddy Holly collection".


          In episode " Cabin Fever", of " Lost", John Locke's mother is dancing to Holly's " Everyday".


          


          Discography


          
            Retrieved from " http://en.wikipedia.org/wiki/Buddy_Holly"
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              	- Chief of Government
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              	Area
            


            
              	-City

              	203km(78.5sqmi)
            


            
              	-Land

              	203km(78.5sqmi)
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              	Population (2007 est.)
            


            
              	-City

              	3,034,161
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              	- Metro

              	13,044,800
            


            
              	HDI (2005)

              	0.923  high
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          Buenos Aires is the capital and largest city of Argentina. It is geographically located on the southern shore of the Ro de la Plata, on the southeastern coast of the South American continent. Greater Buenos Aires is the third largest conurbation in Latin America, with a population of about 13 million.


          After the internal conflicts of the 19th century, Buenos Aires was federalised and removed from Buenos Aires Province in 1880. The city limits were enlarged to include the former towns of Belgrano and Flores, which are both now neighbourhoods of the city.


          Buenos Aires (English: Fair Winds or Good Air (see Names of Buenos Aires), pronounced [ˈbwe̞nɔs ˈai̯ɾɛs]) was originally named after the sanctuary of "Nostra Signora di Bonaria" ( Italian for "Our Lady of Bonaria") in Cagliari, Sardinia . In the 1994 constitution the city became autonomous, hence its formal name: Ciudad Autnoma de Buenos Aires, in English, Autonomous City of Buenos Aires. See Names of Buenos Aires.


          People from Buenos Aires are called porteos (people of the port).


          


          History


          


          First Settlement
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          Seaman Juan Daz de Sols, navigating in the name of Spain, was the first European to reach the Ro de la Plata in 1516. His expedition was cut short when he was killed during an attack by the native Charra tribe in what is now Uruguay.


          The city of Buenos Aires was first established as Ciudad de Nuestra Seora Santa Mara del Buen Ayre (literally "City of Our Lady Saint Mary of the Fair Winds") on February 2, 1536 by a Spanish expedition led by Pedro de Mendoza. The city founded by Mendoza was located in what is today the San Telmo district of Buenos Aires, south of the city centre.


          More attacks by the indigenous peoples forced the settlers away, and in 1541 the site was abandoned. A second (and permanent) settlement was established in 1580 by Juan de Garay, who arrived by sailing down the Paran River from Asuncin (now the capital of Paraguay).


          


          Colonial History


          From its earliest days, the success of Buenos Aires depended on trade. During most of the 17th and 18th centuries, Spain insisted that all trade to Europe pass through Lima, Peru so that taxes could be collected. This scheme frustrated the traders of Buenos Aires, and a thriving contraband industry developed. Unsurprisingly, this also instilled a deep resentment in porteos towards Spanish authorities.


          Sensing these feelings, Charles III of Spain progressively eased the trade restrictions and finally declared Buenos Aires an open port in the late 1700s. The capture of Porto Bello by British forces also fueled the need to foster commerce via the Atlantic route, to the detriment of Lima-based trade. Charles's placating actions did not have the desired effect; and the porteos, some of them versed in the ideology of the French revolution, became even more desirous of independence from Spain.


          During the British invasions of the Ro de la Plata, British forces attacked Buenos Aires twice, in 1806 and 1807, but were repelled both times by local militias. Ultimately, on May 25, 1810, while Spain was occupied with the Peninsular War, and after a week of mostly pacific demonstrations, the criollo citizens of Buenos Aires successfully ousted the Spanish Viceroy and established a provisional government. May 25 is now celebrated as a national holiday ( May Revolution Day). Formal independence from Spain was later declared in 1816.


          Historically, Buenos Aires has been Argentina's main venue for liberal and free-trade ideas, while many of the provinces, especially to the Northwest, advocated a more conservative Catholic approach to political and social issues. Much of the internal tension in Argentina's history, starting with the centralist-federalist conflicts of the 19th century, can be traced back to these contrasting views. In the months immediately following the May 25 Revolution, Buenos Aires sent a number of military envoys to the provinces with the intention of obtaining their approval. Many of these missions ended in violent clashes, and the enterprise fueled the tensions between the capital and the provinces.


          In the 19th century the city was blockaded twice by naval forces: by the French from 1838 to 1840, and later by a joint Anglo-French expedition from 1845 to 1848. Both blockades failed to force the city into submission, and the foreign powers eventually desisted from their demands.


          


          Modern History


          During most of the 19th century, the political status of the city remained a sensitive subject. It was already capital of Buenos Aires Province, and between 1853 and 1860 it was the capital of the seceded State of Buenos Aires. The issue was debated more than once on the battlefield, until the matter was finally settled in 1880 when the city was federalised and became the seat of government, with its Mayor appointed by the President. The Casa Rosada became the seat of the office of the President.


          In addition to the wealth generated by the fertile pampas, railroad construction in the second half of the 19th century increased the economic power of Buenos Aires as raw materials flowed into its factories; Buenos Aires became a multicultural city that ranked itself with the major European capitals. The Coln Theatre became one of the world's top opera venues. The city's main avenues were built during those years, and the dawn of the 20th century saw the construction of South America's then-tallest buildings and first underground system.


          By the 1920s Buenos Aires was a favoured destination for immigrants from Europe, as well as from Argentina's provinces and neighbouring countries. The impact of the economic crisis forced many farmers and other countryside workers to relocate to the outskirts of the larger cities, resulting in the creation of the first villas miserias (shanty towns), leading to extensive social problems which contrasted sharply with Argentina's image as a country of riches. Thus, the population of Buenos Aires jumped from 1.5 million inhabitants in 1914 to 3.5 million in 1935. Deprived of political experience, in contrast with the European immigrants who brought with them socialist and anarchist ideas, these new city dwellers would provide the social base, in the next decade, for Peronism.
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          Buenos Aires was the cradle of Peronism: the now-mythologized demonstration of October 17, 1945 took place in Plaza de Mayo. Industrial workers of the Greater Buenos Aires industrial belt have been Peronism's main support base ever since, and Plaza de Mayo became the site for demonstrations and many of the country's political events. On June 16, 1955, a splinter faction of the Navy bombed the Plaza de Mayo area, killing 364 civilians (see Bombing of Plaza de Mayo). This was the only time the city was attacked from the air; this event was followed by a military uprising which deposed President Pern three months later (see Revolucin Libertadora).


          In the 1970s, the city suffered from the fighting between left-wing revolutionary movements ( Montoneros, E.R.P. and F.A.R.) and the right-wing paramilitary group Triple A, supported by Isabel Pern, who became president of Argentina in 1974 after Juan Pern's death.


          The military coup of 1976, led by Jorge Rafael Videla, only escalated this conflict; the " Dirty War" resulted in 30,000 desaparecidos (people kidnapped and killed by the military during the years of the junta). The silent marches of their mothers ( Mothers of the Plaza de Mayo) are a well-known image of Argentines suffering during those times.


          The dictatorship also drew up plans for a network of freeways intended to relieve the city's acute traffic gridlock. The plan, however, called for building roads through residential areas and though only three of the seven planned were put up at the time, two of the three were obtrusive above ground freeways built with no sound walls or parallel landscaping through residential neighborhoods. Efficiently built and undeniably practical, the stuctures' attendant problems, however, continue to inconvenience residents in a number of neighborhoods to this day.
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          The city was visited by Pope John Paul II twice: in 1982, due to the outbreak of the Falklands War (Spanish: Guerra de las Malvinas/Guerra del Atlntico Sur), and a second visit in 1987, which gathered crowds never before seen in the city.


          On March 17, 1992 a bomb exploded in the Israeli Embassy, killing 29 and injuring 242. Another explosion on July 18, 1994 destroyed a building housing several Jewish organizations, killing 85 and injuring many more.


          Following a 1993 agreement, the Argentine Constitution was amended to give Buenos Aires autonomy and rescinding, among other things, the president's right to appoint the city's mayor (as had been the case since 1880). On June 30, 1996, voters in Buenos Aires chose their first elected mayor ( Chief of Government).


          On December 30, 2004, a fire at the Repblica Cromagnon nightclub killed almost 200 people, one of the greatest non-natural tragedies in Argentine history.


          


          Government and politics


          


          Government structure
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              The Municipal Legislature.
            

          


          The Executive of the city is held by the Chief of Government ("Jefe de Gobierno"), who is directly elected for a four-year term, together with a Deputy Chief, who presides over the 60-member Legislature.


          Each member of the Legislature is elected for a four year term; half of the Legislature is renewed every two years. Elections use the D'Hondt method. The Judicial branch is composed of the Supreme Court of Justice (Tribunal Superior de Justicia), the Magistrate's Council (Consejo de la Magistratura), the Public Ministry, and other City Courts.


          In legal terms, the city enjoys less autonomy than the provinces. The national Judiciary determine the autonomy of the city's Judiciary with regards to common law, while the national Executive branch controls the citys police.


          Beginning in 2007, the city has embarked on a new decentralization scheme, creating new communes (comunas) managed by a seven-person elected committee.


          
            [image: The Parliament of Argentina (Congreso Nacional).]

            
              The Parliament of Argentina (Congreso Nacional).
            

          


          Article 61 of the 1996 Constitution of the City of Buenos Aires states that "Suffrage is free, equal, secret, universal, compulsory and non-accumulative. Resident aliens enjoy this same right, with its corresponding obligations, on equal terms with Argentine citizens registered in the district, under the terms established by law."


          


          Recent political history


          In 1996, following the 1994 reform of the Argentine Constitution, the city held its first mayoral elections under the new statutes, with the mayor's title formally changed to "Chief of Government". The winner was Fernando de la Ra, who would later become President of Argentina for the period 1999 to 2001.
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              Casa Rosada, Buenos Aires city centre. The President's offices are housed here.
            

          


          De la Ra's successor, Anbal Ibarra, won two popular elections, but was impeached (and ultimately deposed on March 6, 2006) as a result of the fire at the Repblica Cromagnon nightclub. Jorge Telerman, who had been the acting mayor, was invested with the office. In the 2007 elections, Mauricio Macri won the second-round of voting over Daniel Filmus, and the office on December 9, 2007.


          


          National representation


          Buenos Aires is represented in the Argentine Senate by three senators (as of December 2007: Mara Eugenia Estenssoro, Samuel Cabanchik and Daniel Filmus). The people of Buenos Aires also elect 25 national deputies to the Argentine Chamber of Deputies.


          


          Demographics
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          Census data


          As of the census of 2001, there are 12,129,819 people residing in the city and 31 surrounding districts, making Buenos Aires home to one in three Argentines. The population density in Buenos Aires proper was 13,680 inhabitants per square kilometer (34,800 per mi2); but, only about 2,400 per km2 (6,100 per mi2) in the suburbs. The racial makeup of the city is 88.9% White, 7% Mestizo ( 2.1% Asian and 2% Black .


          The population of Buenos Aires proper has hovered around 3 million since 1947, due to low birth rates and a slow migration to the suburbs. The surrounding districts have, however, expanded over five-fold (to around 9 million) since then.


          The 2001 Census showed a relatively aged population, as well; with 17% under the age of fifteen and 22% over sixty, the people of Buenos Aires have an age structure similar to those in most European cities. They are, likewise, a good bit more elderly than Argentines as a whole (of whom, 28% were under 15 and 14%, over 60).


          


          Districts
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              Divine bridge in the Buenos Aires Japanese Gardens, the world's largest outside Japan.
            

          


          The city is divided into 48 barrios or, neighborhoods, for administrative purposes (see list at right). The division was originally based on Catholic parroquias ( parishes), but has undergone a series of changes since the 1940s. A newer scheme has divided the city into 15 comunas (communes).


          


          Origin


          The majority of porteos have European origins, with Italian and Spanish descent being the most common, from the Calabrian, Ligurian, Piedmont, Lombardy and Neapolitan regions of Italy and from the Galician, Asturian, and Basque regions of Spain


          Other European origins include German, Irish, Portuguese, French, Croatian, English and Welsh. In the 1990s, there was a small wave of immigration from Romania and Ukraine There is a minority of old criollo stock, dating back to the Spanish colonial days. The Criollo and Spanish-aboriginal (mestizo) population in the city has increased mostly as a result of migration. Important Syrian-Lebanese and Armenian communities have had a significant presence in commerce and civic life since the beginning of the 20th century.


          The Jewish community in Greater Buenos Aires numbers around 250,000, and is the largest in Latin America. Most are of Northern and Eastern European Ashkenazi origin, primarily Russian, German and Polish Jews, with a significant Sephardic minority, mostly made up of Syrian Jews
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              The Metropolitan Cathedral.
            

          


          The first major East Asian community in Buenos Aires was the Japanese, mainly from Okinawa. Traditionally, Japanese-Argentines were noted as flower growers; in the city proper, there was a Japanese near-monopoly in dry cleaning. Later generations have branched out into all fields of economic activity. Starting in the 1970s there has been an important influx of immigration from China and Korea, the latter known mostly for small, family-owned supermarkets.


          


          Religion


          Most inhabitants are Roman Catholic, though a number of studies over the past few decades suggest that fewer than 20% are actively practicing. Buenos Aires is the seat of a Roman Catholic metropolitan archbishop (the Catholic primate of Argentina), currently Jorge Cardinal Bergoglio. There are Protestant, Catholic Ortodox, Jewish and Muslim minorities.


          


          Geography
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          The limits of Buenos Aires proper are determined in the eastern part and north-east by the Rio de la Plata, in the southern part and southeast by the Riachuelo and to the northwest, west and Southwest by Avenida General Paz, a 24-kilometer (15mi) long highway that separates the province of Buenos Aires from the city.


          The city of Buenos Aires lies in the pampa region, except some zones like the Buenos Aires Ecological Reserve, the Boca Juniors (football) Club "sports city", Jorge Newbery Airport, the Puerto Madero neighbourhood and the main port itself; these were all built on reclaimed land along the coasts of the Rio de la Plata (the world's largest estuary).


          The region was formerly crossed by different creeks and lagoons, some of which were refilled and other tubed. Among the most important creeks are: Maldonado, Vega, Medrano, Cildaez and White. In 1908 many creeks were channeled and rectified, as floods were damaging the city's infrastructure. Starting in 1919, most creeks were enclosed. Notably, the Maldonado was tubed in 1954, and currently runs below Juan B. Justo avenue.


          


          Climate
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              Rivadavia Avenue in winter.
            

          


          The city has a humid subtropical climate ("Cfa" by Kppen classification). The average year temperature is 17.6C (63.7F). The city gets 1,147 mm (45 in) of rainfall per year. The average high temperatures ranges from 30.4C (86.7F) in January, to 14.9C (58.8F) in Winter (1981-1990 period). Rain can be expected at any time of year and hailstorms are not unusual.


          The lowest temperature ever recorded in central Buenos Aires (Buenos Aires Central Observatory) was 5.4C (22F) on July 9, 1918. The highest temperature ever recorded was 43.3C (109.9F) on January 29, 1957. The last snowfall (see July 2007 Argentine winterstorm) occurred recently on July 9, 2007 when the entry of a massive polar cold snap made as a result the worst winter of Argentina in almost thirty years, where severe snowfalls and blizzards affected the country. It was the first major snowfall in the city in 89 years (since June 22, 1918).


          Many locals leave Buenos Aires during the hot summer months (December, January and February) and head for seaside resorts on the Atlantic coast.


          
            
              	Weather averages for Buenos Aires, Argentina (1981-1990 period)
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	Year
            


            
              	Average high C (F)

              	30.4 (87)

              	28.7 (84)

              	26.4 (80)

              	22.7 (73)

              	19.0 (66)

              	15.6 (60)

              	14.9 (59)

              	17.3 (63)

              	18.9 (66)

              	22.5 (73)

              	25.3 (78)

              	28.1 (83)

              	22.4 (72)
            


            
              	Average low C (F)

              	20.4 (69)

              	19.4 (67)

              	17.0 (63)

              	13.7 (57)

              	10.3 (51)

              	7.6 (46)

              	7.4 (45)

              	8.9 (48)

              	9.9 (50)

              	13.0 (55)

              	15.9 (61)

              	18.4 (65)

              	13.5 (56)
            


            
              	Precipitation mm (inches)

              	119 (4.69)

              	118 (4.65)

              	134 (5.28)

              	97 (3.82)

              	74 (2.91)

              	63 (2.48)

              	66 (2.6)

              	70 (2.76)

              	73 (2.87)

              	119 (4.69)

              	109 (4.29)

              	105 (4.13)

              	1,147 (45.16)
            


            
              	Source: The World Meteorological Organization Nov 2006
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          Economy
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          Buenos Aires is the financial, industrial, commercial, and cultural hub of Argentina. Its port is one of the busiest in South America; navigable rivers by way of the Rio de la Plata connect the port to north-east Argentina, Brazil, Uruguay and Paraguay. As a result it serves as the distribution hub for a vast area of the south-eastern region of the South American continent. Tax collection related to the port has caused many political problems in the past.


          Measured in GDP, the economy of Greater Buenos Aires was the 13th largest economy among the world's cities in 2005 at US$245 billion in purchasing power parity, which, based on the population of that year, translates into US$19,500 per capita. The Buenos Aires Human Development Index (0.923 in 1998) is likewise high by international standards.


          The city's services sector is diversified and well-developed by international standards and accounts for 78% of its economy (compared to 58% for all of Argentina's); advertising, in particular, plays a prominent role in the export of services at home and abroad. Manufacturing is, nevertheless, still prominent in the city's economy (17%) and, concentrated mainly in the southside, it benefits as much from high local purchasing power and a large local supply of skilled labor as it does from its relationship to massive agriculture and industry just outside the city limits themselves.


          To the west of Buenos Aires is the Pampa Hmeda, the most productive agricultural region of Argentina (as opposed to the dry southern Pampa, mostly used for cattle farming). Meat, dairy, grain, tobacco, wool and leather products are processed or manufactured in the Buenos Aires metro area. Other leading industries are automobile manufacturing, oil refining, metalworking, machine building and the production of textiles, chemicals, clothing and beverages.


          


          Culture


          


          Strongly influenced by European culture, Buenos Aires is sometimes referred to as the "Paris of South America".


          Buenos Aires is the site of the Teatro Coln, one of the world's greatest opera houses. It is closed for renovations until at least 2010. There are several symphony orchestras and choral societies. The city has numerous museums related to history, fine arts, modern arts, decorative arts, popular arts, sacred art, arts and crafts, theatre and popular music, as well as the preserved homes of noted art collectors, writers, composers and artists. It has many public libraries and cultural associations as well as the largest concentration of active theatres in Latin America. It has a world-famous zoo and Botanical Garden, a large number of landscaped parks and squares, as well as churches and places of worship of many denominations, many of which are architecturally noteworthy.


          


          Language
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          Known as Rioplatense Spanish, Buenos Aires' Spanish (and also in other cities like Rosario and Montevideo, Uruguay) is characterised by voseo, yesmo and aspiration of s in various contexts. It is heavily influenced by the dialects of Spanish spoken in Andalusia and Murcia. A phonetic study conducted by the Laboratory for Sensory Investigations of CONICET and the University of Toronto showed that the porteo accent is closer to the Neapolitan dialect of Italian than any other spoken language.


          In the early 20th century, Argentina absorbed millions of immigrants, many of them Italians, who spoke mostly in their local dialects (mainly Neapolitan, Sicilian and Genoan). Their adoption of Spanish was gradual, creating a pidgin of Italian dialects and Spanish that was called cocoliche. Its usage declined around the 1950s.


          Many Spanish immigrants were from Galicia, to the extent that Spaniards are still generically referred to in Argentina as gallegos ( Galicians). Galician language, cuisine and culture had a major presence in the city for most of the 20th century. In recent years, descendants of Galician immigrants have led a mini-boom in Celtic music (which also highlighted the Welsh traditions of Patagonia).


          Yiddish was commonly heard in Buenos Aires, especially in the Balvanera garment district and in Villa Crespo until the 1960s. Korean and Chinese have become significant since the 1970s. Most of the newer immigrants learn Spanish quickly and assimilate into city life.


          The Lunfardo argot originated within the prison population, and in time spread to all porteos. Lunfardo uses words from Italian dialects, from Brazilian Portuguese, from African and Caribbean languages and even from English. Lunfardo employs humorous tricks such as inverting the syllables within a word ( vesre). Today, Lunfardo is mostly heard in tango lyrics ; the slang of the younger generations has been evolving away from it. See also: Belgranodeutsch.


          


          Tango
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              Tango dance
            

          


          Tango music was born in the suburbs of Buenos Aires, notably in the brothels of the Junn y Lavalle district and in the arrabales (poorer suburbs). Its sensual dance moves were not seen as respectable until adopted by the Parisian high society in the 1920s, and then all over the world. In Buenos Aires, tango-dancing schools (known as academias) were usually men-only establishments.


          Tango consists of a variety of styles that developed in different regions and eras of Argentina and Uruguay as well as in other locations around the world. The dance developed in response to many cultural elements, such as the crowding of the venue and even the fashions in clothing. The styles are mostly danced in either open embrace, where lead and follow connect at arms length, or close embrace, where the lead and follow connect chest-to-chest.


          Early tango was known as tango criollo, or simply tango. Today, there are many tango dance styles, including Argentine Tango, Uruguayan Tango, Ballroom tango (American and International styles), Finnish tango and vintage tangos.


          


          


          Cinema


          The cinema first appeared in Buenos Aires in 1896. The city has been the centre of the Argentine cinema industry in Argentina for over 100 years since French camera operator Eugene Py directed the pioneering film La Bandera Argentina in 1897. Since then, over 2000 films have been directed and produced within the city, many of them referring to the city in their titles, such as Buenos Aires Plateada, and Buenos Aires a la vista. The culture of tango music has been incorporated into many films produced in the city, especially since the 1930s. Many films have starred tango performers such as Hugo del Carril, Tita Merello, Carlos Gardel and Edmundo Rivero.


          


          Architecture
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          Buenos Aires architecture is characterized by its individuality and uniqueness, with elements resembling Barcelona, Paris and Madrid.


          Italian and French influences increased after the declaration of independence at the beginning of the 19th century, though the academic style persisted until the first decades of the 20th century.


          Attempts at renovation took place during the second half of the 19th century and the beginning of the 20th, when European influences penetrated into the country, reflected by several buildings of Buenos Aires such as the Iglesia Santa Felicitas by Ernesto Bunge; the Palace of Justice, the National Congress, and the Teatro Coln, all of them by Vittorio Meano.


          The simplicity of the Rioplatense baroque style can be clearly seen in Buenos Aires through the works of Italian architects such as Andr Blanqui and Antonio Masella, in the churches of San Ignacio, Nuestra Seora del Pilar, the Cathedral and the Cabildo.


          The architecture of the second half of the 20th century continued to reproduce French neoclassic models, such as the headquarters of the Banco de la Nacion Argentina built by Alejandro Bustillo, and the Museo Hispanoamericano de Buenos Aires|Museo Hispanoamericano of Martn Noel. However, since the 1930s the influence of Le Corbusier and European rationalism consolidated in a group of young architects from the University of Tucumn, among whom Amancio Williams stands out. The construction of skyscrapers proliferated in Buenos Aires until the 1950s. Newer modern high-technology buildings by Argentine architects in the last years of the 20th century and the beginning of the 21st include the Le Parc Tower by Mario lvarez, the Torre Fortabat by Snchez Ela and the Repsol-YPF Tower by Csar Pelli.


          


          Notable residents


          
            [image: Symphony conductor Daniel Barenboim.]

            
              Symphony conductor Daniel Barenboim.
            

          


          
            [image: Novelist Ernesto Sabato.]

            
              Novelist Ernesto Sabato.
            

          


          
            [image: Composer Gustavo Santaolalla, twice honored with an Oscar.]

            
              Composer Gustavo Santaolalla, twice honored with an Oscar.
            

          


          
            [image: Film maker Francis Ford Coppola.]
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          Buenos Aires was home to these Argentine writers:


          
            	Roberto Arlt


            	Leopoldo Lugones


            	Jorge Luis Borges


            	Andrs Rivera


            	Paul Groussac


            	Manuel Mujica Lanez


            	Adolfo Bioy Casares


            	Ernesto Sabato


            	Leopoldo Marechal


            	Tomas Eloy Martinez


            	Silvina Ocampo


            	Victoria Ocampo


            	Julio Cortzar


            	Manuel Puig

          


          International figures who have lived in Buenos Aires include:


          
            	Ren Goscinny


            	Marcel Duchamp


            	Witold Gombrowicz


            	Jerry Masucci


            	Pablo Neruda


            	Rubn Daro


            	Lucas Gelardi


            	Romola Nijinska


            	Rosa Chacel


            	Antoine de Saint-Exupry


            	Eugene O' Neill


            	Federico Garcia Lorca


            	Jos Ortega y Gasset


            	Robert Duvall


            	Viggo Mortensen


            	Indra Devi


            	Hugo Pratt


            	Guy Williams


            	Francis Ford Coppola

          


          Others include businesspeople Aristotle Onassis, Fritz Thyssen, John S. Reed and advertising greats Gino Boccasile and Lucien-Achille Mauzan, who was considered to be Argentina's father of the advertising poster. During the Spanish Civil War and its aftermath, Buenos Aires provided refuge for many expatriate Spaniards, including philosopher Jos Ortega y Gasset and composer Manuel de Falla, who later moved to Crdoba. Luca Prodan arrived from England in the 1980s and became an icon of Argentine rock.


          Musicians Daniel Barenboim, Alberto Ginastera, Gustavo Santaolalla and Martha Argerich among others, are Buenos Aires natives.


          Fiction author W.E.B. Griffin spends half the year at his wife's family home in Buenos Aires and the other half in his native Pennsylvania. Cinema trailblazer Francis Ford Coppola, likewise, divides his time between San Francisco and Buenos Aires, where work on an upcoming epic has led him to establish an Argentine subsidiary of his production company, American Zoetrope.


          


          Education


          


          Primary education
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          Primary education comprises the first two EGB cycles (grades 16). Because of the system that was in place until 1995 (7 years of primary school plus 5 or 6 of secondary school), primary schools used to offer grades 17. Although most schools have already converted to teach the 8th and 9th grades, others chose to eliminate 7th grade altogether, forcing the students to complete the 3rd cycle in another institution.


          


          Secondary education


          Secondary education in Argentina is called Polimodal ("polymodal", that is, having multiple modes), since it allows the student to choose his/her orientation. Polimodal is not yet obligatory but its completion is a requirement to enter colleges across the nation. Polimodal is usually 3 years of schooling, although some schools have a fourth year.


          Conversely to what happened on primary schools, most secondary schools in Argentina contained grades 8th and 9th, plus Polimodal (old secondary) but then started converting to accept also 7th grade students, thus allowing them to keep their same classmates for the whole EGB III cycle.
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          In December 2006 the Chamber of Deputies of the Argentine Congress passed a new National Education Law restoring the old system of primary followed by secondary education, making secondary education obligatory and a right, and increasing the length of compulsory education to 13 years. The government vowed to put the law in effect gradually, starting in 2007.


          


          College education


          There are many state-run, taxpayer-funded universities in Argentina, as well as a number of private universities. See University reform in Argentina and List of Argentine universities.


          The University of Buenos Aires, one of the top learning institutions in South America, has produced five Nobel Prize winners and provides taxpayer-funded education for students from all around the globe.


          Buenos Aires is a major centre for psychoanalysis, particularly the Lacanian school.


          


          Tourism
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          According to the World Travel & Tourism Council, tourism has been growing in the Argentine capital since 2002. In a survey by the travel and tourism publication Travel + Leisure Magazine in 2008, travelers voted Buenos Aires the second most desirable city to visit after Bangkok, Thailand.


          The city offers a variety of cultural activities. Visitors may choose to visit a tango show, an estancia in the Province of Buenos Aires, or enjoy the traditional asado. New tourist circuits have recently evolved, devoted to famous Argentines such as Carlos Gardel, Eva Pern or Jorge Luis Borges. Due to the favourable exchange rate, its shopping centres such as Alto Palermo, Paseo Alcorta, Patio Bullrich, Abasto de Buenos Aires and Galeras Pacfico are frequently visited by tourists.


          San Telmo is a frequently visited area south of city, with its cobblestoned streets and buildings from the colonial era that attest to its long history. There are churches, museums, antique shops and "Antique Fairs" ('Ferias de Antigedades') in historic Dorrego Square, where the streets on weekends are filled with performers such as tango dancers. The city also plays host to musical festivals, the largest of which is Quilmes Rock.


          


          Landmarks
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            	The Obelisk (Is one of the main icons of the city, and a venue for various cultural activities and other events)


            	Casa Rosada (Is the official seat of the executive branch of the government of Argentina)


            	Avenida Corrientes (Is one of the principal thoroughfares of the Argentine capital of Buenos Aires. The street is intimately tied to the Tango and Porteo culture.)


            	Cabildo (Is the public building in Buenos Aires that was used as the government house during the colonial times)


            	Florida Street (Is an elegant street at Buenos Aires city centre,)


            	Nueve de Julio Avenue (Its name honours Argentina's Independence Day. It was the widest avenue in the world)


            	Metropolitan Cathedral (It is the mother church of the Archdiocese of Buenos Aires)


            	Teatro Coln (Opened in 1908 it is one of the world's major opera houses)


            	Plaza de Mayo (Is the main square in Buenos Aires, site of many protests and historical events)


            	San Telmo (Is one of the oldest neighborhoods of Buenos Aires and also one of the best preserved areas and is characterized with a number of European style buildings)


            	9 de Julio (is the widest street street in the world).


            	Palermo (A hip and trendy neighbourhood of Buenos Aires filled with restaurants, shops and clubs called boliches))


            	Avenida de Mayo (The avenue is often compared with those of Madrid, Barcelona and Paris due of its sophisticated buildings of art Nouveau, neoclassic and eclectic styles)


            	National Library (is the largest library in Argentina and one of the most important in the Americas)


            	La Boca (It retains a strong European flavour, with many of its early European settlers being from Italy and Spain)


            	Caminito


            	Cementerio de la Recoleta (The Cemetery includes graves of some of the most influential and important persons of Argentina, including several presidents, scientists, and wealthy characters)


            	National Congress (Argentine Parliament)

          


          


          Transportation


          


          Street network
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          Buenos Aires is based on a rectangular grid pattern, save for natural barriers or the relatively rare developments explicitly designed otherwise (notably, the neighbourhood of Parque Chas). The rectangular grid provides for square blocks named manzanas, with a length of roughly 110 meters. Pedestrian zones in the city centre are partially car-free and always bustling, access provided by bus and the Metro (subte) Line C. Buenos Aires, for the most part, is a very walkable city and the majority of residents in Buenos Aires use public transport.


          Two diagonal avenues in the city centre alleviate traffic and provide better access to Plaza de Mayo. Most avenues running into and out of the city centre are one-way and feature six or more lanes, with computer-controlled green waves that ensure fast traffic outside of peak times.


          Main avenues of the city include the 140-metre (459ft)-wide 9 de Julio Avenue, the over-35km (22mi)-long Rivadavia Avenue, and Corrientes Avenue, the main thoroughfare of culture and entertainment.


          In the 1940s and 1950s, the Avenida General Paz beltway that surrounds the city along its border with Buenos Aires Province and freeways leading to the new international airport and to the northern suburbs heralded a new era in Buenos Aires traffic. Encouraged by pro-automaker policies pursued towards the end of Pres. Peron's term (1955) and during Pres. Arturo Frondizi's term (1958-62) in particular, auto sales nationally leapt from an average of 30,000 during the 1920s through the '50s to about 250,000 in the 1970s and over 560,000 in 2007 and today, 1.7 million vehicles (nearly one-fifth of Argentina's total) are registered in Buenos Aires.


          Toll motorways opened in the late 1970s by then-mayor Osvaldo Cacciatore provided fast access to the city centre and are today used by over a million vehicles, daily. Cacciatore likewise had financial district streets (roughly one square kilometre in area) closed to private cars during daytime. Most major avenues are, however, gridlocked at peak hours. Following the economic mini-boom of the 1990s, record numbers started commuting by car and congestion increased, as did the time-honored Argentine custom of taking weekends off in the countryside.


          


          Buses


          There are over 150 city bus lines called Colectivos, each one managed by an individual company which makes them very effective as they compete with each other and attracts exceptionally high use with virtually no public financial support, their frequency makes them equal to the underground systems of other cities, but on wheels, however, buses cover a far wider area than the underground system. Colectivos in Buenos Aires do not have a fixed timetable, but run from 4 to several per hour, depending on the bus line and time of the day. With very cheap tickets and extensive routes, usually no further than four blocks from commuters' residences, the colectivo is by far the preferred mode of transport around the city. Bus line operators must comply with city regulations on security and pollution control.


          


          Taxi


          A fleet of 40,000 black-and-yellow taxis ply the streets at all hours. License controls are not enforced rigorously. There have been numerous reports of organized crime controlling the access of taxis to the city airports and other major destinations . Radio-link companies provide reliable and safe service; many such companies provide incentives for frequent users. Low-fare limo services, known as remises, have become popular in recent years.


          


          Metro
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          The Buenos Aires Metro (locally known as subte, from "subterrneo" meaning underground or metro) is a high yield system providing access to various parts of the city. Opened in 1913, it is the oldest underground system in the Southern Hemisphere and in the Spanish-speaking world. The system has six lines, named by letters (A to E, and H) There are 74 stations, and 52.3km (32mi) of track. An expansion program is underway to extend existing lines into the outer neighborhoods and add a new north-south line. Track length is expected to reach 89km (55mi) by the year 2011.
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          Daily ridership is 1.3 million and on the increase. Fares are cheap and are in fact cheaper than the city buses. While tokens have been used in the past, at present, riders purchase either single-use or multi-use cards (called SubtePass) with a magnetic strip or use Contactless cards called SubteCard which can be rechargeable with cash or linked to a bank account for automatic debit.


          The Buenos Aires Metro has six lines which also has links to the metropolitan train network.


          
            	Line A - Light Blue: Subte Line A is the oldest line of the Buenos Aires Metro. This historical line runs from Plaza de Mayo to Primera Junta, and is scheduled to be extended towards Nazca St.


            	Line B - Red: Line B of the Buenos Aires Metro runs from Leandro N. Alem Station to Los Incas (projected to Villa Urquiza).


            	Line C - Blue: The Line C of the Buenos Aires Metro runs from Retiro to Constitucin terminus, opened on 9 November 1934, 4.4 km.


            	Line D - Green: Subte Line D of the Buenos Aires Metro runs from Catedral to Congreso de Tucumn. The D Line opened on 3 June 1937 and has been expanded to the north several times. The line is currently 10.41 km long and runs approximately parallel to the Buenos Aires coastline.


            	Line E - Purple: Subte Line E runs from Bolivar Station to Plaza de los Virreyes, opened on 20 June 1944, currently with 9.2 km.


            	Line H - Yellow: Line H runs from Once terminus to Caseros. It is also planned to run from Retiro to Nueva Pompeya once the remaining sections are constructed.

          


          


          Current Extensions
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          At Line A four new stations after Primera Junta are under construction, being Nazca the new future terminal while newer metro carriages are slowly being introduced to handle the increased demand. On Line B Since 2004, work began to expand the line to Villa Ortzar and Villa Urquiza. On Line H further extensions are planned to run from Retiro to Nueva Pompeya once constructed. It will connect the Southern part of the city with the North, thus improving the flow to the centre of the city, and will be approximately 11 km long from end to end. The Line H will provide cross-connections with almost all the other lines.


          


          New Metro lines


          New underground lines are planned and were presented by the Government of the City of Buenos Aires on May 26 of 2007. There are currently three lines planned:


          The Line F will join Constitucin Station with Plaza Italia and will have an extension of 7,6 kilometers. It will be transverse-radialy, according to the section, with strong integration with the rest of the network.


          The Line G will connect the Retiro Station with the Cid Campeador and will have an extension of 7,6 kilometers. It will be radial to communicate the axes of high density residential and commercial areas, and will bring the underground to the northwest district of the city.


          The Line I will run from Emilio Mitre Line A Station up to Plaza Italia and will have an extension of 7,3 kilometres. It will be the most external transverse line of the network and will communicate the neighborhoods of the north, centre and south of the city and will integrate to the radial lines far from the city centre.


          
            [image: PreMetro E2 map]

            
              PreMetro E2 map
            

          


          


          Tram system
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          Buenos Aires had an extensive street railway (tram) system with over 857 km (535 mi) of track, which was dismantled during the 1960s in favour of bus transportation and is now in the stages of a slow comeback. The PreMetro or Line E2 is a 7.4 km light rail line that connects with the Buenos Aires Metro Line E, at Plaza de los Virreyes station and runs to General Savio and Centro Cvico and is operated by Metrovas. The official inauguration took place on 27 August 1987. The cost of building and fitting out the line was also impressive, amounting to a mere USD 5.4 million. An additional USD 4.6 million was allocated to the acquisition of a fleet of 25 light rail vehicles.


          Tren de la Costa is a 15.5 km-long (9.7 miles) 11-station light rail line inaugurated in 1996 in Greater Buenos Aires, between Maip Avenue station in the northern suburb of Olivos and Delta station in Tigre partido, on the Ro de la Plata. Tren de la Costa is served by nine trains, each of two cars. Each train has a capacity of 200 passengers and travels at an average speed of 35 km/h. The journey time is 30 minutes, with a frequency of about 15 minutes. A new 2 km (1,25 miles) tramway (LRT), Tranva del Este runs across the Puerto Madero district. Extensions planned will link the Retiro and La Boca terminal train stations. Other routes are being studied. A Heritage streetcar maintained by tram fans operates on weekends, near the Primera Junta line A metro station in the Caballito neighbourhood.


          


          Commuter rail


          
            [image: Retiro Rail Terminal]

            
              Retiro Rail Terminal
            

          


          
            [image: Suburban train on Tigre Station]

            
              Suburban train on Tigre Station
            

          


          
            [image: Ferry crossing the river Rio de la Plata.]

            
              Ferry crossing the river Rio de la Plata.
            

          


          
            [image: Ministro Pistarini International Airport, more commonly referred as Ezeiza International Airport.]

            
              Ministro Pistarini International Airport, more commonly referred as Ezeiza International Airport.
            

          


          The Buenos Aires commuter network system is very extensive, every day more than 1.3 million people commute to the Argentine capital for work and other business. These suburban trains operate between 4 AM and 1 AM. The Buenos Aires Railway system also connects the city with long distance rail to Rosario and Crdoba among other metropolitan areas. The three principal stations for both long-distance and local passenger services are located in Buenos Aires city centre Plaza Constitucion, Retiro and Once de Septiembre.


          The Buenos Aires commuter rail system has seven lines:


          
            	Belgrano Norte Line


            	Belgrano Sur Line


            	Roca Line


            	San Martin Line


            	Sarmiento Line


            	Mitre Line


            	Lnea Urquiza (Buenos Aires)

          


          


          High speed rail


          A new high-speed rail line between Buenos Aires, Rosario and Crdoba, with speeds up to 320 km/h is planned.


          


          Ferry


          Buenos Aires is also served by a ferry system operated by the company Buquebus that connects the port of Buenos Aires with the main cities of Uruguay, ( Colonia del Sacramento, Montevideo and Punta del Este). More than 2,2 million people per year commute between Argentina and Uruguay with Buquebus


          


          Airports


          The Buenos Aires international airport, Ministro Pistarini International Airport, is located in the suburb of Ezeiza and is often called simply "Ezeiza". The Aeroparque Jorge Newbery airport, located in the Palermo district next to the riverbank, serves mostly domestic traffic and general aviation.


          


          Sports


          Football is a passion for Argentines. Buenos Aires has the highest concentration of football teams of any city in the world (featuring no less than 24 professional football teams), with many of its teams playing in the major league. The best-known rivalry is the one between Boca Juniors and River Plate; a match between these two teams was named as one of the "50 sporting things you must do before you die" by The Observer. Other major clubs include San Lorenzo de Almagro, Vlez Srsfield, Argentinos Juniors and Huracn.


          
            
              	Club

              	League

              	Venue

              	Established
            


            
              	River Plate

              	(First Division)

              	El Monumental

              	1901
            


            
              	Boca Juniors

              	(First Division)

              	Estadio Alberto J. Armando

              	1905
            


            
              	Independiente

              	(First Division)

              	Estadio Libertadores de Amrica

              	1905
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          Buenos Aires has been a candidate city for the Summer Olympic Games on three occasions: for the 1956 Games, which were lost by a single vote to Melbourne; for the 1968 Summer Olympics, held in Mexico City; and in 2004, when the games were awarded to Athens.
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          However, Buenos Aires hosted the 1951 Pan American Games - the first, and was also host city to several World Championship events: the 1950 and 1990 Basketball World Championships, the 1982 and 2002 Men's Volleyball World Championships and, most remembered, the 1978 FIFA World Cup, won by Argentina on June 25, 1978 when it defeated the Netherlands by 31.


          Juan Manuel Fangio won 5 Formula One World Driver's Championships, and was only matched by Schumacher, with 6 Championships right before retiring. The Buenos Aires Oscar Glvez car-racing track hosted 20 editions of the Formula One Argentine Grand Prix between 1953 and 1998; its discontinuation was due to financial reasons. The track features local categories on most weekends.


          Argentines' love for horses can be experienced in several ways: horse racing at the Hipdromo Argentino de Palermo racetrack, polo in the Campo Argentino de Polo (located just across Libertador Avenue from the Hipdromo), and pato, a kind of basketball played on horseback that was declared the national game in 1953.


          Buenos Aires native Guillermo Vilas (who was raised in Mar del Plata) was one of the great tennis players of the 1970s and 1980s, and popularized tennis in all of Argentina. He won the ATP Buenos Aires numerous times in the 1970s.


          Other popular sports in Buenos Aires are golf, basketball, rugby, and field hockey.
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            Retrieved from " http://en.wikipedia.org/wiki/Buenos_Aires"
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              	Format

              	Supernatural, Fantasy, Horror, Action, Dramedy
            


            
              	Created by

              	Joss Whedon
            


            
              	Starring

              	Sarah Michelle Gellar

              Nicholas Brendon

              Alyson Hannigan

              Anthony Stewart Head

              see also
            


            
              	Openingtheme

              	Composed by Nerf Herder
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              	144 ( Listofepisodes)
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              	The WB ( 1997 2001)

              UPN ( 2001 2003)
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              	480i (SDTV)
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              	External links
            


            
              	Official website
            


            
              	IMDb profile
            


            
              	TV.com summary
            

          


          Buffy the Vampire Slayer is an Emmy Award-winning and Golden Globe-nominated American cult television series that aired from March 10, 1997 until May 20, 2003. The series was created in 1997 by writer-director Joss Whedon under his production tag, Mutant Enemy Productions with later co-executive producers being Jane Espenson, David Fury, and Marti Noxon. The series narrative follows Buffy Anne Summers (played by Sarah Michelle Gellar), the latest in a line of young women chosen by fate to battle against vampires, demons, and the forces of darkness as the Slayer. Like previous Slayers, Buffy is aided by a Watcher, who guides and trains her. Unlike her predecessors, Buffy surrounds herself with a circle of loyal friends who become known as the " Scooby Gang."


          The series usually reached between four and six million viewers on original airings. Although such ratings are lower than successful shows on the "big four" networks ( ABC, NBC, CBS and Fox), they were a success for the relatively new and smaller WB Television Network. Reviews for the show were positive, and it was ranked #41 on the list of TV Guide's 50 Greatest TV Shows of All Time as well as #2 on Empire's 50 Greatest TV Shows of All Time. Buffy was also voted #3 in TV Guide's Top 25 Cult TV Shows of All Time and included in TIME Magazine's 100 Best TV Shows of All Time. It was nominated for Emmy and Golden Globe awards. The WB network ceased operation on September 17, 2006 after airing an "homage" to its "most memorable series", including the pilot episodes of Buffy and its spin-off Angel.


          Buffy's success has led to hundreds of tie-in products, including novels, comics, and video games. The series has received attention in fandom (including fan films), parody, and academia, and has influenced the direction of other television series.


          In 2007 actress Sarah Michelle Gellar who starred as Buffy Summers, said in a interview "For eight years I had the pleasure of portraying a character that was the very definition of a powerful woman. In my opinion, one of the greatest examples in history of entertainment".


          


          Production


          


          Origins


          Writer Joss Whedon says that "Rhonda the Immortal Waitress was really the first incarnation of [the Buffy concept], just the idea of some woman who seems to be completely insignificant who turns out to be extraordinary." This early, unproduced idea evolved into Buffy, which Whedon developed to invert the Hollywood formula of "the little blonde girl who goes into a dark alley and gets killed in every horror movie." Whedon wanted "to subvert that idea and create someone who was a hero." He explained: "The very first mission statement of the show was the joy of female power: having it, using it, sharing it."


          The concept was first visited through Whedon's script for the 1992 movie Buffy the Vampire Slayer, which featured Kristy Swanson in the title role. The director, Fran Rubel Kuzui, saw it as a "pop culture comedy about what people think about vampires." Whedon disagreed: "I had written this scary film about an empowered woman, and they turned it into a broad comedy. It was crushing." The script was praised within the industry, but the movie was not.


          Several years later, Gail Berman, a Sandollar Productions executive, approached Whedon to develop his Buffy concept into a television series. Whedon explained that "They said, 'Do you want to do a show?' And I thought, 'High school as a horror movie.' And so the metaphor became the central concept behind Buffy, and that's how I sold it." The supernatural elements in the series stood as metaphors for personal anxieties associated with adolescence and young adulthood. Whedon went on to write and partly fund a twenty five minute non-broadcast pilot that was shown to networks and eventually sold to the WB Network. The latter promoted the premiere with a series of History of the Slayer clips, and the first episode aired on March 10, 1997.


          


          Executive producers


          Joss Whedon was credited as executive producer throughout the run of the series, and for the first five seasons (19972001) he was also the show runner, a role that involves serving as head writer and being responsible for every aspect of production. Marti Noxon took on the role for seasons six and seven (20012003), but Whedon continued to be involved with writing and directing Buffy alongside projects such as Angel, Fray, and Firefly. Fran Rubel Kuzui and her husband, Kaz Kuzui, were credited as executive producers but were not involved in the show. Their credit, rights, and royalties over the franchise relate to their funding, producing, and directing of the original movie version of Buffy.


          


          Writing


          Script-writing was done by Mutant Enemy, a production company created by Whedon in 1997. The writers with the most writing credits include: Steven S. DeKnight, Jane Espenson, David Fury, Drew Goddard, Drew Greenberg, Rebecca Rand Kirshner, Marti Noxon and Doug Petrie. Howard Gordon, David Greenwalt, Joss Whedon, Matt Kiene, Joe Reinkemeyer, Ty King, Tracey Forbes, Thomas A. Swyden, Rob Des Hotel, Dana Reston, Dan Vebber, Carl Ellsworth, Ashley Gable, Elin Hampton and Dean Batali all hold credits as well.


          Jane Espenson has explained how scripts came together. First, the writers talked about the emotional issues facing Buffy Summers and how she would confront them through her battle against evil supernatural forces. Then the episode's story was "broken" into acts and scenes. Act breaks were designed as key moments to intrigue viewers so that they would stay with the episode following advertisements. The writers collectively filled in scenes surrounding these act breaks for a more fleshed-out story. A whiteboard marked their progress by mapping brief descriptions of each scene. Once "breaking" was done, the credited author wrote an outline for the episode, which was checked by Whedon or Noxon. The writer then wrote a full script, which went through a series of drafts, and finally a quick rewrite from the show runner. The final article was used as the shooting script.


          


          Casting


          The title role went to Sarah Michelle Gellar, who had appeared as Sydney Rutledge on Swans Crossing and Kendall Hart on All My Children. At age eighteen in 1995, Gellar had already won a Daytime Emmy Award for Outstanding Younger Leading Actress in a Drama Series. In 1996, she was initially cast as Cordelia Chase during a week of auditioning.


          Anthony Stewart Head had already led a prolific acting and singing career but remained best known in the United States for a series of twelve coffee commercials with Sharon Maughan for Taster's Choice. He accepted the role of Rupert Giles.


          Unlike other Buffy regulars, Nicholas Brendon had little acting experience, instead working various jobs  including production assistant, plumber's assistant, veterinary janitor, food delivery, script delivery, day care counselor and waiter  before deciding to break into acting to help him overcome a stutter. He landed his Xander Harris role following only four days of auditioning.


          Alyson Hannigan was the last of the original four to be cast. Following her role in My Stepmother Is an Alien, she appeared in commercials and supporting roles on television shows throughout the early 1990s. In 1996 the role of Willow Rosenberg was initially given to Riff Regan for the unaired Buffy pilot, but Hannigan auditioned when the role was recast for the series proper. She described her approach to auditions in an interview through her treatment of a particular moment: Willow tells Buffy that her Barbie doll was taken from her as a child, and Buffy asks if she ever got the Barbie back. "Willow's line was 'Most of it.' And so I thought I'm gonna make that a really happy thing. I was so proud that she got most of it back. That clued in on how I was going to play the rest of the scene. It defines the character." Her approach subsequently helped her win the role.


          


          Broadcast history


          


          Buffy the Vampire Slayer first aired on March 10, 1997 on the WB network, and played a key role in the growth of the Warner Bros. television network in its early years. After five seasons, it transferred to the United Paramount Network ( UPN) for its final two seasons. The show went into syndication in the United States on FX. In the United Kingdom, the entire series aired on Sky One and BBC2. The BBC gave the show two time slots: the early-evening slot for a family-friendly version with violence, objectionable language and other stronger material cut out, and a late-night uncut version. Sky One had a similar method, in which the show would be edited for an after-noon encore presentation besides the uncut prime-time slot. From the fourth season onwards, the BBC aired the show in anamorphic 16:9 widescreen format, but Whedon later said that Buffy was never intended to be viewed this way. Despite his claims, Sky One and FX (UK) now air repeat showings in the widescreen format.


          While the seventh season was still being broadcast, Sarah Michelle Gellar told Entertainment Weekly she was not going to sign on for an eighth year, "[When] we started to have such a strong year this year, I thought: 'This is how I want to go out, on top, at our best." Whedon and UPN gave some considerations to production of a spin-off series that would not require Gellar, including a rumored Faith series, but nothing became of those plans. The Buffy canon is continuing outside the television medium in the Dark Horse Comics series, Buffy Season Eight. This is produced since March 2007 by Whedon, who has also written the first story arc, " The Long Way Home".


          As of July 15, 2008, Buffy the Vampire Slayer episodes are available to download for PlayStation 3 and PlayStation Portable video game consoles via the PlayStation Network.


          


          Opening sequence


          The Buffy opening sequence provides credits early in each show. The music was performed by the punk rock band Nerf Herder. The song sounds similar to a German pop song from the 1980s called " Codo" by DF, but Nerf Herder have said that they had "never heard of DF", and that the similarity was coincidental. In the DVD commentary for the first Buffy episode, Whedon said his decision to go with Nerf Herder's theme was influenced by cast member Alyson Hannigan, who had made him listen to the band's music. Janet Halfyard, in her essay "Music, Gender, and Identity in Buffy the Vampire Slayer and Angel", describes the opening:


          
            
              	

              	It begins with the sound of an organ, accompanied by a wolf's howl, with a visual image of a flickering night sky overlaid with unintelligible archaic script: the associations with both the silent era and films such as Nosferatu and with the conventions of the Hammer House of Horror and horror in general are unmistakable.

              	
            

          


          But the theme changes: "[The opening sequence] removes itself from the sphere of 1960s and '70s horror by replaying the same motif, the organ now supplanted by an aggressively strummed electric guitar, relocating itself in modern youth culture." This music is heard over images of a young cast involved in the action and turbulence of adolescence. The sequence provides a post-modern twist on the horror genre.


          The brief clips of characters and events which compose the opening sequence are updated from season to season. The only shots that persists across seasons are those of a book titled "Vampyr" and of the cross given to Buffy by Angel in the first episode.


          


          Music


          Buffy features a mix of original, indie, rock and pop music. The composers spent around seven days scoring between fourteen to thirty minutes of music for each episode. Christophe Beck revealed that the Buffy composers used computers and synthesizers and were limited to recording one or two "real" samples. Despite this, their goal was to produce "dramatic" orchestration that would stand up to film scores.


          Alongside the score, most episodes featured indie rock music, usually at the characters' venue of choice, The Bronze. Buffy Music Supervisor John King explained that "we like to use unsigned bands" that "you would believe would play in this place". For example, the fictional group Dingoes Ate My Baby were portrayed on screen by front group Four Star Mary. Pop songs by famous artists were rarely featured prominently, but several episodes spotlighted the sounds of more famous artists such as Sarah McLachlan , Blink 182, Third Eye Blind, Aimee Mann (who also had a line of dialogue), The Dandy Warhols, Cibo Matto, and Michelle Branch. The popularity of music used in Buffy has led to three soundtrack albums: Buffy The Vampire Slayer: The Album, Radio Sunnydale and "Once More, with Feeling" Soundtrack.


          


          Setting and storylines


          


          Setting and filming locations


          Most of Buffy was shot on location in Los Angeles, California. The main exterior set of the town of Sunnydale, including the infamous "sun sign", was located in Santa Monica, California in a lot on Olympic Boulevard. The show is set in the fictional California town of Sunnydale, whose suburban Sunnydale High School sits on top of a " Hellmouth", a gateway to demon realms. The Hellmouth serves as a nexus for a wide variety of evil creatures and supernatural phenomena, and lies beneath the school library. In addition to being an open-ended plot device, Joss Whedon has cited the Hellmouth and " High school as Hell" as one of the primary metaphors in creating the series.


          The high school used in the first three seasons is actually Torrance High School, in Torrance, California. This school was used until the residents of Torrance complained about loud sounds at night. The school exterior has been used in other television shows and movies, most notably Beverly Hills 90210, Bring It On, She's All That and the spoof Not Another Teen Movie. In addition to the high school and its library, scenes take place in the town's cemeteries, a local nightclub (The Bronze), and Buffy's home, where many of the characters live at various points in the series.


          Some of the exterior shots of the college Buffy attends, UC Sunnydale, were filmed at UCLA.


          


          Format


          Buffy is told in a serialized format, with each episode involving a self-contained story while contributing to a larger storyline, which is broken down into season-long narratives marked by the rise and defeat of a powerful antagonist, commonly referred to as the " Big Bad". The show blends different genres, including horror, martial arts, romance, melodrama, farce, comedy, and even, in one episode, musical comedy.


          The series' narrative revolves around Buffy and her friends, collectively dubbed the " Scooby Gang", who struggle to balance the fight against supernatural evils with their complex social lives. A typical episode contains one or more villains, or supernatural phenomena that are thwarted or defeated. Though elements and relationships are explored and ongoing subplots are included, the show focuses primarily on Buffy and her role as an archetypal heroine.


          In the first seasons, the most prominent monsters in the Buffy bestiary are vampires, which are based on traditional myths, lore, and literary conventions. As the series continues, Buffy and her companions fight an increasing variety of demons, as well as ghosts, werewolves, zombies, and unscrupulous humans. They frequently save the world from annihilation by a combination of physical combat, magic, and detective-style investigation, and are guided by an extensive collection of ancient and mystical reference books. Hand-to-hand combat is chiefly undertaken by Buffy and Angel, later by Spike, and to a far lesser degree by Giles and Xander. Willow eventually becomes an adept witch, while Giles contributes his extensive knowledge of demonology and supernatural lore.


          


          Inspirations and metaphors


          During the first year of the series, Whedon described the show as " My So-Called Life meets The X-Files." My So-Called Life gave a sympathetic portrayal of teen anxieties; in contrast, The X-Files delivered a supernatural "monster of the week" storyline. Alongside these series, Whedon has cited cult film Night of the Comet as a "big influence", and credited the X-Men character Kitty Pryde as a significant influence on the character of Buffy. The authors of the unofficial guidebook Dusted point out that the series was often a pastiche, borrowing elements from previous horror novels, movies, and short stories and from such common literary stock as folklore and mythology. Nevitt and Smith describe Buffy's use of pastiche as "post modern Gothic". For example, the Adam character parallels the Frankenstein monster, the episode " Bad Eggs" parallels Invasion of the Body Snatchers, and so on.


          Buffy episodes often include a deeper meaning or metaphor as well. Whedon explained, "We think very carefully about what we're trying to say emotionally, politically, and even philosophically while we're writing it it really is, apart from being a pop-culture phenomenon, something that is deeply layered textually episode by episode." Academics Wilcox and Lavery provide examples of how a few episodes deal with real life issues turned into supernatural metaphors:


          
            
              	

              	In the world of Buffy the problems that teenagers face become literal monsters. A mother can take over her daughter's life (" Witch"); a strict stepfather-to-be really is a heartless machine (" Ted"); a young lesbian fears that her nature is demonic (" Goodbye Iowa" and " Family"); a girl who has sex with even the nicest-seeming guy may discover that he afterwards becomes a monster (" Innocence").

              	
            

          


          The love affair between the vampire Angel and Buffy was fraught with metaphors. For example, their night of passion cost the vampire his soul. Sarah Michelle Gellar said: "That's the ultimate metaphor. You sleep with a guy and he turns bad on you."


          The feminist issue comes out especially when facing misogynist characters; the most misogynistic characters, Warren and Caleb, both die in gruesome ways, both killed by heroines of the series.


          


          Plot summary


          The first season exemplifies the "high school as hell" concept. Buffy Summers has just moved to Sunnydale after burning her old school's gym and hopes to escape her Slayer duties. Her plans are complicated by Rupert Giles, her new Watcher, who reminds her of the inescapable presence of evil. Sunnydale High is built atop a Hellmouth, a portal to demon dimensions that attracts supernatural phenomena to the area. Buffy meets two schoolmates, Xander and Willow, who will help fight evil through the series, but they must first prevent an ancient and especially threatening vampire from opening the Hellmouth and unleashing Hell on Earth.


          The emotional stakes are raised in the second season. New vampires, Spike and a weakened Drusilla, come to town along with the new Slayer, who was activated as a result of Buffy's brief death in the first season finale. Xander becomes involved with Cordelia, while Willow becomes involved with witchcraft and a young werewolf named Oz, both of which make her more confident. Buffy sleeps with her vampire lover Angel. Consequentially, she unwittingly removes his cursed soul as a result. He once more becomes Angelus, a sadistic killer. Buffy is forced to kill him, and leaves Sunnydale, emotionally shattered.


          After attempting to start a new life in Los Angeles, Buffy returns to town in the third season. Angel is resurrected, but leaves Sunnydale (at the end of the season) so Buffy will have a normal life. She is soon confronted with an unstable Slayer, and an often affable but definitely evil mayor's plans for Graduation Day.


          The fourth season sees Buffy and Willow enroll at UC Sunnydale while Xander joins the workforce and begins dating Anya, a former vengeance demon. Spike returns as a series regular and is abducted by a covert military force; they implant a microchip in his head which prevents him from harming humans. Oz leaves town after deciding he's too dangerous and Willow falls in love with Tara Maclay, another witch, while Buffy begins dating a grad student who is a member of The Initiative, a top-secret military installation based beneath the UC Sunnydale campus. It appears to be a well-meaning anti-demon operation, but its secret project goes horribly wrong. The season also marked the first year in which Joss Whedon oversaw other TV series.


          During the fifth season, a younger sister suddenly yet seamlessly appears in Buffy's life and an exiled Hell-God searches for a "key" that will allow her to return to her home dimension. The "key" has been turned into human form as Buffy's younger sister Dawn. The Hell-God eventually discovers the truth and kidnaps Dawn; Buffy sacrifices herself to save Dawn and prevent Hell from spreading on Earth. During the season, Xander and Anya become engaged, and Spike realizes he is in love with Buffy.


          Buffy's friends resurrect her through a powerful spell in the sixth season. Buffy returns from Heaven deeply depressed and finds a job at a fast food restaurant while conducting a secret, mutually abusive affair with Spike that later leads to him attempting to rape her. Plagued with remorse, he undergoes a series of trials and is awarded with a soul so he can "give her what she deserves". Her friends are unaware of her inner turmoils as they face their own troubles: Xander leaves Anya at the altar, and Willow becomes addicted to magic. When Tara is killed by an unhinged Warren Mears, Willow descends into darkness and begins a rampage that nearly causes the end of the world. In the end it is Xander who reaches through her pain and stops her from destroying the world.


          The instability caused by Buffy's revival enables the First Evil and a sinister preacher to amass an army of powerful vampires against humankind during the seventh season, while simultaneously seeking out and killing every currently-unactivated Potential Slayer. Willow invokes a spell that activates all the "Potentials" in the world. After an epic battle, an amulet worn by Spike channels solar energy through the battlefield, killing all of the vampires and apparently incinerating Spike. As the Scoobies flee Sunnydale, the town collapses into a crater, its Hellmouth destroyed.


          


          Characters


          


          Main characters


          Buffy Anne Summers (played by Sarah Michelle Gellar) is " the Slayer", one in a long line of young women chosen by fate to battle evil forces. This mystic calling endows her with dramatically increased physical strength, as well as endurance, agility, accelerated healing, intuition, and a limited degree of clairvoyance, usually in the form of prophetic dreams.


          

          Buffy receives guidance from her Watcher, Rupert Giles (played by Anthony Stewart Head). Giles, rarely referred to by his first name, is a member of the Watchers' Council, whose job is to train and assist the Slayers. Giles researches the supernatural creatures that Buffy must face, offering insights into their origins and advice on how to kill them.


          Buffy is also helped by friends she meets at Sunnydale High: Willow Rosenberg (Alyson Hannigan) and Xander Harris (Nicholas Brendon). Willow is originally a bookish wallflower; she provides a contrast to Buffy's outgoing personality, but shares the social isolation Buffy suffers after becoming a Slayer. As the series progresses, Willow becomes a more assertive character, a powerful witch, and comes out as a lesbian. In contrast, Xander, with no supernatural skills, provides comic relief and a grounded perspective. It is Xander who often provides the heart to the series, and in Season Six becomes the hero in place of Buffy who defeats the "Big Bad". Buffy and Willow are the only characters who appear in all 144 episodes; Xander is missing in only one.


          


          Others
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          The cast of characters grew over the course of the series. Buffy first arrives in Sunnydale with her mother, Joyce Summers (portrayed by Kristine Sutherland), who functions as an anchor of normality in the Scoobies' lives even after she learns of Buffy's role in the supernatural world (" Becoming, Part Two"). Buffy's teenage sister Dawn Summers ( Michelle Trachtenberg) does not appear until the fifth season.


          The vampire with a soul, Angel (portrayed by David Boreanaz), is Buffy's love interest throughout the first three seasons. He leaves Buffy to make amends for his sins and search for redemption in his own spin-off, Angel.


          At Sunnydale High, Buffy meets several other students willing to join her fight for good (alongside her friends Willow and Xander). Cordelia Chase ( Charisma Carpenter), the archetypal shallow cheerleader, reluctantly becomes involved, and Daniel "Oz" Osbourne ( Seth Green), a fellow student, rock guitarist and werewolf, joins the Scooby Gang through his relationship with Willow. Anya ( Emma Caulfield), a former vengeance demon (Anyanka) who specialized in avenging scorned women, becomes Xander's lover after losing her powers, and joins the Scooby Gang in the fourth season.


          In Buffy's senior year at school, she meets Faith ( Eliza Dushku), the second current-Slayer who was brought forth when Slayer Kendra ( Bianca Lawson) was killed by vampire Drusilla ( Juliet Landau), in the second season. Although she initially fights on the side of good with Buffy and the rest of the Scooby Gang, she comes to stand against them and sides with Mayor Richard Wilkins ( Harry Groener) after accidentally killing a human in the third season. She reappears briefly in the fourth season, looking for vengeance, and moves to Angel where she goes to jail for her murders. Faith reappears in season seven of Buffy, having helped Angel and crew, and fights with Buffy against the First evil.


          Buffy gathers other allies: Spike ( James Marsters), a vampire, is an old companion of Angelus and one of Buffy's major enemies in early seasons, although they later become allies and lovers. Later Spike, like Angel, regains his soul. Spike is known for his Billy Idol-style platinum blond hair and his black leather duster, stolen from a previous Slayer, Nikki Wood; her son, Robin Wood ( D. B. Woodside), joined the Scoobies in the final season. Tara Maclay ( Amber Benson) is a fellow member of Willow's Wicca group during the fourth season, and their friendship eventually turns into a romantic relationship. Buffy became involved personally and professionally with Riley Finn ( Marc Blucas), a military operative in " the Initiative", which hunts demons using science and technology. The final season sees geeky wannabe-villain Andrew Wells ( Tom Lenk) come to side with the Scoobies, who initially regard him more as a nuisance than an ally.


          Buffy featured dozens of recurring characters, both major and minor. For example the "Big Bad" (villain) characters were featured for at least one season (e.g. Glorificus was a character that appeared in 13 episodes, spanning much of Season 5). Similarly, characters that allied themselves to the Scooby Gang and characters which attended the same institutions were sometimes featured in multiple episodes.


          


          Spin-offs


          Buffy has inspired a range of official and unofficial works, including television shows, books, comics and games. This expansion of the series encouraged use of the term " Buffyverse" to describe the fictional universe in which Buffy and related stories take place.


          The franchise has inspired Buffy action figures and merchandise such as official Buffy/Angel magazines and Buffy companion books. Eden Studios has published a Buffy role-playing game, while Score Entertainment has released a Buffy Collectible Card Game.


          


          Possible Film or Series Continuation


          While it has merely been entertained, at the 2008 Paley Festival Joss Whedon remarked that he would be enthusiastic to reunite the cast to continue the story in the form of a movie or another show. The festival featured a reunion of the major cast and contributors to the show, who all seemed excited at the idea.



          
            "On that note Joss said that Oz will definitely appear in future issues and while the comic stories are currently "canon" he would gladly throw that out the window if the cast were to reunite in one form or another to make another show or movie. As to the possibility of that, the cast all seemed to dance around that throughout the evening, even when asked the question by the panel moderator."

          


          Prior to this, Sarah Michelle Gellar has said that she personally did not feel a Buffy movie would work but that she would be willing to do a film depending on the script.


          


          Angel


          The spin-off Angel was introduced in October 1999, at the start of Buffy's fourth season. The series was created by Buffy's creator Joss Whedon in collaboration with David Greenwalt. Like Buffy, it was produced by the production company Mutant Enemy. At times, it performed better in the Nielsen Ratings than its parent series did.


          The series was given a darker tone focusing on the ongoing trials of Angel in Los Angeles. His character is tormented by guilt following the return of his soul, punishment for more than a century of murder and torture. During the first four seasons of the show, he works as a private detective in a fictionalized version of Los Angeles, California, where he and his associates work to "help the helpless" and to restore the faith and "save the souls" of those who have lost their way. Typically, this mission involves doing battle with evil demons or demonically-allied humans (primarily the law firm Wolfram & Hart), while Angel must also contend with his own violent nature. In the fifth season, the senior partners of Wolfram and Hart take a bold gamble in their campaign to corrupt Angel, giving him control of their Los Angeles office. Angel accepts the deal as an opportunity to fight evil from the inside.


          In addition to Boreanaz, Angel inherited Buffy regular Charisma Carpenter ( Cordelia Chase). When Glenn Quinn ( Allen Francis Doyle) left the series during its first season, Alexis Denisof ( Wesley Wyndam-Pryce), who had been a recurring character in the last nine episodes of season three of Buffy, took his place. Carpenter and Denisof were followed later by Mercedes McNab ( Harmony Kendall) and James Marsters ( Spike). Several actors who played Buffy characters made guest appearances on Angel, including Seth Green ( Oz), Sarah Michelle Gellar (Buffy), Eliza Dushku ( Faith Lehane), Tom Lenk ( Andrew Wells), and Alyson Hannigan ( Willow Rosenberg). Angel also continued to appear occasionally on Buffy.


          


          Expanded universe


          


          Outside of the TV series, the Buffyverse has been officially expanded and elaborated on by authors and artists in the so-called "Buffyverse Expanded Universe". The creators of these works may or may not keep to established continuity. Similarly, writers for the TV series were under no obligation to use information which had been established by the Expanded Universe, and sometimes contradicted such continuity.


          Dark Horse has published the Buffy comics since 1998. In 2003, Whedon wrote an eight-issue miniseries for Dark Horse Comics entitled Fray, about a Slayer in the future. Following the publication of Tales of the Vampires in 2004, Dark Horse Comics halted publication on Buffyverse-related comics and graphic novels. The company is currently producing Whedon's Buffy the Vampire Slayer season eight with forty issues beginning in March 2007, to pick up where the television show left off  taking the place of an eighth canonical season. The first story arc is also written by Whedon, and is called " The Long Way Home" which has been widely well-received, with circulation rivalling industry leaders DC and Marvel's top-selling titles. Also after " The Long Way Home" came other story arcs like Faith's return in " No Future for You".


          Pocket Books hold the license to produce Buffy novels, of which they have published more than sixty since 1998. These sometimes flesh out background information on characters; for example, Go Ask Malice provides lots of information about Faith Lehane. The most recent novels include Carnival of Souls, Blackout, Portal Through Time, Bad Bargain and The Deathless.


          Five official Buffy video games have been released on portable and home consoles. The most recent, Chaos Bleeds, was released in 2003 for Gamecube, Xbox and PlayStation 2. On July 11, 2008, 505 Games announced that they were working on a Buffy game for the Nintendo DS, entitled Buffy The Vampire Slayer: Sacrifice .


          


          Undeveloped spinoffs


          The popularity of Buffy and Angel has led to attempts to develop more on-screen ventures in the fictional 'Buffyverse'. These projects remain undeveloped and may never be greenlighted. In 2002, two potential spinoffs were in discussion: Buffy the Animated Series and Ripper. Buffy the Animated Series was a proposed animated TV show based on Buffy; Whedon and Jeph Loeb were to be executive producers for the show, and most of the cast from Buffy were to return to voice their characters. 20th Century Fox showed an interest in developing and selling the show to another network. A three-minute pilot was completed in 2004, but was never picked up. Whedon revealed to The Hollywood Reporter: "We just couldn't find a home for [it]. We had six or seven hilarious scripts from our own staff  and nobody wanted it." Neither the pilot nor the scripts have been seen outside of the entertainment industry, though writer Jane Espenson has teasingly revealed small extracts from some of her scripts for the show.


          Ripper was originally a proposed television show based upon the character of Rupert Giles portrayed by Anthony Stewart Head. More recent information has suggested that if Ripper were ever made, it would be a TV movie or a DVD movie. There was little heard about the series until 2007 when Joss Whedon confirmed that talks were almost completed for a 90 minute Ripper special on the BBC with both Head and the BBC completely on board.


          In 2003, a year after the first public discussions on Buffy the Animated Series and Ripper, Buffy was nearing its end. Espenson has said that during this time spin-offs were discussed, "I think Marti talked with Joss about Slayer School and Tim Minear talked with him about Faith on a motorcycle. I assume there was some back-and-forth pitching." Espenson has revealed that Slayer School might have used new slayers and potentially included Willow Rosenberg, but Whedon did not think that such a spinoff felt right.


          Dushku declined the pitch for a Buffyverse TV series based on Faith and instead agreed to a deal to produce Tru Calling. Dushku explained to IGN: "It would have been a really hard thing to do, and not that I wouldn't have been up for a challenge, but with it coming on immediately following [Buffy], I think that those would have been really big boots to fill." Tim Minear explained some of the ideas behind the aborted series: "The show was basically going to be Faith meets Kung Fu. It would have been Faith, probably on a motorcycle, crossing the earth, trying to find her place in the world."


          Finally, during the summer of 2004 after the end of Angel, a movie about Spike was proposed. The movie would have been directed by Tim Minear and starred Marsters and Amy Acker and featured Alyson Hannigan. Outside the 2006 Saturn Awards, Whedon announced that he had pitched the concept to various bodies but had yet to receive any feedback.


          New sparks to the Buffy the Vampire Slayer movie have been lit by an interview Sarah Michelle Gellar gave to Sci-Fi Wire in which she says she would not rule out returning to her most iconic role: "Never say never," she said. "One of the reasons [the original Buffy movie] didn't really work on the big screen--and people blamed Kristy, but that's not what it was--is the story was better told over a long arc," Gellar said. "And I worry about Buffy as a 'beginning, middle and end' so quickly. ... You show me a script; you show me that it works, and you show me that [the] audience can accept that, [and] I'd probably be there. Those are what my hesitations are."


          


          Cultural impact
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          Buffy has had a cultural impact on a number of media. It has impacted television studies and inspired fan-made films, it has been parodied and referenced, and has even influenced other television series.


          


          Academia


          Buffy is notable for attracting the interest of scholars of popular culture as a subset of popular culture studies. Academic settings increasingly include the show as a topic of literary study and analysis. National Public Radio describes Buffy as having a "special following among academics, some of whom have staked a claim in what they call 'Buffy Studies.'" Though not widely recognized as a distinct discipline, the term "Buffy studies" is commonly used amongst the peer-reviewed academic Buffy-related writings. The response to this attention has had its critics. For example, Jes Battis, who authored Blood Relations in Buffy and Angel, admits that study of the Buffyverse "invokes an uneasy combination of enthusiasm and ire", and meets "a certain amount of disdain from within the halls of the academy". Nonetheless Buffy (19972003) eventually led to the publication of around twenty books and hundreds of articles examining the themes of the show from a wide range of disciplinary perspectives including sociology, Speech Communication, psychology, philosophy, and women's studies.


          


          Fandom and fan films


          The popularity of Buffy has led to websites, online discussion forums, works of Buffy fan fiction and several unofficial fan-made productions.


          


          Buffy in popular culture


          The series, which employed pop culture references as a frequent humorous device, has itself become a frequent pop culture reference in video games, comics and television shows, and has been frequently parodied and spoofed. Sarah Michelle Gellar has participated in several parody sketches, including a Saturday Night Live sketch in which the Slayer is relocated to the Seinfeld universe, and adding her voice to an episode of Robot Chicken that parodied a would-be eighth season of Buffy. There are also several adult parodies of Buffy, web comics, and music.


          


          U.S. ratings


          
            
              	Season

              	Timslot

              	U.S. ratings

              	Network

              	Rank

              	Network rank
            


            
              	1

              	1997

              	Monday 9:00pm EST

              	3.7 million

              	The WB

              	#144

              	#6
            


            
              	2

              	19971998

              	Monday 9:00pm EST ( 15 September 1997- 19 January 1998) / Tuesday 9:00pm EST ( 20 January 1998-)

              	5.2 million

              	The WB

              	#133

              	#3
            


            
              	3

              	19981999

              	Tuesday 9:00pm EST

              	5.3 million

              	The WB

              	#133

              	#2 (tied)
            


            
              	4

              	19992000

              	Tuesday 9:00pm EST

              	5.1 million

              	The WB

              	#122

              	#2 (tied)
            


            
              	5

              	20002001

              	Tuesday 9:00pm EST

              	4.5 million

              	The WB

              	#120

              	#3
            


            
              	6

              	20012002

              	Tuesday 9:00pm EST

              	4.6 million

              	UPN

              	#124

              	#3
            


            
              	7

              	20022003

              	Tuesday 9:00pm EST

              	3.6 million

              	UPN

              	#140

              	#4
            

          


          Buffy helped put The WB on the ratings map, but by the time the series landed at UPN in 2001, viewing figures had fallen. Buffy the Vampire Slayer had a series high during the third season with 5.3 million viewers, this probably due to the fact that both Gellar & Hannigan had hit movies out during the season ( Cruel Intentions and American Pie), and a series low with 3.6 million during the seventh season. During season 7, the show rarely reached above 4 million viewers. The show's series final Chosen pulled in a season high of 4.9 million viewers on the UPN network.


          Buffy did not compete with shows on the big four networks ( CBS, ABC, NBC, and FOX), but The WB were impressed with the young audience that the show was bringing in. Because of this, The WB ordered a full season of 22 episodes for the series' second season. After the episode " Surprise", Buffy was moved from Monday at 9pm to launch The WB's new night of programming on Tuesday. The first episode aired " Innocence" became the highest rated episode of the entire series, attracting over 8.2 million viewers. Due to its large success in that time slot, it remained on Tuesdays at 8pm for the remainder of its original run. With its new timeslot on The WB, the show quickly climbed to the top of The WB ratings and became one of their highest-rated shows for the remainder of its time on the network. The show always placed in the top 3, usually only coming in behind 7th Heaven. Between seasons 3 and 5, Buffy flip-flopped with Dawson's Creek and Charmed as the network's second highest-rated show.


          In the 2001-2002 season the show had moved to the UPN Network after a negotiation dispute with The WB. While it was still one of their highest rated shows on their network, the WB felt that the show had already peaked and was not worth giving a salary increase to the cast and crew. UPN on the other hand, had strong faith in the series and quickly grabbed it along with " Roswell". The UPN Network dedicated a 2 hour premiere to the series to help re-launch it. The premiere episode on UPN, " Bargaining", attracted over 7.7 million viewers, making it the 2nd highest rated ratings of the entire series run. The remainder of the series run on the network saw the show actually outperform its old sister shows Dawson's Creek and Charmed, which were still on the WB.


          In March 2003, Gellar announced that she would not be renewing he contract for a eighth season due to wanting to spend more time with her husband Freddie Prinze Jr., due to this the show ended in May 2003.


          


          Impact on television


          Commentators of the entertainment industry including All Movie Guide, The Hollywood Reporter and The Washington Post have cited Buffy as "influential". Autumn 2003 saw several new shows going into production in the U.S. that featured strong females who are forced to come to terms with supernatural power or destiny while trying to maintain a normal life. These post-Buffy shows include Dead Like Me and Joan of Arcadia. Bryan Fuller, the creator of Dead Like Me, said that "[Buffy] showed that young women could be in situations that were both fantastic and relatable, and instead of shunting women off to the side, it put them at the centre." Buffy, while itself taking certain elements from the classic series of Doctor Who (19631989) (even referencing it in one episode), became a blueprint for the revived series (2005-), and executive producer Russell T. Davies has said


          
            
              	

              	Buffy the Vampire Slayer showed the whole world, and an entire sprawling industry, that writing monsters and demons and end-of-the world isn't hack-work, it can challenge the best. Joss Whedon raised the bar for every writernot just genre/niche writers, but every single one of us.

              	
            

          


          As well as influencing Doctor Who, Buffy influenced its spinoff series Torchwood, and more generally, BBC itself, who still refer to the 7pm slot on BBC Two as "the Buffy slot".


          In addition, Buffy alumni have gone on to write for or create other shows, some of which bear a notable resemblance to the style and concepts of Buffy. Such endeavors include Tru Calling ( Douglas Petrie, Jane Espenson and even lead actress Eliza Dushku), Wonderfalls ( Tim Minear), Point Pleasant (Marti Noxon), Jake 2.0 ( David Greenwalt), The Inside (Tim Minear), Smallville ( Steven S. DeKnight) and Lost ( Drew Goddard, David Fury)


          Meanwhile, the Parents Television Council complained of efforts to "deluge their young viewing audiences with adult themes." The FCC, however, rejected the Council's indecency complaint concerning the violent sex scene between Buffy and Spike in Smashed (Buffy episode). The BBC, however, chose to censor some of the more controversial sexual content.


          


          Series information


          The first season was introduced as a mid-season replacement for the short-lived night-time soap opera Savannah, and therefore was made up of only 12 episodes. Each subsequent season was built up of 22 episodes. Discounting the unaired Buffy pilot, the seven seasons make up a total of 144 Buffy episodes aired between 1997 and 2003.


          


          Awards and nominations


          Buffy has gathered a number of awards and nominations which include an Emmy Award nomination for the 2000 episode " Hush", which featured an extended sequence with no character dialogue. The 2001 episode " The Body" revolved around the death of Buffy's mother. It was filmed with no musical score, only diegetic music; it was nominated for a Nebula Award in 2002. The fall 2001 musical episode " Once More, with Feeling" received plaudits, but was omitted from Emmy nomination ballots by "accident". It has since been featured on Channel 4's "100 Greatest Musicals". In 2001, Sarah Michelle Gellar received a Golden Globe-nomination for Best Actress in a TV Series-Drama.
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              	Motto:Съединението прави силата( Bulgarian)

              "Saedinenieto pravi silata"( transliteration)

              "Unity makes power"1
            


            
              	Anthem: Мила Родино(Bulgarian)

              Mila Rodino(transliteration)

              Dear Motherland
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                  Location of Bulgaria(orange)

                  on the European continent(camel &white)

                  in the European Union(camel) [ Legend]

                

              
            


            
              	Capital

              (and largest city)

              	Sofia

            


            
              	Official languages

              	Bulgarian
            


            
              	Demonym

              	Bulgarian
            


            
              	Government

              	Parliamentary republic
            


            
              	-

              	President

              	Georgi Parvanov
            


            
              	-

              	Prime Minister

              	Sergey Stanishev
            


            
              	Formation
            


            
              	-

              	Founded

              	681
            


            
              	-

              	Last previously independent state2

              	

              1422
            


            
              	-

              	Autonomy within the Ottoman Empire

              	

              1878
            


            
              	-

              	Unification with Eastern Rumelia

              	1885
            


            
              	-

              	Officially recognized independence

              	1908
            


            
              	EU accession

              	January 1, 2007
            


            
              	Area
            


            
              	-

              	Total

              	110,910km( 112th)

              42,823 sqmi
            


            
              	-

              	Water(%)

              	0.3
            


            
              	Population
            


            
              	-

              	2008estimate

              	7,640,238( 93rd)
            


            
              	-

              	2001census

              	7,932,984
            


            
              	-

              	Density

              	68.9/km( 124th)

              185/sqmi
            


            
              	GDP( PPP)

              	2008estimate
            


            
              	-

              	Total

              	$92.894 billion( 63rd)
            


            
              	-

              	Per capita

              	$12,252( 65th)
            


            
              	GDP (nominal)

              	2008estimate
            


            
              	-

              	Total

              	$49.686 billion( 75th)
            


            
              	-

              	Per capita

              	$6,546( 88th)
            


            
              	Gini(2003)

              	29.2(low)
            


            
              	HDI(2007)

              	▲ 0.824(high)( 53rd)
            


            
              	Currency

              	Lev3 ( BGN)
            


            
              	Time zone

              	EET ( UTC+2)
            


            
              	-

              	Summer( DST)

              	EEST( UTC+3)
            


            
              	Internet TLD

              	.bg4
            


            
              	Calling code

              	+359
            


            
              	1

              	" Bulgarias National Flag". Bulgarian Government ( 3 October 2005). Retrieved on 2007- 01-01.
            


            
              	2

              	Vidin Tsardom.
            


            
              	3

              	plural Leva.
            


            
              	4

              	Bulgarians, in common with citizens of other European Union member-states, also use the .eu domain.
            


            
              	5

              	Cell phone system GSM and NMT 450i
            


            
              	6

              	Domestic power supply 220 V/50 Hz, Schuko (CEE 7/4) sockets
            

          


          Bulgaria ( Bulgarian: България, transliterated: Balgariya, pronounced IPA: [bəlˈgarija]), officially the Republic of Bulgaria (Република България, Republika Balgariya, pronounced IPA: [rɛˈpubliˌka bəlˈgarija], a state in Southeastern Europe, borders on five other countries: Romania to the north (mostly along the River Danube), Serbia and the Republic of Macedonia to the west, and Greece and Turkey to the south. The Black Sea defines the extent of the country to the east.


          Bulgaria comprises the classical regions of Moesia, Thrace, and Macedonia. Old European culture within the territory of present-day Bulgaria started to produce golden artifacts by the fifth millennium BC.


          The country preserves the traditions (in ethnic name, language, and alphabet) of the First Bulgarian Empire (632/681 1018), which at times covered most of the Balkans and spread its alphabet, literature and culture among the Slavic and other peoples of Eastern Europe. Centuries later, with the decline of the Second Bulgarian Empire (1185 1396/1422), the country came under Ottoman rule for nearly five centuries. The Russo-Turkish War of 1877-1878 led to the re-establishment of a Bulgarian state as a constitutional monarchy in 1878, with the Treaty of San Stefano marking the birth of the Third Bulgarian Kingdom. After World War II, Bulgaria became a communist state and part of the Eastern Bloc. In 1990, after the Revolutions of 1989, the Communist party gave up its monopoly on power and Bulgaria transitioned to democracy and free-market capitalism.


          Currently Bulgaria functions as a parliamentary democracy under a unitary constitutional republic. A member of the European Union since 2007 and of NATO since 2004, it has a population of approximately 7.7 million, with Sofia as its capital and largest city.


          


          Geography


          Geographically and in terms of climate, Bulgaria features notable diversity with the landscape ranging from the Alpine snow-capped peaks in Rila, Pirin and the Balkan Mountains to the mild and sunny Black Sea coast; from the typically continental Danubian Plain (ancient Moesia) in the north to the strong Mediterranean climatic influence in the valleys of Macedonia and in the lowlands in the southernmost parts of Thrace.


          Phytogeographically, Bulgaria straddles the Illyrian and Euxinian provinces of the Circumboreal region within the Boreal kingdom. According to the WWF and to the European Environment Agency's Digital Map of European Ecological Regions, the territory of Bulgaria subdivides into two main ecoregions: the Balkan mixed forests and Rhodope montane mixed forests. However, small parts of four other ecoregions also occur on Bulgarian territory.


          


          Relief


          The Balkan Peninsula derives its name from the Balkan or Stara Planina mountain-range, which runs through the centre of Bulgaria and extends into eastern Serbia.
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          Bulgaria comprises portions of the regions known in classical times as Moesia, Thrace, and Macedonia. The mountainous southwest of the country has two alpine ranges  Rila and Pirin  and further east stand the lower but more extensive Rhodope Mountains. The Rila range includes the highest peak of the Balkan Peninsula, Musala, at 2,925meters (9,596ft); the long range of the Balkan mountains runs west-east through the middle of the country, north of the famous Rose Valley. Hilly country and plains lie in the southeast, along the Black Sea coast in the east, and along Bulgaria's main river, the Danube in the north.


          


          Hydrography
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            [image: The Vacha Dam in the Rhodope Mountains]

            
              The Vacha Dam in the Rhodope Mountains
            

          


          Bulgaria has a dense network of about 540 rivers, but with the notable exception of the Danube, most have short lengths and low water-level.


          Most rivers flow through mountainous areas; fewer in the Danubian Plain, Upper Thracian Plain and especially Dobrudzha. Two catchment basins exist: the Black Sea (57% of the territory and 42% of the rivers) and the Aegean Sea (43% of the territory and 58% of the rivers) basins. The longest river located solely in Bulgarian territory, the Iskar, has a length of 368 km. Other major rivers include the Struma and the Maritsa River in the south.


          Rila and Pirin feature around 260 glacial lakes; the country also has several large lakes on the Black Sea coast and more than 2,200 dam lakes. Many mineral springs exist, located mainly in the south-western and central parts of the country along the faults between the mountains.


          The Bulgarian word for spa, баня, transliterated as banya, appears in some of the names of more than 50 spa towns and resorts including Sapareva Banya, Hisarya, Sandanski, Bankya, Varshets, Pavel Banya, Devin, Velingrad and many others.


          


          Climate


          Bulgaria has a temperate climate, with cool and damp winters, very hot and dry summers, and Mediterranean influence along the Black Sea coast. The barrier effect of the Balkan Mountains influences climate throughout the country: northern Bulgaria gets slightly cooler and receives more rain than the southern regions. Precipitation in Bulgaria averages about 630 millimetres per year. Drier areas include Dobrudzha and the northern coastal strip, while the higher parts of the Rila and Stara Planina Mountains receive the highest levels of precipitation. In summer, temperatures in the south of Bulgaria often exceed 40 degrees Celsius, but remain cooler by the coast. A site near Plovdiv has recorded the highest known temperature: 46.7 degrees Celsius.


          


          Urban geography
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          Bulgaria's larger cities include:


          
            
              	Place

              	City

              	Population

              	Place

              	City

              	Population
            


            
              	1. [image: ]

              	Sofia

              	&0000000001380406.0000001,380,406

              	6. [image: ]

              	Stara Zagora

              	&0000000000152619.000000152,619
            


            
              	2. [image: ]

              	Plovdiv

              	&0000000000376918.000000376,918

              	7. [image: ]

              	Pleven

              	&0000000000121700.000000121,700
            


            
              	3. [image: ]

              	Varna

              	&0000000000349031.000000349,031

              	8. [image: ]

              	Sliven

              	&0000000000106434.000000106,434
            


            
              	4. [image: ]

              	Burgas

              	&0000000000220985.000000220,985

              	9. [image: ]

              	Dobrich

              	&0000000000103309.000000103,309
            


            
              	5. [image: ]

              	Rousse

              	&0000000000167715.000000167,715

              	10. [image: ]

              	Shumen

              	&0000000000094888.00000094,888
            

          


          Bulgaria operates a scientific station, the St. Kliment Ohridski Base, on Livingston Island in the South Shetland Islands off the coast of Antarctica.


          


          History


          


          Prehistory and Antiquity


          
            	Further information: Neolithic Europe, Bronze Age Europe,and Thrace}
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          Prehistoric cultures in the Bulgarian lands include the Neolithic Hamangia culture and Vinča culture (6th to 3rd millennia BC), the eneolithic Varna culture (5th millennium BC; see also Varna Necropolis), and the Bronze Age Ezero culture. The Karanovo chronology serves as a gauge for the prehistory of the wider Balkans region.


          The Thracians, the earliest known identifiable people to inhabit the present-day territory of Bulgaria, have left traceable marks among all the Balkan region despite its tumultuous history of many conquests. The Panagyuriste treasure ranks as one of the most splendid achievements of the Thracian culture.


          The Thracians lived divided into numerous separate tribes until King Teres united most of them around 500 BC in the Odrysian kingdom, which peaked under the kings Sitalces and Cotys I (383-359 BC). In 188 BC the Romans invaded Thrace, and warfare continued until 45 AD when Rome finally conquered the region. The conquerors quickly Romanised the population. By the time the Slavs arrived, the Thracians had already lost their indigenous identity and had dwindled in number following frequent invasions.


          


          The Slavs and Old Great Bulgaria


          The Slavs emerged from their original homeland (location not definitively established: see Slavic peoples) in the early 6th century and spread to most of the eastern Central Europe, Eastern Europe and the Balkans, forming in the process three main branches  the West Slavs, the East Slavs and the South Slavs. The eastern South Slavs became part of the ancestors of the modern Bulgarians. They assimilated what remained of the Thracians. Modern Bulgarians derive much of their culture, language and self-determination from these early immigrants.


          In 632, the Bulgars, an ancient civilisation/nation that formed numerous kingdoms throughout Eurasia and stemmed from a largely enigmatic socio-cultural lineage (theorised as of either Aryan or Turkic descent), originally from Central Asia, formed under the leadership of Khan Kubrat an independent state called Great Bulgaria, situated between the lower course of the Danube to the west, the Black Sea and the Azov Sea to the south, the Kuban River to the east, and the Donets River to the north.


          Pressure from the Khazars led to the subjugation of Great Bulgaria in the second half of the 7th century. Some of the Bulgars from that territory later migrated to the northeast to form a new state called Volga Bulgaria (around the confluence of the Volga and Kama Rivers), which lasted until the 13th century.


          


          First Bulgarian Empire
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          Kubrats successor, Khan Asparuh, migrated with some of the Bulgar tribes to the lower courses of the rivers Danube, Dniester and Dniepr (known as Ongal), and conquered Moesia and Scythia Minor ( Dobrudzha) from the Byzantine Empire, expanding his new khanate further into the Balkan Peninsula. A peace treaty with Byzantium in 681 and the establishment of the Bulgar capital of Pliska south of the Danube mark the beginning of the First Bulgarian Empire. At the same time one of Asparuh's brothers, Kuber, settled with another Bulgar group in present-day Macedonia.


          During the siege of Constantinople in 717-718 the Bulgars honoured their treaty with the Byzantines by sending troops to help the populace of the imperial city. In the decisive battle the Bulgarians killed 30,000 to 60,000 Arabs. Contemporaries across the continent called the Bulgarian Emperor Tervel the Saviour of Europe.


          The influence and territorial expansion of Bulgaria increased further during the rule of Khan Krum, who in 811 won a decisive victory against the Byzantine army led by Nicephorus I in the Battle of Pliska.


          In 864, Bulgaria accepted Eastern Orthodox Christianity.


          Bulgaria became a major European power in the ninth and the tenth centuries, while fighting with the Byzantine Empire for the control of the Balkans. This happened under the rule (852889) of Boris I. During his reign, the Cyrillic alphabet originated in Preslav and Ohrid, adapted from the Glagolitic alphabet invented by the monks Saints Cyril and Methodius.


          The Cyrillic alphabet became the basis for further cultural development. Centuries later, this alphabet, along with the Old Bulgarian language, fostered the intellectual written language (lingua franca) for Eastern Europe, known as Church Slavonic. The greatest territorial extension of the Bulgarian Empire  covering most of the Balkans  occurred under Simeon I, the first Bulgarian Tsar ( Emperor), son of Boris I.


          However, Simeon's greatest achievement consisted of Bulgaria developing a rich, unique Christian Slavonic culture, which became an example for the other Slavonic peoples in Eastern Europe and ensured the continued existence of the Bulgarian nation regardless of the centrifugal forces that threatened to tear it into pieces throughout its long and war-ridden history.


          Following a decline in the mid-tenth century (worn out by wars with Croatia, by frequent Serbian rebellions sponsored by Byzantine gold, and by disastrous Magyar and Pecheneg invasions,) Bulgaria collapsed in the face of an assault of the Rus' in 969-971.


          The Byzantines then began campaigns to conquer Bulgaria. In 971, they seized the capital Preslav and captured Emperor Boris II. Resistance continued under Tsar Samuil in the western Bulgarian lands for nearly half a century. The country managed to recover and defeated the Byzantines in several major battles taking the control of the most of the Balkans and in 991 invaded the Serbian state. However, the Byzantines led by Basil II (Basil the Bulgar-Slayer) destroyed the Bulgarian state in 1018 after their victory at Kleidion.


          


          Byzantine Bulgaria
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          In the first decade after the establishment of Byzantine rule, no evidence remains of any major attempt at resistance or any uprising of the Bulgarian population or nobility. Given the existence of such irreconcilable opponents to Byzantium as Krakra, Nikulitsa, Dragash and others, such apparent passivity seems difficult to explain. Some historians explain this fact by concessions that Basil II granted the Bulgarian nobility in order to gain their obedience. In the first place, Basil II guaranteed the indivisibility of Bulgaria in its former geographic borders and did not abolish officially the local rule of the Bulgarian nobility that now became part of Byzantine aristocracy as archons or strategs. Second, special charters (royal decrees) of Basil II recognised the autocephaly of the Bulgarian Archbishopric of Ohrid and set up its boundaries, dioceses, property and other privileges.


          The people of Bulgaria challenged Byzantine rule several times in the 11th and then again later in the early 12th century. The biggest uprising occurred under the leadership of Peter II Delyan, (proclaimed Emperor of Bulgaria in Belgrade in 1040). In the mid to late 11th century, the Normans, fresh from their recent conquests in southern Italy and Sicily, landed in the Balkans and began advancing against the Byzantine Empire. It took the Byzantines until 1185 before the Normans were driven out but until then they posed a constant threat to Byzantine Bulgaria. In 1091 another invasion came in the form of the Pechenegs. However, these too were crushed at Levounion and again in c. 1120 by the Byzantine Empire. After that, the Hungarians made an attempt to increase their influence beyond the Danube river; John Comnenus' campaigns along the Danube eventually drove back the Hungarians as well by c.1140. It would be another 45 years before Bulgaria would attain independence. Until that time, Bulgarian nobles ruled the province in the name of the Byzantine Empire until a rebellion by Ivan Asen I and Peter IV of Bulgaria led to the establishment of the Second Bulgarian Empire.


          


          Second Bulgarian Empire
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          From 1185, the Second Bulgarian Empire once again established Bulgaria as an important power in the Balkans for two more centuries. With its capital based in Veliko Turnovo and under the Asen dynasty, this empire fought for dominance in the region against the Byzantine Empire, the Latin Empire and Hungary, reaching its zenith under Ivan Asen II (12181241). As a result of the Tatar invasions (beginning in the later 13th century), of internal conflicts and of the constant attacks from the Byzantines and the Hungarians, the power of the country declined until the end of the 13th century. From 1300, under Emperor Theodore Svetoslav Bulgaria regained its strength, but by the end of the fourteenth century the country had disintegrated into several feudal principalities, which the Ottoman Empire eventually conquered. A Polish-Hungarian crusade under the rule of Władysław III of Poland to free the Balkans was crushed in 1444 in the battle of Varna.


          During the 13th and 14th centuries, Bulgarian culture flourished. The architecture of the Tarnovo Artistic School and the painting of the Tarnovo Artistic School produced some splendid achievements. Emperor Ivan Alexander won a reputation as a great maecenas and patron of culture.


          


          Ottoman rule


          In the mid 13th century, the Second Bulgarian Empire dominated the Balkan Peninsula. By the end of the following century factional divisions between Bulgarian feudal landlords ( boyars) had gravely weakened the cohesion of the Empire which therefore collapsed before the invading Ottoman armies in the 1390s. The Bulgarians, most of whom lived in the quadrilateral contained by the lower Danube, the Aegean coast of Thrace, the Black Sea and the valley of the Vardar in the west, now entered upon five hundred years of Ottoman domination.


          During the second half of the 14th century Bulgaria became an Ottoman vassalage. Ottoman Sultan Bayezid I annexed Bulgaria following his victory against a crusade at the Battle of Nicopolis in 1396. According to some historians the five centuries of Ottoman rule featured violence and oppression. The Ottomans decimated the Bulgarian population, which lost most of its cultural relics. Turkish authorities destroyed most of the medieval Bulgarian fortresses in order to prevent rebellions. Large towns and the areas where Ottoman power predominated remained severely depopulated until the nineteenth century.


          The new authorities dismantled Bulgarian institutions at anything above the village or communal level, and merged the separate Bulgarian Church into the Orthodox Patriarchate in Constantinople (Istanbul), although a small, semi-independent Bulgarian Church did survive until 1767. The conquerors also assumed virtual ownership of the land, though they vested legal ownership in Allahs representative on earth, the Sultan. The new system of land-tenure imposed by the Turks functioned to provide the Ottoman army with cavalry troops: the sipahi or landlord had to provide a number of men proportionate to the amount of land he held, while maintained economically by his tenants, or rayahs. For the Bulgarian peasant the new system offered greater security than the old Bulgarian Empire had provided and exceptional privileges accrued to peasants living on vakif land  land with its income permanently entailed for the upkeep of a religious or charitable institution. All tenants, Christian or Muslim, who lived on vakif land had the right to such privileges, but in general the Christian subjects of the Sultan had to endure a number of disabilities; they usually paid more taxes than Moslems, they lacked legal equality with Moslems, they could not carry arms, their clothes could not rival those of Moslems in colour, nor could their churches tower as high as mosques. The new rulers made few attempts to enforce conversion to Islam and relatively few Bulgarians felt attracted to the new ruling faith by the legal privileges its adherents enjoyed. Those who did convert, the Pomaks, retained their native language, dress and customs, and lived primarily in the Rhodope mountains.


          The Ottoman system at its height did much to protect the rayah, but by the 17th century the system had started to decline, and at the end of the 18th had all but collapsed. Central government weakened over the decades, and this had allowed a number of local adventurers and freebooters to establish personal ascendancy over separate regions. These local ayans employed armed retainers and having established their authority frequently imposed new and far more arduous tenancies on the peasantry under their control. During the last two decades of the 18th and first decades of the 19th centuries the Balkan Peninsula dissolved into virtual anarchy, a period known in Bulgarian as the kurdjaliistvo after the armed bands or kurdjalii who plagued the area at this time. In many regions thousands of peasants fled from the countryside either to local towns or more probably to the hills or forests; some even fled beyond the Danube to Moldova, Wallachia or Southern Russia.
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          In the 18th and especially during the 19th century, conditions improved in certain areas. Some towns such as Gabrovo, Tryavna, Karlovo, Lovech, Skopie prospered. The Bulgarian peasants actually possessed their land, although it officially belonged to the sultan. The nineteenth century also brought improved communications, transportation and trade. The first factory in the Bulgarian lands opened in Sliven in 1834, and the first railway system started running (between Rousse and Varna) in 1865.


          Throughout the five Ottoman centuries Bulgarian people organized many attempts to re-establish their own state. The National awakening of Bulgaria became one of the key factors in the struggle for liberation. In the 19th century, there came into existence the Bulgarian Revolutionary Central Committee and the Internal Revolutionary Organisation led by liberal revolutionaries such as Vasil Levski, Hristo Botev, Lyuben Karavelov and many others. In 1876, the April uprising broke out: the largest and best-organized Bulgarian rebellion against the Ottoman Empire. This rebellion, however, did not receive the expected support from the Bulgarian masses.


          


          The Kingdom of Bulgaria
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          Following the Russo-Turkish War, 1877-1878 (when Russian soldiers together with a Romanian expeditionary force and volunteer Bulgarian troops defeated the Ottoman armies), the Treaty of San Stefano ( 3 March 1878), set up an autonomous Bulgarian principality. The Western Great Powers immediately rejected the treaty: they became aware that a large Slavic country in the Balkans might serve Russian interests. This led to the Treaty of Berlin (1878) which provided for an autonomous Bulgarian principality comprising Moesia and the region of Sofia. Alexander von Battenberg took the position of Bulgaria's first Prince. Most of Thrace was included in the autonomous region of Eastern Rumelia, whereas the rest of Thrace and all of Macedonia was returned under the sovereignty of the Ottomans. After the Serbo-Bulgarian War and unification with Eastern Rumelia in 1885, the principality was proclaimed a fully independent kingdom on October 5 ( September 22 O.S.), 1908, during the reign of Ferdinand I of Bulgaria.


          Ferdinand, a prince from the ducal family of Saxe-Coburg-Gotha, became the Bulgarian Prince after Alexander von Battenberg abdicated in 1886 following a coup d'tat staged by pro-Russian army-officers. (Although the counter-coup coordinated by Stefan Stambolov succeeded, Prince Alexander decided not to remain the Bulgarian ruler without the approval of Alexander III of Russia.) The struggle for liberation of the Bulgarians in the Adrianople, Vilayet and Macedonia continued throughout the late nineteenth and early twentieth centuries culminating with the Ilinden-Preobrazhenie Uprising organised by the Internal Macedonian Revolutionary Organization in 1903.


          


          The Balkan Wars and World War I
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          In 1912 and 1913, Bulgaria became involved in the Balkan Wars, first entering into conflict alongside Greece, Serbia and Montenegro against the Ottoman Empire. The First Balkan War (1912-1913) proved a success for the Bulgarian army, but a conflict over the division of Macedonia arose amongst the victorious allies. The Second Balkan War (1913) pitted Bulgaria against Greece and Serbia, joined by Romania and Turkey. After its defeat in the Second Balkan War, Bulgaria lost considerable territory conquered in the first war, as well as Southern Dobrudzha and parts of the region of Macedonia.


          During World War I, Bulgaria found itself fighting on the losing side as a result of its alliance with the Central Powers. Defeat in 1918 led to new territorial losses (the Western Outlands to Serbia, Western Thrace to Greece and the re-conquered Southern Dobrudzha to Romania). The Balkan Wars and World War I led to the influx of over 250,000 Bulgarian refugees from Macedonia, Eastern and Western Thrace and Southern Dobrudzha.


          


          The interwar years
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          In September 1918, Tsar Ferdinand abdicated in favour of his son Boris III in order to head off revolutionary tendencies. Under the Treaty of Neuilly (November 1919), Bulgaria ceded its Aegean coastline to Greece, recognized the existence of Yugoslavia, ceded nearly all of its Macedonian territory to that new state, and had to give Dobrudzha back to the Romanians. The country had to reduce its army to 20,000 men, and to pay reparations exceeding $400 million. Bulgarians generally refer to the results of the treaty as the "Second National Catastrophe".


          Elections in March 1920 gave the Agrarians a large majority, and Aleksandar Stamboliyski formed Bulgaria's first peasant government. He faced huge social problems, but succeeded in carrying out many reforms, although opposition from the middle and upper classes, the landlords and the officers of the army remained powerful. In March 1923 Stamboliyski signed an agreement with the Kingdom of Yugoslavia recognising the new border and agreeing to suppress Internal Macedonian Revolutionary Organization (VMRO), which favoured a war to regain Macedonia from Bulgaria. This triggered a nationalist reaction, and the Bulgarian coup d'tat of June 9, 1923 eventually resulted in Stamboliykski's assassination. A right-wing government under Aleksandar Tsankov took power, backed by the army and the VMRO, which waged a White terror against the Agrarians and the Communists. In 1926 the Tsar persuaded Tsankov to resign, a more moderate government under Andrey Lyapchev took office and an amnesty was proclaimed, although the Communists remained banned. A popular alliance including the re-organised Agrarians won elections in 1931 under the name Popular Bloc.


          In May 1934 another coup took place, removing the Popular Bloc from power and establishing an authoritarian military rgime headed by Kimon Georgiev. A year later Tsar Boris managed to remove the military rgime from power, restoring a form of parliamentary rule (without the re-establishment of the political parties) and under his own strict control. The Tsar's regime proclaimed neutrality, but gradually Bulgaria gravitated into alliance with Nazi Germany and Fascist Italy.


          


          World War II


          After regaining control over Southern Dobrudzha in 1940, Bulgaria became allied with the Axis Powers, although no Bulgarian soldiers participated in the war against the USSR. During World War II Nazi Germany allowed Bulgaria to occupy parts of Greece and of Yugoslavia. Bulgaria became one of only three countries (along with Finland and Denmark) that saved its entire Jewish population (around 50,000 people) from the Nazi camps by refusing to comply with a 31 August 1943 resolution. The Bulgarian authorities did however send Jews in territories newly-acquired (from Greece and Yugoslavia) to death-camps in response to a direct request from Germany.


          In September 1944, the Soviet army entered Bulgaria, enabling the Bulgarian Communists (the Bulgarian Workers Party) to seize power and establish a communist state. In 1944, Bulgaria's forces turned against the country's former ally, Germany. The 450,000-man army in 1944 dwindled to 130,000 by 1945.


          


          The People's Republic of Bulgaria


          After World War II, Bulgaria fell within the Soviet sphere of influence. It became a People's Republic in 1946 and one of the USSR's staunchest allies. In the late 1970s, it began normalizing relations with Greece. The People's Republic ended in 1989 as many Communist regimes in Eastern Europe, as well as the Soviet Union itself, began to collapse. Opposition forces removed the Bulgarian Communist leader Todor Zhivkov and his right-hand man Milko Balev from power on 10 November 1989.


          


          The Republic of Bulgaria


          In February 1990, the Communist Party voluntarily gave up its monopoly on power, and in June 1990 the first free elections since 1931 took place, won by the moderate wing of the Communist Party (renamed the Bulgarian Socialist Party  BSP). In July 1991, the country adopted a new constitution which provided for a relatively weak elected President and for a Prime Minister accountable to the legislature.


          The anti-Communist Union of Democratic Forces took office, and between 1992 and 1994 carried through the privatization of land and industry, but faced massive unemployment and economic difficulties. The reaction against economic reform allowed BSP to take office again in 1995, but by 1996 the BSP government had also encountered difficulties, and in the presidential elections of that year the UDF's Petar Stoyanov was elected. In 1997, the BSP government collapsed and the UDF came to power. Unemployment, however, remained high and the electorate became increasingly dissatisfied with both parties.


          Relations with Turkey began to normalise in the 1990s.


          On June 17, 2001, Simeon II, the son of Tsar Boris III and the former Head of state (as Tsar of Bulgaria from 1943 to 1946), won a narrow victory in democratic elections. The king's party  National Movement Simeon II ("NMSII")  won 120 out of 240 seats in Parliament and overturned the two pre-existing political parties. Simeon's popularity declined during his four-year rule as Prime Minister, and the BSP won the elections in 2005, but could not form a single-party government and had to seek a coalition.


          Since 1989, Bulgaria has held multi-party elections and privatized its economy, but economic difficulties and a tide of corruption have led over 800,000 Bulgarians, most of them qualified professionals, to emigrate in a " brain drain". Since a reform package introduced in 1997, the economy has returned to growth. Bulgaria became a member of NATO in 2004 and of the European Union in 2007.


          


          Politics
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          Bulgaria joined NATO on March 29, 2004 and signed the European Union Treaty of Accession on 25 April 2005. It became a full member of the European Union on 1 January 2007. The country had joined the United Nations in 1955, and became a founding member of OSCE in 1995. As a Consultative Party to the Antarctic Treaty, Bulgaria takes part in the administration of the territories situated south of 60 south latitude.


          Georgi Parvanov, the President of Bulgaria since 22 January 2002, won re-election on 29 October 2006 and began his second term in office in January 2007. (Bulgarian voters directly elect their presidents for a five-year term with the right to one re-election.) The president serves as the head of state and commander-in-chief of the armed forces. He also chairs the Consultative Council for National Security. While unable to initiate legislation other than Constitutional amendments, the President can return a bill for further debate, although the parliament can override the President's veto by vote of a majority of all MPs.


          Since 17 August 2005 Sergey Stanishev as Prime Minister has chaired the Council of Ministers, the principal body of the executive branch, which presently consists of 20 ministers. The Prime Minister  usually nominated by the largest parliamentary group  receives the mandate of the President to form a cabinet.


          The current governmental coalition comprises the Bulgarian Socialist Party (BSP), National Movement Simeon II (NMSII) and the Movement for Rights and Freedoms (representing mainly the Turkish minority).


          The Bulgarian unicameral parliament, the National Assembly or Narodno Sabranie (Народно събрание), consists of 240 deputies, each elected for four-year terms by popular vote. The votes go to parties or to coalition-lists of candidates for each of the 28 administrative divisions. A party or coalition must win a minimum of 4% of the vote in order to enter parliament. Parliament has the responsibility for enactment of laws, approval of the budget, scheduling of presidential elections, selection and dismissal of the Prime Minister and other ministers, declaration of war, deployment of troops outside of Bulgaria, and ratification of international treaties and agreements.


          The most recent elections took place in June 2005. The next scheduled elections should take place in summer 2009.


          The Bulgarian judicial system consists of regional, district and appeal courts, as well as a Supreme Court of Cassation. In addition, Bulgaria has a Supreme Administrative Court and a system of military courts. A qualified majority of two-thirds of the membership of the Supreme Judicial Council elects the Presidents of the Supreme Court of Cassation and of the Supreme Administrative Court, as well as the Prosecutor General, from among its members; the President of the Republic then appoints those elected. The Supreme Judicial Council has charge of the self-administration and organization of the Judiciary.


          The Constitutional Court supervises the review of the constitutionality of laws and statutes brought before it, as well as the compliance of these laws with international treaties that the Government has signed. Parliament elects the twelve members of the Constitutional Court by a two-thirds majority: the members serve for a nine-year term.


          The territory of the Republic of Bulgaria subdivides into provinces and municipalities. In all, Bulgaria has 28 provinces, each headed by a provincial governor appointed by the government. In addition, the country includes 263 municipalities.


          


          Military
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          The military of Bulgaria consists of three services: the Bulgarian Land Forces, the Bulgarian Navy and the Bulgarian Air Force. The armed forces have as their patron saint Sveti Georgi ( St. George), and Bulgarians celebrate his feast day, 6 May nationally as Valour and Army Day. Despite active participation in all major European wars since the end of the nineteenth century, Bulgarian forces have never lost a flag.


          Bulgaria first became a major military power in Europe under Khan Krum and Tsar Simeon I, in a series of wars with the Byzantine Empire for control of the Balkan Peninsula, in the late ninth century. By the use of approximately 12,000 heavy cavalry in tactics resembling those of feudal knights, Simeon I's forces reached as far as the Byzantine capital, Constantinople, in AD 896. A formal peace treaty lasted until 912, when both sides became engaged in a war which ended with several major defeats of the Byzantines, including one of the bloodiest battles in the Middle Ages at Anchialus in AD 917. Bulgaria again became a significant military power under the rule of the Asen dynasty in the twelfth and thirteenth centuries. During the rule of Tsar Kaloyan (1197-1207) Bulgaria became the first European country to defeat the Crusader knights.


          Since gaining total independence from the Ottoman Empire in 1878, Bulgaria has functioned as a minor European power, frequently included in plans and wars of the Great Powers. In 1912, the Bulgarian forces invented the world's first aircraft-dropped bombs and soon after became the first military in the world to utilize aviation bombardment, in the siege of Odrin. Thus the Bulgarian Air Force, inheritor of one of the oldest traditions of powered aircraft combat in the world, became an early innovator in aviation military technology and in air-to-surface attack strategies/tactics.


          Following a series of reductions beginning in 1989, the active troops of Bulgaria's army number as many as 68,450 today. Reserve forces include 303,000 soldiers and officers. "PLAN 2004", an effort to modernize Bulgaria's armed forces, aims to better meet the perceived military needs of NATO and the European Union.
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          Bulgarian military personnel have participated in international missions in Cambodia, Bosnia and Herzegovina, Kosovo, Afghanistan and Iraq. Starting in 2008, Bulgaria will completely abolish compulsory military service. Bulgaria's naval and air forces became fully professional in 2006, with the land-forces scheduled to follow suit in 2008. Bulgaria's Special Forces have conducted missions with the SAS, Delta Force, KSK, and the Spetsnaz of Russia.


          In April 2006 Bulgaria and the United States of America signed a defence-cooperation agreement providing for the development of the Bulgarian air bases at Bezmer (near Yambol) and Graf Ignatievo (near Plovdiv), the Novo Selo training-range (near Sliven), and a logistics centre in Aytos as joint US-Bulgarian military facilities. Bulgaria's navy comprises mainly Soviet-era ships, and three submarines. With 354kilometres (220mi) of coastline, Bulgaria does not regard assault by sea as a major risk. In the course of recent modernization efforts, Bulgaria purchased a new frigate from Belgium, and the navy seems likely to acquire four Gowind corvettes from the French company DCN. Bulgaria's air forces also use a large amount of Soviet equipment. Plans to acquire transport and attack helicopters are underway, in addition to a major overhaul on old Soviet weapon systems. Military spending accounts for nearly 2.6% of Bulgaria's GDP.


          


          Provinces and municipalities
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          Between 1987 and 1999 Bulgaria consisted of nine provinces (oblasti, singular oblast); since 1999, it has consisted of twenty-eight. All take their names from their respective capital cities:


          
            
              	
                
                  	Blagoevgrad


                  	Burgas


                  	Dobrich


                  	Gabrovo


                  	Haskovo


                  	Kardzhali


                  	Kyustendil


                  	Lovech


                  	Montana


                  	Pazardzhik


                  	Pernik


                  	Pleven


                  	Plovdiv


                  	Razgrad

                

              

              	
                
                  	Rousse


                  	Shumen


                  	Silistra


                  	Sliven


                  	Smolyan


                  	Sofia City


                  	Sofia Province


                  	Stara Zagora


                  	Targovishte


                  	Varna


                  	Veliko Tarnovo


                  	Vidin


                  	Vratsa


                  	Yambol

                

              
            

          


          The provinces subdivide into 264 municipalities.


          


          Economy


          Bulgaria became a member of the European Union in 2007; the World Bank classifies it as an "upper-middle-income economy" . Bulgaria has experienced rapid economic growth in recent years. The country continues to rank as the second poorest member state of the EU., but standards of living have started to rise.


          Due to alleged high-profile corruption, the European Union has partly frozen EU funds of about 450 million and may freeze more if Bulgarian authorities do not show solid progress in fighting corruption and in speeding up reforms.


          Bulgaria has tamed its inflation since the deep economic crisis in 1996-1997, but latest figures show an increase in the inflation-rate to 12.5% for 2007. Unemployment declined from more than 17% in the mid 1990s to nearly 10% in 2007, but the unemployment-rate in some rural areas continues in high double-digits. Bulgaria is experiencing soaring inflation and this means that Bulgaria's adoption of the Euro will likely to be delayed well until the year 2013-2014.
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          Bulgaria's economy contracted dramatically after 1987 with the dissolution of the Council for Mutual Economic Assistance (COMECON), with which the Bulgarian economy had integrated closely. The standard-of-living fell by about 40%, but it regained pre-1990 levels in June 2004. United Nations sanctions against Yugoslavia and Iraq took a heavy toll on the Bulgarian economy. The first signs of recovery emerged in 1994 when the GDP grew and inflation fell. During the government of Zhan Videnov's cabinet in 1996, the economy collapsed due to lack of international economic support and an unstable banking system. Since 1997, the country has been on the path to recovery, with GDP growing at a 4%5% rate, increasing FDI, macroeconomic stability and European Union membership.


          The former NMSII government elected in 2001 pledged to maintain the fundamental economic policy-objectives adopted by its predecessor in 1997, specifically: retaining the Currency Board, implementing sound financial policies, accelerating privatisation, and pursuing structural reforms. Economic forecasts for 2005 and 2006 predicted continued growth for the economy. Economists predicted annual year-on-year GDP growth for 2005 and 2006 of 5.3% and 6.0% respectively. Forecasters expected industrial output in 2005 to rise by 11.9% from the previous year, and by 15.2% in 2006. Unemployment for 2005 was projected at 11.5%, 9% for 2006 and 7.25% for 2007. As of 2006 the GDP structure is: agriculture 8.0%; industry 26.1%; services 65.9%.


          


          Agriculture


          Agricultural output has decreased overall since 1989, but production has grown in recent years, and together with related industries like food-processing it still plays a key role in the Bulgarian economy. Arable farming predominates over stock-breeding. The country has a lack of modern equipment. Alongside aeroplanes and other equipment, Bulgarian agriculture has over 150,000 tractors and 10,000 combine harvesters.


          Production of the most important crops (according to the FAO) in 2006 (in '000 tons) amounted to: wheat 3301.9; sunflower 1196.6; maize 1587.8; grapes 266.2; tobacco 42.0; tomatoes 213.0; barley 546.3; potatoes 386.1; peppers 156.7; cucumbers 61.5; cherries 18.2; watermelons 136.0; cabbage 72.7; apples 26.1; plums 18.0; strawberries 8.8.


          


          Industry


          
            [image: A view of the Kozloduy Nuclear Power Plant]

            
              A view of the Kozloduy Nuclear Power Plant
            

          


          Industry plays a key role in the Bulgarian economy. Although Bulgaria lacks large reserves of oil and gas, it produces significant quantities of electricity. Bulgaria formerly ranked as the most important exporter of electricity in the region due to the Kozloduy Nuclear Power Plant, which has a total capacity of 2,000 MW, but after the closure of its first 4 blocks, exports of electricity declined and the country lost its leading position as an energy-supplier for the Balkans. However, the two most modern blocks of the power plant, 5 and 6, were left running and are still a sufficient power source. Construction has started on a second plant, the Belene Nuclear Power Plant with a projected capacity of 2,000 MW. Plans exist for a $1.4bn project for construction of an additional 670 MW for the 500 MW Maritza Iztok 1 Thermal Power Plant (see Energy in Bulgaria).


          Ferrous metallurgy has major importance. Much of the production of steel and pig iron takes place in Kremikovtsi and Pernik, with a third metallurgical base in Debelt. In production of steel and steel products per capita the country heads the Balkans. Recently the fate of Kremikovtsi steel factories has come under debate, because of serious pollution of the capital, Sofia.


          The largest refineries for lead and zinc operate in Plovdiv (the biggest refinery between Italy and the Ural mountains), Kardzhali and Novi Iskar; for copper in Pirdop and Eliseina; for aluminium in Shumen. In production of many metals per capita, Bulgaria ranks first in South Eastern Europe.


          About 14% of the total industrial production relates to machine-building, and 24% of the people work in this field. Its importance has decreased since 1989.


          Electronics and electric equipment-production have developed to a high degree. The largest centres include Sofia, Plovdiv and the surrounding area, Botevgrad, Stara Zagora, Varna, Pravets and many other cities. These plants produce household appliances, computers, CDs, telephones, medical and scientific equipment.


          Many factories producing transportation equipment currently do not operate at full capacity. Plants produce trains ( Burgas, Dryanovo), trams ( Sofia), trolleys ( Dupnitsa), buses ( Botevgrad), trucks ( Shumen), motor trucks (Plovdiv, Lom, Sofia, Lovech). Lovech has an automotive assembly plant. Rousse serves as the main centre for agricultural machinery. Most Bulgarian shipbuilding takes place in Varna, Burgas and Rousse. Bulgarian arms production mainly operates in central Bulgaria ( Kazanlak, Sopot, Karlovo).


          Foreigners seeking additional homes have recently boosted the Bulgarian properties market. Buyers come from across Europe, but mostly from the United Kingdom, encouraged by relatively cheap property-prices and the country's easy accessibility via air-travel.


          


          Science, technology and telecommunications


          Some multinational companies have set up regional offices and headquarters in Bulgaria, most notably Hewlett-Packard, which built its Global Service Centre for Europe, the Middle East and Africa (EMEA) in Sofia.


          Telecommunications has become one of the growing industries in the country. Three GSM mobile-telephone operators  Globul, Mobiltel and Vivatel  provide almost 100% coverage each. They have a network of service-centers throughout the country. Bulgarians made use of some 10 million cellular phones as of 2006. Mobikom provides the only NMT 450 mobile-phone service. Bulgarians in towns can access the Internet, and recently most villages have acquired fast connectivity and VoIP; BTK offers DSL connection in larger cities. Bulgaria had about 298,781 Internet hosts as of 2007.


          Bulgaria supplied many scientific and research instruments for the Soviet space-program, and also sent two men into space: Georgi Ivanov on Soyuz 33 (1979) and Alexander Alexandrov on Soyuz TM-5 (1985). Bulgaria became one of the first European countries to develop serial production of personal computers ( Pravetz series 8) in the beginning of the 1980s, and has experience in pharmaceutical research and development.


          Asen Yordanov (1896-1967), the founder of aeronautical engineering in Bulgaria, worked as an aviator, engineer and inventor; he also contributed to the development of aviation in the United States. He played a significant role in U.S. aircraft development and took part in many other projects.


          The Bulgarian-American inventor and scientist Peter Petroff became best known for his work in NASA. Petroff also invented the first digital watch (1970).


          U.S. chemist Carl Djerassi, who developed the first oral contraceptive pill (OCP), has Bulgarian ancestry.


          The Bulgarian Academy of Sciences, the leading scientific institution in the country, employs most of Bulgaria's researchers working in its numerous branches.


          Bulgaria hosts two major astronomical observatories: the Rozhen Observatory, the largest in Southeastern Europe, and the Belogradchik Observatory with three telescopes; as well as several "public astronomical observatories" with planetaria, focused on educationnal and outreach activities.


          


          Transport
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          Bulgaria occupies a unique and strategically important geographic location. Since ancient times, the country has served as a major crossroads between Europe, Asia and Africa. Five of the ten Trans-European corridors run through its territory. Bulgaria's roads have a total length of 102,016km (63,390mi), 93,855km (58,319mi) of them paved and 441km (274mi) of them motorways. Several motorways are planned, under construction or partially built: Trakiya motorway, Hemus motorway, Cherno More motorway, Struma motorway, Maritza motorway and Lyulin motorway. Other planned motorways await finalisation of their routes. They include a link between the capital Sofia and Vidin, a link between the Struma and Trakiya motorways south of Rila Mountain, a link between Rousse and Veliko Tarnovo, and the Sofia ringroad. Many roads have recently undergone reconstruction. Bulgaria has 6,500km (4,000mi) of railway track, more than 60% electrified. A 360,000,000 project exists for the modernisation and electrification of the Plovdiv- Kapitan Andreevo railway.


          Air transportation has developed relatively comprehensively. Bulgaria has five official international airports  at Sofia, Burgas, Varna, Plovdiv and Gorna Oryahovitsa. Massive investment plans exist for the first three. Important domestic airports include those of Vidin, Pleven, Silistra, Targovishte, Stara Zagora, Kardzhali, Haskovo and Sliven. After the fall of communism in 1989, most of them are not used as the importance of domestic flights declined. There are many military airports and agricultural airfields. 128 of the 213 airports in Bulgaria are paved. The ports of Varna and Burgas are by far the most important and have the largest turnover. Other than Burgas, Sozopol, Nesebar and Pomorie are big fishing ports. The largest ports on the Danube River are Rousse and Lom which serves the capital. The cities and many smaller towns have well-organised public transport systems, using buses, trolleys (in about 20 cities) and trams (in Sofia). The Sofia Metro in the capital has three planned lines with total length of about 48km (30mi) and 52 stations, but much currently remains uncompleted.


          


          Demographics


          According to the 2001 census, Bulgaria's population consists mainly of ethnic Bulgarian (83.9%), with two sizable minorities, Turks (9.4%) and Roma (4.7%). Of the remaining 2.0%, 0.9% comprises some 40 smaller minorities, most prominently in numbers the Russians, Armenians, Vlachs, Jews, Crimean Tatars and Sarakatsani (historically known also as Karakachans). 1.1% of the population did not declare their ethnicity in the latest census in 2001.
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          96.3% of the population speak Bulgarian as their mother tongue. Bulgarian, a member of the Slavic language group, remains the only official language, but numbers of speakers of other languages (such as Turkish and Romany) correspond closely to ethnic proportions.


          The country has a Roma population estimated at between 200,000 and 450,000.


          Most Bulgarians (82.6%) belong, at least nominally, to the Bulgarian Orthodox Church, the national Eastern Orthodox Church. Other religious denominations include Islam (12.2%), various Protestant denominations (0.8%) and Roman Catholicism (0.5%); with other denominations, atheists and undeclared totalling approximately 4.1%.


          In recent years Bulgaria has had one of the slowest population growth-rates in the world. Negative population growth has occurred since the early 1990s, due to economic collapse and high emigration. In 1989 the population comprised 9,009,018 people, in 2001 7,950,000 and in 2008 7,640,000. Now Bulgaria faces a severe demographic crisis: the population has a fertility-rate of 1.4 children per woman as of 2007, with a predicted rate of 1.7 by the end of 2050. The fertility-rate will need to reach 2.2 to restore natural growth in population.


          


          Culture
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          A country often described as lying at the crossroads linking the East and West, Bulgaria functioned as the hub of Slavic Europe during much of the Middle Ages, exerting considerable literary and cultural influence over the Eastern Orthodox Slavic world by means of the Preslav and Ohrid Literary Schools. Bulgaria also gave the world the Cyrillic alphabet, the second most-widely used alphabet in the world, which originated in these two schools in the tenth century AD.
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          A number of ancient civilizations, most notably the Thracians, Greeks, Romans, Slavs, and Bulgars, have left their mark on the culture, history and heritage of Bulgaria. The country has nine UNESCO World Heritage Sites:


          
            	The early medieval large rock relief Madara Rider.


            	two Thracian tombs (one in Sveshtari and one in Kazanlak)


            	three monuments of medieval Bulgarian culture (the Boyana Church, the Rila Monastery and the Rock-hewn Churches of Ivanovo)


            	two examples of natural beauty: the Pirin National Park and the Srebarna Nature Reserve


            	the ancient city of Nesebar, a unique combination of European cultural interaction, as well as, historically, one of the most important centres of sea-borne trade in the Black Sea

          


          Note also the Varna Necropolis, a 3500-3200BC burial-site, purportedly containing the oldest examples of worked gold in the world.


          Bulgaria's contribution to humanity continued throughout the nineteenth and twentieth centuries, with individuals such as John Atanasoff  a United States citizen of Bulgarian descent, regarded as the father of the digital computer. A number of noted opera-singers ( Nicolai Ghiaurov, Boris Christoff, Raina Kabaivanska, Ghena Dimitrova), Anna Veleva, the world-famous harpist Anna-Maria Ravnopolska-Dean and successful artists ( Christo Yavashev, Pascin, Vladimir Dimitrov) popularized the culture of Bulgaria abroad.


          One of the best internationally-known artists, Valya Balkanska sang the song Izlel e Delyu Haydutin, part of the Voyager Golden Record selection of music included in the two Voyager spacecraft launched in 1977. The Bulgarian State Television Female Vocal Choir also known as Mystery of Bulgarian voices has also attained a considerable degree of fame.


          A unique custom called nestinarstvo distinguishes the Strandja region. Customs include dancing into fire or over live embers.


          


          Tourism
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          In the northern-hemisphere winter, Samokov, Borovets, Bansko and Pamporovo become well-attended ski-resorts. Summer resorts exist on the Black Sea at Sozopol, Nessebur, Golden Sands, Sunny Beach, Sveti Vlas, Albena, Saints Constantine and Helena and many others. Spa resorts such as Bankya, Hisarya, Sandanski, Velingrad, Varshets and many others attract visitors throughout the year. Bulgaria has started to become an attractive tourist destination because of the quality of the resorts and prices below those found in Western Europe.


          Bulgaria has enjoyed a substantial growth in income from international tourism over the past decade. Beach-resorts attract tourists from Germany, Russia, Scandinavia, the Netherlands and the United Kingdom. The ski-resorts are a favourite destination for British and Irish tourists.


          Bulgaria now attracts close to 7 million visitors yearly. Tourism in Bulgaria makes a major contribution towards the country's annual economic growth of 6% to 6.5%.


          


          Sports
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          Football has become by far the most popular sport in Bulgaria. Many Bulgarian fans closely follow the top Bulgarian league, the Bulgarian "A" Professional Football Group; as well as the leagues of other European countries. The Bulgaria national football team achieved its greatest success with a fourth-place finish at the 1994 FIFA World Cup in the United States.


          Dimitar Berbatov currently ranks as the most popular Bulgarian footballer. Hristo Stoichkov has arguably become the best-known Bulgarian footballer of all time. His career peaked between 1992 and 1995, while he played for FC Barcelona, winning the Ballon d'Or in 1994. Additionally, he featured in the FIFA 100 rankings. Two Bulgarians have won the European top scorers' Golden Boot award: Stoichkov and Petar Jekov. Georgi Asparuhov-Gundi (1943-1971), also became extremely popular at home and abroad, having had offers from clubs in Italy and Portugal, and having won the Bulgarian football player №1 award for the twentieth century.


          PFC CSKA Sofia (champion of Bulgaria 30 times, National cup holder 23 times, European Cup semi-finalist 2 times, Cup Winners' Cup semi-finalist), PFC Levski Sofia (25 times champion of Bulgaria and (as of 2007) 26 times National Cup holder), PFC Slavia Sofia (officially the oldest football- and sports-club in Bulgaria, 8 times football champion of Bulgaria and 12 times holder of the National Cup, Cup Winners' Cup semi-finalist) have become the most successful Bulgarian football-clubs. Other popular clubs include PFC Lokomotiv Sofia, PFC Litex Lovech, PFC Cherno More Varna and PFC Lokomotiv Plovdiv. PFC Levski Sofia became the first Bulgarian team to participate in the modern UEFA Champions League group stage, having achieved this by qualifying for the 2006/2007 competition.


          Apart from football, Bulgaria boasts great achievements in a great variety of other sports. Maria Gigova and Maria Petrova have each held a record of three world-titles in rhythmic gymnastics. Other famous gymnasts include Simona Peycheva and Neshka Robeva (a highly successful coach as well). Yordan Yovtchev ranks as the most famous Bulgarian competitor in Artistic Gymnastics. Bulgarians also dominate in weightlifting, with around 1,000 gold medals in different competitions, although cases of doping have occurred among Bulgarian weightlifters, which led to the expulsion of the entire Bulgarian team from the 2000 Summer Olympics, and their voluntary withdrawal from the 1988 Summer Olympics. Stefan Botev, Nickolai Peshalov, Demir Demirev and Yoto Yotov figure among the most distinguished weightlifters. In wrestling, Boyan Radev, Serafim Barzakov, Armen Nazarian, Plamen Slavov, Kiril Sirakov and Sergey Moreyko rank as world-class wrestlers. Dan Kolov became a wrestling legend in the early 20th century after leaving for United States.


          Bulgarians have made many significant achievements in athletics. Stefka Kostadinova, who still holds the women's high jump world record, jumped 209 centimetres at the 1987 World Championships in Athletics in Rome to clinch the coveted title. Presently, Bulgaria takes pride in its sprinters, especially Ivet Lalova and Tezdzhan Naimova.


          Volleyball recently experienced a big resurgence. The Bulgarian national volleyball team, one of the strongest teams in Europe, currently ranks fourth in the FIVB ranklist. At the 2006 Volleyball World Championship this team won the bronze medal.


          Chess has achieved great popularity. One of the top chess-masters and a former world champion, Veselin Topalov, plays for Bulgaria. At the end of 2005, both men's and women's world chess-champions came from Bulgaria, as well as the junior world champion.


          Albena Denkova and Maxim Staviski have won the ISU world figure skating championships twice in a row (2006 and 2007) for ice-dance.


          Bulgaria also has strengths in shooting sports. Maria Grozdeva and Tanyu Kiriakov have won Olympic gold medals, and Ekaterina Dafovska won the Olympic gold in biathlon in the 1998 Winter Olympic Games.


          Petar Stoychev set a new swimming world record for crossing the English Channel in 2007.


          The country has strong traditions in amateur boxing and in martial-arts competitions. Bulgaria has achieved major success with its judo and karate teams in European and World championships. Kaloyan Stefanov Mahlyanov, best known as Kotoōshū Katsunori, has become well-known worldwide for his sumo prowess.


          


          Religion
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          Most citizens of Bulgaria have associations  at least nominally  with the Bulgarian Orthodox Church. Founded in 870AD under the Patriarchate of Constantinople (from which it obtained its first primate, its clergy and theological texts), the Bulgarian Orthodox Church has had autocephalous status since 927. The Orthodox Church re-established the Bulgarian Patriarchate in Sofia in the 1950s after the promulgation of the Bulgarian Exarchate in 1870. The Bulgarian Orthodox Church, as the independent national church of Bulgaria (like the other national branches of Eastern Orthodoxy in their respective countries) plays a role as an inseparable element of Bulgarian national consciousness. The Church became subordinate within the Patriarchate of Constantinople, twice during the periods of Byzantine (1018  1185) and Ottoman (1396  1878) domination but has been revived every time as a symbol of Bulgarian statehood without breaking away from the Orthodox dogma. In 2001, the Bulgarian Orthodox Church had 6,552,000 members in Bulgaria (82.6% of the population). However, many people raised during the 45 years of communist rule are not religious, even though they may formally be members of the Church.


          Despite the dominant position of the Bulgarian Orthodox Church in Bulgarian cultural life, a number of Bulgarian citizens belong to other religious denominations, most notably Islam, Roman Catholicism and Protestantism.


          Islam came to Bulgaria at the end of the fourteenth century after the conquest of the country by the Ottomans. It gradually gained ground throughout the fifteenth and sixteenth centuries through the introduction of Turkish colonists and the conversion of native Bulgarians. In the sixteenth and the seventeenth centuries, missionaries from Rome converted Bulgarian Paulicians in the districts of Plovdiv and Svishtov to Roman Catholicism. Today their descendants form the bulk of Bulgarian Catholics, whose number stood at 44,000 in 2001.


          Missionaries from the United States introduced Protestantism into Bulgarian territory in 1857. Missionary work continued throughout the second half of the nineteenth and the first half of the twentieth century. In 2001 Bulgaria had some 42,000 Protestants.


          According to the most recent Eurostat "Eurobarometer" poll, in 2005, 40% of Bulgarian citizens responded that "they believe there is a God", whereas 40% answered that "they believe there is some sort of spirit or life force", 13% that "they do not believe there is a God, spirit, nor life force", and 6% did not answer.
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          The bull shark, Carcharhinus leucas, also known as the bull whaler, Zambezi shark or unofficially known as Zambi in Africa and Nicaragua shark in Nicaragua, is common worldwide in warm, shallow waters along coasts and in rivers. The bull shark is well known for its unpredictable, often aggressive behaviour. Many scientists agree that since bull sharks often dwell in shallow waters, they may be more dangerous to humans than any other species of sharks,, and that they join tiger sharks and great white sharks as the three most likely sharks to attack humans.


          Unlike most other marine sharks, bull sharks tolerate fresh water. They can travel far up rivers. As a result, they are probably responsible for the majority of shark attacks on humans that take place near the shore, including many attacks attributed to other species. However, bull sharks are not true freshwater sharks (unlike the river sharks of the genus Glyphis).


          


          Taxonomy


          The name, "bull shark", comes from the shark's stocky shape, broad, flat snout and aggressive unpredictable behaviour. In India, the bull shark is often called the Sundarbans or Ganges shark. In Africa it is also commonly called the Zambezi River shark or just Zambi. Its wide range and diverse habitats result in many other local names, for example Lake Nicaragua shark, Fitzroy Creek whaler, Van Rooyen's shark, cub shark, shovelnose shark, freshwater whaler.


          


          Distribution and habitat


          The bull shark is found all over the world in many different areas and has been known to travel long distances. The bull shark is common in the coastal areas of warm oceans, in rivers and lakes, and occasionally streams if they are deep enough in both salt and fresh water. It is found to a depth of 150 m, but does not usually swim deeper than 30m. In the Atlantic it is found from Massachusetts to southern Brazil, and from Morocco to Angola. In the Indian Ocean it is found from South Africa to Kenya, India, and Vietnam to Australia. It is estimated that there are more than 500 bull sharks in the Brisbane River and greater numbers still in the canals of the Gold Coast in Queensland, Australia. In the Pacific Ocean, it can be found from Baja California to Ecuador.


          The shark has been reported 4,000 km (2,220 mi) up the Amazon River at Iquitos in Peru, and has been found as far up the Mississippi River as Illinois and Missouri. It is also found in the fresh water Lake Nicaragua, and in the Ganges and Brahmaputra rivers of West Bengal and Assam in eastern India and adjoining Bangladesh. It can live in almost any water including water with a high salt content as in St. Lucia Estuary in South Africa. After Hurricane Katrina hit in 2005, a large number of bull sharks were sighted in Lake Ponchartrain..Bull sharks have occasionally been seen in Mississippi River as far North as St. Louis. Even more rare, due to cooler waters, bull sharks have made their way up the Illinois River and into Lake Michigan such as an encounter off the coast of Chicago, Illinois.


          


          Freshwater tolerance
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          Only 43 species of elasmobranch in ten genera and four families have been reported to enter fresh water, of which the bull shark is the best known.Other species that enter rivers include the stingrays (Dasyatidae, Potamotygonidae and others) and sawfishes ( Pristidae). Some skates ( Rajidae), smooth dogfishes ( Triakidae), and sandbar sharks ( Carcharhinus plumbeus) regularly enter estuaries. The ability of elasmobranchs to enter fresh water is limited because their blood is normally at least as salty (in terms of osmotic strength) as seawater, through the accumulation of urea and trimethylamine oxide, but bull sharks living in fresh water reduce the concentration of these solutes by up to 50%. Even so, bull sharks living in fresh water need to produce twenty times more urine than those in salt water.


          Until the 1970s, researchers thought the sharks in Lake Nicaragua were a separate species because there was no way for the sharks to move in or out. It was discovered that they were jumping along the rapids just like salmon. Bull sharks tagged inside the lake were later caught in the open ocean.


          


          Anatomy and appearance
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          Bull sharks are large and stout. Males can reach 2.12m(7 ft) and weigh 90.91kg (200 lb). Females can be much larger:up to 3.49m(11.5ft) and 318kg (700lb). Bull sharks are wider than other sharks of comparable length, and are grey on top and white below. The second dorsal fin is smaller than the first.


          


          Diet


          Since bull sharks are carnivores, their diet includes fish, other sharks, rays, dolphins, turtles, birds, molluscs, echinoderms, crustaceans, and even terrestrial mammals like rats and dogs. Bull sharks have been known to use the bump-and-bite technique when attacking their prey. This type of hunting behaviour has been observed when researchers entered the water with relatively calm bull sharks, and the sharks suddenly became violent and began to bump the researchers. This behaviour was seen in the documentary Anatomy of a Sharkbite, which aired on the Discovery Channel in 2003, during Shark Week . Dr. Erich Ritter was severely wounded by a bull shark using this attack technique. This attack was not listed as being a case of mistaken identity, because the waters during the time of the attack were clear, and no noticeable weather patterns were affecting the sharks. This attack may have been a case of territoriality, in which the bull sharks were very fierce toward intruders. Recently, Dr. Ritter concluded that the attack was provoked by a piece of chum that had been thrown away from him, but was taken by a remora and brought back in his direction. The remora caused the bull sharks to get excited and swirl up the sand. In the resulting cloud of sand, one of the sharks bit him.


          


          Behaviour
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          Bull sharks are solitary hunters. They often cruise through shallow waters. They can suddenly burst into speed and can be highly aggressive, even attacking a racehorse in the Brisbane River in the Australian state of Queensland. They are extremely territorial and will attack other animals  including humans  that enter their territory. Along with the great white, tiger and oceanic whitetip sharks, bull sharks are among the four species considered the most dangerous to humans, and is probably the most dangerous of the four species. One or more bull sharks may have been responsible for the Jersey Shore shark attacks of 1916, and which inspired the movie Jaws..


          Many experts think the bull shark is responsible for most of the deaths around the Sydney Harbour inlets in the past. Most of these attacks were previously thought to be great whites. In India the bull shark cruises up the Ganges River where it has killed and attacked a large number of people. It also eats the corpses that the local population floats on the river. Many of these attacks have been wrongly blamed on the Ganges shark, Glyphis gangeticus, a fairly rare species that is probably the only other shark that can live comfortably in both saltwater and freshwater. The grey nurse shark was also blamed in the sixties and seventies.


          


          Reproduction


          Bull sharks breed in the summer, often in the brackish water of river mouths. After gestating for about a year, a bull shark may give birth to as many as 13 live young (they are viviparous). The young are about 70 cms(28in) at birth and take 10 years to reach maturity.


          


          Threats


          Bull sharks are apex predators, and rarely have to fear being attacked by other animals. Humans are their biggest threat. Larger sharks, such as the tiger shark and great white, may attack them. Crocodiles, such as the saltwater crocodile may also eat them if they enter their territories.
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          Bumblebees (also spelled bumble bee, also known as humblebee) are flying insects of the genus Bombus in the family Apidae.


          Bumblebees are social insects that are characterized by black and yellow body hairs, often in bands. However, some species have orange or red on their bodies, or may be entirely black. Another obvious (but not unique) characteristic is the soft nature of that hair (long, branched setae), called pile, that covers their entire body, making them appear and feel fuzzy. They are best distinguished from similarly large, fuzzy bees by the form of the female hind leg, which is modified to form a corbicula; a shiny concave surface that is bare, but surrounded by a fringe of hairs used to transport pollen (in similar bees, the hind leg is completely hairy, and pollen grains are wedged into the hairs for transport).


          Like their relatives the honey bees, bumblebees feed on nectar and gather pollen to feed their young.


          


          Biology
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          Anatomy


          The blood or hemolymph, as in other arthropods, is carried in an open circulatory system. The body organs, heart, muscles, etc. are surrounded in a reservoir of blood. The heart does pulse blood through its long tube, though, so there is a circulation of sorts.


          In fertilised queens the ovaries are activated and when the queen lays her egg it passes along the oviduct to the vagina. In the vagina there is a container called the spermatheca. This is where the queen stored sperm from her mating. Before she lays the egg she will decide whether to use sperm from the spermatheca to fertilise it or not. Non-fertilised eggs grow into male bumblebees, and only fertilised eggs grow into females and queens.


          As in all animals hormones play a big role in the growth and development of the bumblebee. The hormones that stimulate the development of the ovaries are suppressed in the other female worker bees while the queen remains dominant. Salivary glands in the head secrete saliva which is mixed with the nectar and pollen. Saliva is also mixed into the nest materials to soften them.


          The bumblebee tongue is specialised to suck up nectar via capillary action. At rest or when flying the tongue is kept inside a sheath and folded under the head and thorax. The abdomen is covered with dorsal tergites and ventral sternites. Wax is secreted between these plates.


          The brightly-coloured pile of the bumble bee is a form of aposematic signal. Depending on the species and morph, these colours can range from entirely black, to bright yellow, red, orange, white, and pink. Thick pile can also act as insulation to keep the bee warm in cold weather. Further, when flying a bee builds up an electrostatic charge, and as flowers are usually well grounded, pollen is attracted to the bee's pile when it lands. When a pollen covered bee enters a flower, the charged pollen is preferentially attracted to the stigma because it is better grounded than the other parts of the flower.


          A bumblebee does not have ears, and it is not known whether or how a bumblebee can hear sound waves passing through the air, however they can feel the vibrations of sounds through wood and other materials. The heart, like that in most other insects, runs down the entire length of the body. The fat body is a nutritional store. Before hibernation queens eat as much as they can to enlarge their fat body. The fat in the cells is used up during hibernation.


          


          Habitat


          Bumblebees are typically found in higher latitudes and/or high altitudes, though exceptions exist (there are a few lowland tropical species). A few species ( Bombus polaris and B. alpinus) range into very cold climates where other bees might not be found; B. polaris can be found in northern Ellesmere Island - the northernmost occurrence of any eusocial insect - along with its parasite, B. hyperboreus. One reason for this is that bumblebees can regulate their body temperature, via solar radiation, internal mechanisms of "shivering" and radiative cooling from the abdomen (called heterothermy). Other bees have similar physiology, but it has been best studied in bumblebees.


          


          Nests


          Bumblebees form colonies. However, their colonies are usually much less extensive than those of honey bees. This is due to a number of factors including: the small physical size of the nest cavity, the fact that a single female is responsible for the initial construction and reproduction that happens within the nest, and the restriction of the colony to a single season (in most species). Often, mature bumblebee nests will hold fewer than 50 individuals, and may be within tunnels in the ground made by other animals, or in tussock grass. Bumblebees sometimes construct a wax canopy ("involucrum") over top of their nest for protection and insulation. Bumblebees mostly do not preserve their nests through the winter, though some tropical species live in their nests for several years (and their colonies can grow quite large, depending on the size of the nest cavity). The last generation of summer includes a number of queens who overwinter separately in protected spots. The queens can live up to one year, possibly longer in tropical species.


          


          Colony cycle


          Bumblebee nests are first constructed by over-wintered queens in the spring (in temperate areas). Upon emerging from hibernation, the queen collects pollen and nectar from flowers and searches for a suitable nest site. The characteristics of the nest site vary among bumble bee species, with some species preferring to nest in underground holes and others in tussock grass or directly on the ground. Once the queen has found a site, she prepares wax pots to store food and wax cells into which eggs are laid. These eggs then hatch into larvae, which cause the wax cells to expand isometrically into a clump of brood cells.


          These larvae need to be fed both nectar for carbohydrates and pollen for protein in order to develop. Bumblebees feed larvae nectar by chewing a small hole in the brood cell into which nectar is regurgitated. Larvae are fed pollen in two ways, depending on the bumblebee species. So called "pocket-maker" bumblebees create pockets of pollen at the base of the brood cell clump from which the larvae can feed themselves. Conversely, "pollen-storer" store pollen in separate wax pots and feed it to the larva in the same fashion as nectar. Bumble bees are incapable of trophallaxis.


          With proper care, the larvae progress through four instars, becoming successively larger with each molt. At the end of the fourth instar the larvae spin a silk cocoon under the wax covering the brood cell, changing it into a pupal cell. The larvae then undergo an intense period of cellular growth and differentiation and become pupae. These pupae then develop into adult bees, who chew their way out of the silk cocoon. When adult bumble bees first emerge from their cocoons, the hairs on their body are not yet fully pigmented and are a greyish-white colour. The bees are referred to as "callow" during this time, and they will not leave the colony for at least 24 hours. The entire process from egg to adult bee can take as long as five weeks, depending on the species and the environmental conditions.


          After the emergence of the first or second group of workers, workers take over the task of foraging and the queen spends most of her time laying eggs and caring for larvae. The colony grows progressively larger and at some point will begin to produce males and new queens. The point at which this occurs varies among species and is heavily dependant on resource availability and environmental factors. Unlike the workers of more advanced social insects, bumble bee workers are not physically reproductively sterile and are able to lay haploid eggs that develop into viable male bumble bees. Only fertilized queens can lay diploid eggs that mature into workers and new queens.


          Early in the colony cycle, the queen bumble bee compensates for potential reproductive competition from workers by suppressing their egg-laying by way of physical aggression and pheromonal signals. Thus, the queen will usually be the mother of all of the first males laid. Workers eventually begin to lay males later in the season when the queen's ability to suppress their reproduction diminishes. The reproductive competition between workers and the queen is one reason that bumble bees are considered "primitively eusocial".


          New queens and males leave the colony after maturation. Males in particular are forcibly driven out by the workers. Away from the colony, the new queens and males live off nectar and pollen and spend the night on flowers or in holes. The queens are eventually mated (often more than once) and search a for suitable location for diapause.
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          Bumblebees generally visit flowers exhibiting the bee pollination syndrome. They can visit patches of flowers up to 1-2 kilometres from their colony. Bumblebees will also tend to visit the same patches of flowers every day, as long as nectar and pollen continue to be available. While foraging, bumblebees can reach ground speeds of up to 15 m/s (54 km/h).


          When bumblebees arrive at a flower, they extract nectar using their long tongue (" glossa") and store it in their crop. Many species of bumblebee also exhibit what is known as "nectar robbing": instead of inserting the mouthparts into the flower normally, these bees bite directly through the base of the corolla to extract nectar, avoiding pollen transfer. These bees obtain pollen from other species of flowers that they "legitimately" visit.


          Pollen is removed from flowers deliberately or incidentally by bumblebees. Incidental removal occurs when bumblebees come in contact with the anthers of a flower while collecting nectar. The bumblebee's body hairs receive a dusting of pollen from the anthers which is then groomed into the corbiculae ("pollen baskets"). Bumblebees are also capable of buzz pollination.


          In at least a few species, once a bumblebee has visited a flower, it leaves a scent mark on the flower. This scent mark deters visitation of the flower by other bumblebees until the scent degrades.. It has been shown that this scent mark is a general chemical bouquet that bumblebees leave behind in different locations (e.g. nest, neutral and food sites), and they learn to use this bouquet to identify both rewarding and unrewarding flowers. In addition, bumblebees rely on this chemical bouquet more when the flower has a high handling time (i.e. it takes a longer time for the bee to find the nectar).


          Once they have collected nectar and pollen, bumblebees return to the nest and deposit the harvested nectar and pollen into brood cells, or into wax cells for storage. Unlike honey bees, bumblebees only store a few days' worth of food and so are much more vulnerable to food shortages. However, because bumblebees are much more opportunistic feeders than honey bees, these shortages may have less profound effects. Nectar is stored essentially in the form it was collected, rather than being processed into honey as is done in honey bees; it is therefore very dilute and watery, and is rarely consumed by humans.


          [bookmark: .22Cuckoo.22_bumblebees]


          "Cuckoo" bumblebees


          Bumblebees of the subgenus Psithyrus (known as cuckoo bumblebees, and formerly considered a separate genus) are a lineage which has lost the ability to collect pollen, and live parasitically in the colonies of other bumblebees. Before finding and invading a host colony, a Psithyrus female (there is no caste system in these species) will feed directly from flowers. Once she has infiltrated a host colony, the Psithyrus female will kill or subdue the queen of that colony and forcibly (using pheromones and/or physical attacks) "enslave" the workers of that colony to feed her and her young. The female Psithyrus also has a number of morphological adaptations, such as larger mandibles and a larger venom sac that increase her chances of taking over a nest. Upon hatching, the male and female Psithyrus disperse and mate. Like non-parasitic bumblebee queens, female Psithyrus find suitable locations to spend the winter and enter diapause upon being mated.


          


          Reproduction


          In temperate zone species, in the autumn, young queens (" gynes") mate with males ( drones) and diapause during the winter in a sheltered area, whether in the ground or in a man-made structure. In the early spring, the queen comes out of diapause and finds a suitable place to create her colony, and then builds wax cells in which to lay her fertilized eggs from the previous winter. The eggs that hatch develop into female workers, and in time the queen populates the colony, with workers feeding the young and performing other duties similar to honey bee workers. New reproductives are produced in autumn, and the queen and workers die, as do the males.


          


          Sting


          Queen and worker bumblebees can sting, but, like virtually all bees, the sting is not barbed (only honey bees have a barbed sting), so they can sting more than once. Bumblebee species are non-aggressive, but will sting in defense of their nest, or if harmed. Female cuckoo bumblebees will aggressively attack host colony members, and sting the host queen, but will ignore other animals (including humans) unless disturbed. See Schmidt Sting Pain Index.


          


          Bumblebees and people
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          Bumblebees are important pollinators of both crops and wildflowers.


          


          Agricultural use


          Bumblebees are increasingly cultured for agricultural use as pollinators because they can pollinate plant species that other pollinators cannot by using a technique known as buzz pollination. For example, bumblebee colonies are often emplaced in greenhouse tomato production, because the frequency of buzzing that a bumblebee exhibits effectively releases tomato pollen.


          The agricultural use of bumblebees is limited to pollination. Because bumblebees do not overwinter the entire colony, they are not obliged to stockpile honey, and are therefore not useful as honey producers.


          


          Endangered status


          Bumblebees are in danger in many developed countries due to habitat destruction and collateral pesticide damage. In Britain, until relatively recently, 19 species of native true bumblebee were recognised along with six species of cuckoo bumblebees. Of these, three have already become extinct, eight are in serious decline and only six remain widespread. A decline in bumblebee numbers could cause large-scale sweeping changes to the countryside, leading to inadequate pollination of certain plants.


          In response to this, a new organisation has recently been set up - The Bumblebee Conservation Trust aims to halt these declines through conservation and education (see links).


          


          Bumblebee myths


          
            [image: Buff-Tailed bumblebee, Bombus terrestris]

            
              Buff-Tailed bumblebee, Bombus terrestris
            

          


          


          Flight


          According to 20th century folklore, the laws of aerodynamics prove that the bumblebee should be incapable of flight, as it does not have the capacity (in terms of wing size or beat per second) to achieve flight with the degree of wing loading necessary. Not being aware of scientists 'proving' it cannot fly, the bumblebee succeeds under "the power of its own arrogance". The origin of this myth has been difficult to pin down with any certainty. John McMasters recounted an anecdote about an unnamed Swiss aerodynamicist at a dinner party who performed some rough calculations and concluded, presumably in jest, that according to the equations, bumblebees cannot fly. In later years McMasters has backed away from this origin, suggesting that there could be multiple sources, and that the earliest he has found was a reference in the 1934 French book Le vol des insectes by M. Magnan. Magnan is reported to have written that he and a Mr. Saint-Lague had applied the equations of air resistance to insects and found that their flight was impossible, but that "One shouldn't be surprised that the results of the calculations don't square with reality".


          It is believed that the calculations which purported to show that bumblebees cannot fly are based upon a simplified linear treatment of oscillating aerofoils. The method assumes small amplitude oscillations without flow separation. This ignores the effect of dynamic stall, an airflow separation inducing a large vortex above the wing, which briefly produces several times the lift of the aerofoil in regular flight. More sophisticated aerodynamic analysis shows that the bumblebee can fly because its wings encounter dynamic stall in every oscillation cycle.


          


          Buzz


          One common, yet incorrect, assumption is that the buzzing sound of bees is caused by the beating of their wings. The sound is the result of the bee vibrating its flight muscles, and this can be done while the muscles are decoupled from the wings, a feature known in bees but not possessed by other insects. This is especially pronounced in bumblebees, as they must warm up their bodies considerably to get airborne at low ambient temperatures. This is how bumblebees can sometimes reach an internal thoracic temperature of 30 degrees Celsius (86 degrees Fahrenheit).


          


          Selected species
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          For a complete list, see List of world bumblebee species.


          
            	Bombus fraternus


            	Early Bumblebee, Bombus pratorum


            	Orange-belted bumblebee Bombus ternarius


            	Buff-Tailed bumblebee, or Large Earth Bumblebee, Bombus terrestris

          


          


          Associated parasites


          
            	Tracheal mites - Locustacarus buchneri


            	Protozoans- Crithidia bombi


            	Microsporidia- Nosema bombi

          


          


          In popular culture


          
            	"Dumbledor" (or "dumbledore") is an old Devon name for the bumblebee. The bumblebee's buzzing sound is the quality for which they (as well as the cockchafer or scarab beetle) are given this name. Dor is applied in names like dorbeetle, dorbug, and dorfly, to refer to a humming or drone noise produced by the particular insect. This name was picked by J.K. Rowling for her character Albus Dumbledore because she imagines him wandering around the castle humming to himself.


            	In the north-east of Scotland bumblebees are known as 'foggy bummers'.


            	The Flight of the Bumblebee is a famous orchestral interlude written by Nikolai Rimsky-Korsakov for his opera The Tale of Tsar Saltan, composed in 1899-1900.


            	The young Autobot Bumblebee is one of the characters of the Transformers series.


            	The character Bumblebee Man from The Simpsons is a Mexican slapstick comedian who dresses in a bumblebee costume. He is based on El Chapuln Colorado, a famous Mexican comedy character who dresses in a red grasshopper costume.


            	Buck Bumble was a Nintendo 64 game starring the titular Bee in battle against villainous bugs.
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              	Motto:"Unit, Progrs, Justice"(French)

              "Unity, Progress, Justice"
            


            
              	Anthem: Une Seule Nuit(French)

              One Single Night
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              	Capital

              (and largest city)

              	Ouagadougou

            


            
              	Official languages

              	French
            


            
              	Demonym

              	Burkinab
            


            
              	Government

              	Semi-presidential republic
            


            
              	-

              	President

              	Blaise Compaor
            


            
              	-

              	Prime Minister

              	Tertius Zongo
            


            
              	Independence

              	from France
            


            
              	-

              	Date

              	August 5, 1960
            


            
              	Area
            


            
              	-

              	Total

              	274,000km( 74th)

              105,792 sqmi
            


            
              	-

              	Water(%)

              	0.1%
            


            
              	Population
            


            
              	-

              	2005estimate

              	13,228,000( 66th)
            


            
              	-

              	1996census

              	10,312,669
            


            
              	-

              	Density

              	48/km( 145th)

              124/sqmi
            


            
              	GDP( PPP)

              	2005estimate
            


            
              	-

              	Total

              	$16.845 billion1( 117th)
            


            
              	-

              	Per capita

              	$1,284( 163rd)
            


            
              	Gini(2003)

              	39.5(medium)
            


            
              	HDI(2007)

              	▲ 0.370(low)( 176th)
            


            
              	Currency

              	West African CFA franc ( XOF)
            


            
              	Time zone

              	GMT
            


            
              	Internet TLD

              	.bf
            


            
              	Calling code

              	+226
            


            
              	1

              	The data here is an estimation for the year 2005 produced by the International Monetary Fund in April 2005.
            

          


          Burkina Faso (pronounced /bɚˌkiːnəˈfɑːsoʊ/ burr-KEE-na FAH-soh), also known by its short-form name Burkina, is a landlocked nation in West Africa. It is surrounded by six countries: Mali to the north, Niger to the east, Benin to the south east, Togo and Ghana to the south, and Cte d'Ivoire to the south west. Formerly called the Republic of Upper Volta, it was renamed on August 4, 1984, by President Thomas Sankara to mean "the land of upright people" in Mor and Dioula, the major native languages of the country. Literally, "Burkina" may be translated, "men of integrity," from the Mor language, and "Faso" means "father's house" in Dioula.


          Independence from France came in 1960. Governmental instability during the 1970s and 1980s was followed by multiparty elections in the early 1990s. Several hundred thousand farm workers migrate south every year to Cte d'Ivoire and Ghana in search of paid labour. The inhabitants of Burkina Faso are known as Burkinab (pronounced /bɚˈkiːnəbeɪ/ burr-KEE-na-bay).


          


          History


          


          Early history


          Typical of West Africa, Burkina Faso was populated early, notably by hunter-gatherers in the northwestern part of the country (12,000 to 5000 BC), and whose tools (scrapers, chisels and arrowheads) were discovered in 1973. Settlements appeared between 3600 and 2600 BC with farmers, the traces of whose structures leave the impression of relatively permanent buildings. The use of iron, ceramics and polished stone developed between 1500 and 1000 BC, as well as a preoccupation with spiritual matters, as shown by the burial remains which have been discovered.


          Relics of the Dogon are found in the centre-north, north and north-west region. They left the area between the fifteenth and sixteenth centuries BC to settle in the cliffs of Bandiagara. Elsewhere, the remains of high walls are localised in the southwest of Burkina Faso (as well as in the Cte d'Ivoire), but the people who built them have not yet been definitely identified.


          Burkina Faso was a very important economic region for the Songhai Empire during the fifteenth and sixteenth centuries.


          


          From colony to independence
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          After a decade of intense rivalry and competition between the British and the French, waged through treaty making expeditions under military or civilian explorers, in 1896, the Mossi kingdom of Ouagadougou was defeated by French colonial forces and became a French protectorate. The western region, where a standoff against the forces of the powerful ruler Samori Ture complicated the situation, and the eastern region came under French occupation in 1897 following different campaigns. By 1898, the majority of the territory corresponding to Burkina Faso today was nominally conquered, although control of many parts remained precarious. The French and British convention of June 14, 1898 ended the scramble between the two colonial powers and basically traced the borders between them. On the French side a war of conquest against local communities and political powers continued for about five years. In the 1904 large-scale reorganization of the French West African colonial empire, the now largely pacified territories of the Volta basin were integrated into the Upper Senegal and Niger (Haut-Sngal et Niger) colony of French West Africa (AOF). The colony had its capital in Bamako.


          Draftees from the territory participated in the European fronts of First World War in the battalions of the Senegalese Infantry (Tirailleurs sngalais). Between 1915 and 1916 the districts in the western part of what is now Burkina Faso and the bordering eastern fringe of Mali became the stage of one of the most important armed oppositions to colonial government (known as the Volta-Bani War). The French government finally suppressed the movement, but only after suffering defeats and being forced to gather the largest expeditionary force of its colonial history up to then. Armed opposition also wrecked the Sahelian north, as the Tuareg and allied groups of the Dori region ended their truce with the government. Once the First World War was over, on March 1, 1919, fear of recurrence of armed uprising and economic considerations led the colonial government to separate the present territory of Burkina Faso from Haut Sngal et Niger so as to intensify its administration. The new colony was named Upper Volta (Haute Volta) and Franois Charles Alexis douard Hesling became its first governor. Hesling initiated an ambitious road making program and promoted cotton growing for export. The cotton policy, based on coercion, failed and revenue stagnated. The colony was dismantled on September 5, 1932, and its territory divided between Cte dIvoire, French Sudan and Niger, the largest share with most of the population and the cities of Ouagadougou and Bobo-Dioulasso passing to Cte d'Ivoire.


          The decision was reversed during the intense anti-colonial agitation that followed the end of the Second World War and on September 4, 1947 Upper Volta was recreated in its 1932 boundaries under the French Union. On December 11, 1958, it achieved self-government, and became the Republic of Upper Volta and member of the Franco-African Community (La Communaut Franco-Africaine). Full independence was attained in 1960. The country's first military coup occurred in 1966; which returned civilian rule in 1978. There was another coup, led by Saye Zerbo in 1980, which in turn was overthrown in 1982. A counter-coup was launched in 1983, which brought the charismatic Captain Thomas Sankara to leadership. In 1984 the revolutionary government changed the name of the country to Burkina Faso, its flag, and its national anthem. The current president is Blaise Compaor, who came to power in 1987 after a coup d'tat that killed Thomas Sankara.


          


          Politics


          The constitution of June 2, 1991 established a semi-presidential government with a parliament (Assemble) which can be dissolved by the President of the Republic, who is elected for a term of seven years. In 2000, however, there was a constitutional amendment reducing the presidential term from seven to five years, which was enforced during the 2005 elections. Another change according to the amendment would have prevented sitting President, Blaise Compaor from being re-elected. However, notwithstanding a challenge by other presidential candidates, in October 2005 the constitutional council ruled that because Compaor was already a sitting president in 2000, the amendment would not apply to him until the end of his second term in office. This cleared the way for his candidacy in the 2005 election. On November 13, Compaor was reelected in a landslide due to a divided political opposition.


          The parliament consists of two chambers: the lower house (l'Assemble Nationale) and the upper house (la Chambre des Reprsentants). There is also a constitutional chamber, composed of ten members, and an economic and social council whose roles are purely consultative.


          


          Regions, provinces, and departements
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          Burkina Faso is divided into thirteen regions, forty-five provinces, and 301 departements. The regions are:


          
            	Boucle du Mouhoun


            	Cascades


            	Centre


            	Centre-Est


            	Centre-Nord


            	Centre-Ouest


            	Centre-Sud


            	Est


            	Hauts-Bassins


            	Nord


            	Plateau-Central


            	Sahel


            	Sud-Ouest

          


          


          Geography
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          Burkina Faso is made up of two major types of countryside:


          
            	The larger part of the country is covered by a peneplain which forms a gently undulating landscape with, in some areas, a few isolated hills, the last vestiges of a Precambrian massif.

          


          
            	The south-west of the country forms a sandstone massif, where the highest peak is found: Tnakourou (749 m, 2,450 ft). The massif is bordered by sheer cliffs up to 150 metres (490 ft) high.

          


          The average altitude is 400 metres (1,300ft) and the difference between the highest and lowest terrain is no greater than 600 metres (2,000ft). Burkina Faso is therefore a relatively flat country, with a very few localised exceptions.


          


          Hydrography


          The country owed its former name of Upper Volta to three rivers which cross it: the Mouhoun (formerly called the Black Volta), the Nakamb (the White Volta) and the Nazinon (the Red Volta). The Mouhoun, along with the Como which flows to the south west, is the country's only river which flows year-round


          The basin of the Niger River also drains 27% of the country's surface. Its tributaries (the Bli, the Gorouol, the Goudbo and the Dargol) are seasonal streams, and only flow for 4 to 6 months a year but can cause large floods.


          The country also contains numerous lakes. The principal lakes are Tingrela, Bam and Dem, and the large ponds of Oursi, Bli, Yomboli and Markoye.


          Water shortages are often a problem, especially in the north of the country.


          


          Climate


          Burkina Faso has a primarily tropical climate with two very distinct seasons: the rainy season with between 24-35 inches (600 and 900 mm) of rainfall, and the dry season during which the harmattan, a hot dry wind from the Sahara, blows. The rainy season lasts approximately 4 months, May/June to September, and is shorter in the north of the country.


          Three large climatic zones can be defined:


          


          Sahel Zone


          The Sahel in the north typically receives less than 24 inches (600 mm) rainfall a year and high temperatures 547 C (40115 F). A relatively dry tropical savanna, the Sahel extends beyond the borders of Burkina Faso, from the Horn of Africa to the Atlantic Ocean, and borders the Sahara to its north, and the fertile region of the Sudan to the South. Extreme temperatures recorded are 5.5C and 47.0C.


          


          Sudan-Sahel zone


          Situated between 113' and 135' north latitude, the Sudan-Sahel region is a transitional zone with regards to rainfall and temperature.


          


          Sudan-Guinea zone


          Further to the south, the Sudan-Guinea zone receives more than 35 inches (900 mm) of rain a year and cooler average temperatures.


          


          Economy
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          Burkina Faso has one of the lowest GDP per capita incomes in the world: $1,200. This ranks it as the 127th poorest nation. Agriculture represents 32% of its gross domestic product and occupies 80% of the working population. It consists mostly of livestock but also, especially in the south and southwest, of growing sorghum, pearl millet, maize (corn), peanuts, rice and cotton.


          Unemployment causes a high rate of emigration: for example, three million citizens of Burkina Faso live in Cte d'Ivoire. According to the Central Bank of Western African States ( Banque Centrale des tats de l'Afrique de l'Ouest), these migrants send tens of billions of Euros back to Burkina Faso each year. Since the 1967 expulsions from Ghana, this situation has provoked tensions in the recipient countries. The most recent crisis occurred owing to the events of 2003 in Cte d'Ivoire, which led to the return of 300,000 migrants.


          A large part of the economic activity of the country is funded by international aid.


          The currency of Burkina Faso is the CFA franc.


          There is mineral exploitation of copper, iron, manganese and, above all, gold.


          Burkina Faso also hosts the International Art and Craft Fair, Ouagadougou, better known by its French name as SIAO, Le Salon International de l' Artisanat de Ouagadougou, one of the most important African handicraft fairs.


          


          


          Demographics
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          Burkina Faso has an estimated life expectancy at birth of slightly under 50 years of age. The median age of its inhabitants is under 17.


          Population growth rate: 3.00% (2006)


          The population is concentrated in the south and centre of the country, sometimes exceeding 48 per square kilometer (125/ sq.mi.). This high population density, causes annual migrations of hundreds of thousands, for seasonal employment.


          Approximately 50% of the population is Muslim; Christians account for about 30%, and followers of traditional African religions (typically animism of various forms) make up about 20%. Many Christians incorporate elements of animism into their religious practices.


          Education


          Education in Burkina Faso is divided into primary, secondary, and higher education. However, schooling is not free. Secondary school costs approximately $115 (50,000CFA) a year, which is far above the means of most Burkinabe families. Boys receive preference in schooling; as such, girls' education and literacy rates are far lower. An increase in girls' schooling has been observed due to the government's policy of making school cheaper for girls and granting them more scholarships. In order to proceed from elementary to middle school, middle to high school, or high school to college, national exams must be passed. Institutions of higher education include the University of Ouagadougou, and The Polytechnical University in Bobo-Dioulasso, the University of Koudougou, which is also a teacher training institution. A number of private colleges for specific trainings have recently appeared in the capital city Ouagadougou but are affordable to a very small portion of the population.


          There is also an International School of Ouagadougou (ISO), which is an American-based private school located in the capital city, Ouagadougou.


          The United Nations Development Program Report used to place Burkina Faso as the most illiterate country in the world, with only 12.8% in 1990. However, with the consistent effort of the government in making schooling more accessible and affordable, the literacy rate has doubled and is now at 25.3% of the population.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Burkina_Faso"
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              	Anthem: Kaba Ma Kyei
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              	Capital

              	Naypyidaw

            


            
              	Largest city

              	Yangon (Rangoon)
            


            
              	Official languages

              	Burmese
            


            
              	Recognised regionallanguages

              	Jingpho, Kayah, Karen, Chin, Mon, Rakhine, Shan
            


            
              	Demonym

              	Burmese
            


            
              	Government

              	Military junta
            


            
              	-

              	Chairman of the State Peace and Development Council

              	Senior General Than Shwe
            


            
              	-

              	Vice Chairman of the State Peace and Development Council

              	Vice-Senior General Maung Aye
            


            
              	-

              	Prime Minister

              	General Thein Sein
            


            
              	-

              	Secretary-1 of the State Peace and Development Council

              	Lt-Gen Thiha Thura Tin Aung Myint Oo
            


            
              	Establishment
            


            
              	-

              	Bagan

              	10441287
            


            
              	-

              	Small Kingdoms

              	12871531
            


            
              	-

              	Taungoo

              	15311752
            


            
              	-

              	Konbaung

              	17521885
            


            
              	-

              	Colonial rule

              	18861948
            


            
              	-

              	Independence from the United Kingdom

              	4 January 1948
            


            
              	Area
            


            
              	-

              	Total

              	676,578km( 40th)

              261,227 sqmi
            


            
              	-

              	Water(%)

              	3.06
            


            
              	Population
            


            
              	-

              	20052006estimate

              	55,390,000( 24th)
            


            
              	-

              	1983census

              	33,234,000
            


            
              	-

              	Density

              	75/km( 119th)

              193/sqmi
            


            
              	GDP( PPP)

              	2007estimate
            


            
              	-

              	Total

              	$59.904 billion( 79th)
            


            
              	-

              	Per capita

              	$1,039( 162nd)
            


            
              	HDI(2007)

              	▲ 0.583(medium)( 132nd)
            


            
              	Currency

              	kyat (K) ( mmK)
            


            
              	Time zone

              	MMT ( UTC+6:30)
            


            
              	Internet TLD

              	.mm
            


            
              	Calling code

              	+95
            


            
              	1

              	Some governments recognize Rangoon as the national capital.
            


            
              	2

              	Estimates for this country takes into account the effects of excess mortality due to AIDS; this can result in lower life expectancy, higher infant mortality and death rates, lower population growth rates, and changes in the distribution of population by age and sex than would otherwise be expected.
            

          


          Burma, officially the Union of Myanmar ( Burmese: [image: ဴပည္ေထာင္စုဴမန္မာနုိင္ငံေတာ္], pronounced [pjdunzṵ mjəm ninŋndɔ̀]), is the largest country by geographical area in mainland Southeast Asia.


          The country is bordered by the People's Republic of China on the northeast, Laos on the east, Thailand on the southeast, Bangladesh on the west, and India on the northwest, with the Bay of Bengal to the southwest. One-third of Burma's total perimeter, 1,930 kilometers (1,199 mi), forms an uninterrupted coastline.


          Burma's diverse population has played a major role in defining its politics, history and demographics in modern times, and the country continues to struggle to mend its ethnic tensions. Its political system remains under the tight control of the SPDC, the military-led government, led since 1992 by Senior General Than Shwe. The military has dominated government since General Ne Win led a coup in 1962 that toppled the civilian government of U Nu. The country's culture, heavily influenced by neighbours, is based on Theravada Buddhism intertwined with local elements.


          


          The name of the country


          On 18 June 1989, the Burmese military junta passed the "Adaptation of Expressions Law" that officially changed the English version of the country's name from Burma to Myanmar, and changed the English versions of many place names in the country along with it, such as its former capital city from Rangoon to Yangon (which represents its pronunciation more accurately in Burmese though not in Arakanese). This prompted one scholar to coin the term "Myanmarification" to refer to the top-down programme of political and cultural reform in the context of which the renaming was done. The action was strictly an executive act, not based on any statutory authority, and the government did not hold a national referendum to have the Burmese electorate ratify the name change. Within the Burmese language, Myanma is the written, literary name of the country, while Bama or Bamar (from which "Burma" derives) is the oral, colloquial name. In spoken Burmese, the distinction is less clear than the English transliteration suggests.


          The renaming proved to be politically controversial on several grounds. Opposition groups continue to use the name "Burma", since they do not recognize the legitimacy of the ruling military government nor its authority to rename the country in English. Various non-Bamar ethnic groups choose to not recognize the name because the term Myanmah has historically been used as a label for the majority ethnic group rather than for the country.


          Various world entities have chosen to accept or reject the name change. The United Nations accepts the name Myanmar, since the UN allows its members states to be known by any name they choose. However it has not been recognized by many Western governments such as the United States, Australia, Canada or the United Kingdom, which continue to use "Burma", while the European Union uses "Burma/Myanmar" as an alternative. China has not agreed to change its translations and continues to use 缅甸，. Japan uses the name Myanmar (ミャンマー) but calls the people Burmese (ビルマ人). France continues to use Birmanie, and most other countries continue to use their traditional translations..


          Use of "Burma" and its adjective, "Burmese", remains common in the United States and Britain. Many news organizations, such as the BBC, The Financial Times, The Times, Voice of America, The Washington Post, USA Today, ITN, Sky News, Bangkok Post and others still use these forms . MSNBC, ABC, NBC, CBS, The Economist, The Wall Street Journal, The New York Times and others use "Myanmar" as the country name and "Burmese" as the adjective. The Canadian Broadcasting Corporation also refers to both names in their news articles.


          The name "Myanmar" is derived from the local short-form name Myanma Naingngandaw, the name used by the regime currently in power in the country. While the etymology of the name is unclear, it has been used since the 13th Century primarily as a reference to the Myanma ethnic group. Until the mid-19th century, rulers in the region identified themselves with the areas that they ruled. For example, the 18th Century king, Alaungpaya alternately referred to himself as the ruler of Tampradipa and Thunaparanta, Ramanadesa, and Kamboza (all alternate names of places in the Irrawaddy Valley) in correspondence with the East India Company. The Court of Ava was the first to use this name to refer to its kingdom in the mid-19th Century, when its power was declining, when the kingdom was confined to the Irrawaddy Valley which was predominantly Myanma in character, and at a time when the Myanma ethnic identity first began to develop a political identity. In older English documents the usage was Bermah, and later Burmah, possibly from the Portuguese Birmania which is thought to be a corruption of the Indian word for Burma, Bama. Burma is known as Birmanie in French, Birmania in both Italian and Spanish, and Birmnia in Portuguese.


          Confusion among English speakers on how to pronounce 'Myanmar' gives rise to pronunciations such as IPA: /ˌmjɑnˈmɑr/, IPA: /ˈmjɑːnmɑr/, IPA: /ˌmaɪənˈmɑr/, IPA: /ˈmiːənmɑr/ and IPA: /miˈɑːnmɑr/.


          


          Geography


          Burma, which has a total area of 678,500 square kilometers (261,970 sq mi), is the largest country in mainland Southeast Asia, and the 40th-largest in the world (Zambia being the 39th).


          It is located between Chittagong Division of Bangladesh and Assam, Nagaland and Manipur of India to the northwest. It shares its longest borders with Tibet and Yunnan of China to the northeast for a total of 2,185 km (1,358 mi). It is bounded by Laos and Thailand to the southeast. Burma has 1,930 km (1,199 mi) of contiguous coastline along the Bay of Bengal and Andaman Sea to the southwest and the south, which forms one-third of its total perimeter.


          
            [image: The Irrawaddy Delta, which is approximately 50,400km² (19,500sqmi) in area, is largely used for rice cultivation.]
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          In the north, the Hengduan Shan mountains form the border with China. Hkakabo Razi, located in Kachin State, at an elevation of 5,881 m (19,295 ft), is the highest point in Burma. Three mountain ranges, namely the Rakhine Yoma, the Bago Yoma, and the Shan Plateau exist within Burma, all of which run north-to-south from the Himalayas. The mountain chains divide Burma's three river systems, which are the Ayeyarwady, Salween (Thanlwin), and the Sittang rivers. The Ayeyarwady River, Burma's longest river, nearly 2,170 kilometres (1,348 mi) long, flows into the Gulf of Martaban. Fertile plains exist in the valleys between the mountain chains. The majority of Burma's population lives in the Ayeyarwady valley, which is situated between the Rakhine Yoma and the Shan Plateau.


          Much of the country lies between the Tropic of Cancer and the Equator. It lies in the monsoon region of Asia, with its coastal regions receiving over 5,000mm (200in) of rain annually. Annual rainfall in the delta region is approximately 2,500mm (100in) , while average annual rainfall in the Dry Zone, which is located in central Myanmar, is less than 1,000mm (40in). Northern regions of the country are the coolest, with average temperatures of 21 C (70 F). Coastal and delta regions have mean temperatures of 32 C (90 F).


          The country's slow economic growth has contributed to the preservation of much of its environment and ecosystems. Forests, including dense tropical growth and valuable teak in lower Burma, cover over 49% of the country. Other trees indigenous to the region include acacia, bamboo, ironwood, mangrove, michelia champaca coconut and betel palm, and rubber has been introduced. In the highlands of the north, oak, pine and various rhododendrons cover much of the land. The lands along the coast support all varieties of tropical fruits. In the Dry Zone, vegetation is sparse and stunted.


          Typical jungle animals, particularly tigers and leopards, are common in Burma. In upper Burma, there are rhinoceros, wild buffalo, wild boars, deer, antelope and elephants, which are also tamed or bred in captivity for use as work animals, particularly in the lumber industry. Smaller mammals are also numerous, ranging from gibbons and monkeys to flying foxes and tapirs. The abundance of birds is notable with over 800 species, including parrots, peafowl, pheasants, crows, herons and paddybirds. Among reptile species there are crocodiles, geckos, cobras, Burmese pythons and turtles. Hundreds of species of freshwater fish are wide-ranging, plentiful and are very important food sources.


          


          History


          


          Summary


          After the First Burmese War, the Ava kingdom ceded the provinces of Manipur, Tenassarim, and Arakan to the British. Rangoon and southern Burma were incorporated into British India in 1853. All of Burma came directly or indirectly under British India in 1886 after the Third Burmese War and the fall of Mandalay. Burma was administered as a province of British India until 1937 when it became a separate, self-governing colony. The country became independent from the United Kingdom on 4 January 1948, as the "Union of Burma". It became the "Socialist Republic of the Union of Burma" on 4 January 1974, before reverting to the "Union of Burma" on 23 September 1988. On 18 June 1989, the State Law and Order Restoration Council (SLORC) adopted the name "Union of Myanmar" for English transliteration. This controversial name change in English, while accepted in the UN and in many countries, is not recognised by opposition groups and by nations such as the United Kingdom and the United States.


          


          Early history


          The Mon people are thought to be the earliest group to migrate into the lower Ayeyarwady valley, and by the mid-900s BC were dominant in southern Burma. The Mons became one of the first in South East Asia to embrace Theravada Buddhism.


          The Tibeto-Burman speaking Pyu arrived later in the 1st century BC, and established several city states  of which Sri Ksetra was the most powerful  in central Ayeyarwady valley. The Mon and Pyu kingdoms were an active overland trade route between India and China. The Pyu kingdoms entered a period of rapid decline in early 9th century AD when the powerful kingdom of Nanzhao (in present-day Yunnan) invaded Ayeyarwady valley several times. In 835, Nanzhao decimated the Pyu by carrying off many captives to be used as conscripts.


          


          Bagan (1044-1287)


          Tibeto-Burman speaking Burmans, or the Bamar, began migrating to the Ayeyarwady valley from present-day Yunnan's Nanzhao kingdom starting in 7th century AD. Filling the power gap left by the Pyu, the Burmans established a small kingdom centered in Bagan in 849. But it was not until the reign of King Anawrahta (1044-1077) that Bagan's influence expanded throughout much of present-day Burma.


          After Anawrahta's capture of the Mon capital of Thaton in 1057, the Burmans adopted Theravada Buddhism from the Mons. The Burmese script was created, based on the Mon script, during the reign of King Kyanzittha (1084-1112). Prosperous from trade, Bagan kings built many magnificent temples and pagodas throughout the country  many of which can still be seen today.


          Bagan's power slowly waned in 13th century. Kublai Khan's Mongol forces invaded northern Burma starting in 1277, and sacked Bagan city itself in 1287. Bagan's over two century reign of Ayeyarwady valley and its periphery was over.
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          Small kingdoms (1287-1531)


          The Mongols could not stay for long in the searing Ayeyarwady valley. But the Tai-Shan people from Yunnan who came down with the Mongols fanned out to the Ayeyarwady valley, Shan states, Laos, Siam and Assam, and became powerful players in Southeast Asia.


          The Bagan empire was irreparably broken up into several small kingdoms:


          
            	The Burman kingdom of Ava or Innwa (1364-1555), the successor state to three smaller kingdoms founded by Burmanized Shan kings, controlling Upper Burma (without the Shan states)


            	The Mon kingdom of Hanthawady Pegu or Bago (1287-1540), founded by a Mon-ized Shan King Wareru (1287-1306), controlling Lower Burma (without Taninthayi).


            	The Rakhine kingdom of Mrauk U (1434-1784), in the west.


            	Several Shan states in the Shan hills in the east and the Kachin hills in the north while the northwestern frontier of present Chin hills still disconnected yet.

          


          This period was characterized by constant warfare between Ava and Bago, and to a lesser extent, Ava and the Shans. Ava briefly controlled Rakhine (1379-1430) and came close to defeating Bago a few times, but could never quite reassemble the lost empire. Nevertheless, Burmese culture entered a golden age. Hanthawady Bago prospered. Bago's Queen Shin Saw Bu (1453-1472) raised the gilded Shwedagon Pagoda to its present height.


          By the late 15th century, constant warfare had left Ava greatly weakened. Its peripheral areas became either independent or autonomous. In 1486, King Minkyinyo (1486-1531) of Taungoo broke away from Ava and established a small independent kingdom. In 1527, Mohnyin (Shan: Mong Yang) Shans finally captured Ava, upsetting the delicate power balance that had existed for nearly two centuries. The Shans would rule Upper Burma until 1555.


          


          Taungoo (1531-1752)


          Reinforced by fleeing Burmans from Ava, the minor Burman kingdom of Taungoo under its young, ambitious king Tabinshwehti (1531-1551) defeated the more powerful Mon kingdom at Bago, reunifying all of Lower Burma by 1540. Tabinshwehti's successor King Bayinnaung (1551-1581) would go on to conquer Upper Burma (1555), Manipur (1556), Shan states (1557), Chiang Mai (1557), Ayutthaya (1564, 1569) and Lan Xang (1574), bringing most of western South East Asia under his rule. Bayinnaung died in 1581, preparing to invade Rakhine, a maritime power controlling the entire coastline west of Rakhine Yoma, up to Chittagong province in Bengal.


          Bayinnaung's massive empire unraveled soon after his death in 1581. Ayutthaya Siamese had driven out the Burmese by 1593 and went on to take Tanintharyi. In 1599, Rakhine forces aided by the Portuguese mercenaries sacked the kingdom's capital Bago. Chief Portuguese mercenary Filipe de Brito e Nicote (Burmese: Nga Zinga) promptly rebelled against his Rakhine masters and established Portuguese rule in Thanlyin (Syriam), then the most important seaport in Burma. The country was in chaos.


          The Burmese under King Anaukpetlun (1605-1628) regrouped and defeated the Portuguese in 1611. Anaukpetlun reestablished a smaller reconstituted kingdom based in Ava covering Upper Burma, Lower Burma and Shan states (but without Rakhine or Taninthayi). After the reign of King Thalun (1629-1648), who rebuilt the war-torn country, the kingdom experienced a slow and steady decline for the next 100 years. The Mons successfully rebelled starting in 1740 with French help and Siamese encouragement, broke away Lower Burma by 1747, and finally put an end to the House of Taungoo in 1752 when they took Ava.


          


          Konbaung (1752-1885)
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          King Alaungpaya (1752-1760), established the Konbaung Dynasty in Shwebo in 1752. He founded Yangon in 1755. By his death in 1760, Alaungpaya had reunified the country. In 1767, King Hsinbyushin (1763-1777) sacked Ayutthya. The Qing Dynasty of China invaded four times from 1765 to 1769 without success. The Chinese invasions allowed the new Siamese kingdom based in Bangkok to repel the Burmese out of Siam by the late 1770s.


          King Bodawpaya (1782-1819) failed repeatedly to reconquer Siam in 1780s and 1790s. Bodawpaya did manage to capture the western kingdom of Rakhine, which had been largely independent since the fall of Bagan, in 1784. Bodawpaya also formally annexed Manipur, a rebellion-prone protectorate, in 1813.


          King Bagyidaw's (1819-1837) general Maha Bandula put down a rebellion in Manipur in 1819 and captured then independent kingdom of Assam in 1819 (again in 1821). The new conquests brought the Burmese adjacent to the British India. The British defeated the Burmese in the First Anglo-Burmese War (1824-1826). Burma had to cede Assam, Manipur, Rakhine (Arakan) and Tanintharyi (Tenessarim).


          In 1852, the British attacked a much weakened Burma during a Burmese palace power struggle. After the Second Anglo-Burmese War, which lasted 3 months, the British had captured the remaining coastal provinces: Ayeyarwady, Yangon and Bago, naming the territories as Lower Burma.


          King Mindon (1853-1878) founded Mandalay in 1859 and made it his capital. He skillfully navigated the growing threats posed by the competing interests of Britain and France. In the process, Mindon had to renounce Kayah (Karenni) states in 1875. His successor, King Thibaw (1878-1885), was largely ineffectual. In 1885, the British, alarmed by the French conquest of neighboring Laos, grabbed Upper Burma. The Third Anglo-Burmese War (1885) lasted a mere one month insofar as capturing the capital Mandalay was concerned. The Burmese royal family was exiled to Ratnagiri, India. British forces spent at least another four years pacifying the country  not only in the Burman heartland but also in the Shan, Chin and Kachin hill areas. By some accounts, minor insurrections did not end until 1896.


          


          Colonial era (1886-1948)


          The United Kingdom began conquering Burma in 1824 and by 1886 had incorporated it into the British Raj. Burma was administered as a province of British India until 1937 when it became a separate, self-governing colony. To stimulate trade and facilitate changes, the British brought in Indians and Chinese, who quickly displaced the Burmese in urban areas. To this day Yangon and Mandalay have large ethnic Indian populations. Railroads and schools were built, as well as a large number of prisons, including the infamous Insein Prison, then as now used for political prisoners. Burmese resentment was strong and was vented in violent riots that paralyzed Yangon on occasion all the way until the 1930s. Much of the discontent was caused by a perceived disrespect for Burmese culture and traditions, for example, what the British termed the Shoe Question: the colonizers' refusal to remove their shoes upon entering Buddhist temples or other holy places. In October 1919, Eindawya Pagoda in Mandalay was the scene of violence when tempers flared after scandalized Buddhist monks attempted to physically expel a group of shoe-wearing British visitors. The leader of the monks was later sentenced to life imprisonment for attempted murder. Such incidents inspired the Burmese resistance to use Buddhism as a rallying point for their cause. Buddhist monks became the vanguards of the independence movement, and many died while protesting. One monk-turned-martyr was U Wisara, who died in prison after a 166-day hunger strike to protest a rule that forbade him from wearing his Buddhist robes while imprisoned.


          Eric Blair, better known as the writer George Orwell, served in the Indian Imperial Police in Burma for five years and wrote about his experiences. An earlier writer with the same convoluted career path was Saki. During the colonial period, intermarriage between European settlers and Burmese women, as well as between Anglo-Indians (who arrived with the British) and Burmese caused the birth of the Anglo-Burmese community. This influential community was to dominate the country during colonial rule and through the mid 1960's.
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          On 1 April 1937, Burma became a separately administered territory, independent of the Indian administration. The vote for keeping Burma in India, or as a separate colony "khwe-yay-twe-yay" divided the populace, and laid the ground work for the insurgencies to come after independence. In the 1940s, the Thirty Comrades, commanded by Aung San, founded the Burma Independence Army. The Thirty Comrades received training in Japan.


          During World War II, Burma became a major frontline in the Southeast Asian Theatre. The British administration collapsed ahead of the advancing Japanese troops, jails and asylums were opened and Rangoon was deserted except for the many Anglo-Burmese and Indians who remained at their posts. A stream of some 300,000 refugees fled across the jungles into India; known as 'The Trek', all but 30,000 of those 300,000 arrived in India. Initially the Japanese-led Burma Campaign succeeded and the British were expelled from most of Burma, but the British counter-attacked using primarily troops of the British Indian Army. By July 1945, the British had retaken the country. Although many Burmese fought initially for the Japanese, some Burmese, mostly from the ethnic minorities, also served in the British Burma Army. In 1943, the Chin Levies and Kachin Levies were formed in the border districts of Burma still under British administration. The Burma Rifles fought as part of the Chindits under General Orde Wingate from 1943-1945. Later in the war, the Americans created American-Kachin Rangers who also fought against the Japanese. Many others fought with the British Special Operations Executive. The Burma Independence Army under the command of Aung San and the Arakan National Army fought with the Japanese from 1942-1944, but switched allegiance to the Allied side in 1945.


          In 1947, Aung San became Deputy Chairman of the Executive Council of Burma, a transitional government. But in July 1947, political rivals assassinated Aung San and several cabinet members.


          


          Democratic republic (1948-1962)
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          On 4 January 1948, the nation became an independent republic, named the Union of Burma, with Sao Shwe Thaik as its first President and U Nu as its first Prime Minister. Unlike most other former British colonies and overseas territories, it did not become a member of the Commonwealth. A bicameral parliament was formed, consisting of a Chamber of Deputies and a Chamber of Nationalities.


          The geographical area Burma encompasses today can be traced to the Panglong Agreement, which combined Burma Proper, which consisted of Lower Burma and Upper Burma, and the Frontier Areas, which had been administered separately by the British.


          In 1961, U Thant, then the Union of Burma's Permanent Representative to the United Nations and former Secretary to the Prime Minister, was elected Secretary-General of the United Nations; he was the first non-Westerner to head any international organization and would serve as UN Secretary-General for ten years. Among the Burmese to work at the UN when he was Secretary-General was a young Aung San Suu Kyi.


          


          Rule by military junta (1962-present)


          Democratic rule ended in 1962 when General Ne Win led a military coup d'tat. He ruled for nearly 26 years and pursued policies under the rubric of the Burmese Way to Socialism. Between 1962 and 1974, Burma was ruled by a revolutionary council headed by the general, and almost all aspects of society (business, media, production) were nationalized or brought under government control (including the Boy Scouts). In an effort to consolidate power, General Ne Win and many top generals resigned from the military and took civilian posts and, from 1974, instituted elections in a one party system. Between 1974 and 1988, Burma was effectively ruled by General Ne Win through the Burma Socialist Programme Party (BSPP).


          Almost from the beginning there were sporadic protests against the military rule, many of which were organized by students, and these were almost always violently suppressed by the government. On July 7, 1962 the government broke up demonstrations at Rangoon University killing 15 students. In 1974, the military violently suppressed anti-government protests at the funeral of U Thant. Student protests in 1975, 1976 and 1977 were quickly suppressed by overwhelming force.


          In 1988, unrest over economic mismanagement and political oppression by the government led to widespread pro-democracy demonstrations throughout the country known as the 8888 Uprising. Security forces killed thousands of demonstrators, and General Saw Maung staged a coup d'tat and formed the State Law and Order Restoration Council (SLORC). In 1989, SLORC declared martial law after widespread protests. The military government finalized plans for People's Assembly elections on 31 May 1989.


          SLORC changed the country's official English name from the "Union of Burma" to the "Union of Myanmar" in 1989. This continues to be a topic of confusion for many people since the mainstream media calls the nation Myanmar but so many others call it Burma. In most cases the nation is called Burma to make a political statement. By not acknowledging the name Myanmar, one refuses to acknowledge the legitimacy of the military junta as well. This is not just among human rights groups but many governments such as the United States, Great Britian and France, legally refer to the nation as Burma. Some suggest the point made by advocates of democracy doesn't matter anyways since the name Burma was given to the country by the colonial British. Also, since the founding of the first democratic government the name Myanmar appeared on the nations currency. But since the military junta did not officially rename the english word for the nations from Burma to Myanmar until 1989, it is very easy to make the argument that it should not be recognized.


          In May 1990, the government held free elections for the first time in almost 30 years. The National League for Democracy (NLD), the party of Aung San Suu Kyi, won 392 out of a total 489 seats, but the election results were annulled by SLORC, which refused to step down. Led by Than Shwe since 1992, the military regime has made cease-fire agreements with most ethnic guerrilla groups. In 1992, SLORC unveiled plans to create a new constitution through the National Convention, which began 9 January 1993. In 1997, the State Law and Order Restoration Council was renamed the State Peace and Development Council (SPDC).


          On 23 June 1997, Myanmar was admitted into the Association of Southeast Asian Nations (ASEAN). The National Convention continues to convene and adjourn. Many major political parties, particularly the NLD, have been absent or excluded, and little progress has been made. On 27 March 2006, the military junta, which had moved the national capital from Yangon to a site near Pyinmana in November 2005, officially named it Naypyidaw, meaning "city of the kings".


          In November 2006, the International Labour Organization announced it will be seeking - at the International Court of Justice. - "to prosecute members of the ruling Myanmar junta for crimes against humanity" over the continuous forced labour of its citizens by the military. According to the International Labor Organization (ILO), an estimated 800,000 people are subject to forced labour in Myanmar.
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          2007 protests and consequences


          The August 2007 demonstrations were led by well-known dissidents, such as Min Ko Naing (with the nom de guerre Conqueror of Kings), Su Su Nway (now in hiding) and others. The military quickly cracked down and still has not allowed the International Red Cross to visit Min Ko Naing and others who are reportedly in Insein Prison after being severely tortured. Reports have surfaced of at least one death, of activist Win Shwe, under interrogation.


          On 19 September 2007, several hundred (possibly 2000 or more) monks staged a protest march in the city of Sittwe. Larger protests in Rangoon and elsewhere ensued over the following days. Security became increasingly heavy handed, resulting in a number of deaths and injuries. By 28 September, internet access had been cut and journalists were reputedly warned not to report on protests. Internet access was restored by at least midnight of 5 October, Burmese time. Sources in Myanmar said on 6 October that the internet seems to be working from 22:00 to 05:00 local time.


          On October 13, 2007, the military junta of Burma made people march in a government rally, reportedly paying some participants 1000 kyat (approximately $0.80) each. Junta officials also approached local factories and demanded they provide 50 workers each; if they didn't, they were to be fined.


          On 7 February 2008, SPDC announced that a referendum for the Constitution would be held, and Elections by 2010. The Burmese constitutional referendum, 2008 was held on May 10 and promised a "discipline-flourishing democracy" for the country in the future.


          Various global corporations have been criticized for profiting from the dictatorship by financing Burma's military junta.


          World governments remain divided on how to deal with the military junta. Calls for further sanctions by United Kingdom, United States, and France are opposed by neighboring countries; in particular, China has stated its belief that "sanctions or pressure will not help to solve the issue".


          


          Cyclone Nargis


          On May 3, 2008, Cyclone Nargis devastated the country when winds of up to 215kph (135 mph) touched land in the densely populated, rice-farming delta of the Irrawaddy Division.


          Recent reports estimate that more than 130,000 people are dead or missing from Cyclone Nargis that hit the country's Irrawaddy delta. Damage totaled to 10 billion dollars (USD); it was the worst natural disaster in Burman history. Shari Villarosa, who leads the U.S. Embassy in Yangon, said the number of dead could eventually exceed 140,800 because of illnesses and injury. Adds the World Food Programme, "Some villages have been almost totally eradicated and vast rice-growing areas are wiped out."


          The United Nations projects that as many as 1 million were left homeless; and the World Health Organization "has received reports of malaria outbreaks in the worst-affected area." Yet in the critical days following this disaster, Burma's isolationist regime complicated recovery efforts by delaying the entry of United Nations planes delivering medicine, food, and other supplies into the Southeast Asian nation. Similarly, the junta continues to reject the United States offer to provide much-needed assistance, although on May 13, the first U.S. military transport plane was allowed to land, bringing 14 tons of medical supplies, mosquito nets and blankets. The government's failure to permit entry for large-scale international relief efforts was described by the United Nations as "unprecedented." The Burmese Foreign Ministry stressed its capability in handling the aftermath of the cyclone and insisted that it was not ready to accept large-scale foreign assistance.


          AP news stories state that foreign aid provided to disaster victims was modified to make it look like it came from the military regime, and state-run television continuously ran images of Gen. Than Shwe ceremonially handing out disaster relief.


          More than a week after the disaster, only one out of 10 people who were homeless, injured or threatened by disease and hunger had received some kind of aid. The governmental regime only began to allow UN/international aid into the country for relief efforts after a meeting of heads of States in Singapore, headed by Singapore, who is the current chair of the ASEAN group.


          According to British Foreign Secretary David Miliband, "A natural disaster is turning into a humanitarian catastrophe of genuinely epic proportions in significant part because of the malign neglect of the regime."


          Donor nations, meeting in Burma, pressed the government hold to its promise and allow foreign aid workers access to several communities in which foreigners are not allowed, thus increasing the rate of receipt of aid to millions who where most affected by the cyclone. The United Nations secretary general, Ban Ki Moon, said that the government was "moving fast in the right direction." By opening greater access to foreign aid, this will help the nation avoid a "second disaster" of disease.


          On May 27, 2008, to complicate world opinion and in contrast to numerous and varied accounts from international relief organizations, the Burma junta praised U.N. aid.


          


          List of historical capitals
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                	Amarapura


                	Ava


                	Bagan


                	Bago


                	Mandalay


                	Mrauk U


                	Naypyidaw


                	Rangoon (Yangon)


                	Sagaing


                	Shwebo


                	Thaton

              

            

          


          


          Government and politics


          Burma is governed by a strict military dictatorship. The current head of state is Senior General Than Shwe, who holds the posts of "Chairman of the State Peace and Development Council" and "Commander in Chief of the Defense Services". General Khin Nyunt was prime minister until 19 October 2004, when he was replaced by General Soe Win, after the purge of Military Intelligence sections within the Burma armed forces. The majority of ministry and cabinet posts are held by military officers, with the exceptions being the Ministry of Health, the Ministry of Education, the Ministry of Labour, and the Ministry of National Planning and Economic Development, posts which are held by civilians.


          Elected delegates in the 1990 People's Assembly election formed the National Coalition Government of the Union of Burma (NCGUB), a government-in-exile since December 1990, with the mission of restoring democracy. Dr. Sein Win, a first cousin of Aung San Suu Kyi, has held the position of prime minister of the NCGUB since its inception. The NCGUB has been outlawed by the military government.


          Major political parties in the country are the National League for Democracy and the Shan Nationalities League for Democracy, although their activities are heavily regulated and suppressed by the military government. Many other parties, often representing ethnic minorities, exist. The military government allows little room for political organizations and has outlawed many political parties and underground student organizations. The military supported the National Unity Party in the 1990 elections and, more recently, an organization named the Union Solidarity and Development Association.
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          Several human rights organizations, including Human Rights Watch and Amnesty International, and the American Association for the Advancement of Science have reported on human rights abuses by the military government. They have claimed that there is no independent judiciary in Burma. The military government restricts Internet access through software-based censorship that limits the material citizens can access on-line. Forced labour, human trafficking, and child labour are common. The military is also notorious for rampant use of sexual violence as an instrument of control, including systematic rapes and taking of sex slaves as porters for the military. A strong women's pro-democracy movement has formed in exile, largely along the Thai border and in Chiang Mai. There is a growing international movement to defend women's human rights issues.


          In 1988, the army violently repressed protests against economic mismanagement and political oppression. On 8 August 1988, the military opened fire on demonstrators in what is known as 8888 Uprising and imposed martial law. However, the 1988 protests paved way for the 1990 People's Assembly elections. The election results were subsequently annulled by Senior General Saw Maung's government. The National League for Democracy, led by Aung San Suu Kyi, won over 60% of the vote and over 80% of parliamentary seats in the 1990 election, the first held in 30 years. The military-backed National Unity Party won less than 2% of the seats. Aung San Suu Kyi has earned international recognition as an activist for the return of democratic rule, winning the Nobel Peace Prize in 1991. The ruling regime has repeatedly placed her under house arrest. Despite a direct appeal by former UN Secretary General Kofi Annan to Senior General Than Shwe and pressure by the Association of Southeast Asian Nations ( ASEAN), the military junta extended Aung San Suu Kyi's house arrest another year on 27 May 2006 under the 1975 State Protection Act, which grants the government the right to detain any persons on the grounds of protecting peace and stability in the country. The junta faces increasing pressure from the United States and the United Kingdom. Burma's situation was referred to the UN Security Council for the first time in December 2005 for an informal consultation. In September 2006, ten of the United Nations Security Council's 15 members voted to place Myanmar on the council's formal agenda. On Independence Day, 4 January 2007, the government released 40 political prisoners, under a general amnesty, in which 2,831 prisoners were released. On 8 January 2007, UN Secretary-General Ban Ki-moon urged the national government to free all political prisoners, including Aung San Suu Kyi. Three days later, on 11 January, five additional prisoners were released from prison.


          ASEAN has also stated its frustration with the Union of Myanmar's government. It has formed the ASEAN Inter-Parliamentary Myanmar Caucus to address the lack of democratisation in the country. Dramatic change in the country's political situation remains unlikely, due to support from major regional powers such as India, Russia, and, in particular, China.


          In the annual ASEAN Summit in January 2007, held in Cebu, Philippines, member countries failed to find common ground on the issue of Burma's lack of political reform. During the summit, ASEAN foreign ministers asked Burma to make greater progress on its roadmap toward democracy and national reconciliation. Some member countries contend that Burma's human rights issues are the country's own domestic affairs, while others contend that its poor human rights record is an international issue.


          According to Human Rights Defenders and Promoters (HRDP), on April 18, 2007, several of its members (Myint Aye, Maung Maung Lay, Tin Maung Oo and Yin Kyi) were met by approximately a hundred people led by a local official, U Nyunt Oo, and beaten up. Due to the attack, Myint Hlaing and Maung Maung Lay were badly injured and subsequently hospitalized. The HRDP believes that this attack was condoned by the authorities and vows to take legal action. Human Rights Defenders and Promoters was formed in 2002 to raise awareness among the people of Burma about their human rights.


          Burma's army-drafted constitution was overwhelmingly approved (by 92.4% of the 22 million voters with alleged voter turnout of 99%) on May 10 in the first phase of a two-stage referendum amid Cyclone Nargis. It was the first national vote since the 1990 election. Multi-party elections in 2010 would end 5 decades of military rule, as the new charter gives the military an automatic 25% of seats in parliament. NLD spokesman Nyan Win, inter alia, criticized the referendum: "This referendum was full of cheating and fraud across the country; In some villages, authorities and polling station officials ticked the ballots themselves and did not let the voters do anything." The constitution would bar Aung San Suu Kyi, from public office. 5 million citizens will vote May 24 in Yangon and the Irrawaddy delta, worst hit by Cyclone Nargis.


          


          Divisions and states
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          The country is divided into seven states (pyine) and seven divisions (yin). Divisions (တိုင္း) are predominantly Bamar. States ([image: ]), in essence, are divisions which are home to particular ethnic minorities. The administrative divisions are further subdivided into districts, which are further subdivided into townships, wards, and villages.


          


          Divisions


          
            	Ayeyarwady Division


            	Bago Division


            	Magway Division


            	Mandalay Division


            	Sagaing Division


            	Tanintharyi Division


            	Yangon Division

          


          


          States


          
            	Chin State


            	Kachin State


            	Kayin (Karen) State


            	Kayah (Karenni) State


            	Mon State


            	Rakhine (Arakan) State


            	Shan State

          


          


          Administrative divisions


          Number of Districts, Townships, Cities/Towns, Wards, Village Groups and Villages in Burma as of December 31, 2001


          
            
              	No.

              	State/ Division

              	District

              	Township

              	City/ Town

              	Wards

              	Village Groups

              	Villages
            


            
              	1

              	Kachin State

              	3

              	18

              	20

              	116

              	606

              	2630
            


            
              	2

              	Kayah State

              	2

              	7

              	7

              	29

              	79

              	624
            


            
              	3

              	Kayin State

              	3

              	7

              	10

              	46

              	376

              	2092
            


            
              	4

              	Chin State

              	2

              	9

              	9

              	29

              	475

              	1355
            


            
              	5

              	Sagaing Division

              	8

              	37

              	37

              	171

              	1769

              	6095
            


            
              	6

              	Taninthayi Division

              	3

              	10

              	10

              	63

              	265

              	1255
            


            
              	7

              	Bago Division

              	4

              	28

              	33

              	246

              	1424

              	6498
            


            
              	8

              	Magway Division

              	5

              	25

              	26

              	160

              	1543

              	4774
            


            
              	9

              	Mandalay Division

              	7

              	31

              	29

              	259

              	1611

              	5472
            


            
              	10

              	Mon State

              	2

              	10

              	11

              	69

              	381

              	1199
            


            
              	11

              	Rakhine State

              	4

              	17

              	17

              	120

              	1041

              	3871
            


            
              	12

              	Yangon Division

              	4

              	45

              	20

              	685

              	634

              	2119
            


            
              	13

              	Shan State

              	11

              	54

              	54

              	336

              	1626

              	15513
            


            
              	14

              	Ayeyawady Division

              	5

              	26

              	29

              	219

              	1912

              	11651
            


            
              	

              	Total

              	63

              	324

              	312

              	2548

              	13742

              	65148
            

          


          


          Foreign relations and military


          The country's foreign relations, particularly with Western nations, have been strained. The United States has placed a ban on new investments by U.S. firms, an import ban, and an arms embargo on the Union of Myanmar, as well as frozen military assets in the United States because of the military regime's ongoing human rights abuses, the ongoing detention of Nobel Peace Prize recipient Aung San Suu Kyi, and refusal to honour the election results of the 1990 People's Assembly election. Similarly, the European Union has placed sanctions on Burma, including an arms embargo, cessation of trade preferences, and suspension of all aid with the exception of humanitarian aid. U.S. and European government sanctions against the military government, coupled with boycotts and other direct pressure on corporations by western supporters of the democracy movement, have resulted in the withdrawal from the country of most U.S. and many European companies. However, several Western companies remain due to loopholes in the sanctions. Asian corporations have generally remained willing to continue investing in the country and to initiate new investments, particularly in natural resource extraction. The country has close relations with neighboring India and People's Republic of China with several Indian and Chinese companies operating in the country. There remains active debate as to the extent to which the American-led sanctions have had adverse effects on the civilian population or on the military rulers.


          The country's armed forces are known as the Tatmadaw, which numbers 488,000. The Tatmadaw comprises the Army, the Navy, and the Air Force. The country ranked twelfth in the world for its number of active troops in service. The military is very influential in the country, with top cabinet and ministry posts held by military officers. Official figures for military spending are not available. Estimates vary widely because of uncertain exchange rates, but military spending is very high. The country imports most of its weapons from Russia, Ukraine, China and India.


          The country is building a research nuclear reactor near May Myo (Pyin Oo Lwin) with help from Russia. It is one of the signatories of the nuclear non-proliferation pact since 1992 and a member of the International Atomic Energy Agency (IAEA) since 1957. The military junta had informed the IAEA in September 2000 of its intention to construct the reactor. The research reactor outbuilding frame was built by ELE steel industries limited of Yangon and water from Anisakhan/BE water fall will be used for the reactor cavity cooling system.


          ASEAN will not defend the country in any international forum following the military regime's refusal to restore democracy. In April 2007, the Malaysian Foreign Ministry parliamentary secretary Ahmad Shabery Cheek said Malaysia and other ASEAN members had decided not to defend Burma if the country's issue was raised for discussion at any international conference. "Now Myanmar has to defend itself if it is bombarded in any international forum," he said when winding up a debate at committee stage for the Foreign Ministry. He was replying to queries from opposition leader Lim Kit Siang on the next course of action to be taken by Malaysia and ASEAN with the military junta. Lim had said Malaysia must play a proactive role in pursuing regional initiatives to bring about a change in Burma and support efforts to bring the situation in Burma to the UN Security Council's attention.


          


          Drug trade


          The country is a corner of the Golden Triangle of opium production. Neither Burma, Vietnam, Laos or Thailand had any history of opium production until colonial times, yet from then until very recently, most of the world's heroin came from the Golden Triangle, including Burma.


          In 1996 the United States Embassy in Rangoon released a "Country Commercial Guide" states "Exports of opiates alone appear to be worth about as much as all legal exports." It goes on to say that investments in infrastructure and hotels are coming from major opiate-growing and opiate-exporting organizations and from those with close ties to these organizations.


          A four-year investigation concluded that Burma's national company Myanmar Oil and Gas Enterprise (MOGE) was "the main channel for laundering the revenues of heroin produced and exported under the control of the Burmese army." In a business deal signed with the French oil giant Total in 1992, and later joined by Unocal, MOGE received a payment of $15 million. "Despite the fact that MOGE has no assets besides the limited installments of its foreign partners and makes no profit, and that the Burmese state never had the capacity to allocate any currency credit to MOGE, the Singapore bank accounts of this company have seen the transfer of hundreds of millions of US dollars," reports Casanier. According to a confidential MOGE file reviewed by the investigators, funds exceeding $60 million and originating from Burma's most renowned drug lord, Khun Sa, were channeled through the company. "Drug money is irrigating every economic activity in Burma, and big foreign partners are also seen by the SLORC as big shields for money laundering." Banks in Rangoon offered money laundering for a 40% commission.


          The main player in the country's drug market is the United Wa State Army, ethnic fighters who control areas along the country's eastern border with Thailand, part of the infamous Golden Triangle. The Wa army, an ally of Burma's ruling military junta, was once the militant arm of the Beijing-backed Burmese Communist Party. Burma has been a significant cog in the transnational drug trade since World War II.


          Poppy cultivation in the country decreased more than 80 percent from 1998 to 2006 following an eradication campaign in the Golden Triangle. Officials with the United Nations Office of Drugs and Crime say opium poppy farming is now expanding. The number of hectares used to grow the crops in has bounced back 29 percent this year. A United Nations report cites corruption, poverty and a lack of government control as causes for the jump.


          


          United Nations


          In 1961, U Thant, then Burma's Permanent Representative to the United Nations and former Secretary to the Prime Minister, was elected Secretary-General of the United Nations; he was the first non-Westerner to head any international organization and would serve as UN Secretary-General for ten years. Among the Burmese to work at the UN when he was Secretary-General was the young Aung San Suu Kyi.


          Until 2005, the United Nations General Assembly annually adopted a detailed resolution about the situation in Burma by consensus. But in 2006 a divided United Nations General Assembly voted through a resolution that strongly called upon the government of Burma to end its systematic violations of human rights.


          In January 2007, Russia and China vetoed a draft resolution before the United Nations Security Council calling on the government of Myanmar to respect human rights and begin a democratic transition. South Africa also voted against the resolution, arguing that since there were no peace and security concerns raised by its neighbours, the question did not belong in the Security Council when there were other more appropriate bodies to represent it, adding, "Ironically, should the Security Council adopt [this resolution] ... the Human Rights Council would not be able to address the situation in Myanmar while the Council remains seized with the matter." The issue had been forced onto the agenda against the votes of Russia and the China by the United States ( veto power applies only to resolutions) claiming that the outflow from Burma of refugees, drugs, HIV-AIDS, and other diseases threatened international peace and security.


          The following September after the uprisings began and the human rights situation deteriorated, the Secretary-General dispatched his special envoy for the region, Ibrahim Gambari, to meet with the government. After seeing most parties involved, he returned to New York and briefed the Security Council about his visit. During this meeting, the ambassador said that the country "indeed [has experienced] a daunting challenge. However, we have been able to restore stability. The situation has now returned to normalcy. Currently, people all over the country are holding peaceful rallies within the bounds of the law to welcome the successful conclusion of the national convention, which has laid down the fundamental principles for a new constitution, and to demonstrate their aversion to recent provocative demonstrations.


          On 11 October the Security Council met and issued a statement and reaffirmed its "strong and unwavering support for the Secretary-General's good offices mission", especially the work by Ibrahim Gambari (During a briefing to the Security Council in November, Gambari admitted that no timeframe had been set by the Government for any of the moves that he had been negotiating for.)


          Throughout this period the World Food Program has continued to organize shipments from the Mandalay Division to the famine-struck areas to the north.


          


          Human rights


          


          Human rights violations


          In a press release of December 16, 2005 the US State Department says UN involvement in Burma is essential. The US listed illicit narcotics, human rights abuses and political repression as serious problems that the UN needs to address.


          In a landmark legal case, some human rights groups have sued the Unocal corporation, previously known as Union Oil of California and now part of the Chevron Corporation. They charge that since the early 1990s, Unocal has joined hands with dictators in Burma to turn thousands of citizens there into virtual slaves under brutality. Unocal, before being purchased, stated that they had no knowledge or connection to these alleged actions although it continued working in Burma. This was a landmark case as this might be the first time that anybody has sued an American corporation in a U.S. court on the grounds that the company violated human rights in another country.


          


          Karen minority


          Evidence has been gathered suggesting that the Burmese regime has marked certain ethnic minorities such as the Karen for extermination or 'Burmisation'. This has received little attention from the international community, however, since it has been more subtle and indirect than the mass killings in places like Rwanda.


          


          State-sanctioned sex crimes


          Through minority regions, women and children of perceived enemy groups have been subject to mass rape campaigns by the military. This has been going on for decades but only in the last few years have more and more women been speaking out and thousands of first hand acounts have been documented by various exiled women's groups. A 2002 report "Licence to Rape" authored by the Shan Women's Action Network and the Shan Human Rights Foundation assessed such inncidents in Shan State. They reported that "83 percent of the rapes were committed by officers and that women who dared speak up were fined, detained, tortured or even killed." The 2007 report "Unsafe State" documents cases of rape by the military in Chin State, western Burma. These findings, when displayed on a map, clearly show that incidences of rape occur in dense clusters closest to army camps or anywhere there is heavy troop presence.


          


          Economy
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              The Sakura Tower in Yangon is virtually vacant due to a lack of major foreign investment.
            

          


          The country is one of the poorest nations in southeastern Asia, suffering from decades of stagnation, mismanagement and isolation. Burma's GDP grows at an average rate of 2.9% annually  the lowest rate of economic growth in the Greater Mekong Subregion.


          Under British administration and until the early 1960s, Burma was the wealthiest country in Southeast Asia. It was once the world's largest exporter of rice. During British administration, Burma supplied oil through the Burmah Oil Company. Burma also had a wealth of natural and labor resources. It produced 75% of the world's teak and had a highly literate population. The country was believed to be on the fast track to development.


          After a parliamentary government was formed in 1948, Prime Minister U Nu attempted to make Burma a welfare state. His administration adopted the Two-Year Economic Development Plan, which was a failure. The 1962 coup d'tat was followed by an economic scheme called the Burmese Way to Socialism, a plan to nationalize all industries, with the exception of agriculture. In 1989, the government began decentralizing economic control. It has since liberalised certain sectors of the economy. Lucrative industries of gems, oil and forestry remain heavily regulated. They have recently been exploited by foreign corporations and governments which have partnered with the local government to gain access to Burma's natural resources.
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          Burma was designated a least developed country in 1987. Private enterprises are often co-owned or indirectly owned by the Tatmadaw. In recent years, both China and India have attempted to strengthen ties with the government for economic benefit. Many nations, including the United States and Canada, and the European Union, have imposed investment and trade sanctions on Burma. Foreign investment comes primarily from China, Singapore, South Korea, India, and Thailand.


          


          Modern economy


          Today, the country lacks adequate infrastructure. Goods travel primarily across the Thai border, where most illegal drugs are exported and along the Ayeyarwady River. Railroads are old and rudimentary, with few repairs since their construction in the late nineteenth century. Highways are normally unpaved, except in the major cities. Energy shortages are common throughout the country including in Yangon. Burma is also the world's second largest producer of opium, accounting for 8% of entire world production and is a major source of illegal drugs, including amphetamines. Other industries include agricultural goods, textiles, wood products, construction materials, gems, metals, oil and natural gas.


          The major agricultural product is rice which covers about 60% of the country's total cultivated land area. Rice accounts for 97% of total food grain production by weight. Through collaboration with the International Rice Research Institute (IRRI), 52 modern rice varieties were released in the country between 1966 and 1997, helping increase national rice production to 14 million tons in 1987 and to 19 million tons in 1996. By 1988, modern varieties were planted on half of the country's ricelands, including 98 percent of the irrigated areas.


          The lack of an educated workforce skilled in modern technology contributes to the growing problems of the economy.


          Inflation is a serious problem for the economy. In April 2007, the National League for Democracy organized a two-day workshop on the economy. The workshop concluded that skyrocketing inflation was impeding economic growth. "Basic commodity prices have increased from 30 to 60 percent since the military regime promoted a salary increase for government workers in April 2006," said Soe Win, the moderator of the workshop. "Inflation is also correlated with corruption." Myint Thein, an NLD spokesperson, added: "Inflation is the critical source of the current economic crisis." The corruption watchdog organization Transparency International in its 2007 Corruption Perceptions Index released on September 26, 2007 ranked Burma the most corrupt country in the world, tied with Somalia.


          


          Valley of Rubies


          The Union of Myanmar's rulers depend on sales of precious stones such as sapphires, pearls and jade to fund their regime. Rubies are the biggest earner; 90% of the world's rubies come from the country, whose red stones are prized for their purity and hue. Thailand buys the majority of the country's gems. Burma's "Valley of Rubies", the mountainous Mogok area, 200 km (125 miles) north of Mandalay, is noted for its rare pigeon's blood rubies and blue sapphires.


          


          Tourism


          Since 1992, the government has encouraged tourism in the country. However, fewer than 750,000 tourists enter the country annually.


          Aung San Suu Kyi has requested that international tourists not visit Burma. The junta's forced labour programmes were focused around tourist destinations which have been heavily criticised for their human rights records.


          Tourism has been promoted by a minority of advocacy groups as a method of providing economic benefit to Burmese civilians, and to avoid isolating the country from the rest of the world. "We believe that small-scale, responsible tourism can create more benefits than harm. So long as tourists are fully aware of the situation and take steps to maximise their positive impact and minimise the negatives, we feel their visit can be beneficial overall. Responsible tourists can help Burma primarily by bringing money to local communities and small businesses, and by raising awareness of the situation worldwide," states Voices for Burma, a pro-democracy advocate group.


          


          Humanitarian aid


          In April 2007, the U.S. Government Accountability Office (GAO) identified financial and other restrictions that the military government places on international humanitarian assistance. The GAO report, entitled "Assistance Programs Constrained in Burma", outlined the specific efforts of the government to hinder the humanitarian work of international organizations, including restrictions on the free movement of international staff within the country. The report notes that the regime has tightened its control over assistance work since former Prime Minister Khin Nyunt was purged in October 2004. The military junta passed guidelines in February 2006, which formalized these restrictive policies. According to the report, the guidelines require that programs run by humanitarian groups "enhance and safeguard the national interest" and that international organizations coordinate with state agents and select their Burmese staff from government-prepared lists of individuals. United Nations officials have declared these restrictions unacceptable.
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          2007 economic protests


          The military junta detained eight people on Sunday, April 22, 2007 who took part in a rare demonstration in a Yangon suburb amid a growing military crackdown on protesters. A group of about ten protesters carrying placards and chanting slogans staged the protest Sunday morning in Yangon's Thingangyun township, calling for lower prices and improved health, education and better utility services. The protest ended peacefully after about 70 minutes, but plainclothes police took away eight demonstrators as some 100 onlookers watched. The protesters carried placards with slogans such as "Down with consumer prices." Some of those detained were the same protesters who took part in a downtown Yangon protest on February 22, 2007. That protest was one of the first such demonstrations in recent years to challenge the junta's economic mismanagement rather than its legal right to rule. The protesters detained in the February rally had said they were released after signing an acknowledgment of police orders that they should not hold any future public demonstrations without first obtaining official permission.


          The military government stated its intention to crack down on these human rights activists, according to an April 23, 2007, report in the country's official press. The announcement, which comprised a full page of the official newspaper, followed calls by human rights advocacy groups, including London-based Amnesty International, for authorities to investigate recent violent attacks on rights activists in the country.


          Two members of Human Rights Defenders and Promoters, Maung Maung Lay, 37, and Myint Naing, 40, were hospitalized with head injuries following attacks by more than 50 people while the two were working in Hinthada township, Irrawaddy Division in mid-April. On Sunday, April 22, 2007, eight people were arrested by plainclothes police, members of the pro-junta Union Solidarity and Development Association, and the Pyithu Swan Arr Shin (a paramilitary group) while demonstrating peacefully in a Rangoon suburb. The eight protesters were calling for lower commodity prices, better health-care and improved utility services. Htin Kyaw, 44, one of the eight who also took part in an earlier demonstration in late February in downtown Yangon, was beaten by a mob, according to sources at the scene of the protest.


          Reports from opposition activists have emerged in recent weeks saying that authorities have directed the police and other government proxy groups to deal harshly with any sign of unrest in Yangon. "This proves that there is no rule of law [in Burma]," the 88 Generation Students group said in a statement issued today.[Mon 23 April 2007] "We seriously urge the authorities to prevent violence in the future and to guarantee the safety of every citizen."


          As of 22 September 2007, the Buddhist monks have withdrawn spiritual services from all military personnel in a symbolic move that is seen as very powerful in such a deeply religious country as Burma. The military rulers seem at a loss as to how to deal with the demonstrations by the monks as using violence against monks would incense and enrage the people of Burma even further, almost certainly prompting massive civil unrest and perhaps violence. However, the longer the junta allows the protests to continue, the weaker the regime looks. The danger is that eventually the military government will be forced to act rashly and doing so will provoke the citizenry even more. Some international news agencies are referring to the uprising as a Saffron Revolution.
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          2007 anti-government protests


          Anti-government protests started on August 15, 2007, and have been ongoing. Thousands of Buddhist monks started leading protests on September 18, and were joined by Buddhist nuns on September 23. On September 24, 20,000 monks and nuns led 30,000 people in a protest march from the golden Shwedagon Pagoda in Yangon, past the offices of the opposition National League for Democracy (NLD) party. Comedian Zaganar and star Kyaw Thu brought food and water to the monks. On September 22, monks marched to greet Aung San Suu Kyi, a peace activist who has been under house arrest since 1990.
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          On September 25, 2,000 people defied threats from the Union of Myanmar's junta and marched to Shwedagon Pagoda amid army trucks and warning of Brigadier-General Thura Myint Maung not to violate Buddhist "rules and regulations." The following morning, various prominent protesters were arrested and troops barricaded Shwedagon Pagoda and attacked the 700 people within. Despite this, 5,000 monks continued to protest in Yangon. At least four deaths were reported after security forces fired on the crowds in Yangon. The junta announced that ten people had died in the crackdown on 27 September 2007 but foreign diplomatic sources in Yangon said more than ten Buddhist monks and demonstrators were dead. Later a badly-beaten Buddhist monk's body was found in Yangon River. A photo was released on an Internet site run by a Norway-based group of exiled journalists. On September 27, security forces began raiding monasteries and arresting monks throughout the country. The security forces also fired on the nearly 50,000 people protesting in Yangon, killing nine people.


          Internet access within the nation has been suspended, reportedly in an attempt to dampen international awareness of the situation. It has also been reported that troops have been specifically targeting people with cameras. The junta's violent response to peaceful protests has prompted international condemnation and calls for an immediate halt to the violence. In particular, Japanese Prime Minister Yasuo Fukuda has demanded an explanation for the killing of Nagai. Ibrahim Gambari, the United Nations special envoy to Burma, has arrived in Naypyidaw and has met with junta leaders and Aung San Suu Kyi. Despite increasingly strong calls for peace, the junta continued to attack monks and raid monasteries through October 1.


          By October 2, 2007, thousands of monks were unaccounted for and their whereabouts unknown. Many monasteries are being patrolled by government troops. There are eyewitness accounts of injured protesters being burned alive by the military regime in a crematorium on the outskirts of Rangoon.


          On October 31, 2007 the monks started to protest again. 200 monks marched in Pakokku.


          On November 29, 2007 the Junta has shut down a Yangon monastery which served as a hospice for HIV/AIDS patients.


          The Burmese state media says that all but 91 of the nearly 3,000 arrested in the crackdown were released. The United Nations special envoy Ibrahim Gambari criticised the closing of the monastery, yet was assured that the crackdown would stop. He expects to return to Burma in December.


          


          Demographics
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          Burma has a population of about 55 million. Current population figures are rough estimates because the last partial census, conducted by the Ministry of Home and Religious Affairs under the control of the military junta, was taken in 1983. No trustworthy nationwide census has been taken in Burma since 1931. There are over 600,000 registered migrant workers from Burma in Thailand, and millions more work illegally. Burmese migrant workers account for 80% of Thailand's migrant workers. Burma has a population density of 75inhabitants per square kilometre (194/sqmi), one of the lowest in Southeast Asia. Refugee camps exist along Indian, Bangladeshi and Thai borders while several thousand are in Malaysia. Conservative estimates state that there are over 295,800 refugees from Burma, with the majority being Rohingya, Kayin, and Karenni.
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          Burma is home to four major linguistic families: Sino-Tibetan, Tai-Kadai, Austroasiatic, and Indo-European. Sino-Tibetan languages are most widely spoken. They include Burmese, Karen, Kachin, Chin, and Chinese. The primary Tai-Kadai language is Shan. Mon, Palaung, and Wa are the major Austroasiatic languages spoken in Burma. The two major Indo-European languages are Pali, the liturgical language of Theravada Buddhism, and English.


          According to the UNESCO Institute of Statistics, Burma's official literacy rate as of 2000 was 89.9%. Historically, Burma has had high literacy rates. To qualify for least developed country status by the UN in order to receive debt relief, Burma lowered its official literacy rate from 78.6% to 18.7% in 1987.


          Burma is ethnically diverse. The government recognizes 135 distinct ethnic groups. While it is extremely difficult to verify this statement, there are at least 108 different ethnolinguistic groups in Burma, consisting mainly of distinct Tibeto-Burman peoples, but with sizable populations of Daic, Hmong-Mien, and Austroasiatic (Mon-Khmer) peoples. The Bamar form an estimated 68% of the population. 10% of the population are Shan. The Kayin make up 7% of the population. The Rakhine people constitute 4% of the population. Overseas Chinese form approximately 3% of the population. Mon, who form 2% of the population, are ethno-linguistically related to the Khmer. Overseas Indians comprise 2%. The remainder are Kachin, Chin, Anglo-Indians and other ethnic minorities. Included in this group are the Anglo-Burmese. Once forming a large and influential community, the Anglo-Burmese left the country in steady streams from 1958 onwards, principally to Australia and the U.K.. Today, it is estimated that only 52,000 Anglo-Burmese remain in the country.


          89% of the country's population are Buddhist, according to a report on abc World News Tonight in May 2008.


          


          Culture
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          A diverse range of indigenous cultures exist in Burma, the majority culture is primarily Buddhist and Bamar. Bamar culture has been influenced by the cultures of neighbouring countries. This is manifested in its language, cuisine, music, dance and theatre. The arts, particularly literature, have historically been influenced by the local form of Theravada Buddhism. Considered the national epic of Burma, the Yama Zatdaw, an adaptation of Ramayana, has been influenced greatly by Thai, Mon, and Indian versions of the play. Buddhism is practiced along with nat worship which involves elaborate rituals to propitiate one from a pantheon of 37 nats.


          In a traditional village, the monastery is the centre of cultural life. Monks are venerated and supported by the lay people. A novitiation ceremony called shinbyu is the most important coming of age events for a boy when he enters the monastery for a short period of time. All boys of Buddhist family need to be a novice (beginner for Buddhism) before the age of twenty and to be a monk after the age of twenty. It is compulsory for all boys of Buddhism. The duration can be as little as one week. Girls have ear-piercing ceremonies ([image: Image:Nathwin.jpg]) at the same time. Burmese culture is most evident in villages where local festivals are held throughout the year, the most important being the pagoda festival. Many villages have a guardian nat, and superstition and taboos are commonplace.


          British colonial rule also introduced Western elements of culture to Burma. Burma's educational system is modelled after that of the United Kingdom. Colonial architectural influences are most evident in major cities such as Yangon. Many ethnic minorities, particularly the Karen in the southeast, and the Kachin and Chin who populate the north and northwest, practice Christianity.
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          Language


          Burmese, the mother tongue of the Bamar and official language of Burma, is related to Tibetan and to the Chinese languages. It is written in a script consisting of circular and semi-circular letters, which were adapted from the Mon script, which in turn was developed from a southern Indian script in the 700s. The earliest known inscriptions in the Burmese script date from the 1000s. It is also used to write Pali, the sacred language of Theravada Buddhism, as well as several ethnic minority languages, including Shan, several Karen dialects, and Kayah (Karenni), with the addition of specialised characters and diacritics for each language. The Burmese language incorporates widespread usage of honorifics and is age-oriented. Burmese society has traditionally stressed the importance of education. In villages, secular schooling often takes place in monasteries. Secondary and tertiary education take place at government schools.


          


          Religion


          Many religions are practiced in Burma and religious edifices and religious orders have been in existence for many years and religious festivals can be held on a grand scale. The Christian and Muslim populations do, however, face religious persecution and it is hard, if not impossible, for non-Buddhists to join the army or get government jobs, the main route to success in the country. Such persecution and targeting of civilians is particularly notable in Eastern Burma, where over 3000 villages have been destroyed in the past ten years.


          Eighty-nine percent of the population embraces Buddhism (mostly Theravada), but other religions can be practised freely. Four percent of the population practices Christianity; 4 percent, Islam; 1 percent, traditional animistic beliefs; and 2 percent follow other religions, including Mahayana Buddhism, Hinduism, Chinese religions and the Bah' religion. However, according to a U.S. State Departments 2006 international religious freedom report, official statistics underestimate the non-Buddhist population which could be as high as 30%. Muslim leaders estimated that approximately 20 percent of the population was Muslim.


          


          Education
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          The educational system of Burma is operated by the government Ministry of Education. Universities and professional institutes from upper Burma and lower Burma are run by two separate entities, the Department of Higher Education of Upper Burma and the Department of Higher Education of Lower Burma. Headquarters are based in Yangon and Mandalay respectively. The education system is based on the United Kingdom's system, due to nearly a century of British and Christian presences in Burma. Nearly all schools are government-operated, but there has been a recent increase in privately funded English language schools. Schooling is compulsory until the end of elementary school, probably about 9 years old, while the compulsory schooling age is 15 or 16 at international level.


          There are 101 universities, 12 institutes, 9 degree colleges and 24 colleges in Burma, a total of 146 higher education institutions.


          There are 10 Technical Training Schools, 23 nursing training schools, 1 sport academy and 20 midwifery schools.


          There are 2047 Basic Education High Schools, 2605 Basic Education Middle Schools, 29944 Basic Education Primary Schools and 5952 Post Primary Schools. 1692 multimedia classrooms exist within this system.


          There is one international school which is acknowledged by WASC and College Board - Yangon International Educare Centre( YIEC) in Yangon.
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              	Motto:"Ubumwe, Ibikorwa, Iterambere"( Kirundi)

              "Unit, Travail, Progrs"(French)

              "Unity, Work, Progress"1
            


            
              	Anthem: Burundi bwacu
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              	Capital

              (and largest city)

              	Bujumbura

            


            
              	Official languages

              	Kirundi, French
            


            
              	Demonym

              	Burundian
            


            
              	Government

              	Republic
            


            
              	-

              	President

              	Pierre Nkurunziza
            


            
              	Independence

              	from Belgium
            


            
              	-

              	Date

              	July 1, 1962
            


            
              	Area
            


            
              	-

              	Total

              	27,830km( 145th)

              10,745 sqmi
            


            
              	-

              	Water(%)

              	7.8%
            


            
              	Population
            


            
              	-

              	2005estimate

              	7,548,000( 94th)
            


            
              	-

              	1978census

              	3,589,434
            


            
              	-

              	Density

              	271/km( 43rd)

              533.8/sqmi
            


            
              	GDP( PPP)

              	2003estimate
            


            
              	-

              	Total

              	$4.517 billion( 142nd)
            


            
              	-

              	Per capita

              	$739( 163rd)
            


            
              	GDP (nominal)

              	2005estimate
            


            
              	-

              	Total

              	$799 million( 162nd)
            


            
              	-

              	Per capita

              	$90( 182nd)
            


            
              	Gini(1998)

              	42.4(medium)
            


            
              	HDI(2007)

              	▲ 0.413(low)( 167th)
            


            
              	Currency

              	Burundi franc (FBu) ( BIF)
            


            
              	Time zone

              	CAT ( UTC+2)
            


            
              	-

              	Summer( DST)

              	not observed( UTC+2)
            


            
              	Internet TLD

              	.bi
            


            
              	Calling code

              	+257
            


            
              	1

              	Before 1966, "Ganza Sabwa".
            


            
              	2

              	Estimate is based on regression; other PPP figures are extrapolated from the latest International Comparison Programme benchmark estimates.
            

          


          Burundi (pronounced [buˈɾundi]), officially the Republic of Burundi, is a small country in the Great Lakes region of Africa. It is bordered by Rwanda on the north, Tanzania on the south and east, and the Democratic Republic of the Congo on the west. Although the country is landlocked, much of its western border is adjacent to Lake Tanganyika. The country's modern name is derived from its Bantu language, Kirundi.


          Geographically isolated, facing population pressures and having sparse resources, Burundi has the lowest GDP per capita in the world, arguably making it the poorest country on the planet. One scientific study of 178 nations rated Burundi's population as having the lowest satisfaction with life of all.


          


          History


          The earliest inhabitants of the area were the pygmoid Twa. Followed by the Hutu who then co-habited in harmony for numerous years. The Tutsi were the last inhabitants of Burundi, yet they took over by a military regime and forced their monarchy unto the Hutus and Twas. The Tutsi set up a social pyramid where the Hutus and Twas were consistently oppressed.


          Burundi existed as an independent kingdom from the sixteenth century. In 1903, it became a German colony and passed to Belgium in World War I. It was part of the Belgian League of Nations mandate of Ruanda-Urundi in 1923, later a United Nations Trust Territory under Belgian administrative authority following World War II.


          The origins of Burundi monarchy are veiled in myth. According to some legends, Ntare Rushatsi, founder of the original dynasty, came to Burundi from Rwanda in seventeenth century; other, more reliable sources, suggest that Ntare came from Buha, in the south-east, and laid the foundation for his kingdom in the Nkoma region.


          Until the downfall of the monarchy in 1966, kingship remained one of the last links that bound Burundi with its past. Only Tutsis were recognized as equal humans and could be Kings. The Hutus and Twas were oppressed servants at the Tutsi dictatorship.


          From independence in 1962, until the elections of 1993, Burundi was controlled by a series of Tutsi military dictators. These years saw extensive ethnic violence perpetrated by Tutsis militia in power against innocent civilians, mainly Hutu . In 1972, 1988, and 1993, the Hutu were victims of genocides at the hands of Tutsi extremists who maintained all the political and economic power in the country. In 1972, 500,000 Hutus were killed by Tutsi extremists. In 1993 Burundi held its first democratic presidential elections which were won by the Hutu-dominated Front for Democracy in Burundi (FRODEBU). FRODEBU leader Melchior Ndadaye became Burundi's first elected President and also Hutu President. But a few months later he was assassinated by a group of Tutsi army officers. The killing was a pretense for the Tutsi army to start a new genocide against the Hutu. Tutsi extremists massacred thousands of Hutu civilians. Years of instability followed , and unelected dictator Pierre Buyoya took power in a coup. In August 2000, a peace deal was agreed by most of Burundi's political groups. Unfortunately, it made no distinction between political parties and genocidal forces, as both were allowed to play a role in the national institutions. The deal laid out a timetable for the restoration of democracy. After several more years of genocide against the Hutu, a cease-fire was signed in 2003 between the government and the largest Hutu rebel group, CNDD-FDD. In April of that year, FRODEBU leader Domitien Ndayizeye had replaced Buyoya as President.


          As of today, the Tutsi, consisting of only 14% of the population, still control a majority of the elite business positions in Burundi. The majority of Bank Managers and University Presidents are still Tutsi. The current President, H.E. Nkurunziza, has forgiven the Tutsis for the genocides they perpetrated against the Hutu.


          


          Politics
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          The politics of Burundi take place in a framework of a transitional presidential representative democratic republic, whereby the President of Burundi is both head of state and head of government, and of a multi-party system. Executive power is exercised by the government. Legislative power is vested in both the government and the two chambers of parliament, the Senate and the National Assembly. The President has officially called a cease-fire between the two warring parties in the civil war.


          Decades of ethnic violence makes the achievement of political and social harmony difficult, as is evident in the reports of seminars of ministers of religion and teachers on the prospects for a 'nonkilling society'


          


          Provinces, communes, and collines
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          Burundi is divided into 17 provinces, 117 communes, and 2,638 collines.


          The provinces are:


          
            
              	
                
                  	Bubanza


                  	Bujumbura Mairie


                  	Bujumbura Rural


                  	Bururi


                  	Cankuzo


                  	Cibitoke


                  	Gitega


                  	Karuzi


                  	Kayanza

                

              

              	
                
                  	Kirundo


                  	Makamba


                  	Muramvya


                  	Muyinga


                  	Mwaro


                  	Ngozi


                  	Rutana


                  	Ruyigi
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          Burundi is a landlocked country with an equatorial climate. Called "The heart of Africa" it lies on a rolling plateau, with Lake Tanganyika in its south west corner. The average elevation of the central plateau is 5,600 feet (1,700 m), with lower elevations at the borders. The highest peak, Mount Karonje, at 9,055feet (2,760m) , lies to the southeast of the capital, Bujumbura. The southeastern and southern borders are at roughly 4,500 feet (1,370m). A strip of land along the Ruzizi River, north of Lake Tanganyika, is the only area below 3,000 feet (915m): this area forms part of the Albertine Rift, the western extension of the Great Rift Valley.


          The land is mostly agricultural or pasture, the creation of which has led to deforestation, soil erosion and habitat loss. Deforestation of the entire country is almost complete due to overpopulation, with a mere 230 square miles (600 km) remaining and an ongoing loss of about nine percent per annum. There are two national parks, Kibira National Park to the northwest (a small region of montane rainforest, adjacent to Nyungwe Forest National Park in Rwanda), Rurubu National Park to the north east (along the Rurubu River, also known as Ruvubu or Ruvuvu).


          The farthest headstream of the Nile is in Burundi. Although Lake Victoria is commonly considered to be the source of the Nile, the Kagera River flows for 429 miles (690km) before reaching Lake Victoria. The source of the Ruvyironza River, an upper branch of the Kagera River, is at Mount Kikizi in Burundi.


          


          Economy


          Burundi's largest industry is agriculture, which accounted for 58% of GDP in 1997. Coffee is the nation's biggest revenue earner with 78% of all exported goods. Other agriculture products include cotton, tea, maize, sorghum, sweet potatoes, bananas (of which Burundi is one of the world's ten largest producers), manioc (tapioca); beef, milk, and hides. Besides agriculture, other industries include light consumer goods such as blankets, shoes, soap; assembly of imported components; public works construction; food processing. The currency is the Burundian franc (BIF).


          Burundi is the poorest country in the world, in terms of GDP per capita: US$90 as of 2007. The economy is supported by foreign aid from Western Europe and other parts of the world. In 2000 this amount reached US$92.7 million. 68% of the population lived below the poverty line in 2002. The country's estimated gross domestic product (GDP) was US$700 million in 2001. According to the World Food Programme, the majority of children aged under 5 (56.8%) suffer from chronic malnutrition.


          


          Demographics


          As of July 2006, Burundi was projected to have an estimated population of 8,090,068, approximately half of whom are aged 14 or less. This estimate explicitly takes into account the effects of AIDS, which has a significant effect on the demographics of the country. Roughly 85% of the population are of Hutu ethnic origin; most of the remaining population are Tutsi, with a minority of Twa (Pygmy), and a few thousand Europeans and South Asians. The population density of around 315 people per square kilometre (753/sqmi) is the second highest in Sub-Saharan Africa, behind only Rwanda. The Twa are thought to be the original inhabitants of the area, with Hutu and then Tutsi settlers arriving in the 1300s and 1400s respectively.


          The largest religion is Roman Catholicism (62%), followed by indigenous beliefs (23%) and a minority of Protestants (5%) and Muslims (10%). However, The Anglican Church of Burundi claims over 10% of the population as members and recent reports indicate the Christian population may be as high as 90% with most of the remainder being Muslim. . Care should therefore be taken with these statistics.


          The official languages are Kirundi and French, although Swahili is spoken along the eastern border.
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          The Bushbuck (Tragelaphus scriptus) is an antelope that is found in forest and woodland throughout Sub-Saharan Africa. Also called "bush antelope", this is used occasionally for any relativers with which it shares its habitat.


          


          Description


          Bushbuck live in habitat including rain forests, montane forests, forest-savanna mosaics and bush savannas. Bushbuck stand about 90 centimetres at the shoulder and weigh from 30 to 80 kilograms (depending on sex). Bushbuck have a light brown coat, with up to seven white stripes and white splotches on the sides. The white patches are usually geometrically shaped and on the most mobile parts of their body such as the ears, chin, tail, legs and neck. The muzzle is also white and horns are found only on the males and they can reach over half a metre with only one twist. At 10 months old, young males sprout horns that are particularly twisted and at maturity form the first loop of a spiral.


          Bushbuck eat mainly browse but supplement their diet with any other plant matter they can reach. Bushbuck are active around 24 hours a day but tend to be nocturnal near human habitations. Bushbuck tend to be solitary, though some live in pairs.


          All bushbucks live within a "home" area they will not normally leave this area, which is usually around 50,000 square metres on the savannah and much larger in the forest. These areas usually overlap other bushbuck home areas. Bushbucks are basically solitary animals and the mature males go out of their way to stay away from each other. Usually bushbuck are most active during early morning and part of the night, therefore are almost entirely nocturnal in areas where they are unlikely to be disturbed.
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          The Bushpig (Potamochoerus larvatus) is a very hairy member of the pig family that lives in forest thickets, riverine vegetation and reedbeds close to water in Africa. They are mainly nocturnal and are seldom seen during the day. The Southern Bush Pig subspecies, Potamochoerus larvatus koirpotamus ranges from Ethiopia to Angola and south eastern Africa and is classed as vulnerable.


          Bushpigs range in size from 60 to 85cm (24  33 in.) at the shoulder and 46 to 82kg (101-180 lbs) in weight. They resemble the domestic pig and are identified by the blunt, muscular snout, small eyes, and pointed, tufted ears. Their colour varies from reddish-brown to dark brown and becomes darker with age. Both sexes have a lighter coloured mane which bristles when the animal becomes agitated. The upper parts of the face and ears are also lighter in colour. Sharp tusks are not very long and are not conspicuous. Unlike the Warthog, the Bushpig runs with its tail down. Males are normally larger than females.


          The Bushpig should not be confused with the Red River Hog, Potamochoerus porcus.


          Bushpigs are quite social animals and are found in sounders of up to 12 members. A typical group will consist of a dominant male and a dominant female, with other females and juveniles accounting for the rest. Litters of 3-4 young are born in summer after a gestation period of  4 months. Bushpigs can be very aggressive, especially when they have young.


          They are Omnivorous and their diet could include roots, crops, carrion, as well as newborn lambs. They grunt softly while foraging and make a long, resonant growl as an alarm call.


          Still distributed over a relatively wide natural range, the bushpig occurs from Somalia to eastern and southern former Zaire and southwards to Cape Province and Natal in South Africa (Oliver, 1993), having probably been introduced on Madagascar, Comoro and Mayotte Islands (Wilson & Reeder, 1993).


          


          Other uses


          Bushpig is also a derogatory term, used in Australia, to describe an uncouth or unattractive woman.


          
            Retrieved from " http://en.wikipedia.org/wiki/Bushpig"
          


          

        

      

    


    


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

  


  
    
      
        

        Business


        
          

          In economics, a business (also called firm or enterprise) is a legally recognized organizational entity designed to provide goods and/or services to consumers or corporate entities such as governments, charities or other businesses. Businesses are predominant in capitalist economies, most being privately owned and formed to earn profit to increase the wealth of owners. The owners and operators of a business have as one of their main objectives the receipt or generation of a financial return in exchange for work and acceptance of risk. Notable exceptions include cooperative businesses and state-owned enterprises. Socialistic systems involve either government, public, or worker ownership of most sizable businesses.


          The etymology of "business" relates to the state of being busy either as an individual or society as a whole, doing commercially viable and profitable work. The term "business" has at least three usages, depending on the scope  the singular usage (above) to mean a particular company or corporation, the generalized usage to refer to a particular market sector, such as "the music business" and compound forms such as agribusiness, or the broadest meaning to include all activity by the community of suppliers of goods and services. However, the exact definition of business, like much else in the philosophy of business, is a matter of debate.


          Business Studies, the study of the management of individuals to maintain collective productivity in order to accomplish particular creative and productive goals (usually to generate profit), is taught as an academic subject in many schools.


          


          Basic forms of ownership


          Although forms of business ownership vary by jurisdiction, there are several common forms:


          
            	Sole proprietorship: A sole proprietorship is a business owned by one person. The owner may operate on his or her own or may employ others. The owner of the business has total and unlimited personal liability of the debts incurred by the business.

          


          
            	Partnership: A partnership is a form of business in which two or more people operate for the common goal of making profit. Each partner has total and unlimited personal liability of the debts incurred by the partnership. There are three typical classifications of partnerships: general partnerships, limited partnerships, and limited liability partnerships.

          


          
            	Corporation: A business corporation is a for-profit, limited liability entity that has a separate legal personality from its members. A corporation is owned by multiple shareholders and is overseen by a board of directors, which hires the business's managerial staff.

          


          
            	Cooperative: Often referred to as a "co-op business" or "co-op", a cooperative is a for-profit, limited liability entity that differs from a corporation in that it has members, as opposed to shareholders, who share decision-making authority. Cooperatives are typically classified as either consumer cooperatives or worker cooperatives. Cooperatives are fundamental to the ideology of economic democracy.

          


          For a country-by-country listing of legally recognized business forms, see Types of business entity.


          


          Classifications
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          There are many types of businesses, and, as a result, businesses are classified in many ways. One of the most common focuses on the primary profit-generating activities of a business:


          
            	Manufacturers produce products, from raw materials or component parts, which they then sell at a profit. Companies that make physical goods, such as cars or pipes, are considered manufacturers.


            	Service businesses offer intangible goods or services and typically generate a profit by charging for labor or other services provided to government, other businesses or consumers. Organizations ranging from house decorators to consulting firms to restaurants and even to entertainers are types of service businesses.


            	Retailers and Distributors act as middle-men in getting goods produced by manufacturers to the intended consumer, generating a profit as a result of providing sales or distribution services. Most consumer-oriented stores and catalogue companies are distributors or retailers. See also: Franchising


            	Agriculture and mining businesses are concerned with the production of raw material, such as plants or minerals.


            	Financial businesses include banks and other companies that generate profit through investment and management of capital.


            	Information businesses generate profits primarily from the resale of intellectual property and include movie studios, publishers and packaged software companies.


            	Utilities produce public services, such as heat, electricity, or sewage treatment, and are usually government chartered.


            	Real estate businesses generate profit from the selling, renting, and development of properties, homes, and buildings.


            	Transportation businesses deliver goods and individuals from location to location, generating a profit on the transportation costs

          


          There are many other divisions and subdivisions of businesses. The authoritative list of business types for North America is generally considered to be the North American Industry Classification System, or NAICS. The equivalent European Union list is the NACE.


          


          Organization


          Most businesses must accomplish similar functions regardless of size, legal structure or industry. These functions are often organized into departments. Common departments include (but are not limited to):


          
            	Accounting


            	Typically responsible for financial reporting, financial controls and the raising of the capital necessary to run the business.


            	Human Resources


            	Typically responsible for hiring, firing, payroll, benefits, etc.


            	Marketing and sales


            	
              responsible for selling the business' goods or services to the customer and for managing the relationships with the customer

              
                	
                  
                    	Marketing


                    	Typically responsible for promoting interest in, and generating demand for, the business' products or services, and positioning them within the market


                    	Sales


                    	finding likely purchasers and obtaining their agreement (known as a contract) to buy the business' products or services

                  

                

              

            

          


          
            	Operations


            	
              makes the product or delivers the service

              
                	
                  
                    	Production


                    	produces the raw materials into the delivered goods, if they require processing


                    	Customer service


                    	supports customers who need help with the goods or services

                  

                

              

            

          


          
            	Procurement


            	
              responsible for acquiring the goods and services necessary for the business. Sometimes organized as:

              
                	
                  
                    	Strategic sourcing


                    	determines the business' needs and plans for acquiring the necessary raw materials and services for the business


                    	Purchasing


                    	processes the purchase orders and related transactions

                  

                

              

            

          


          
            	Research and Development


            	tests to create new products and to determine their viability (e.g. pilot plants)


            	Information Technology


            	manages the business' computer and data assets


            	Communications/Public Relations


            	responsible for communicating to the outside world


            	Administration


            	provides administrative support to the other departments (such as typing, filing, etc.)


            	Internal Audit


            	an independent control function typically accountable to the Board of Directors for reporting on the proper functioning of the other departments

          


          Management is sometimes listed as a "department" but typically refers to the top level of leadership within the business regardless of their functional role.


          


          Management


          The study of the efficient and effective operation of a business is called management. The main branches of management are financial management, marketing management, human resource management, strategic management, production management, service management, information technology management, and business intelligence.


          


          Government regulation
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          Most legal jurisdictions specify the forms of ownership that a business can take, creating a body of commercial law for each type.


          


          Organizing a business


          The major factors affecting how a business is organized are usually:


          
            	The size and scope of the business, and its anticipated management and ownership. Generally a smaller business is more flexible, while larger businesses, or those with wider ownership or more formal structures, will usually tend to be organized as partnerships or (more commonly) corporations. In addition a business which wishes to raise money on a stock market or to be owned by a wide range of people will often be required to adopt a specific legal form to do so.


            	The sector and country. Private profit making businesses are different from government owned bodies. In some countries, certain businesses are legally obliged to be organized certain ways.


            	Limited liability. Corporations, limited liability partnerships, and other specific types of business organizations protect their owners from business failure by doing business under a separate legal entity with certain legal protections. In contrast, unincorporated businesses or persons working on their own are usually not so protected.


            	Tax advantages. Different structures are treated differently in tax law, and may have advantages for this reason.


            	Disclosure and compliance requirements. Different business structures may be required to make more or less information public (or reported to relevant authorities), and may be bound to comply with different rules and regulations.

          


          Many businesses are operated through a separate entity such as a corporation, limited partnership or limited liability company. Most legal jurisdictions allow people to organize such an entity by filing certain charter documents with the relevant Secretary of State or equivalent and complying with certain other ongoing obligations. The relationships and legal rights of shareholders, limited partners, or members are governed partly by the charter documents and partly by the law of the jurisdiction where the entity is organized. Generally speaking, shareholders in a corporation, limited partners in a limited partnership, and members in a limited liability company are shielded from personal liability for the debts and obligations of the entity, which is legally treated as a separate "person." This means that unless there is misconduct, the owner's own possessions are strongly protected in law, if the business does not succeed.


          Where two or more individuals own a business together but have failed to organize a more specialized form of vehicle, they will be treated as a general partnership. The terms of a partnership are partly governed by a partnership agreement if one is created, and partly by the law of the jurisdiction where the partnership is located. No paperwork or filing is necessary to create a partnership, and without an agreement, the relationships and legal rights of the partners will be entirely governed by the law of the jurisdiction where the partnership is located.


          A single person who owns and runs a business is commonly known as a sole proprietor, whether he or she owns it directly or through a formally organized entity.


          A few relevant factors to consider in deciding how to operate a business include:


          
            	General partners in a partnership (other than a limited liability partnership), plus anyone who personally owns and operates a business without creating a separate legal entity, are personally liable for the debts and obligations of the business.


            	Generally, corporations are required to pay tax just like "real" people. In some tax systems, this can give rise to so-called double taxation, because first the corporation pays tax on the profit, and then when the corporation distributes its profits to its owners, individuals have to include dividends in their income when they complete their personal tax returns, at which point a second layer of income tax is imposed.


            	In most countries, there are laws which treat small corporations differently than large ones. They may be exempt from certain legal filing requirements or labor laws, have simplified procedures in specialized areas, and have simplified, advantageous, or slightly different tax treatment.


            	In order to "go public" (sometimes called IPO) -- which basically means to allow a part of the business to be owned by a wider range of investors or the public in general -- you must organize a separate entity, which is usually required to comply with a tighter set of laws and procedures. Most public entities are corporations that have sold shares, but increasingly there are also public LLCs that sell units (sometimes also called shares), and other more exotic entities as well (for example, REITs in the USA, Unit Trusts in the UK). However, you cannot take a general partnership "public."

          


          


          Commercial law


          Most commercial transactions are governed by a very detailed and well-established body of rules that have evolved over a very long period of time, it being the case that governing trade and commerce was a strong driving force in the creation of law and courts in Western civilization.


          As for other laws that regulate or impact businesses, in many countries it is all but impossible to chronicle them all in a single reference source. There are laws governing treatment of labor and generally relations with employees, safety and protection issues ( OSHA or Health and Safety), anti-discrimination laws (age, gender, disabilities, race, and in some jurisdictions, sexual orientation), minimum wage laws, union laws, workers compensation laws, and annual vacation or working hours time.


          In some specialized businesses, there may also be licenses required, either due to special laws that govern entry into certain trades, occupations or professions, which may require special education, or by local governments who just want your money. Professions that require special licenses run the gamut from law and medicine to flying airplanes to selling liquor to radio broadcasting to selling investment securities to selling used cars to roofing. Local jurisdictions may also require special licenses and taxes just to operate a business without regard to the type of business involved.


          Some businesses are subject to ongoing special regulation. These industries include, for example, public utilities, investment securities, banking, insurance, broadcasting, aviation, and health care providers. Environmental regulations are also very complex and can impact many kinds of businesses in unexpected ways.


          


          Capital


          When businesses need to raise money (called 'capital'), more laws come into play. A highly complex set of laws and regulations govern the offer and sale of investment securities (the means of raising money) in most Western countries. These regulations can require disclosure of a lot of specific financial and other information about the business and give buyers certain remedies. Because "securities" is a very broad term, most investment transactions will be potentially subject to these laws, unless a special exemption is available.


          Capital may be raised through private means, by public offer (IPO) on a stock exchange, or in many other ways. Major stock exchanges include the New York Stock Exchange and Nasdaq (USA), the London Stock Exchange (UK), the Tokyo Stock Exchange (Japan), and so on. Most countries with capital markets have at least one.


          Business that have gone "public" are subject to extremely detailed and complicated regulation about their internal governance (such as how executive officers' compensation is determined) and when and how information is disclosed to the public and their shareholders. In the United States, these regulations are primarily implemented and enforced by the United States Securities and Exchange Commission (SEC). Other Western nations have comparable regulatory bodies.


          As noted at the beginning, it is impossible to enumerate all of the types of laws and regulations that impact on business today. In fact, these laws have become so numerous and complex, that no business lawyer can learn them all, forcing increasing specialization among corporate attorneys. It is not unheard of for teams of 5 to 10 attorneys to be required to handle certain kinds of corporate transactions, due to the sprawling nature of modern regulation. Commercial law spans general corporate law, employment and labor law, healthcare law, securities law, M&A law (who specialize in acquisitions), tax law, ERISA law (ERISA in the United States governs employee benefit plans), food and drug regulatory law, intellectual property law (specializing in copyrights, patents, trademarks and such), telecommunications law, and more.


          In Thailand, for example, it is necessary to register a particular amount of capital for each employee, and pay a fee to the government for the amount of capital registered. There is no legal requirement to prove that this capital actually exists, the only requirement is to pay the fee. Overall, processes like this are detrimental to the development and GDP of a country, but often exist in "feudal" developing countries.


          


          Intellectual property


          Businesses often have important " intellectual property" that needs protection from competitors in order for the company to stay profitable. This could require patents or copyrights or preservation of trade secrets. Most businesses have names, logos and similar branding techniques that could benefit from trademarking. Patents and copyrights in the United States are largely governed by federal law, while trade secrets and trademarking are mostly a matter of state law. Because of the nature of intellectual property, a business needs protection in every jurisdiction in which they are concerned about competitors. Many countries are signatories to international treaties concerning intellectual property, and thus companies registered in these countries are subject to national laws bound by these treaties.


          


          Exit plans


          Businesses can be bought and sold. Business owners often refer to their plan of disposing of the business as an "exit plan." Common exit plans include IPOs, MBOs and mergers with other businesses.
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          Butter is a dairy product made by churning fresh or fermented cream or milk. It is used as a spread and a condiment, as well as in cooking applications such as baking, sauce making, and frying. Butter consists of butterfat, water and milk proteins.


          Most usually made from cows' milk, butter can also be manufactured from that of other mammals, including sheep, goats, buffalo, and yaks. Salt, flavorings and preservatives are sometimes added to butter. Rendering butter produces clarified butter or ghee, which is almost entirely butterfat. Butter remains a solid when refrigerated, but softens to a spreadable consistency at room temperature, and melts to a thin liquid consistency at 3235C (9095F).


          The density of butter is 911kg/ m3 (1535.5 lb/ yd3). It generally has a pale yellow color, but varies from deep yellow to nearly white. Its colour is dependent on the animal's feed and is commonly manipulated with food colorings in the commercial manufacturing process, most commonly annatto or carotene.


          


          Etymology


          The word butter derives (via Germanic languages) from the Latin butyrum, which is borrowed from the Greek boutyron. This may have been a construction meaning "cow-cheese" (bous "ox, cow" + tyros "cheese"), or the word may have been borrowed from another language, possibly Scythian. The root word persists in the name butyric acid, a compound found in rancid butter and dairy products such as Parmesan cheese.


          The word is also commonly used to describe products made from pured nuts or peanuts, such as peanut butter. It is often applied to fruit products such as apple butter. Other fats solid at room temperature are also known as "butters"; examples include cocoa butter and shea butter. In general use, the term "butter", when unqualified by other descriptors, almost always refers to the dairy product.


          


          Production
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          Unhomogenized milk and cream contain butterfat in microscopic globules. These globules are surrounded by membranes made of phospholipids (fatty acid emulsifiers) and proteins, which prevent the fat in milk from pooling together into a single mass. Butter is produced by agitating cream, which damages these membranes and allows the milk fats to conjoin, separating from the other parts of the cream. Variations in the production method will create butters with different consistencies, mostly due to the butterfat composition in the finished product. Butter contains fat in three separate forms: free butterfat, butterfat crystals, and undamaged fat globules. In the finished product, different proportions of these forms result in different consistencies within the butter; butters with many crystals are harder than butters dominated by free fats.
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          Churning produces small butter grains floating in the water-based portion of the cream. This watery liquid is called buttermilkalthough the buttermilk most common today is instead a directly fermented skimmed milk. The buttermilk is drained off; sometimes more buttermilk is removed by rinsing the grains with water. Then the grains are "worked": pressed and kneaded together. When prepared manually, this is done using wooden boards called scotch hands. This consolidates the butter into a solid mass and breaks up embedded pockets of buttermilk or water into tiny droplets.


          Commercial butter is about 80% butterfat and 15% water; traditionally-made butter may have as little as 65% fat and 30% water. Butterfat consists of many moderate-sized, saturated hydrocarbon chain fatty acids. It is a triglyceride, an ester derived from glycerol and three fatty acid groups. Butter becomes rancid when these chains break down into smaller components, like butyric acid and diacetyl. The density of butter is 0.911 g/ cm3 (527 oz/ in3), about the same as ice.



          


          Types
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          Before modern factory butter making, cream was usually collected from several milkings and was therefore several days old and somewhat fermented by the time it was made into butter. Butter made from a fermented cream is known as cultured butter. During fermentation, the cream naturally sours as bacteria convert milk sugars into lactic acid. The fermentation process produces additional aroma compounds, including diacetyl, which makes for a fuller-flavored and more "buttery" tasting product. Today, cultured butter is usually made from pasteurized cream whose fermentation is produced by the introduction of Lactococcus and Leuconostoc bacteria.


          Another method for producing cultured butter, developed in the early 1970s, is to produce butter from fresh cream and then incorporate bacterial cultures and lactic acid. Using this method, the cultured butter flavor grows as the butter is aged in cold storage. For manufacturers, this method is more efficient since aging the cream used to make butter takes significantly more space than simply storing the finished butter product. A method to make an artificial simulation of cultured butter is to add lactic acid and flavor compounds directly to the fresh-cream butter; while this more efficient process is claimed to simulate the taste of cultured butter, the product produced is not cultured but is instead flavored.
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          Dairy products are often pasteurized during production to kill pathogenic bacteria and other microbes. Butter made from pasteurized fresh cream is called sweet cream butter. Production of sweet cream butter first became common in the 19th century, with the development of refrigeration and the mechanical cream separator. Butter made from fresh or cultured unpasteurized cream is called raw cream butter. Raw cream butter has a "cleaner" cream flavor, without the cooked-milk notes that pasteurization introduces.


          Throughout Continental Europe, cultured butter is preferred, while sweet cream butter dominates in the United States and the United Kingdom. Therefore, cultured butter is sometimes labeled European-style butter in the United States. Commercial raw cream butter is virtually unheard-of in the United States. Raw cream butter is generally only found made at home by consumers who have purchased raw whole milk directly from dairy farmers, skimmed the cream themselves, and made butter with it. It is rare in Europe as well.


          Several spreadable butters have been developed; these remain softer at colder temperatures and are therefore easier to use directly out of refrigeration. Some modify the makeup of the butter's fat through chemical manipulation of the finished product, some through manipulation of the cattle's feed, and some by incorporating vegetable oils into the butter. Whipped butter, another product designed to be more spreadable, is aerated via the incorporation of nitrogen gasnormal air is not used, because doing so would encourage oxidation and rancidity.
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          All categories of butter are sold either in salted and unsalted forms. Either granular salt or a strong brine are added to salted butter during processing. Regions that favour sweet cream butter tend to prefer salted butter, possibly as a result of the more bland taste of uncultured butter. In addition to the enhanced flavor, the addition of salt acts as a preservative.


          The amount of butterfat in the finished product is a vital aspect of production. In the United States, products sold as "butter" are required to contain a minimum of 80% butterfat; in practice most American butters contain only slightly more than that, averaging around 81% butterfat. European butters generally have a higher ratio, which may extend up to 85%.


          Clarified butter is butter with almost all of its water and milk solids removed, leaving almost-pure butterfat. Clarified butter is made by heating butter to its melting point and then allowing it to cool off; after settling, the remaining components separate by density. At the top, whey proteins form a skin which is removed, and the resulting butterfat is then poured off from the mixture of water and casein proteins that settle to the bottom.


          Ghee is clarified butter which is brought to higher temperatures of around 120C (250F) once the water has cooked off, allowing the milk solids to brown. This process flavours the ghee, and also produces antioxidants which help protect it longer from rancidity. Because of this, ghee can keep for six to eight months under normal conditions.


          


          History
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          Since even accidental agitation can form butter from cream, it is likely that its invention dates from the earliest days of dairying, perhaps in the Mesopotamian area between 9000 and 8000 BCE. The earliest butter would have been from sheep or goat's milk; cattle are not thought to have been domesticated for another thousand years. An ancient method of butter making, still used today in parts of Africa and the Near East, involves a goat skin half filled with milk, and inflated with air before being sealed. The skin is then hung with ropes on a tripod of sticks, and rocked until the movement leads to the formation of butter.


          Butter was known in the classical Mediterranean civilizations, but it does not seem to have been a common food. In the Mediterranean climate, unclarified butter spoils quickly unlike cheese it is not a practical method of preserving the nutrients of milk. The ancient Greeks and Romans seemed to have considered butter a food fit more for the northern barbarians. A play by the Greek comic poet Anaxandrides refers to Thracians as boutyrophagoi; "butter-eaters". In Natural History, Pliny the Elder calls butter "the most delicate of food among barbarous nations", and goes on to describe its medicinal properties. Later, the physician Galen also described butter as a medicinal agent only.


          Historian and linguist Andrew Dalby says that most references to butter in ancient Near Eastern texts should more correctly be translated as ghee. Ghee is mentioned in the Periplus of the Erythraean Sea as a typical trade article around the 1st century CE Arabian Sea, and Roman geographer Strabo describes it as a commodity of Arabia and Sudan. In India, ghee has been a symbol of purity and an offering to the godsespecially Agni, the Hindu god of firefor more than 3000 years; references to ghee's sacred nature appear numerous times in the Rig Veda, circa 15001200BCE. The tale of the child Krishna stealing butter remains a popular children's story in India today. Since India's prehistory, ghee has been both a staple food and used for ceremonial purposes such as fueling holy lamps and funeral pyres.


          


          Middle ages
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              Woman churning butter; Compost et Kalendrier des Bergres, Paris, 1499.
            

          


          The cooler climates of northern Europe allowed butter to be stored for a longer period before it spoiled. Scandinavia has the oldest tradition in Europe of butter export trade, dating at least to the 12th century. After the fall of Rome and through much of the Middle Ages, butter was a common food across most of Europe, but one with a low reputation, and was consumed principally by peasants. Butter slowly became more accepted by the upper class, notabally when the early 16th century Roman Catholic Church allowed its consumption during Lent. Bread and butter became common fare among the middle class and the English, in particular, gained a reputation for their liberal use of melted butter as a sauce with meat and vegetables.


          In antiquity, Butter was used for fuel in lamps as a substitute for oil. The Butter Tower of Rouen Cathedral was erected in the early 16th century, when Archbishop Georges d'Amboise, Oil was scarce at the time, authorised the burning of butter instead of oil during Lent.


          Across northern Europe, butter was sometimes treated in a manner unheard-of today: it was packed into barrels ( firkins) and buried in peat bogs, perhaps for years. Such "bog butter" would develop a strong flavor as it aged, but remain edible, in large part because of the unique cool, airless, antiseptic and acidic environment of a peat bog. Firkins of such buried butter are a common archaeological find in Ireland; the Irish National Museum has some containing "a grayish cheese-like substance, partially hardened, not much like butter, and quite free from putrefaction." The practice was most common in Ireland in the 11th14th centuries; it ended entirely before the 19th century.


          


          Industrialization


          Like Ireland, France became well-known for its butter, particularly in Normandy and Brittany. By the 1860s, butter had become so in demand in France that Emperor Napoleon III offered prize money for an inexpensive substitute to supplement France's inadequate butter supplies. A French chemist claimed the prize with the invention of margarine in 1869. The first margarine was beef tallow flavored with milk and worked like butter; vegetable margarines followed after the development of hydrogenated oils around 1900.
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              Gustaf de Laval's centrifugal cream separator sped the butter-making process.
            

          


          Until the 19th century, the vast majority of butter was made by hand, on farms. The first butter factories appeared in the United States in the early 1860s, after the successful introduction of cheese factories a decade earlier. In the late 1870s, the centrifugal cream separator was introduced, marketed most successfully by Swedish engineer Carl Gustaf Patrik de Laval. This dramatically sped up the butter-making process by eliminating the slow step of letting cream naturally rise to the top of milk. Initially, whole milk was shipped to the butter factories, and the cream separation took place there. Soon, though, cream-separation technology became small and inexpensive enough to introduce an additional efficiency: the separation was accomplished on the farm, and the cream alone shipped to the factory. By 1900, more than half the butter produced in the United States was factory made; Europe followed suit shortly after.


          In 1920, Otto Hunziker authored The Butter Industry, Prepared for Factory, School and Laboratory, a well-known text in the industry that enjoyed at least three editions (1920, 1927, 1940). As part of the efforts of the American Dairy Science Association, Professor Hunziker and others published articles regarding: causes of tallowiness (an odour defect, distinct from rancidity, a taste defect); mottles (an aesthetic issue related to uneven colour); introduced salts; the impact of creamery metals and liquids; and acidity measurement. These and other ADSA publications helped standardize practices in the U.S. and internationally.


          Per capita butter consumption declined in most western nations during the 20th century, in large part because of the rising popularity of margarine, which is less expensive and, until recent years, was perceived as being healthier. In the United States, margarine consumption overtook butter during the 1950s and it is still the case today that more margarine than butter is eaten in the U.S. and most other nations that track such data.


          


          Shape of butter sticks
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              Western-pack shape butter
            

          


          In the United States, butter sticks are usually produced and sold in 4- ounce sticks, wrapped in wax paper and sold four to a carton. This practice is believed to have originated in 1907 when Swift and Company began packaging butter in this manner for mass distribution.


          Due to historical variances in butter printers, these sticks are commonly produced in two differing shapes:


          
            	The dominant shape east of the Rocky Mountains is the Elgin, or Eastern-pack shape. This shape was originally developed by the Elgin Butter Tub Company, founded in 1882 in Elgin, Illinois, and Rock Falls, Illinois. The sticks are 4 inches long and 1 inches (121 mm  32 mm) wide, and are usually sold in somewhat cubical boxes stacked two by two. Among the early butter printers to use this shape was the Elgin Butter Cutter.

          


          
            	West of the Rocky Mountains, butter printers standardized on a different shape that is now referred to as the Western-pack shape. These butter sticks are 3 inches long and 1 inches wide (80 mm  38 mm) and are typically sold packed side-by-side in a rectangular container.

          


          Both sticks contain the same amount of butter, although most butter dishes are designed for Elgin-style butter sticks.


          The stick's wrapper is usually marked off as eight tablespoons (120ml/4.2imp floz/4.1US floz); the actual volume of one stick is approximately nine tablespoons (130ml/4.6imp floz/4.4US floz).


          


          Worldwide
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          India produces and consumes more butter than any other nation, and allocates almost half of its annual milk pool to butter production. In 1997, India produced 1,470,000 metric tons (1,620,000 short tons) of butter, most of which was consumed domestically. Second in production was the United States (522,000MT/575,000 short tons), followed by France (466,000MT/514,000 short tons), Germany (442,000MT/487,000 short tons), and New Zealand (307,000MT/338,000 short tons). In terms of consumption, Germany was second after India, using 578,000metric tons (637,000 short tons) of butter in 1997, followed by France (528,000MT/582,000 short tons), Russia (514,000MT/567,000 short tons), and the United States (505,000MT/557,000 short tons). New Zealand, Australia, and the Ukraine are among the few nations that export a significant percentage of the butter they produce.


          Different varieties are found around the world. Smen is a spiced Moroccan clarified butter, buried in the ground and aged for months or years. Yak butter is important in Tibet; tsampa, barley flour mixed with yak butter, is a staple food. Butter tea is consumed in the Himalayan regions of Tibet, Bhutan, Nepal and India. It consists of tea served with intensely flavored  or "rancid"yak butter and salt. In African and Asian developing nations, butter is traditionally made from sour milk rather than cream. It can take several hours of churning to produce workable butter grains from fermented milk.


          


          Storage and cooking


          Normal butter softens to a spreadable consistency around 15C (60F), well above refrigerator temperatures. The "butter compartment" found in many refrigerators may be one of the warmer sections inside, but it still leaves butter quite hard. Until recently, many refrigerators sold in New Zealand featured a "butter conditioner", a compartment kept warmer than the rest of the refrigeratorbut still cooler than room temperaturewith a small heater. Keeping butter tightly wrapped delays rancidity, which is hastened by exposure to light or air, and also helps prevent it from picking up other odours. Wrapped butter has a shelf life of several months at refrigerator temperatures.


          " French butter dishes" or " Acadian butter dishes" involve a lid with a long interior lip, which sits in a container holding a small amount of water. Usually the dish holds just enough water to submerge the interior lip when the dish is closed. Butter is packed into the lid. The water acts as a seal to keep the butter fresh, and also keeps the butter from overheating in hot temperatures. This allows butter to be safely stored on the countertop for several days without spoilage.


          Once butter is softened, spices, herbs, or other flavoring agents can be mixed into it, producing what is called a compound butter or composite butter (sometimes also called composed butter). Compound butters can be used as spreads, or cooled, sliced, and placed onto hot food to melt into a sauce. Sweetened compound butters can be served with desserts; such hard sauces are often flavored with spirits.
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              Hollandaise sauce served over white asparagus and potatoes.
            

          


          Melted butter plays an important role in the preparation of sauces, most obviously in French cuisine. Beurre noisette (hazel butter) and Beurre noir (black butter) are sauces of melted butter cooked until the milk solids and sugars have turned golden or dark brown; they are often finished with an addition of vinegar or lemon juice. Hollandaise and barnaise sauces are emulsions of egg yolk and melted butter; they are in essence mayonnaises made with butter instead of oil. Hollandaise and barnaise sauces are stabilized with the powerful emulsifiers in the egg yolks, but butter itself contains enough emulsifiersmostly remnants of the fat globule membranesto form a stable emulsion on its own. Beurre blanc (white butter) is made by whisking butter into reduced vinegar or wine, forming an emulsion with the texture of thick cream. Beurre mont (prepared butter) is melted but still emulsified butter; it lends its name to the practice of "mounting" a sauce with butter: whisking cold butter into any water-based sauce at the end of cooking, giving the sauce a thicker body and a glossy shineas well as a buttery taste.


          In Poland, the butter lamb (Baranek wielkanocny) is a traditional addition to the Easter Meal for many Polish Catholics. Butter is shaped into a lamb either by hand or in a lamb-shaped mould.


          Butter is used for sauting and frying, although its milk solids brown and burn above 150C (250F)a rather low temperature for most applications. The smoke point of butterfat is around 200C (400F), so clarified butter or ghee is better suited to frying. Ghee has always been a common frying medium in India, where many avoid other animal fats for cultural or religious reasons.
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              Mixing dissolved butter with chocolate to make a brownie
            

          


          Butter fills several roles in baking, where it is used in a similar manner as other solid fats like lard, suet, or shortening, but has a flavor that may better complement sweet baked goods. Many cookie doughs and some cake batters are leavened, at least in part, by creaming butter and sugar together, which introduces air bubbles into the butter. The tiny bubbles locked within the butter expand in the heat of baking and aerate the cookie or cake. Some cookies like shortbread may have no other source of moisture but the water in the butter. Pastries like pie dough incorporate pieces of solid fat into the dough, which become flat layers of fat when the dough is rolled out. During baking, the fat melts away, leaving a flaky texture. Butter, because of its flavor, is a common choice for the fat in such a dough, but it can be more difficult to work with than shortening because of its low melting point. Pastry makers often chill all their ingredients and utensils while working with a butter dough.


          Butter also has many non-culinary, traditional uses which are specific to certain cultures. For instance, in North America, applying butter to the handle of a door is a common prank on April Fools' Day.


          


          Health and nutrition


          
            
              	Butter, unsalted

              Nutritional value per 100g (3.5 oz)
            


            
              	Energy 720 kcal  3000 kJ
            


            
              	
                
                  
                    	Carbohydrates  

                    	0 g
                  


                  
                    	Fat

                    	81 g
                  


                  
                    	- saturated 51 g
                  


                  
                    	- monounsaturated 21 g 
                  


                  
                    	- polyunsaturated 3 g 
                  


                  
                    	Protein

                    	1 g
                  


                  
                    	Vitamin A equiv. 684 g

                    	76%
                  


                  
                    	Cholesterol

                    	215 mg
                  

                

              
            


            
              	Fat percentage can vary.

              See also Types of butter.

              Percentages are relative to US

              recommendations for adults.

              Source: USDA Nutrient database
            

          


          According to USDA figures, one tablespoon of butter (14grams/0.5 ounces) contains 420 kilojoules (100 kcal), all from fat, 11grams (0.4oz) of fat, of which 7grams (0.25oz) are saturated fat, and 30milligrams (0.46gr) of cholesterol. In other words, butter consists mostly of saturated fat and is a significant source of dietary cholesterol. For these reasons, butter has been generally considered to be a contributor to health problems, especially heart disease. For many years, vegetable margarine was recommended as a substitute, since it is an unsaturated fat and contains little or no cholesterol. In recent decades, though, it has become accepted that the trans fats contained in partially hydrogenated oils used in typical margarines significantly raise undesirable LDL cholesterol levels as well. Trans-fat free margarines have since been developed.


          Butter contains only traces of lactose, so moderate consumption of butter is not a problem for the lactose intolerant. People with milk allergies need to avoid butter, which contains enough of the allergy-causing proteins to cause reactions.


          Butter can form a useful role in dieting by providing satiety. A small amount added to low fat foods such as vegetables may stave off feelings of hunger.
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          In clothing and fashion design, a button is a small plastic or metal disc- or knob-shaped, typically round, object usually attached to an article of clothing in order to secure an opening, or for ornamentation. Functional buttons work by slipping the button through a fabric or thread loop, or by sliding the button through a reinforced slit called a buttonhole.


          Buttons may be manufactured from an extremely wide range of materials, including natural materials such as antler, bone, horn, ivory, shell, vegetable ivory, and wood; or synthetics such as celluloid, glass, metal, bakelite and plastic.


          Hard plastic is by far the most common material for newly manufactured buttons; the other materials tend to occur only in premium apparel.


          


          History


          Buttons and button-like objects used as ornaments rather than fasteners have been discovered in the ancient Indus Valley during its Kot Dijy phase (circa 2800- 2600 BC) and Bronze Age sites in China (circa 2000- 1500 BC), and are attested in Ancient Rome.


          Functional buttons with buttonholes for fastening or closing clothing appeared first in Germany in the 13th century. They soon became widespread with the rise of snug-fitting garments in 13th- and 14th-century Europe.


          


          Types of buttons
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              Three sew-through buttons (left) and one shank covered button (right).
            

          


          
            	Shank buttons have a small ring or a bar with a hole called the shank protruding from the back of the button, through which thread is sewn to attach the button.


            	Covered buttons are fabric-covered forms with a separate back piece that secures the fabric over the knob.


            	Flat or sew-through buttons have two or four holes punched through the button through which the thread is sewn to attach the button. Flat buttons may be attached by sewing machine rather than by hand, and may be used with heavy fabrics by working a thread shank to extend the height of the button above the fabric.


            	Worked or cloth buttons are created by embroidering or crocheting tight stitches (usually with linen thread) over a knob or ring called a form.


            	Mandarin buttons or Frogs are knobs made of intricately knotted strings. Mandarin buttons are a key element in Mandarin dress ( Qi Pao and cheongsam in Chinese), where they are closed with loops. Pairs of mandarin buttons worn as cuff links are called silk knots.

          


          


          Button sizes


          The size of the button depends on its use. Shirt buttons are generally small, and spaced close together, whereas coat buttons are larger and spaced further apart. Buttons are commonly measured in lignes (also called lines and abbreviated L), with 40 lignes equal to 1 inch. For example, some standard sizes of buttons are 16 lignes (10.16 mm, standard button of men's shirts) and 32 lignes (20.32 mm, typical button on suit jackets).


          


          Buttonholes
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              Machine-stitched keyhole buttonhole with bar
            

          


          Functional buttons (as opposed to decorative buttons) are normally paired with a buttonhole. Alternately, a decorative loop of cloth or rope may replace the buttonhole. Buttonholes may be either made by hand sewing or automated by a sewing machine.


          Buttonholes often have a bar at either end. This is a row of perpendicular hand or machine stitching to reinforce the ends of a buttonhole.
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          The B vitamins are eight water-soluble vitamins that play important roles in cell metabolism. Historically, the B vitamins were once thought to be a single vitamin, referred to as vitamin B (much like how people refer to vitamin C or vitamin D). Later research showed that they are chemically distinct vitamins that often coexist in the same foods. Supplements containing all eight are generally referred to as a vitamin B complex. Individual B vitamin supplements are referred to by the specific name of each vitamin (e.g. B1, B2, B3).


          


          List of B vitamins


          
            	Vitamin B1 (thiamine)


            	Vitamin B2 ( riboflavin)


            	Vitamin B3,( niacin, includes nicotinic acid and nicotinamide)


            	Vitamin B5 ( pantothenic acid)


            	Vitamin B6 ( pyridoxine)


            	Vitamin B7, also called vitamin H ( biotin)


            	Vitamin B9, also vitamin M and vitamin B-c (folic acid)


            	Vitamin B12 ( cobalamin)

          


          
            	Vitamin B8 ( myo-inositol) is no longer classified as a vitamin because it is synthesized by the human body

          


          


          B vitamin deficiency


          Several named vitamin deficiency diseases may result from the lack of sufficient B-vitamins. Deficiencies of other B vitamins result in symptoms that are not part of a named deficiency disease.


          
            
              	Vitamin

              	Name

              	Deficiency effects
            


            
              	Vitamin B1

              	thiamine

              	Deficiency causes beriberi. Symptoms of this disease of the nervous system include weight loss, emotional disturbances, Wernicke's encephalopathy (impaired sensory perception), weakness and pain in the limbs, periods of irregular heartbeat, and edema (swelling of bodily tissues). Heart failure and death may occur in advanced cases. Chronic thiamine deficiency can also cause Korsakoff's syndrome, an irreversible psychosis characterized by amnesia and confabulation.
            


            
              	Vitamin B2

              	riboflavin

              	Deficiency causes ariboflavinosis. Symptoms may include cheilosis (cracks in the lips), high sensitivity to sunlight, angular cheilitis, glossitis (inflammation of the tongue), seborrheic dermatitis or pseudo- syphilis (particularly affecting the scrotum or labia majora and the mouth), pharyngitis, hyperemia, and edema of the pharyngeal and oral mucosa.
            


            
              	Vitamin B3

              	niacin

              	Deficiency, along with a deficiency of tryptophan causes pellagra. Symptoms include aggression, dermatitis, insomnia, weakness, mental confusion, and diarrhea. In advanced cases, pellagra may lead to dementia and death.
            


            
              	Vitamin B5

              	pantothenic acid

              	Deficiency can result in acne and paresthesia, although it is uncommon.
            


            
              	Vitamin B6

              	pyridoxine

              	Deficiency may lead to anaemia, depression, dermatitis, high blood pressure (hypertension), water retention, and elevated levels of homocysteine.
            


            
              	Vitamin B7

              	biotin

              	Deficiency does not typically cause symptoms in adults but may lead to impaired growth and neurological disorders in infants.
            


            
              	Vitamin B9

              	folic acid

              	Deficiency results in a macrocytic anaemia, and elevated levels of homocysteine. Deficiency in pregnant women can lead to birth defects. Supplementation is often recommended during pregnancy. Researchers have shown that folic acid might also slow the insidious effects of age on the brain.
            


            
              	Vitamin B12

              	cobalamin

              	Deficiency causes macrocytic anaemia, elevated homocysteine, peripheral neuropathy, memory loss and other cognitive deficits. It is most likely to occur among elderly people as absorption through the gut declines with age; the autoimmune disease pernicious anaemia is another common cause. In rare extreme cases, paralysis can result.
            

          


          


          Related nutrients


          Many of the following substances have been referred to as vitamins because they were believed to be vitamins at one time, and they are relevant to vitamin nomenclature in that the numbers that were assigned to them form "gaps" in the series of B-vitamin names. Some of them, though not essential to humans, are essential in the diets of other organisms; others have no known nutritional value. See also Orthomolecular medicine.


          
            	Vitamin B4: Adenine, a nucleobase.


            	Vitamin B7: "Vitamin I" of Centanni E. (1935)  also called 'Enteral factor'  is a water and alcohol soluble rice-bran factor which prevents digestive disturbance in pigeons. It governs the anatomical and functional integrity of the intestinal tract. Later found in yeast. Possible candidates for this substance are inositol, niacin (nicotinic acid), and biotin. Carnitine was also claimed to be a candidate but is not soluble in alcohol.


            	Vitamin B8: adenosine monophosphate, or alternately inositol has also been called vitamin B8


            	Vitamin B10: para-aminobenzoic acid, or PABA


            	Vitamin B11: Pteryl-hepta-glutamic acid  Chick growth factor, which is a form of Folic acid. Later found to be one of five folates necessary for humans; also known as Vitamin S or Factor S. ( L-carnitine) is called Vitamin B11 in France.


            	Vitamin B13: Orotic acid.


            	Vitamin B14: cell proliferant, anti-anaemia, rat growth, and antitumor pterin phosphate named by Earl R. Norris (biochemist of folic acid fame). Isolated from human urine at 0.33ppm (later in blood), but later abandoned by him as further evidence did not confirm this. He also claimed this was not Xanthopterin.


            	Vitamin B15 6-O-(dimethylaminoacetyl)-D-gluconic acid ( Pangamic acid)


            	Vitamin B16 ( dimethylglycine)  also known as DMG. (However Lipoic acid was discovered and named a B-Vitamin after B15 and before B17)


            	Vitamin B17 ( Amygdalin, Nitrilosides, or laetrile)  A substance found in a number of seeds, sprouts, beans, tubers and grains. While toxic in large quantities, proponents claim that it is effective in cancer treatment and prevention.


            	Vitamin B18 


            	Vitamin B19 


            	Vitamin B20 ( Carnitine) 


            	Vitamin B21 


            	Vitamin B22  often claimed as an ingredient of Aloe vera extracts but also in many other foods. Claimed by one source to be Vitamin B12b-.


            	Vitamin Bh  another name for Biotin


            	Vitamin Bm ("mouse factor")  also used to designate Inositol


            	Vitamin Bp ( Choline) 


            	Vitamin Bt ( L-carnitine) 


            	Vitamin Bv  a type of B6 but not Pyridoxine


            	Vitamin Bw  a type of Biotin but not d-Biotin


            	Vitamin Bx  another name for PABA ( para-Aminobenzoic acid)


            	Lipoic acid 

          


          Note: B16, B17, B18, B19, B20, B21 & B22 do not appear to be animal factors but are claimed by some naturopaths as human therapedic factors.


          


          Health benefits


          The B vitamins often work together to deliver a number of health benefits to the body. B vitamins have been shown to:


          
            	Support and increase the rate of metabolism


            	Maintain healthy skin and muscle tone


            	Enhance immune and nervous system function


            	Promote cell growth and division  including that of the red blood cells that help prevent anaemia.


            	Reduce the risk of pancreatic cancer, one of the most lethal forms of cancer, when consumed in food, but not when ingested in vitamin tablet form.

          


          Together, they also help combat the symptoms and causes of stress, depression, and cardiovascular disease.


          All B vitamins are water soluble, and are dispersed throughout the body. Most of the B vitamins must be replenished daily, since any excess is excreted in the urine. A six year cobalamin store can be found in the liver, despite its water soluble nature.


          


          Mnemonic


          One mnemonic to remember the most commonly referenced B vitamins is "The (B1, Thiamine) Rhythm (B2, Riboflavin) Nearly (B3, Niacin) Proved (B6, Pyridoxin) Contagious (B12, Cobalamin)".
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The Byzantine Empire during its greatest territorial extent under Justinian. c. 550.
                    
                  


                  
                    	Capital

                    	Constantinople
                  


                  
                    	Religion

                    	(Greek) Eastern Orthodox Christianity
                  


                  
                    	Government

                    	Monarchy
                  


                  
                    	Emperor
                  


                  
                    	- 306337

                    	Constantine the Great
                  


                  
                    	- 14491453

                    	Constantine XI
                  


                  
                    	Legislature

                    	Byzantine Senate
                  


                  
                    	Historical era

                    	Middle Ages
                  


                  
                    	- Foundation of Constantinople

                    	May 11,330
                  


                  
                    	-East-West Schism

                    	1054
                  


                  
                    	-Fall of Constantinople to the Fourth Crusade

                    	1204
                  


                  
                    	-Reconquest of Constantinople

                    	1261
                  


                  
                    	- Fall of Constantinople

                    	May 29,1453
                  


                  
                    	Population
                  


                  
                    	-4th cent est.

                    	34,000,000
                  


                  
                    	-8th cent (780 AD) est.

                    	7,000,000
                  


                  
                    	-11th cent (1025 AD) est.

                    	12,000,000
                  


                  
                    	-12th cent (1143 AD) est.

                    	10,000,000
                  


                  
                    	-13th cent (1281 AD) est.

                    	5,000,000
                  


                  
                    	Currency

                    	Solidus, Hyperpyron
                  


                  
                    	 Constantinople (3301204 and 12611453). The capital of the Empire of Nicaea, the empire after the Fourth Crusade, was at Nicaea, present day İznik, Turkey.

                     Establishment date traditionally considered to be the re-founding of Constantinople as a capital of the Roman Empire although other dates are often used

                     See Population of the Byzantine Empire for more detailed figures taken provided by Mcevedy and Jones, "Atlas of world population history", 1978, as well as Angeliki E. Laiou, "The Economic History of Byzantium", 2002.
                  

                

              
            

          


          The Byzantine Empire (a historiographical term used since the 19th century) and Eastern Roman Empire are expressions used to describe the Roman Empire of the Middle Ages, centered on its capital of Constantinople, referred to by its inhabitants simply as the Roman Empire (in Greek ί Ῥί) or Romania (Ῥί), its emperors continuing the unbroken succession of Roman emperors, preserving Greco-Roman legal and cultural traditions; to the Islamic world it was known primarily as روم ( Rm, "land of the Romans"). Due to the dominance of Medieval Greek language, culture and population, it was known to many of its western European contemporaries as Empire of the Greeks.


          As an outgrowth of the eastern portion of Empire founded in Rome, the Byzantine Empire's evolution into a separate culture from the West can be seen as a process beginning with Emperor Constantine's transferring the capital from Nicomedia in Anatolia to Byzantium on the Bosphorus (then renamed Nova Roma, and later Constantinople). By the 7th century under the reign of Emperor Heraclius, whose reforms changed the nature of the Empire's military and recognized Greek as the official language, the Empire had taken on a distinct new character.


          During its existence the Empire suffered numerous setbacks and losses of territory but remained one of the most powerful economic, cultural and military forces in Europe. The empire's influence also spread into North Africa and the near East for much of the Middle Ages. After a final recovery under the Komnenian dynasty in the 12th century the Empire slipped into a long decline culminating in the capture of Constantinople and the remaining territories by the Ottoman Turks in the 15th century.


          During her thousand-year reign, the Empire, a bastion of Christianity and one of the prime trade centers in the world, helped to shield Western Europe from early Muslim expansion, provided a stable gold currency for the Mediterranean region, influenced the laws, political systems, and customs of much of Europe and the Middle East, and preserved much of the literary works and scientific knowledge of ancient Greece, Rome, and many other cultures.


          


          Etymology


          
            
              	Byzantine Empire Timeline
            


            
              	667 BC

              	The ancient city of Byzantium (the future Constantinople and future Istanbul) is founded.
            


            
              	27 BC

              	The rise of the Roman Empire.
            


            
              	ca. 235 - 284

              	The " crisis of the 3rd century".
            


            
              	292

              	The reforms of Diocletian ("The Tetrarchy")
            


            
              	330

              	Constantine makes Byzantium into his capital (Nova Roma), which is renamed "Constantinople" (The City of Constantine), sometime after Constantine's death in 337. It would remain the capital of the Byzantine Empire, with a half-century exception, for over a thousand years.
            


            
              	395

              	The Empire is permanently split into eastern and western halves, following on the death of Theodosius I.
            


            
              	527

              	Justinian I is crowned " emperor".
            


            
              	April 7, 529

              	The Codex Justinianus is promulgated.
            


            
              	532 537


              	The Emperor, Justinian, builds the church of Hagia Sophia
            


            
              	533 554

              	Justinian's generals reconquer North Africa and Italy from the Vandals and the Ostrogoths.
            


            
              	568

              	The Lombard invasion results in the loss of most of Italy.
            


            
              	634 641

              	The Arab armies conquer the Levant and Egypt. In the following decades, they take most of North Africa (and later conquer Sicily as well).
            


            
              	697

              	The Byzantine city of Carthage in North Africa (capital of the Exarchate of Africa) falls to the Arab invasion.
            


            
              	730 787 and 813 843

              	The Iconoclasm controversies result in the loss of most of the Empire's remaining Italian territories, aside from some of the territories of the Mezzogiorno.
            


            
              	843 1025

              	The Macedonian dynasty is established and the Empire experiences a military and territorial revival. Byzantine scholars record and preserve many of the remaining ancient Greek and Roman texts.
            


            
              	960 1042

              	The Byzantine Empire deals a string of defeats upon the forces of the Abassid and Fatimid Caliphate, reconquering parts of Mesopotamia, Syria and Palestine.
            


            
              	1002 1018

              	The Emperor, Basil II, campaigns annually against the Bulgarians, with the object of annihilating the Bulgar state.
            


            
              	1014

              	The Bulgarian army is completely defeated at the Battle of Kleidon (Basil II becomes known as The Bulgar Slayer).
            


            
              	1018

              	Bulgaria surrenders and is annexed to the empire. The whole of the Balkans is incorporated into the Byzantine Empire, with the Danube as the new Imperial frontier to the north.
            


            
              	1025

              	With the death of Basil II, the zenith of the Empire's power is passed and the long decline of the Byzantine Empire begins.
            


            
              	1054

              	The Schism (split between Church in Rome and the Church in Constantinople).
            


            
              	1071

              	The Emperor, Romanos IV, is defeated by the Seljuk Turks at the Battle of Manzikert, losing his position in most of Asia Minor. In the same year, the last Byzantine outpost in Italy ( Bari) is conquered by the Normans.
            


            
              	1081

              	The Komnenos dynasty is established by Alexios I and Byzantium becomes involved in the Crusades. Economic prosperity generates new wealth; literature and the arts reach new heights. In Anatolia, the Turks become established.
            


            
              	1091

              	The Imperial armies defeat the Pechenegs at the Battle of Levounion.
            


            
              	1097

              	The recapture of Nicaea from the Turks by the Byzantine armies and the First Crusaders.
            


            
              	1097- 1176

              	The Byzantine armies recapture the coasts of Asia Minor from the Turks, and push east towards central Anatolia. The Crusader Principality of Antioch becomes a Byzantine protectorate.
            


            
              	1122

              	The Byzantines defeat the Pechenegs at the Battle of Beroia.
            


            
              	1167

              	The Byzantine armies win a decisive victory over the Hungarians at the Battle of Sirmium and Hungary subsequently becomes a Byzantine client state.
            


            
              	1176

              	Byzantine-Seljuk Wars: Manuel I Komnenos is defeated at the Battle of Myriokephalon; attempts to capture Konya, the capital of the Seljuk Turks are abandoned after the destruction of his siege equipment. Within a year Manuel recovers the situation status quo ante bellum.
            


            
              	1180

              	With the death of the Emperor, Manuel I Komnenos, the decline of the Empire recommences.
            


            
              	1185

              	A successful rebellion is organized in Bulgaria and other lands are lost in the Balkans.
            


            
              	1204

              	Constantinople is conquered by Crusaders, attempting to establish a Latin Empire.
            


            
              	1261

              	Constantinople is reconquered by the Patriarch of Constantinople sponsored Emperor of Nicaea, Michael VIII Palaiologos, re-establishing Greek rule of a terminally diminished empire.
            


            
              	1326

              	The city of Prusa in Asia Minor falls to the Ottoman Turks.
            


            
              	1331

              	The city of Nicaea, capital of the Empire only 100 years previously, falls to the Ottoman Turks.
            


            
              	1453

              	The Ottoman Turks conquer Constantinople, and with the death of Constantine XI Palaiologos, the last emperor of the Byzantine Empire, the Byzantine Empire comes to an end, marking final destruction of the Roman Empire.
            

          


          The term "Byzantine Empire" is an invention of historians and was never used during the Empire's lifetime. The Empire's name in Greek was Basileia Rhōmaiōn ( Greek: ί Ῥί)  "The Empire of the Romans"  a translation of the Latin name of the Roman Empire (Latin: Imperium Romanōrum); or just Rhōmania ( Greek: Ῥί).


          The term "Byzantine" itself comes from " Byzantium", the name that the city of Constantinople had before it became the capital of Constantine. This older name of the city would rarely be used from this point onward except in historical or poetic contexts.


          The designation of the Empire as "Byzantine" began in Western Europe in 1557, when German historian Hieronymus Wolf published his work Corpus Histori Byzantin, a collection of Byzantine sources. The publication in 1648 of the Byzantine du Louvre (Corpus Scriptorum Histori Byzantin), and in 1680 of Du Cange's Historia Byzantina further popularized the use of Byzantine among French authors, such as Montesquieu. It was not until the 19th century, however, with the birth of modern Greece, that the term "Byzantine" came into general use in the Western world.


          Before this, the Empire was described by Western Europeans as Imperium Graecorum (Empire of the Greeks)Byzantine claims to Roman inheritance had been actively contested from at least the time of the coronation of Charlemagne as Imperator Augustus by Pope Leo III in 800. Whenever the Popes or the rulers of the West wanted to make use of the name Roman to refer to the Byzantine emperors, they preferred the term Imperator Romani instead of Imperator Romanorum, a title that Westerners maintained applied only to Charlemagne and his successors.


          


          Origin


          


          The Tetrarchy
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          During the 3rd century, three crises threatened the Roman Empire: external invasions, internal civil wars and an economy riddled with weaknesses and problems. The city of Rome gradually became less important as an administrative centre. The crisis of the 3rd century displayed the defects of the heterogeneous system of government that Augustus had established to administer his immense dominion. His successors had introduced some modifications, but events made it clearer that a new, more centralised and more uniform system was required.


          Diocletian was responsible for creating a new administrative system (the tetrarchy). He associated himself with a co-emperor, or Augustus. Each Augustus was then to adopt a young colleague, or Caesar, to share in the rule and eventually to succeed the senior partner. After the abdication of Diocletian and Maximian, however, the tetrachy collapsed, and Constantine I replaced it with the dynastic principle of hereditary succession.


          


          Constantine I and his successors
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          Constantine moved the seat of the Empire, and introduced important changes into its civil and religious constitution. In 330, he founded Constantinople as a second Rome on the site of Byzantium, which was well-positioned astride the trade routes between East and West; it was a superb base from which to guard the Danube river, and was reasonably close to the Eastern frontiers. Constantine also began the building of the great fortified walls, which were expanded and rebuilt in subsequent ages. J. B. Bury asserts that "the foundation of Constantinople [...] inaugurated a permanent division between the Eastern and Western, the Greek and the Latin, halves of the Empirea division to which events had already pointedand affected decisively the whole subsequent history of Europe."


          Constantine built upon the administrative reforms introduced by Diocletian. He stabilized the coinage (the gold solidus that he introduced became a highly prized and stable currency), and made changes to the structure of the army. To divide administrative responsibilities, Constantine replaced the single praetorian prefect, who had traditionally exercised both military and civil functions, with regional prefects enjoying civil authority alone. In the course of the 4th century, four great sections emerged from these Constantinian beginnings, and the practice of separating civil from military authority persisted until the 7th century.


          Under Constantine, Christianity did not become the exclusive religion of the state, but enjoyed imperial preference, since the Emperor supported it with generous privileges: clerics were exempted from personal services and taxation, Christians were preferred for administrative posts, and bishops were entrusted with judicial responsibilities. Constantine established the principle that emperors should not settle questions of doctrine, but should summon general ecclesiastical councils for that purpose. The Synod of Arles was convened by Constantine, and the First Council of Nicaea showcased his claim to be head of the Church.


          The state of the Empire in 395 may be described in terms of the outcome of Constantine's work. The dynastic principle was established so firmly that the emperor who died in that year, Theodosius I, could bequeath the imperial office jointly to his sons: Arcadius in the East and Honorius in the West. Theodosius was the last emperor to rule over the full extent of the empire in both its halves.


          


          Early history
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          The Eastern Empire was largely spared the difficulties faced by the West in the third and fourth centuries, due in part to a more firmly established urban culture and greater financial resources, which allowed it to placate invaders with tribute and pay barbarian mercenaries. Throughout the fifth century, various invading armies overran the Western Empire but spared the east. Theodosius II further fortified the walls of Constantinople, leaving the city impenetrable to attacks; they were not breached until 1204. To fend off the Huns of Attila, Theodosius gave them subsidies (purportedly 300kg (700lb) of gold). Moreover, he favored merchants living in Constantinople who traded with the barbarians.


          His successor, Marcian, refused to continue to pay this exorbitant sum. However, Attila had already diverted his attention to the Western Roman Empire. After he died in 453, his empire collapsed and Constantinople initiated a profitable relationship with the remaining Huns, who would eventually fight as mercenaries in Byzantine armies.


          After the fall of Attila, the true chief in Constantinople was the Alan general Aspar. Leo I managed to free himself from the influence of the barbarian chief by supporting the rise of the Isaurians, a semi- barbarian tribe living in southern Anatolia. Aspar and his son Ardabur were murdered in a riot in 471, and henceforth, Constantinople was freed from the influence of barbarian leaders for centuries.


          Leo was also the first emperor to receive the crown not from a military leader, as was the Roman tradition, but from the Patriarch of Constantinople, representing the ecclesiastical hierarchy. This change became permanent, and in the Middle Ages the religious characteristic of the coronation completely supplanted the old military form. In 468, Leo unsuccessfully attempted to reconquer North Africa from the Vandals. By that time, the Western Roman Empire was restricted to Italy and the lands south of the Danube as far as the Balkans (the Angles and Saxons had invaded Britain as early as 410; the Visigoths and Suebi had possessed portions of Spania since 417, and the Vandals had entered Africa in 429; Gaul was contested by the Franks under Clovis I, Burgundians, Bretons, Visigoths and some Roman remnants; and Theodoric was destined to rule in Italy until 526).


          In 466, as a condition of his Isaurian alliance, Leo married his daughter Ariadne to the Isaurian Tarasicodissa, who took the name Zeno. When Leo died in 474, Zeno and Ariadne's younger son succeeded to the throne as Leo II, with Zeno as regent. When Leo II died later that year, Zeno became emperor. The end of the Western Empire is sometimes dated to 476, early in Zeno's reign, when the barbarian general Odoacer deposed the titular Western Emperor Romulus Augustus, but declined to replace him with another puppet.
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          To recover Italy, Zeno could only negotiate with the Ostrogoths of Theodoric, who had settled in Moesia. He sent the barbarian king to Italy as magister militum per Italiam ("commander in chief for Italy"). After the fall of Odoacer in 493, Theodoric, who had lived in Constantinople during his youth, ruled Italy on his own. Thus, by suggesting that Theodoric conquer Italy as his Ostrogothic kingdom, Zeno maintained at least a nominal supremacy in that western land while ridding the Eastern Empire of an unruly subordinate.


          In 475, Zeno was deposed by Basiliscus, the general who led Leo I's 468 invasion of North Africa, but he recovered the throne twenty months later. However, he faced a new threat from another Isaurian, Leontius, who was also elected rival emperor. In 491 Anastasius I, an aged civil officer of Roman origin, became emperor , but it was not until 498 that the forces of the new emperor effectively took the measure of Isaurian resistance. Anastasius revealed himself to be an energetic reformer and an able administrator. He perfected Constantine I's coinage system by definitively setting the weight of the copper follis, the coin used in most everyday transactions. He also reformed the tax system, and permanently abolished the hated chrysargyron tax. The State Treasury contained the enormous sum of 320,000 pounds of gold when he died.


          


          Justinian I and his successors
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          Justinian I, who assumed the throne in 527, oversaw a period of Byzantine expansion into former Roman territories. Justinian, the son of an Illyrian peasant, may already have exerted effective control during the reign of his uncle, Justin I (518527). In 532, attempting to secure his eastern frontier, Justinian signed a peace treaty with Khosrau I of Persia agreeing to pay a large annual tribute to the Sassinids. In the same year, Justinian survived a revolt in Constantinople (the Nika riots) which ended with the death of (allegedly) thirty thousand rioters. This victory solidified Justinian's power. Pope Agapetus I was sent to Constantinople by the Ostrogoths king Theodahad, but failed in his mission to sign a peace with Justinian. However, he succeeded in having the Monophysite Patriarch Anthimus I of Constantinople denounced, despite Empress Theodora's support. The western conquests began in 533, as Justinian sent his general Belisarius to reclaim the former province of North Africa from the Vandals with a small army of about 15,000 men. Success came with surprising ease, but it was not until 548 that the major local independent tribes were subdued. In Ostrogothic Italy, the deaths of Theodoric the Great, his nephew and heir Athalaric, and his daughter Amalasuntha had left her murderer Theodahad on the throne despite his weakened authority. In 535, a small Byzantine expedition sent to Sicily met with easy success, but the Goths soon stiffened their resistance, and victory did not come until 540, when Belisarius captured Ravenna, after successful sieges of Naples and Rome.


          Nevertheless, the Ostrogoths were soon reunited under the command of Totila and captured Rome on December 17, 546; Belisarius was eventually recalled by Justinian in early 549. The arrival of the Armenian eunuch Narses in Italy (late 551) with an army of some 35,000 men marked another shift in Gothic fortunes. Totila was defeated and died at the Battle of Busta Gallorum. His successor, Teias, was likewise defeated at the Battle of Mons Lactarius (October 552). Despite continuing resistance from a few Goth garrisons and two subsequent invasions by the Franks and Alamanni, the war for the Italian peninsula was at an end. In 551, a noble of Visigothic Hispania, Athanagild, sought Justinian's help in a rebellion against the king, and the emperor dispatched a force under Liberius, who, although elderly, proved himself a successful military commander. The Byzantine empire held on to a small slice of the Spania coast until the reign of Heraclius.


          In the east, Roman-Persian Wars continued until 561 when Justinian's and Khusro's envoys agreed on a 50-year peace. By the mid-550s, Justinian had won victories in most theatres of operation, with the notable exception of the Balkans, which were subjected to repeated incursions from the Slavs. In 559, the Empire faced a great invasion of Kutrigurs and Sclaveni. Justinian called Belisarius out of retirement, but once the immediate danger was over, the emperor took charge himself. The news that Justinian was reinforcing his Danube fleet made the Kutrigurs anxious, and they agreed to a treaty which gave them a subsidy and safe passage back across the river.
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          Justinian became universally famous because of his legislative work, remarkable for its sweeping character. In 529 a ten-man commission chaired by John the Cappadocian revised the ancient Roman legal code, creating the new Corpus Juris Civilis, a collection of laws that came to be referred to as "Justinian's Code". In the Pandects, completed under Tribonian's direction in 533, order and system were found in the contradictory rulings of the great Roman jurists, and a textbook, the Institutiones, was issued to facilitate instruction in the law schools. The fourth book, the Novellae, consisted of collections of imperial edicts promulgated between 534 and 565. Because of his ecclesiastical policies, Justinian came into collision with the Jews, the pagans, and various Christian sects. The latter included the Manichaeans, the Nestorians, the Monophysites, and the Arians. In order to completely eradicate paganism, Justinian closed the famous philosophic school in Athens in 529.


          During the 6th century, the traditional Greco-Roman culture was still influential in the Eastern empire with prominent representatives such as the natural philosopher John Philoponus. Nevertheless, the Christian philosophy and culture were in the ascendant and began to dominate the older culture. Hymns written by Romanos the Melode marked the development of the Divine Liturgy, while architects and builders worked to complete the new Church of the Holy Wisdom, Hagia Sophia, designed to replace an older church destroyed in the course of the Nika revolt. Hagia Sophia stands today as one of the major monuments of architectural history. During the 6th and 7th centuries the Empire was struck by a series of epidemics, which would greatly devastate the population, contributing to a significant economic decline and weakening of the Empire.


          Justinian's successor, Justin II, refused to pay the large tribute to the Persians. Meanwhile, the Germanic Lombards invaded Italy; by the end of the century only a third of Italy was in Byzantine hands. Justin's successor, Tiberius II, choosing between his enemies, awarded subsidies to the Avars while taking military action against the Persians. Although Tiberius' general, Maurice, led an effective campaign on the eastern frontier, subsidies failed to restrain the Avars. They captured the Balkan fortress of Sirmium in 582, while the Turks began to make inroads across the Danube. Maurice, who in the meantime had become emperor, made peace with the Sassanian Emperor Khosrau II, achieving access to Armenia, and forced the Avars and Slavs back across the Danube by 602.


          


          Heraclian dynasty and shrinking borders


          After Maurice's murder by Phocas, Khosrau used the pretext to reconquer the Roman province of Mesopotamia. Phocas, an unpopular ruler who is invariably described in Byzantine sources as a "tyrant", was the target of a number of senate-led plots. He was eventually deposed in 610 by Heraclius, who sailed to Constantinople from Carthage with an icon affixed to the prow of his ship. Following the accession of Heraclius the Sassanid advance pushed deep into Asia Minor, also occupying Damascus and Jerusalem and removing the True Cross to Ctesiphon. The counter-offensive of Heraclius took on the character of a holy war, and an acheiropoietos image of Christ was carried as a military standard. Similarly, when Constantinople was saved from an Avar siege in 626, the victory was attributed to the icons of the Virgin which were led in procession by Patriarch Sergius about the walls of the city. The main Sassanid force was destroyed at Nineveh in 627, and in 629 Heraclius restored the True Cross to Jerusalem in a majestic ceremony. The war had exhausted both the Byzantine and Sassanid Empire, and left them extremely vulnerable to the Arab forces which emerged in the following years. The Byzantines suffered a crushing defeat at the Battle of Yarmuk in 636, and Ctesiphon fell in 634.


          Heraclius was the first emperor to replace the traditional Latin title for his office (Augustus) with the Greek Basileus (ύ). This shift from Latin to Greek finds a parallel in the contemporary abandonment of Latin in official documents. In an attempt to heal the doctrinal divide between Chalcedonian and monophysite Christians, Heraclius proposed monotheletism as a compromise. In 638 the new doctrine was posted in the narthex of Hagia Sophia as part of a text called the Ekthesis, which also forbade further discussion of the issue. By this time, however, Syria and Palestine, both hotbeds of monophysite belief, had fallen to the Arabs, and another monophysite centre, Egypt, fell by 642. Ambivalence toward Byzantine rule on the part of monophysites may have lessened local resistance to the Arab expansion.


          Heraclius did succeed in establishing a dynasty, and his descendants held onto the throne, with some interruption, until 711. Their reigns were marked both by major external threats, from the west and the east, which reduced the territory of the empire to a fraction of its 6th-century extent, and by significant internal turmoil and cultural transformation.
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          The Arabs, now firmly in control of Syria and the Levant, sent frequent raiding parties deep into Anatolia, and between 674 and 678 laid siege to Constantinople itself. The Arab fleet was finally repulsed through the use of Greek fire, and a thirty-years' truce was signed between the empire and caliphate. The Anatolian raids continued unabated, and accelerated the demise of classical urban culture, with the inhabitants of many cities either refortifying much smaller areas within the old city walls, or relocating entirely to nearby fortresses. The void left by the disappearance of the old semi-autonomous civic institutions was filled by the theme system, which entailed the division of Anatolia into "provinces" occupied by distinct armies which assumed civil authority and answered directly to the imperial administration. This system may have had its roots in certain ad hoc measures taken by Heraclius, but over the course of the seventh century it developed into an entirely new system of imperial governance.


          
            [image: Greek fire, first used by the Byzantine Navy during the Byzantine-Arab Wars (from the Madrid Skylitzes, Biblioteca Nacional de España, Madrid).]

            
              Greek fire, first used by the Byzantine Navy during the Byzantine-Arab Wars (from the Madrid Skylitzes, Biblioteca Nacional de Espaa, Madrid).
            

          


          The withdrawal of massive amounts of troops from the Balkans to combat the Persians and then the Arabs in the east opened the door for the gradual southward expansion of Slavic peoples into the peninsula, and, as in Anatolia, many cities shrank to small fortified settlements. In the 670s the Bulgars were pushed south of the Danube by the arrival of the Khazars, and in 680 Byzantine forces which had been sent to disperse these new settlements were defeated. In the next year Constantine IV signed a treaty with the Bulgar khan Asparukh, and the new Bulgarian state assumed sovereignty over a number of Slavic tribes which had previously, at least in name, recognized Byzantine rule. In 687/8, emperor Justinian II led an expedition against the Slavs and Bulgars which made significant gains, although the fact that he had to fight his way from Thrace to Macedonia demonstrates the degree to which Byzantine power in the north Balkans had declined.


          The one Byzantine city that remained relatively unaffected, despite a significant drop in population and at least two outbreaks of the plague, was Constantinople. However, the imperial capital was marked by its own variety of conflict, both political and religious. Constans II continued the monothelete policy of his grandfather, Heraclius, meeting with significant opposition from laity and clergy alike. The most vocal opponents, Maximus the Confessor and Pope Martin I were arrested, brought to Constantinople, tried, tortured, and exiled. Constans seems to have become immensely unpopular in the capital, and moved his residence to Syracuse, Sicily, where he was ultimately murdered by a member of his court. The Senate experienced a revival in importance in the seventh century and clashed with the emperors on numerous occasions. The final Heraclian emperor, Justinian II, attempted to break the power of the urban aristocracy through severe taxation and the appointment of "outsiders" to administrative posts. He was driven from power in 695, and took shelter first with the Khazars and then with the Bulgars. In 705 he returned to Constantinople with the armies of the Bulgar khan Tervel, retook the throne, and instituted a reign of terror against his enemies. With his final overthrow in 711, supported once more by the urban aristocracy, the Heraclian dynasty came to an end.


          The 7th century was a period of radical transformation. The empire which had once stretched from Spain to Jerusalem was now reduced to Anatolia, Chersonesos, and some fragments of Italy and the Balkans. The territorial losses were accompanied by a cultural shift; urban civilization was massively disrupted, classical literary genres were abandoned in favour of theological treatises, and a new "radically abstract" style emerged in the visual arts. That the empire survived this period at all is somewhat surprising, especially given the total collapse of the Sassanid Empire in the face of the Arab expansion, but a remarkably coherent military reorganization helped to withstand the exterior pressures and laid the groundwork for the gains of the following dynasty.


          


          Isaurian dynasty and Iconoclasm
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          Leo III the Isaurian turned back the Muslim assault in 718, and achieved a major victory at the expense of the Arabs in 740. He also addressed himself to the task of reorganizing and consolidating the themes in Asia Minor. His successor, Constantine V, won noteworthy victories in northern Syria, and thoroughly undermined Bulgar strength. In the beginning of the 9th century the Arabs captured Crete, and successfully attacked Sicily, but on September 3, 863, general Petronas attained a huge victory against the emir of Melitene. Under the leadership of Krum the Bulgar threat also reemerged, but in 814 Krum's son, Omortag, arranged a peace with the Byzantine Empire.


          The 8th and 9th centuries were also dominated by controversy and religious division over Iconoclasm. Icons were banned by Leo and Constantine, leading to revolts by iconodules (supporters of icons) throughout the empire. After the efforts of Empress Irene, the Second Council of Nicaea met in 787, and affirmed that icons could be venerated but not worshipped. Irene is said to have endeavored to negotiate a marriage between herself and Charlemagne, but, according to Theophanes the Confessor, the scheme was frustrated by Aetios, one of her favourites. In 813 Leo V the Armenian restored the policy of iconoclasm, but in 843 Empress Theodora restored the veneration of the icons with the help of Patriarch Methodios. Iconoclasm played its part in the further alienation of East from West, which worsened during the so-called Photian Schism, when Pope Nicholas I challenged Photios' elevation to the patriarchate.


          


          Macedonian dynasty and resurgence


          The Byzantine Empire reached its height under the Macedonian emperors (of Armenian and Greek descent) of the late 9th, 10th, and early 11th centuries, when it gained control over the Adriatic Sea, southern Italy, and all of the territory of tsar Samuil of Bulgaria. The cities of the empire expanded, and affluence spread across the provinces because of the new-found security. The population rose, and production increased, stimulating new demand while also helping to encourage trade. Culturally, there was considerable growth in education and learning. Ancient texts were preserved and patiently re-copied. Byzantine art flourished, and brilliant mosaics graced the interiors of the many new churches. Though the empire was significantly smaller than during the reign of Justinian, it was also stronger, as the remaining territories were less geographically dispersed and more politically and culturally integrated.


          


          Internal developments


          Although traditionally attributed to Basil I (867886), initiator of the Macedonian dynasty, the " Byzantine renaissance" has been more recently ascribed to the reforms of his predecessor, Michael III (842867) and his wife's counsellor, the erudite Theoktistos. The latter in particular favoured culture at the court, and, with a careful financial policy, steadily increased the gold reserves of the Empire. The rise of the Macedonian dynasty coincided with internal developments which strengthened the religious unity of the empire. The iconoclast movement was experiencing a steep decline: this favoured its soft suppression by the emperors and the reconciliation of the religious strife that had drained the imperial resources in the previous centuries. Despite occasional tactical defeats, the administrative, legislative, cultural and economic situation continued to improve under Basil's successors, especially with Romanos I Lekapenos (920944). The theme system reached its definitive form in this period. The church establishment began to loyally support the imperial cause, and the power of the landowning class was limited in favour of agricultural small holders, who made up an important part of the military force of the Empire. These favourable conditions contributed to the increasing ability of the emperors to wage war against the Arabs.


          


          Wars against the Muslims


          By 867, the empire had stabilised its position in both the east and the west, while the success of its defensive military structure had enabled the emperors to begin planning wars of reconquest in the east.
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          The process of reconquest began with variable fortunes. The temporary reconquest of Crete (843) was followed by a crushing Byzantine defeat on the Bosporus, while the emperors were unable to prevent the ongoing Muslim conquest of Sicily (827902). Using present day Tunisia as their launching pad, the Muslims conquered Palermo in 831, Messina in 842, Enna in 859, Syracuse in 878, Catania in 900 and the final Greek stronghold, the fortress of Taormina, in 902.


          These drawbacks were later counterbalanced by a victorious expedition against Damietta in Egypt (856), the defeat of the Emir of Melitene (863), the confirmation of the imperial authority over Dalmatia (867) and Basil I's offensives towards the Euphrates (870s).


          The threat from the Muslims was meanwhile reduced by inner struggles and by the rise of the Turks in the east. Muslims received assistance however from the Paulician sect, which had found a large following in the eastern provinces of the Empire and, facing persecution under the Byzantines, often fought under the Arab flag. It took several campaigns to subdue the Paulicians, who were eventually defeated by Basil I.


          In 904, disaster struck the empire when its second city, Thessaloniki, was sacked by an Arab fleet led by a Byzantine renegade. The Byzantines responded by destroying an Arab fleet in 908, and sacking the city of Laodicea in Syria two years later. Despite this revenge, the Byzantines were still unable to strike a decisive blow against the Muslims, who inflicted a crushing defeat on the imperial forces when they attempted to regain Crete in 911.


          The situation on the border with the Arab territories remained fluid, with the Byzantines alternatively on the offensive or defensive. The Varangians, who attacked Constantinople for the first time in 860, constituted another new challenge. In 941 they appeared on the Asian shore of the Bosporus, but this time they were crushed, showing the improvements in the Byzantine military position after 907, when only diplomacy had been able to push back the invaders. The vanquisher of the Varangians was the famous general John Kourkouas, who continued the offensive with other noteworthy victories in Mesopotamia (943): these culminated in the reconquest of Edessa (944), which was especially celebrated for the return to Constantinople of the venerated Mandylion.


          The soldier emperors Nikephoros II Phokas (reigned 963969) and John I Tzimiskes (969976) expanded the empire well into Syria, defeating the emirs of north-west Iraq and reconquering Crete and Cyprus. At one point under John, the empire's armies even threatened Jerusalem, far to the south. The emirate of Aleppo and its neighbours became vassals of the empire in the east, where the greatest threat to the empire was the Egyptian Fatimid kingdom.


          


          Wars against the Bulgarians
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          The traditional struggle with the See of Rome continued, spurred by the question of religious supremacy over the newly Christianized Bulgaria. This prompted an invasion by the powerful Tsar Simeon I in 894, but this was pushed back by the Byzantine diplomacy, which called on the help of the Hungarians. The Byzantines were in turn defeated, however, at the Battle of Bulgarophygon (896), and obliged to pay annual subsides to the Bulgarians. Later (912) Simeon even had the Byzantines grant him the crown of basileus of Bulgaria and had the young emperor Constantine VII marry one of his daughters. When a revolt in Constantinople halted his dynastic project, he again invaded Thrace and conquered Adrianople.


          A great imperial expedition under Leo Phocas and Romanos Lekapenos ended again with a crushing Byzantine defeat at the Battle of Anchialus (917), and the following year the Bulgarians were free to ravage northern Greece up to Corinth. Adrianople was captured again in 923 and in 924 a Bulgarian army laid siege to Constantinople. The situation in the Balkans improved only after Simeon's death in 927.
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          Under the emperor Basil II (reigned 9761025), the Bulgarians, who had conquered much of the Balkans from the Byzantines since their arrival three hundred years previously, became the target of annual campaigns by the Byzantine army. The war was to drag on for nearly twenty years, but eventually at the Battle of Kleidon the Bulgarians were completely defeated. The Bulgarian army was captured, and it is said that 99 out of every 100 men were blinded, with the remaining hundredth man left with one eye so as to lead his compatriots home. When Tsar Samuil saw the broken remains of his once gallant army, he died of shock. In 1018 Bulgaria surrendered and became part of the empire. This stunning victory restored the Danube frontier, which had not been held since the days of the emperor Heraclius.


          The empire also gained a new ally at this time in the new Varangian state in Kiev, from which the empire received an important mercenary force, the famous Varangian Guard, in exchange for the marriage of Basil's sister Anna to Vladimir I of Kiev. During this period the Byzantine princess Theophanu, wife of the Holy Roman Emperor Otto II, served as regent of the Holy Roman Empire, paving the way for the westward spread of Byzantine culture.


          


          Triumph
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          The Byzantine Empire now stretched to Armenia in the east, to Calabria in Southern Italy in the west. Many successes had been achieved, ranging from the conquest of Bulgaria, to the annexation of parts of Georgia and Armenia, to the total annihilation of an invading force of Egyptians outside Antioch. Yet even these victories were not enough; Basil considered the continued Arab occupation of Sicily to be an outrage. Accordingly, he planned to reconquer the island, which had belonged to the empire for over 300 years (c. 550  c. 900). However, his death in 1025 put an end to the project.


          The 11th century was also momentous for its religious events. In 1054, relations between Greek-speaking Eastern and Latin-speaking Western traditions within the Christian Church reached a terminal crisis. Although there was a formal declaration of institutional separation, on July 16, when three papal legates entered the Hagia Sophia during Divine Liturgy on a Saturday afternoon and placed a bull of excommunication on the altar, the so-called Great Schism was actually the culmination of centuries of gradual separation. Although the schism was brought about by doctrinal disputes (in particular, Eastern refusal to accept the Western Church doctrine of the filioque, or double procession of the Holy Spirit), disputes over administration and political issues had simmered for centuries. The formal separation of the Byzantine Orthodox Church and the Western Catholic Church would have wide ranging consequences for the future of Byzantium.


          


          Crisis and fragmentation
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          Byzantium soon fell into a period of difficulties, caused to a large extent by the undermining of the theme system and the neglect of the military. Nikephoros II, John Tzimiskes and Basil II changed the military divisions (ά, tagmata) from a rapid response, primarily defensive, citizen army into a professional, campaigning army increasingly manned by mercenaries. Mercenaries, however, were expensive and as the threat of invasion receded in the 10th century, so did the need for maintaining large garrisons and expensive fortifications. Basil II left a burgeoning treasury upon his death, but neglected to plan for his succession. None of his immediate successors had any particular military or political talent and the administration of the Empire increasingly fell into the hands of the civil service. Efforts to revive the Byzantine economy only resulted in inflation and a debased gold coinage. The army was now seen as both an unnecessary expense and a political threat. Therefore, native troops were cashiered and replaced by foreign mercenaries on specific contract.
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          At the same time, the Empire was faced with new, ambitious enemies. Byzantine provinces in southern Italy faced the Normans, who arrived in Italy at the beginning of the 11th century. The allied forces of Melus of Bari and the Normans were defeated at the Battle of Cannae in 1018, and two decades later Michael IV the Paphlagonian equipped an expedition for the reconquest of Sicily from the Arabs. Although the campaign was initially successful, the reconquest of Sicily was not accomplished, mainly because George Maniaces, the commander of the Byzantine forces, was recalled when he was suspected of having ambitious schemes. During a period of strife between Byzantium and Rome which ended in the East-West Schism of 1054, the Normans began to advance, slowly but steadily, into Byzantine Italy.


          It was in Asia Minor, however, that the greatest disaster would take place. The Seljuq Turks made their first explorations across the Byzantine frontier into Armenia in 1065 and in 1067. The emergency lent weight to the military aristocracy in Anatolia who, in 1068, secured the election of one of their own, Romanos Diogenes, as emperor. In the summer of 1071, Romanos undertook a massive eastern campaign to draw the Seljuks into a general engagement with the Byzantine army. At Manzikert Romanos not only suffered a surprise defeat at the hands of Sultan Alp Arslan, but was also captured. Alp Arslan treated him with respect, and imposed no harsh terms on the Byzantines. In Constantinople, however, a coup took place in favour of Michael Doukas, who soon faced the opposition of Nikephoros Bryennios and Nikephoros Botaneiates. By 1081 the Seljuks expanded their rule over virtually the entire Anatolian plateau from Armenia in the east to Bithynia in the west and founded their capital in Nicea.


          


          Komnenian dynasty and the crusaders


          


          Alexios I and the First Crusade
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          After Manzikert, a partial recovery (referred to as the Komnenian restoration) was made possible by the efforts of the Komnenian dynasty. The first emperor of this royal line was Isaac I (10571059) and the second Alexios I. At the very outset of his reign, Alexios faced a formidable attack by the Normans under Robert Guiscard and his son Bohemund of Taranto, who captured Dyrrhachium and Corfu, and laid siege to Larissa in Thessaly. Robert Guiscard's death in 1085 temporarily eased the Norman problem. The following year the Seljuq sultan died, and the sultanate was split by internal rivalries. By his own efforts, Alexios defeated the Pechenegs; they were caught by surprise and annihilated at the Battle of Levounion on 28 April 1091.


          Having achieved stability in the West, Alexios could turn his attention to the severe economic difficulties and the disintegration of the empire's traditional defences. However, he still did not have enough manpower to recover the lost territories in Asia Minor, and to advance against the Seljuks. At the Council of Piacenza in 1095, Alexios' envoys spoke to Pope Urban II about the suffering of the Christians of the East, and underscored that without help from the West they would continue to suffer under Muslim rule. Urban saw Alexius' request as a dual opportunity to cement Western Europe and enhance papal power. On 27 November 1095, Pope Urban II called together the Council of Clermont, and urged all those present to take up arms under the sign of the Cross and launch an armed pilgrimage to recover Jerusalem and the East from the Muslims. The response in Western Europe was overwhelming.
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          Alexios had anticipated help in the form of mercenary forces from the West, but was totally unprepared for the immense and undisciplined force which soon arrived in Byzantine territory. It was no comfort to Alexius to learn that four of the eight leaders of the main body of the Crusade were Normans, among them Bohemund. Since the crusade had to pass through Constantinople, however, the Emperor had some control over it. He required its leaders to swear to restore to the empire any towns or territories they might conquer from the Turks on their way to the Holy Land. In return, he gave them guides and a military escort. Alexios was able to recover a number of important cities and islands, and in fact much of western Asia Minor. Nevertheless, the crusaders believed their oaths were invalidated when Alexios did not help them during the siege of Antioch (he had in fact set out on the road to Antioch, but had been persuaded to turn back by Stephen of Blois, who assured him that all was lost and that the expedition had already failed). Bohemund, who had set himself up as Prince of Antioch, briefly went to war with the Byzantines, but agreed to become Alexios' vassal under the Treaty of Devol in 1108, which marked the end of Norman threat during Alexios' reign.
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          Alexios reconstituted the army and navy, but only by means of stabilizing the gold coinage at one-third of its original value and by imposing supplementary taxes. The supply of native soldiers had virtually ceased with the disappearance or absorption of their military holdings. Alexios promoted an alternative source of native manpower by extending the system of granting estates in pronoia (by favour of the emperor) and tying the grant to a military obligation. Similarly, Alexios tried to promote more profitable development of the estates of the church by granting them to the management of laymen. The final years of Alexios's reign were marked by persecution of the followers of the Paulician and Bogomil heresies, and by anxieties as to the succession, which his wife Irene Doukaina wished to alter in favour of her daughter Anna's husband, Nikephoros Bryennios.


          


          John II, Manuel I and the Second Crusade
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          Alexios' son John II Komnenos succeeded him in 1118, and was to rule until 1143. John was a pious and dedicated emperor who was determined to undo the damage his empire had suffered at the battle of Manzikert, half a century earlier. Famed for his piety and his remarkably mild and just reign, John was an exceptional example of a moral ruler, at a time when cruelty was the norm. For this reason, he has been called the Byzantine Marcus Aurelius. In the course of his twenty-five year reign, John made alliances with the Holy Roman Empire in the west, decisively defeated the Pechenegs at the Battle of Beroia, and personally led numerous campaigns against the Turks in Asia Minor. John's campaigns fundamentally changed the balance of power in the east, forcing the Turks onto the defensive and restoring to the Byzantines many towns, fortresses and cities right across the peninsula. He also thwarted Hungarian, and Serbian threats during the 1120s, and in 1130 allied himself with the German emperor Lothair III against the Norman King Roger II of Sicily. In the later part of his reign John focused his activities on the East. He defeated the Danishmend emirate of Melitene, and reconquered all of Cilicia, while forceing Raymond of Poitiers, Prince of Antioch, to recognize Byzantine suzerainty. In an effort to demonstrate the Byzantine emperor's role as the leader of the Christian world, John marched into the Holy Land at the head of the combined forces of Byzantium and the Crusader states; yet despite the great vigour with which he pressed the campaign, John's hopes were disappointed by the treachery of his Crusader allies. In 1142 John returned to press his claims to Antioch, but he died in the spring of 1143 following a hunting accident. Raymond was emboldened to invade Cilicia, but he was defeated and forced to go to Constantinople to beg mercy from the new emperor.
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          John's chosen heir was his fourth son, Manuel I Komnenos, who campaigned aggressively against his neighbours both in the west and in the east. In Palestine, he allied himself with the Crusader Kingdom of Jerusalem and sent a large fleet to participate in a combined invasion of Fatimid Egypt. Manuel reinforced his position as overlord of the Crusader states, with his hegemony over Antioch and Jerusalem secured by agreement with Raynald, Prince of Antioch, and Amalric, King of Jerusalem respectively. In an effort to restore Byzantine control over the ports of southern Italy, he sent an expedition to Italy in 1155, but disputes within the coalition led to the eventual failure of the campaign. Despite this military setback, Manuel's armies successfully invaded the Kingdom of Hungary in 1167, defeating the Hungarians at the Battle of Sirmium. By 1168 nearly the whole of the eastern Adriatic coast lay in Manuel's hands. Manuel made several alliances with the Pope and Western Christian kingdoms, and successfully handled the passage of the Second Crusade through his empire. Although hopes for a lasting Papal-Byzantine alliance came up against insuperable problems, Pope Innocent III clearly had a positive view of Manuel when he told Alexios III that he should imitate "your predecessor Manuel of famous memory" who "always replied favourably to ourselves and our predecessors".


          In the east, however, Manuel suffered a major defeat at the Battle of Myriokephalon, in 1176, against the Turks. Yet the losses were quickly made good, and in the following year Manuel's forces inflicted a defeat upon a force of "picked Turks". John Vatatzes, who was sent by the Emperor to repel the Turkish invasion, not only brought troops from the capital but also was able to gather an army along the way; a sign that the Byzantine army remained strong and that the defensive program of western Asia Minor was still successful.


          [bookmark: 12th_century_Renaissance]


          12th century Renaissance


          John and Manuel pursued active military policies, and both deployed considerable resources on sieges and on city defenses; aggressive fortification policies were at the heart of their imperial military policies. Despite the defeat at Myriokephalon, the policies of Alexios, John and Manuel resulted in vast territorial gains, increased frontier stability in Asia Minor, and secured the stabilization of the empire's European frontiers. From c.1081 to c.1180, the Komnenian army assured the empire's security, enabling Byzantine civilization to flourish.


          
            [image: The most famous of the surviving Byzantine mosaics of the Hagia Sophia - Christ Pantocrator flanked by the Virgin Mary and John the Baptist. The mosaics were made in the 12th century.]

            
              The most famous of the surviving Byzantine mosaics of the Hagia Sophia - Christ Pantocrator flanked by the Virgin Mary and John the Baptist. The mosaics were made in the 12th century.
            

          


          This allowed the Western provinces to achieve an economic revival which continued until the close of the century. It has been argued that Byzantium under the Komnenian rule was more prosperous than at any time since the Persian invasions of the 7th century. During the 12th century population levels rose and extensive tracts of new agricultural land were brought into production. Archaeological evidence from both Europe and Asia Minor shows a considerable increase in the size of urban settlements, together with a notable upsurge in new towns. Trade was also flourishing; the Venetians, the Genoese and others opened up the ports of the Aegean to commerce, shipping goods from the Crusader kingdoms of Outremer and Fatimid Egypt to the west and trading with the Byzantine Empire via Constantinople.


          In artistic terms, there was a revival in mosaic, and regional schools of architecture began producing many distinctive styles that drew on a range of cultural influences. During the 12th century the Byzantines provided their model of early humanism as a renaissance of interest in classical authors. In Eustathius of Thessalonica Byzantine humanism found its most characteristic expression.


          


          Decline and disintegration


          


          Dynasty of the Angeloi and Third Crusade
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          Manuel's death on 24 September 1180 left his 11-year-old son Alexios II Komnenos on the throne. Alexios was highly incompetent at the office, but it was his mother, Maria of Antioch, and her Frankish background that made his regency unpopular. Eventually Andronikos I Komnenos, a grandson of Alexios I, launched a revolt against his younger relative and managed to overthrow him in a violent coup d'tat. Utilizing his good looks and his immense popularity with the army, he marched on to Constantinople in August 1182, and incited a massacre of the Latins. After eliminating his potential rivals, he had himself crowned as co-emperor in September 1183; he eliminated Alexios II and even took his 12-year-old wife Agnes of France for himself.


          This troubled succession weakened the dynastic continuity and solidarity on which the strength of the Byzantine state had come to rely. The new emperor was a man of astounding contrasts. Handsome and eloquent, Andronikos was at the same time known for his licentious exploits. Energetic, able and determined, he had been called a "true Komnenos". However, he was also capable of terrifying brutality, violence and cruelty.


          Andronikos began his reign well; in particular, the measures he took to reform the government of the empire have been praised by historians. According to George Ostrogorsky, Andronikos was determined to root out corruption: Under his rule the sale of offices ceased; selection was based on merit, rather than favoritism; officials were paid an adequate salary so as to reduce the temptation of bribery. In the provinces Andronikos' reforms produced a speedy and marked improvement. The people felt the severity of his laws, but acknowledged their justice, and found themselves protected from the rapacity of their superiors. Andronikos' efforts to rein in the oppressive tax collectors and officials of the empire did much to alleviate the lot of the peasantry, but his attempt to check the power of the nobility was considerably more problematic. The aristocrats were infuriated against him, and to make matters worse, Andronikos seems to have become increasingly unbalanced; executions and violence became increasingly common, and his reign turned into a reign of terror. Andronikos seemed almost to seek the extermination of the aristocracy as a whole. The struggle against the aristocracy turned into wholesale slaughter, while the emperor resorted to ever more ruthless measures to shore up his regime.


          Despite his military background, Andronikos failed to deal with Isaac Komnenos, Bla III who reincorporated Croatian territories into Hungary, and Stephen Nemanja of Serbia who declared his independence from Byzantium. Yet none of these troubles would compare to William II of Sicily's invasion force of 300 ships and 80,000 men, arriving in 1185. Andronikos mobilized a small fleet of 100 ships to defend the capital but other than that he was indifferent to the populace. He was finally overthrown when Isaac Angelos, surviving an imperial assassination attempt, seized power with the aid of the people and had Andronikos killed.
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          The reign of Isaac II, and, still more, that of his brother Alexios III, saw the collapse of what remained of the centralized machinery of Byzantine government and defense. Although, the Normans were driven out of Greece, in 1186 the Bulgars began a rebellion that was to lead to the formation of the Second Bulgarian Empire. The mismanagement of the Third Crusade clearly demonstrated Byzantium's weaknesses under the Angeli. When Richard I of England appropriated Cyprus from its ruler, Isaac Komnenos, he refused to hand it back to the Empire, And when Frederick Barbarossa conquered Iconium, Isaac failed to seize the initiative. The internal policy of the Angeloi was characterized by the squandering of the public treasure, and the fiscal maladministration. Byzantine authority was severely weakened, and the growing power vacuum at the centre of the empire encouraged fragmentation. There is evidence that some Komnenian heirs had set up a semi-independent state in Trebizond before 1204. According to Alexander Vasiliev, "the dynasty of the Angeloi, Greek in its origin, [...] accelerated the ruin of the Empire, already weakened without and disunited within."


          


          Fourth Crusade
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          In 1198, Pope Innocent III broached the subject of a new crusade through legates and encyclical letters. The stated intent of the crusade was to conquer Egypt, now the centre of Muslim power in the Levant. The crusader army that arrived at Venice in the summer of 1202 was somewhat smaller than had been anticipated, and there were not sufficient funds to pay the Venetians, whose fleet was hired by the crusaders to take them to Egypt. Venetian policy under the aging and blind but still ambitious Doge Enrico Dandolo was potentially at variance with that of the Pope and the crusaders, because Venice was closely related commercially with Egypt. The crusaders accepted the suggestion that in lieu of payment they assist the Venetians in the capture of the (Christian) port of Zara in Dalmatia (vassal city of Venice, which had rebelled and placed itself under Hungary's protection in 1186). The city fell in November 1202 after a brief siege. Innocent, who was informed of the plan, but his veto was disregarded, was reluctant to jeopardize the Crusade, and gave conditional absolution to the crusadersnot, however, to the Venetians.


          After the death of Theobald III, Count of Champagne, the leadership of the Crusade passed to Boniface of Montferrat, a friend of the Hohenstaufen Philip of Swabia. Both Boniface and Philip had married into the Byzantine imperial family. In fact, Philip's brother-in-law, Alexios Angelos, son of the deposed and blinded emperor Isaac II Angelos, had appeared in Europe seeking aid and had made contacts with the crusaders. Alexios offered to reunite the Byzantine church with Rome, pay the crusaders 200,000 silver marks, and join the crusade with 200,000 silver marks and all the supplies they needed to get to Egypt. Innocent was aware of a plan to divert the Crusade to Constantinople, and forbade any attack on the city; but the papal letter arrived after the fleets had left Zara.


          Alexios III made no preparations for the defense of the city; thus, when the Venetian fleet entered the waters of Constantinople on June 24, 1203, they encountered little resistance. In the summer of 1203 Alexios III fled, and Alexios Angelos was elevated to the throne as Alexios IV along with his blind father Isaac. Innocent reprimanded the leaders of the crusaders, and ordered them to proceed forthwith to the Holy Land.
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          When in late November 1203 Alexios IV announced that his promises were hard to keep as the empire was short on funds (he had managed to pay roughly half of the promised amount of 200,000 silver marks, and could not fulfil his promise that he would cover the Venetians' rent of the fleet for the crusaders.), the crusaders declared war on him. Meanwhile, internal opposition to Alexios IV grew, and, on January 25, 1204, one of his courtiers, Alexios Doukas killed him, and took the throne himself as Alexios V; Isaac died soon afterwards, probably naturally. The crusaders and Venetians, incensed at the murder of their supposed patron, prepared to assault the Byzantine capital. They decided that 12 electors (six Venetians and six crusaders) should choose a Latin emperor.
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          Eventually, the crusaders took the city on April 13, 1204. Constantinople was subjected by the rank and file to pillage and massacre for three days. Many priceless icons, relics, and other objects later turned up in Western Europe, a large number in Venice. According to Choniates, a prostitute was even set up on the Patriarchal throne. When Innocent III heard of the conduct of his crusaders, he castigated them in no uncertain terms. But the situation was beyond his control, especially after his legate, on his own initiative, had absolved the crusaders from their vow to proceed to the Holy Land. When order had been restored, the crusaders and the Venetians proceeded to implement their agreement; Baldwin of Flanders was elected emperor and the Venetian Thomas Morosini chosen patriarch. The lands parcelled out among the leaders did not include all the former Byzantine possessions. The Byzantine rule continued in Nicaea, Trebizond, and Epirus. (Capital cities of the latter, Nicaea,Trebizond, Ioannina).


          


          Fall


          


          Empire in exile
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          After the sack of Constantinople in 1204 by Latin Crusaders, three Byzantine successor states were established: the Empire of Nicaea, the Empire of Trebizond and the Despotate of Epirus. Of these three successor states, Epirus and Nicaea stood the best chance of reclaiming Constantinople. The Nicaean Empire struggled, however, to survive the next few decades, and by the mid 13th century it lost much of southern Anatolia. The weakening of the Sultanate of Rum following the Mongol Invasion in 1242-43 allowed many Beyliks and fanatical ghazis to set up their own principalities in Anatolia, weakening the Byzantine hold on Asia Minor. In time, one of the Beys, Osman I, created an empire that would conquer Byzantium. However, the Mongol Invasion also gave Nicaea a temporary respite from Seljuk attacks allowing it to concentrate on the Latin Empire only north of its position.


          


          Reconquest of Constantinople
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          The Empire of Nicaea, founded by the Laskaris, managed to reclaim Constantinople from the Latins in 1261 and defeat Epirus. This led to a short lived revival of Byzantine fortunes under Michael VIII, but the war-ravaged empire was ill-equipped to deal with the enemies that now surrounded it. In order to maintain his campaigns against the Latins, Michael pulled troops from Asia Minor, and levied crippling taxes on the peasantry, causing much resentment. Massive construction projects were completed in Constantinople to repair the damages of the Fourth Crusade, but none of these initiatives was of any comfort to the farmers in Asia Minor, suffering raids from fanatical ghazis.


          Rather than holding on to his possessions in Asia Minor, Michael chose to expand the Empire, gaining only short-term success. To avoid another sacking of the capital by the Latins, he forced the Church to submit to Rome, again a temporary solution for which the peasantry hated Michael and Constantinople. The efforts of Andronikos II and later his grandson Andronikos III marked Byzantium's last genuine attempts in restoring the glory of the empire. However, the use of mercenaries by Andronikos II would often backfire, with the Catalan Company ravaging the countryside and increasing resentment towards Constantinople By 1390, Philadelphia, the last Byzantine stronghold in inner Asia Minor, fell to the Turks.


          Civil war wrecked the empire during the 14th century, since Andronikos III's successor was far too young to rule and the resulting regency's rivalry tore the Empire. The Asian provinces were lost to the Turks, while the Serbians and Bulgarians conquered the Empire's remaining territory in Europe. For a while, the empire survived simply because the Turks of Anatolia were too divided to attack. Nevertheless, the unifying influence of Osman I (12581326) allowed the newly founded Ottoman Empire to deprive the Byzantines of all but a handful of port cities.


          Things went worse for Byzantium, when, during the civil war, an earthquake at Gallipoli in 1354 devastated the fort, allowing the Turks the very next day to cross into Europe. By the time the Byzantine civil war had ended, the Ottomans had defeated the Serbians and subjugated them as vassals. Following the Battle of Kosovo, much of the Balkans became dominated by the Ottomans.
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          The Emperors appealed to the west for help, but the Pope would only consider sending aid in return for a reunion of the Eastern Orthodox Church with the See of Rome. Church unity was considered, and occasionally accomplished by imperial decree, but the Orthodox citizenry and clergy intensely resented Roman authority and the Latin Rite. Some western mercenaries arrived to bolster the Christian defence of Constantinople, but most Western rulers, distracted by their own affairs, did nothing as the Ottomans picked apart the remaining Byzantine territories.


          Constantinople by this stage was underpopulated and dilapidated. The population of the city had collapsed so severely that it was now little more than a cluster of villages separated by fields. On April 2, 1453, the Sultan's army of some 80,000 men and his hordes of irregulars laid siege to the city. Despite a desperate last-ditch defense of the city by the massively outnumbered Christian forces (c. 7,000 men, 2,000 of whom were foreign mercenaries), Constantinople finally fell to the Ottomans after a two-month siege on May 29, 1453. The last Byzantine emperor, Constantine XI Palaiologos, was last seen casting off his imperial regalia and throwing himself into hand-to-hand combat after the walls of the city were taken.


          


          Aftermath
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          Mehmed II went on to conquer the Greek statelets of Mistra in 1460 and Trebizond in 1461. The nephew of the last Emperor, Constantine XI, Andreas Palaeologos had inherited the defunct title of Byzantine Emperor and used it from 1465 until his death in 1503. By the end of the 15th century, the Ottoman Empire had established its firm rule over Asia Minor and parts of the Balkan peninsula. Mehmed II and his successors continued to consider themselves proper heirs to the Byzantine Empire until the demise of the Ottoman Empire in the early 20th century. Meanwhile, the Danubian Principalities harbored Orthodox refugees, including some Byzantine nobles.


          At his death, the role of the emperor as a patron of Eastern Orthodoxy was claimed by Ivan III, Grand Duke of Muscovy. He had married Andreas' sister, Sophia Paleologue, whose grandson, Ivan IV, would become the first Tsar of Russia (tsar, or czar, meaning caesar, is a term traditionally applied by Slavs to the Byzantine Emperors). Their successors supported the idea that Moscow was the proper heir to Rome and Constantinople. The idea of the Russian Empire as the new, Third Rome was kept alive until its demise with the Russian Revolution of 1917.
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          Economy


          The Byzantine economy was among the most advanced in Europe and the Mediterranean for many centuries. Europe, in particular, was unable to match Byzantine economic strength until late in the Middle Ages. Constantinople was a prime hub in a trading network that at various times extended across nearly all of Eurasia and North Africa, in particular being the primary western terminus of the famous silk road. Some scholars argue that, up until the arrival of the Arabs in the 7th century, the Empire had the most powerful economy in the world. The Arab conquests, however, would represent a substantial reversal of fortunes contributing to a period of decline and stagnation. Constantine V's reforms (c. 765) marked the beginning of a revival that continued until 1204. From the 10th century until the end of the 12th, the Byzantine Empire projected an image of luxury, and the travelers were impressed by the wealth accumulated in the capital. All this changed with the arrival of the Fourth Crusade, which was an economic catastrophe. The Palaiologoi tried to revive the economy, but the late Byzantine state would not gain full control of either the foreign or domestic economic forces. Gradually, it also lost its influence on the modalities of trade and the price mechanisms, and its control over the outflow of precious metals and, according to some scholars, even over the minting of coins.


          
            [image: Solidus of Justinian II, second reign, after 705]
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          One of the economic foundations of the empire was trade. Textiles must have been by far the most important item of export; silks were certainly imported into Egypt, and appeared also in Bulgaria, and the West. The state strictly controlled both the internal and the international trade, and retained the monopoly of issuing coinage. The government exercised formal control over interest rates, and set the parameters for the activity of the guilds and corporations, in which it had a special interest. The emperor and its officials intervened at times of crisis to ensure the provisioning of the capital, and to keep down the price of cereals. Finally, the government often collected part of the surplus through taxation, and put it back into circulation, through redistribution in the form of salaries to state officials, or in the form of investment in public works.


          


          Science, Medicine, Law
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          The writings of Classical antiquity never ceased to be cultivated in Byzantium. Therefore, Byzantine science was in every period closely connected with ancient philosophy, and metaphysics. Although at various times the Byzantines made magnificent achievements in the application of the sciences (notably in the construction of the Hagia Sophia), after the 6th century Byzantine scholars made few novel contributions to science in terms of developing new theories or extending the ideas of classical authors. Scholarship particularly lagged during the dark years of plague and the Arab conquests, but then during the so-called Byzantine Renaissance at the end of the first millennium Byzantine scholars re-asserted themselves becoming experts in the scientific developments of the Arabs and Persians, particularly in astronomy and mathematics.


          In the final century of the Empire, Byzantine grammarians were those principally responsible for carrying, in person and in writing, ancient Greek grammatical and literary studies to early Renaissance Italy. During this period astronomy and other mathematical sciences were taught in Trebizond; medicine attracted the interest of almost all scholars.


          In the field of law, Justinian I's reforms had a clear effect on the evolution of jurisprudence, and Leo III's Ecloga influenced the formation of legal institutions in the Slav world.


          


          Religion
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          According to Joseph Raya, "Byzantine culture and Orthodoxy are one and the same." The survival of the Empire in the East assured an active role of the Emperor in the affairs of the Church. The Byzantine state inherited from pagan times the administrative, and financial routine of administering religious affairs, and this routine was applied to the Christian Church. Following the pattern set by Eusebius of Caesarea, the Byzantines thought of the Emperor as a representative or messenger of Christ, responsible particularly for the propagation of Christianity among pagans, and for the "externals" of the religion, such as administration and finances. The imperial role, however, in the affairs of the Church never developed into a fixed, legally defined system.


          With the decline of Rome, and internal dissension in the other Eastern patriarchates, the church of Constantinople became, between the 6th and 11th centuries, the richest and most influential centre of Christendom. Even when the Empire was reduced to only a shadow of itself, the Church, as an institution, had never exercised so much influence both inside and outside of the imperial frontiers. As George Ostrogorsky points out:


          
            The Patriarchate of Constantinople remained the centre of the Orthodox world, with subordinate metropolitan sees and archbishoprics in the territory of Asia Minor and the Balkans, now lost to Byzantium, as well as in Caucasus, Russia and Lithuania. The Church remained the most stable element in the Byzantine Empire.

          


          However, there were some non-Christian minorities in Byzantium, most notably Jews.


          


          Art and literature
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          Architecture, painting, and other visual arts produced in the Byzantine Empire and in various areas that came under its influence. Byzantine art is almost entirely concerned with religious expression and, more specifically, with the impersonal translation of carefully controlled church theology into artistic terms. Byzantine forms were spread by trade and conquest to Italy and Sicily, where they persisted in modified form through the 12th century, and became formative influences on Italian Renaissance art. By means of the expansion of the Eastern Orthodox church, Byzantine forms spread to eastern European centers, particularly Russia. Influences from Byzantine architecture, particularly in religious buildings, can be found in diverse regions from Egypt and Arabia to Russia and Romania.


          In Byzantine literature, therefore, four different cultural elements are to be reckoned with: the Greek, the Christian, the Roman, and the Oriental. Byzantine literature is often classified in five groups: historians and annalists, encyclopedists (Patriarch Photios, Michael Psellos, and Michael Choniates are regarded as the greatest encyclopedists of Byzantium) and essayists, and writers of secular poetry (The only genuine heroic epic of the Byzantines is the Digenis Acritas). The remaining two groups include the new literary species: ecclesiastical and theological literature, and popular poetry. Of the approximately two to three thousand volumes of Byzantine literature that survive, only three hundred and thirty consist of secular poetry, history, science and pseudo-science. While the most flourishing period of the secular literature of Byzantium runs from the ninth to the twelfth century, its religious literature ( sermons, liturgical books and poetry, theology, devotional treatises etc.) developed much earlier with Romanos the Melodist being its most prominent representative.


          


          Government and bureaucracy
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          In the Byzantine state, the emperor was the sole and absolute ruler, and his power was regarded as having divine origin. By the end of the 8th century, a civil administration focused on the court was formed as part of a large-scale consolidation of power in the capital (the rise to pre-eminence of the position of sakellarios is related to this change). The most important reform of this period is the creation of themes, where civil and military administration is exercised by one person, the strategos.


          Despite the occasionally derogatory use of the word "Byzantine", the Byzantine bureaucracy had a distinct ability for reinventing itself in accordance with the Empire's situation. The Byzantine system of titulature and precedence makes the imperial administration look like an ordered bureaucracy to modern observers. Officials were arranged in strict order around the emperor, and depended upon the imperial will for their ranks. There were also actual administrative jobs, but authority could be vested in individuals rather than offices. In the 8th and 9th centuries civil service constituted the clearest path to aristocratic status, but, starting in the 9th century, the civil aristocracy was rivaled by an aristocracy of nobility. According to some studies of Byzantine government, 11th-century politics were dominated by competition between the civil and the military aristocracy. During this period, Alexios I undertook important administrative reforms, including the creation of new courtly dignities and offices.


          


          Diplomacy
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          After the fall of Rome, the key challenge to the Empire was to maintain a set of relations between itself and its sundry neighbors. When these nations set about forging formal political institutions, they were dependent on Constantinople. Byzantine diplomacy soon managed to draw its neighbors into a network of international and inter-state relations. This network revolved around treaty making, and included the welcoming of the new ruler into the family of kings, and the assimilation of Byzantine social attitudes, values and institutions. Byzantines regarded diplomacy as a form of war by other means: the Bureau of Barbarians was the first foreign intelligence agency, gathering information on the empire's rivals from every imaginable source.


          Byzantines availed themselves of a number of diplomatic practices. For example, embassies to the capital would often stay on for years. A member of other royal houses would routinely be requested to stay on in Constantinople, not only as a potential hostage, but also as a useful pawn in case political conditions where he came from changed. Another key practice was to overwhelm visitors by sumptuous displays. According to Dimitri Obolensky, the preservation of civilization in Eastern Europe was due to the skill and resourcefulness of Byzantine diplomacy, which remains one of Byzantium's lasting contributions to the history of Europe.
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          Owing its origins to Rome the original language of the Empire was Latin and this continued to be its official language until the 7th century AD when it was changed to Greek by Heraclius. Scholarly Latin would rapidly fall into disuse among the educated classes although the language would continue to be at least a ceremonial part of the Empire's culture for some time. Additionally common Latin continued to be a minority language in the Empire which many scholars believe gave birth to the Vlach languages.


          Apart from the Imperial court, though, the primary language used in the eastern Roman provinces (i.e. the Eastern Roman Empire) even before the decline of the Western Empire had always been Greek. Indeed early on in the life of the Roman Empire Greek had become the common language in the Christian Church, the language of scholarship and the arts, and, to a large degree, the lingua franca for trade between provinces and with other nations. The language itself for a time gained a dual nature with the primary spoken language, Koine, existing alongside an older literary language with Koine eventually evolving into the standard dialect.


          Many other languages existed in the multi-ethnic Empire as well, and some of these were given limited official status in their provinces at various times. Notably, by the beginning of the Middle Ages, Syriac and Aramaic had become more widely used by the educated classes in the far eastern provinces. Similarly Coptic, Armenian, and Georgian became significant among the educated in their provinces, and later foreign contacts made the Slavonic, Vlach, and Arabic languages important in the Empire and its sphere of influence.


          Aside from these, since Constantinople was a prime trading centre in the Mediterranean region and beyond, virtually every known language of the Middle Ages was spoken in the Empire at some time, even Chinese. As the Empire entered its final decline the Empire's citizens became more culturally homogeneous and the Greek language became synonymous with their identity and their religion.


          


          Legacy


          As the only stable long-term state in Europe during the Middle Ages, Byzantium isolated Western Europe from newly emerging forces to the East. Constantly under attack, it distanced Western Europe from Persians, Arabs, Seljuk Turks, and for a time, the Ottomans. The Byzantine-Arab Wars, for example, are recognized by some historians as being a key factor behind the rise of Charlemagne, and a huge stimulus to feudalism and economic self-sufficiency.


          For centuries, Western historians have used the terms Byzantine and Byzantinism as bywords for decadence, duplicitous politics and complex bureaucracy, and there was a strongly negative assessment of Byzantine civilization and its legacy in Southeastern Europe. Byzantinism in general was defined as a body of religious, political, and philosophical ideas which ran contrary to those of the West. Similarly until the 20th century the term East, in the context of Eastern and Western culture, was commonly used to refer to cultures that had strong influences from the Byzantine Empire (including by extension the Arabs and the Ottomans). The 20th and 21st centuries, however, have seen attempts by historians in the West to understand the Empire in a more balanced and accurate fashion including its influences on the West, and as a result the complex character of Byzantine culture has received more attention and a more objective treatment than previously.
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